
IMM OIL CONSERVATION
ARTESIA DISTRICT

Form 3160-3 OCT 0$ 2019

(June 2015)

UNITED STATES
DEPARTMENT OF THE INTERIOR KECEIWED 

BUREAU OF LAND MANAGEMENT

APPLICATION FOR PERMIT TO DRILL OR REENTER

FORM APPROVED
OMB No. 1004-0137

Expires: January 31, 2018

5. Lease Serial No.

NMNM0002425

6. If Indian, Allotee or Tribe Name

/V

la. Type of work: [✓] DRILL | | REENTER

lb. Type of Well: [✓] Oil Well Q Gas Well Q Other

lc. Type of Completion: | | Hydraulic Fracturing | | Single Zone \^ \ Multiple Zone

7. If Unit or CA Agreement. Name and No.
w

8. Lease Name and Well NoNc ■'\.

THUNDERBIRD DEVELOPMENT UNIT

1H (7 ^

2. Name of Operator
APACHE CORPORATION ^

9'fAPIjWell No. / ( 11
. <hc0i’S-*4t3d. 7

3a. Address

303 Veterans Airpark Lane #1000 Midland TX 79705

3b. Phone No. (include area code) V
(432)818-1000 >

M'0/Fieldhnd Pool, oTExploratory

■YESO / LOCO.HILLS; GLORIETA-YESO 
A"'\ X >

4. Location of Well (Report location clearly and in accordance with any State requirements. *)

At surface SENE / 2411 FNL /1010 FEL / LAT 32.8786637 / LONG-103.9716533 ^
At proposed prod, zone SESE /100 FSL / 380 FEL / LAT 32.8565611 / LONG -103.9695969

11 'Sec^T. R. M. o/Blk. and Survey or Area 
SEC 33'/J1'6si/ R30E / NMP

\x

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

13. State
NM

15. Distance from proposed* mnf t
location to nearest ee
property or lease line, ft.
(Also to nearest drig. unit line, if any)

16. No of acres in lease-—

599.35 f ( //

\ \ //

yl 7. Spacmg.Unit dedicated to this well
' /\ ^
279.74
1 .)

18. Distance from proposed location* 
to nearest well, drilling, completed, 
applied for, on this lease, ft. 'ee*

19. Proposed Depthx/

4701/fe'SL/_12£>14 feet"'——-
/r w

/20/BLM/BIA Bond No. in file

FED: NMB000736

21. Elevations (Show whether DF, KDB, RT, GL, etc.) ..

3737 feet 7\V

22.|Ajjproximatc date work will start* 

07/01/2019

23. Estimated duration

20 days

/ / <^24. 'Attachments;/
t.'l /». \ x -v- y

The following, completed in accordance with the requirements of OnshoreXtil and Gas Order No. 1, and the Hydraulic Fracturing rule per 43 CFR 3162.3-3
(as applicable)

1. Well plat certified by a registered surveyor.
2. A Drilling Plan. / "
3. A Surface Use Plan (if the location is on.National Forest.System Lands, the 

SUPO must be filed with the appropriate^Foresl^Service Office^

4. Bond to cover the operations unless covered by an existing bond on file (see 
Item 20 above).

5. Operator certification.
6. Such other site specific information and/or plans as may be requested by the 

BLM.

25. Signature \ \

(Electronic Submission) / /■—n. x-y

Name (Printed/Typed)
Sorina Flores / Ph: (432)818-1167

Date
02/05/2019

Titie n w
Supv of Drilling Se[vices ^ ) j

Approved by'(Signature) \ ___/ J Name (Printed/Typed) Date
(Electronic-Submission) Cody Layton / Ph: (575)234-5959 09/27/2019

Tide £( Office
Assistant^Field Manager Lands]& Minerals CARLSBAD

Application approval does not warrant or certify that the applicant holds legal or equitable title to those rights in the subject lease which would entitle the 
applicant to^onduct operations thereon.
Conditions of'approyalrif'any.lare attached.

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.



PECOS DISTRICT
DRILLING CONDITIONS OF APPROVAL

OPERATOR’S NAME: Apache Corporation
LEASE NO.: NMNM0002425

WELL NAME & NO.: Thunderbird Development Unit 1H
SURFACE HOLE FOOTAGE: 241 l’/N & 101 O’/E

BOTTOM HOLE FOOTAGE 1007S & 3807E
LOCATION: Section 33, T.16 S., RAO E., NMPM

COUNTY: Eddy County, New Mexico

; CO A

H2S (? Yes O No

Potash 0 None O Secretary OR-lll-P
Cave/Karst Potential £ Low O Medium OHigh
Variance O None (* Flex Hose O Other

Wellhead O Conventional O Multibowl Both
Other 04 String Area OiCapitan Reef DWIPP

Other □Fluid Filled O Cement Squeeze □ Pilot Hole

Special Requirements O Water Disposal □ COM [yfi 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)
c. 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:

• 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:

• 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 (2M) 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 
00G02.III.A.2.i 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
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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:

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

Eddy County
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

1. 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. In the 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.
• Notify the BLM when moving in the 2nd Rig. Rig to be moved in within 90 

days of notification that Spudder Rig has left the location.
® BOP/BOPE test to be conducted per Onshore Oil and Gas Order No. 2 as soon 

as 2nd Rig is rigged up on well.

2. 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 
area.

3. 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. CASING

1. 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.

2. Wait on cement (WQC) 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.

3. 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.

4. 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.

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

6. On that portion of any well approved for a 5M 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.

7. 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.

8. Whenever a casing string is cemented in the R-l 11-P potash area, the NMOCD 
requirements shall be followed.

B. 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. If 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 
00G02.III.A.2.i 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 5M 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.

C. 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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f^AFMSS

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

Operator Certification

I hereby certify that I, or someone under my direct supervision, have inspected the drill site and access route 
proposed herein; that I am familiar with the conditions which currently exist; that I 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. I also certify that I, or the 
company I 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:



^AFMSS
U.S. Department of the Interior 
BUREAU OF LAND MANAGEMENT

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

Highlighted data 
reflects the most 
recent changes

Show Final Text

[ Section 1 - General

APD ID: 10400038570

BLM Office: CARLSBAD 

Federal/Indian APD: FED 

Lease number: NMNM0002425 

Surface access agreement in place? 

Agreement in place? NO 

Agreement number:

Agreement name:

Keep application confidential? YES 

Permitting Agent? NO 

Operator letter of designation:

Operator Info | 4,

Operator Organization Name: APACHE CORPORATION

Operator Address: 303 Veterans Airpark Lane #1000
! Zip: 79705

Operator PO Box:

Operator City: Midland State: TX

Operator Phone: (432)818-1000 

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 API 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

Tie to previous NOS? N Submission Date: 02/05/2019

User: Sorina Flores Title: Supv of Drilling Services

Is the first lease penetrated for production Federal or Indian? FED 

Lease Acres: 599.35 

Allotted? .Reservation:

Federal or Indian agreement:

APD Operator: APACHE CORPORATION
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/----------------------------------------------------------
Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

V J

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 New surface disturbance? 

Type of Well Pad: MULTIPLE WELL Multiple Well Pad Name: PAD 1 Number: TH

Well Class: HORIZONTAL Number of Legs: 1 5:

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 nearest well: 40 FT Distance to lease line: 100 FT

Reservoir well spacing assigned acres Measurement: 279.74 Acres

Well plat: ThunderbirdDevUnitl H_PlatREV_signed^20190205143929.pdf%‘ 

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

Section 3 - Well Location Table

Survey Type: RECTANGULAR ' ^

Describe Survey Type:

Datum: NAD83 Vertical Datum: NAVD88

Survey number: Reference Datum:
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SHL 241 f'nl 101 FEL 16S 30E 33 Aliquot 32.87866 - EDD NEW NEW F NMNM 373 0 0

Leg 1 0 * SENE 37 103.9716 Y MEXI MEXI 000242 7

#1 533 CO CO 5

KOP 238 FNL 934 FEL 16S 30E 33 Aliquot 32.87871 - EDD NEW NEW F NMNM -461 420 419

Leg 1 SENE 04 103.9714 Y MEXI MEXI 000242 0 8

#1 06 CO CO 5

PPP 249 FSL 679 FEL 16S 30E 33 Aliquot 32.87761 - EDD NEW NEW F NMLC0 -884 489 462

Leg 0 NESE 1 103.9705 Y MEXI MEXI 060325 4 1

#1 76 CO CO
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----------------------------------------------------------------------------------------------------------------------------------------------------- -

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H
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Leg SESE 11 103.9695 Y MEXI MEXI 060325: 11_ 1

#1 969 CO CO";'

.y -

.

Hi
,f if?*'' ^ .'M, ''i-i ^

. . .

’ . ; i 'fv>
: >

Page 3 of 3



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'

,4 3743.1'

1
)......................... r „............................................... TOPSOIL...................................................................................

\ 3739.8' 3743.7' /

-N-

720'

520'

3742.3’

THUNDERBIRD DEVELOPMENT UNIT #1H 
ELEV.: 3737’

LAT: 32.87866374' N (NAD83) 
LONG: 103.97165330' W (NAD83) 

LAT: 32'52’43.1895“ N (NAD27) 
LONG: 103'58‘17.9519” W (NAD27)

THUNDERBIRD
DEVELOPMEN!

220’ UNIT 74H

THUNDERBIRD 
DEVELOPMENT 
UNIT #3H

THUNDERBIRD 
DEVELOPMENT 
UNIT #2H

Q. PROPOSED ROAD 
(SEE ROAD EASEMENT)

PROPOSED
PAD

180’

PROPOSED ELECTRIC 
(SEE EASEMENT)

3742.9'
/ 520'

DIRECTIONS TO LOCATION

<L PROPOSED SPL 
(SEE SPL EASEMENT)

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 left 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 approx. 232 feet to location on the South.

K
3741.4'

SCALE: T 

50

720'

100'

100

BEARINGS ARE 
NAD 83 GRID - NM EAST 

DISTANCES ARE 
GROUND.

Firm No.: TX 10193838 NM 4655451

WELL NAME 1.30.19

NO. REVISION DATE

JOB NO.: LS1605191

DWG. NO.: 1605191 PAD

Copyright 2014 - AH Rights Reserved

SCALE: 1 ’’ = 100’

DATE: 6-01-2016

SURVEYED BY: ML/CG

DRAWN BY: RMH

APPROVED BY: RMH

SHEET : 1 OF 1

SURVEYING, LLC

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



APACHE CORPORATION 
INTERIM RECLAMATION 

THUNDERBIRD DEVELOPMENT UNIT #1H 
(2411’ FNL & 1010’ FEL)

SECTION 33, T16S, R30E 
N. M. P. M., EDDY CO., NEW MEXICO

ouALL: 1 - mu From the intersection of CR—219 (Goat Roper Rd.) and CR-257 (Mallet Rd.)

o 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 lease road on the right;

^ ^distances ARE EAST ^urn r'9^ ane* 9° North approx. 0.2 miles to a proposed road on the left;

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

Firm No.: TX 10193838 NM 4655451 Copyright 2014 - AH Rights Reserved

SCALE: 1” = 100’

surveyinCu?1*^

DATE: 6-01-2016

WELL NAME 1.30.19 SURVEYED BY: ML/CG

NO. REVISION DATE DRAWN BY: RMH

JOB NO.: LS1605191 APPROVED BY: RMH

DWG. NO.: 1605191REC 701 S. CECIL ST.. HOBBS. NM 88240 (575) 964-8200 SHEET : 1 OF 1



LOCATION VERIFICATION MAP

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’_______________________ Henshow Tank, NM (P. E. 1985)

Firm No.: TX W193S38 NM 4655451 Copyright 2014 — AH Rights Reserved

SCALE: 1” = 1000’

RRC
surveyingTllc^*^

DATE: 6-01-2016

WELL NAME 1.30.19 SURVEYED BY: ML/CG

NO. REVISION DATE DRAWN BY: LPS

JOB NO.: LS1605191 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

SECTION 33, TWP. 16 SOUTH, RGE. 30 EAST,
N. M. P. M., EDDY CO., NEW MEXICO

OPERATOR: Apache Corporation__________ LOCATION: 241 1 ’ FNL & 1010’ FEL

LEASE: Thunderbird Development Unit ELEVATION: 3737’________ _____ _

WELL NO.: 1H

Firm No.: TX 10193838 NM 4655451 Copyright 2014 — AH 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.: LS160J>191 SURVEYING, LLC APPROVED BY: RMH

DWG. NO.: 1605191VM 701 S. CECIL ST., HOBBS, NM 88240 (575) 964-8200 SHEET : 1 OF 1



Wafmss
U.S. Department of the Interior 
B UREAU OF LAND MANAGEMENT

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

Highlighted data 
reflects the most 
recent changes

Show Final Text

j

Section 1 - Geologic Formations

Formation
■ ■ ID ; Formation Name - Elevation

True Vertical 
Depth .

Measured 
. Depth Lithologies; Mineral Resources

Producing
Formation.

1 RUSTLER 3737 375 375
■;4

POTASH ? :1 N

2 TOP SALT 3224 513 513

'•"■^4. -j.

NONE N

3 TANSILL 2538 1199 1199 NONE N

4 YATES 2379 1358 ? .1358 NATURAL GAS,OIL N

5 SEVEN RIVERS 2119 1618 1618' 4' ' .p NATURAL GAS,OIL N

6 QUEEN 1519 • . 2218 ' 2218 NATURAL GAS,OIL N

7 GRAYBURG 1086 2651 '. 2651 ‘ NATURAL GAS,OIL N

8 SAN ANDRES 769'?: 2968 2968 NATURAL GAS,OIL N

9 GLORIETA : ''I -661 4398 4398 NATURAL GAS,OIL Y

10 YESO . y:. -m
, \:-v

4451 4451 NATURAL GAS,OIL Y

Section 2 - Blowout Prevention

Pressure Rating (PSI): 2M Rating Depth: 8000

Equipment: Rotating Head, Mud Gas Separator, Blow Down Pit, Flare Line, Ignitor 

Requesting Variance? 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:

Page 1 of 6



Well Number: 1H

/----------------------------------:
Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V______________________________________

"N

ThunderbirdDevUnit1H_BOP_3M_2M_AnnularManifoldSchematic_20190129141641.pdf

BOP Diagram Attachment:

ThunderbirdDevUnit1H_BOP_3M_2M_lnst_on_Surf_Manifold_Schem_20190129141649.pdf

Flexline_20190827144946.pdf

Section 3 - Casing
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1 SURFACE 17.5 13.375 NEW API N 0 400 0 400 -974 -1374 400 . H-40 48 ST&C 7.21 1.39 BUOY 2.07 BUOY 3.47

2 INTERMED 12.2 9.625 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

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 s- 5

4 OTHER 8.5 5.5 NEW API ; Y 4144 12611 4143 4701; -5168 -5689 8467 L-80 17 LT&C 2.97 1.22 BUOY 1.94 BUOY 2.25

Casing Attachments

Casing ID: 1 String Type:SURFACE

Inspection Document:

Document:

Tapered String Spec:

Casing Design Assumptions and Worksheet(s):

ThunderbirdDevUnit_SurfCsgDesignAssumpt_20190129141122.pdf
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Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

Casing Attachments

Casing ID: 2 String Type: INTERMEDIATE

Inspection Document:

Spec Document:

Tapered String Spec:

Casing Design Assumptions and Worksheet(s):

X;-..

ThunderbirdDevUnit
■#-

,, % ' aIC-v, ■

• .fe- -A'-

;_l ntermCsg Desig n Assu mpt_20190129141134.pdf '•tv

w

Casing ID: 3 String Type: PRODUCTION . a.

Inspection Document:

Spec Document:

-i " ‘
■}’ ' .A'

Tapered String Spec:

Casing Design Assumptions and Worksheet(s):

v% 4

X:,"S’X «f A,

y\ ,■ .-y;
T' ’vX

■: .y.
-j

ThunderbirdDevUnit_ProdCsgDesignAssumpt_20190129141146.pdf

Casing ID: 4 String Type:OTHER

Inspection Document:

- Tapered Production String

Spec Document:

Tapered String Spec:

■: Thunderbird_DevUnit1H_ProdCsgTaperedSpecs_20190129141027.pdf

Casing Design Assumptions and Worksheet(s):

ThunderbirdDevUnit_ProdCsgDesignAssumpt_20190205144415.pdf

Section 4 - Cement
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Well Number: 1H

/----------------------------------------------------------
Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V______________________ !_______________ J

SURFACE Lead \io.% 400 291 1.33 14.8 387.0
.0/3';.

25 Class C 1% Calcium Chloride

INTERMEDIATE Lead 0 2560 535 1.87 12.9 1000.
45

25 Class C 5% Salt + 6% Bentonite 

+ 0.5% Suspension Aid 
+ 0.4 #/sk Defoamer ,

INTERMEDIATE Tail 2560 3200 205 1.33 14.8 272.6 25 Class C 0.2% Retarder

PRODUCTION Lead 4144 0 3315 272 2.03 12.6 552.1 25 Class C 5% Salt + 6% Bentonite 

+ 0.2% Retarder + 
0.4#/sk Defoamer

PRODUCTION Tail 3315 4144 90 1.48 13 133.2 25 TXI Lite 1.3% Salt, 5% Gas 

Migration Expansion 
Additive, 0.5% Fluid 

Loss Agent + 0.1% Anti
settling agent, 0.4#/sk 
Defoamer

Section 5 - Circulating Medium

Mud System Type: Closed

Will an air or gas system be Used? NO

Description of the equipment for the circulating system in accordance with Onshore Order #2:

■’t. ^ A

Diagram of the equipment for the circulating system in accordance with Onshore Order #2:

Describe what will be on location to control well or mitigate other conditions: BOP, Choke Manifold, Gas Buster, Blow 
Down Pit, Flare Line with Igniter, Pre-Mix Pit, Rotating Head

Describe the mud monitoring system utilized: PVT/PasonA/isual Monitoring

Circulating Medium Table

Page 4 of 6



Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT
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9.8 10.5 .f.
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Section 6 - Test, Logging, Coring

List of production tests including testing procedures, equipment and safety measures:

If drill stem tests are performed, Onshore Order 2.III.D shall be followed. : ’

List of open and cased hole logs run in the well:

CBL,CNL/FDC,DS,GR,MWD,MUDLOG

Coring operation description for the well:

N/A

Section 7 - Pressure

Anticipated Bottom Hole Pressure: 2000 '
v.N

Anticipated Surface Pressure: 965.78
V., *. V* =

Anticipated Bottom Hole Temperature(F): 113

Anticipated abnormal pressures, temperatures, or potential geologic hazards? NO

Describe: "v

Contingency Plans geoharzards description:

Contingency Plans geohazards attachment:

Hydrogen Sulfide drilling operations plan required? YES 

Hydrogen sulfide drilling operations plan:

ThunderbirdDevUnit_H2SOpsContgPlan_20190130132210.pdf

"\

J
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Well Number: 1H

/
Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT 

V________________________________________________

Section 8 - Other Information

J

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: '

ThunderbirdDevUnitl H CsgDetail 20190130132454.pdf ' „ ' . ,T>'

ThunderbirdDevUnit1H_CmtDetail_20190130132453.pdf s"

Thunderbird_DevUnit1H_Spudder_Rig_Procedure_20190130132623.pdf

CameronMN_DS_WellheadProcedureForThunderbirdPermitsfoUseiyiultibowlWillheaBs_20190130160318.pdf 

Other Variance attachment: : , I

a-

€ /

- - >\

‘v.- \

*

■4. "%

. •; ■

J
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APACHE BOP AND CHOKE MANIFOLD SCHEMATIC

13-5/8" 3M PSI BOP (to be tested as a 2M)

EXHIBIT #3
All valves & lines on choke manifold are 2" unless noted 

Exact manifold configuration may vary 

(Installed on Surface Csg)

DRILLING NIPPLE

| FILLUP LINE

2" CHECK VALVE 1

MUD

CROSS

FLOW LINE

PUMP PSI GAUGE W/ 

2" GATE VALVE

2" ADJUSTABLE 

CHOKE (Remote Adj 
Choke if needed)

*** If H2S is encountered in quantities greater than lOOppm, 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)

*** If H2S is encountered in quantities greater than lOOppm, Apache will shut in well & install a remote operated choke ***



ContiTech

CONTITECH RUBBER No: QC-DB-205 / 2015
Industrial Kft. Page: 8/128

QUALITY CONTROL
INSPECTION AND TEST CERTIFICATE

CERT. N°: 581

purchaser: ContiTech Oil & Marine Corp. P.O. N°: 4500511543

CONTITECH RUBBER order N°: 540352 Hose type: 3" id Choke and Kill Hose

HOSE SERIAL N®: 89915 NOMINAL / ACTUAL LENGTH: 10,67 m / 10,76 m

W.P. 68,9 MPa 10000 psi T.P. 103,4 MPa 15000 psi Duration: 60 min.

Pressure test with water at 
ambient temperature

See attachment. (1 page)

COUPLINGS Type Serial N° Quality Heat N°

3" coupling with

4 1/16" 10K API b.w. Flange end

7563 7565 AISI4130

AISI4130

A0996X

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: We hereby certify that the above items/equipment supplied 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 arid specifications and rheel the relevant acceptance criteria and design requirements.

COUNTRY OF ORIGIN HUNGARY/EU

Date:

18. March 2015.

Inspector Quality Control

CcaflTeeK Rubber 
Sliai lift.

Dept, /™ V«l

ContiTech Rubber Industrial KfL | Budapest! ut 10. H-Q728 Szeged | H-6701 P.O.Box 152 Szeged, Hungary
Phono; +3562 680 737 | Fax: +38 62 56B 738 | e-mail: info@fluld.contltech.hu | Internet: Www.cdntllech-rubbBr.hu; wwW.contilech hu
The Court of Csorigrid County as Registry Court I Registry Court No: Cg.08-09-002S021EU VAT No: HU110872Q9
Bank data Commerzbank ZrL, Budapest 114220108-28830003



No: 579, 580, 581 
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Thunder bird 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 

(ft)

Minimum Safety Factor (Abs)

Burst Collapse Axial

Production

Casing

7", 26 ppf, L-80 LTC, L-80 0-4144' 1.125 2.91 2.39

5 A", 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 tool 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

Tubing Leak Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

Packer @ KOP, leak below 

surface 8.6 ppg packer fluid

Stimulation Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

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

t
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

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

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

Tubing Leak Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

Packer @ KOP, leak below 

surface 8.6 ppg packer fluid

Stimulation Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

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

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

Tubing Leak Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

Packer @ KOP, leak below 

surface 8.6 ppg packer fluid

Stimulation Mud base fluid density to TOC, 

cement mix-water gradient to 

outer shoe and pore pressure to 

TD

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



HYDROGEN SULFIDE (H2S) 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:

• The hazards and characteristics of hydrogen sulfide (H2S)

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

• The proper use of H2S detectors, alarms, warning systems, briefing area, evacuation procedures & prevailing winds.

• The proper techniques for first aid and rescue procedures.

Supervisory personnel will be trained in the following areas:

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

maintenance requirements.

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

• 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 H2S 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:

• 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.

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

Protective Equipment for Essential Personnel:

• Mark II 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.

• One portable H2S monitor positioned near flare line.

H2S Visual Warning Systems:

• Wind direction indicators are shown on wellsite diagram.

® 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:

• The Mud Program has been designed to minimize the volume of H2S circulated to the surface. Proper mud weights, safe 

drilling practices & the use of H2S scavengers will minimize hazards when penetrating H2S bearing zones.

• A mud-gas separator and H2S gas buster will be utilized as needed.

Metallurgy:

• All drill strings, casing, tubing, wellhead, blowout preventers, drilling spool, kill lines, choke manifold & lines, & valves will 

be suitable for H2S service.

• All elastomers used for packing & seals shall be H2S 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 H2S, the first responder(s) must
o Isolate the area and prevent entry by other persons into the 100 ppm ROE. 
o Evacuate any public places encompassed by the 100 ppm ROE. 
o Be equipped with H2S monitors and air packs in order to control the release, 
o 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 H2S, and 
o Measures for protection against the gas, 
o Equipment used for protection and emergency response.

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 SO2

Common
Name

Chemical
Formula

Specific
Gravity

Threshold
Limit

Hazardous
Limit

Lethal
Concentration

Hydrogen
Sulfide

H2S 1.189 Air = I 10 ppm 100 ppm/hr 600 ppm

Sulfur Dioxide S02 2.21 Air = I 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

I. 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.

II. EMERGENCY PROCEDURE ON DRILLING OR COMPLETION OPERATIONS

A. In the 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. If 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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apachecorp
Survey Report

Company: •. 4 PERMIAN Local Co-ordinate Reference: 4 Well THUNDERBIRD DEVL UNIT #1 j

Project: > NW DISTRICT - NM EZ NAD 83 TVD Reference:
J WELL @ 3763.0ft (Original Well Elev)

Site: ,• THUNDERBIRD DEV UNIT PAD (1,2,3,4) »MD Reference:- • ' ? i WELL @ 3763.0ft (Original Well Elev)

Well:
, j THUNDERBIRD DEVL UNIT #1

North Reference:, i Grid

Wellbore: < THUNDERBIRD DEVL UNIT #1 Survey Calculation Method:- - j Minimum Curvature l

Design: Design #1 , Database:
iPEDM J

• ' ‘"J*U**“ — U—“

Project f NWbiSTRICT-NMEZNAD83 ” |

Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastern Zone

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

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 0

Well THUNDERBIRD DEVL UNIT #1 ________ ________ :
Well Position +N/-S 0.0 ft Northing: 683,581.90 ft Latitude: 32° 52' 43.176 N

+E/-W 0.0 ft Easting: 652,371.90 ft Longitude: 103° 58'17.968 W

Position Uncertainty 0.0 ft Wellhead Elevation: 0.0 ft Ground Level: 3,737.0 ft

Wellbore '■ / ".V i THUNDERBIRD DEVLUNIT#l'

Magnetics Model Name . Sample Date Declination

n ,
Dip Angle

n
Field Strength 

(nT)

HDGM 10/16/2018 7.42 60.65 48,178

Design . . I Design #1

Audit Notes:

Version: Phase: PLAN Tie On Depth: 0.0

Vertical Section: ■ Depth From (TVD) 
(ft)n (ft) (ft)

Direction -■

0.0 0.0 0.0 175.31

Survey Tool Program 

From

' («)

0.0

Date 10/19/2018

To
(ft) Survey (Wellbore)

12,610.9 Design #1 (THUNDERBIRD DEVL UNIT #

Tool Name 

MWD+HDGM (MWD)

Description

OWSG MWD + HDGM

Planned Survey -
' ? • r-L

"'l — — ---------- _ - _ . . _ — ---------- - -
-----— — ------------ m:s3r

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(ft) o (•) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) . (°/100ft).

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

10/19/2018 9:33:30AM Page 2 COMPASS 5000.1 Build 81B



apachecorp
Survey Report

Company:

Project,

Site:
Well:

Wellbore:
v « _ *<
Design:

, ] PERMIAN
, ! NW DISTRICT - NM EZ NAD 83

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

^ vj
i Design #1

Local Co-ordinate Reference Well THUNDERBIRD DEVL UNIT #1
' TVD Reference:, ’ WELL @ 3763.0ft (Original Well Elev)

! MD Reference: - ! WELL @ 3763.0ft (Original Well Elev)

> North Reference: - • 1 • Grid
v ::. ■ ...., j
v Survey Calculation Method: Minimum Curvature
i Database: 1 ( f f PEDM

Planned Survey , ^ *—«r -w * p » ~ - ~ ~ — — ~ * t — _ _*

-Measured Vertical Vertical • Dogleg Build Turn
Depth Inclination . Azimuth :< • Depth +N/-S . +E/-W Section Rate „ Rate Rate

'*'V. (ft) ' o n 1 (ft) ' («) («) (ft) (“/100ft) (”/100ft) (”/100ft)

1,000.0 0.00 0.00 1,000.0 0.0 0.0 0.0 0.00 0.00 0.00
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 0.9 3.4 -0.6 1.00 1.00 0.00
1,800.0 2.00 74.99 1,799.9 1.8 6.7 -1.3 0.00 0.00 0.00

1,900.0 2.00 74.99 1,899.8 2.7 10.1 -1.9 0.00 0.00 0.00
2,000.0 2.00 74.99 1,999.8 3.6 13.5 -2.5 0.00 0.00 0.00
2,100.0 2.00 74.99 2,099.7 4.5 16.9 -3.1 0.00 0.00 0.00
2,200.0 2.00 74.99 2,199.7 5.4 20.2 -3.8 0.00 0.00 0.00
2,300.0 2.00 74.99 2,299.6 6.3 23.6 -4.4 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 -5.6 0.00 0.00 0.00
2,600.0 2.00 74.99 2,599.4 9.0 33.7 -6.3 0.00 0.00 0.00
2,700.0 2.00 74.99 2,699.3 9.9 37.1 -6.9 0.00 0.00 0.00
2,800.0 2.00 74.99 2,799.3 10.9 40.5 -7.5 0.00 0.00 0.00

2,900.0 2.00 74.99 2,899.2 11.8 43.8 -8.1 0.00 0.00 0.00
3,000.0 2.00 74.99 2,999.2 12.7 47.2 -8.8 0.00 0.00 0.00
3,100.0 2.00 74.99 3,099.1 13.6 50.6 -9.4 0.00 0.00 0.00
3,200.0 2.00 74.99 3,199.0 14.5 54.0 -10.0 0.00 0.00 0.00
3,300.0 2.00 74.99 3,299.0 15.4 57.3 -10.6 0.00 0.00 0.00

3,400.0 2.00 74.99 3,398.9 16.3 60.7 -11.3 0.00 0.00 0.00
3,500.0 2.00 74.99 3,498.9 17.2 64.1 -11.9 0.00 0.00 0.00
3,600.0 2.00 74.99 3,598.8 18.1 67.5 -12.5 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 73.4 -13.6 1.00 -1.00 0.00

3,900.0 0.00 0.00 3,898.7 19.9 74.2 -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 74.2 -13.8 0.00 0.00 0.00
4,144.8 0.00 0.00 4,143.5 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 -1.1 87.7 8.3 12.00 12.00 0.00
4,400.0 30.62 147.30 4,386.7 -36.1 110.2 45.0 12.00 12.00 0.00

4,500.0 42.62 147.30 4,466.8 -86.2 142.3 97.6 12.00 12.00 0.00

4,600.0 54.62 147.30 4,532.8 -149.3 182.8 163.7 12.00 12.00 0.00

4,700.0 66.62 147.30 4,581.8 -222.5 229.8 240.5 12.00 12.00 0.00
4,800.0 78.62 147.30 4,611.6 -302.6 281.3 324.6 12.00 12.00 0.00
4,894.8 90.00 147.30 4,621.0 -381.9 332.1 407.8 12.00 12.00 0.00

4,900.0 90.00 147.46 4,621.0 -386.3 334.9 412.3 3.00 0.00 3.00

10/19/2018 9:33:30AM Page 3 COMPASS 5000.1 Build 81B



apachecorp
Survey Report

i Company: 

Project: 

Site:
Well: 

Wejlbore: 

i Design: ,.

’ 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

{. Local Co-ordinate Reference: ^ 
j t
|^TVD Reference:’

I MD Reference:
[ North Reference:

(’Survey Calculation Method: ” : 

I Database:

I Well THUNDERBIRD DEVL UNIT#1 
j WELL @ 3763.0ft (Original Well Elev) 

j WELL @ 3763.0ft (Original Well Elev) 
j Grid

i Minimum Curvature 
l PEDM

v >TtT’ * **“*’'- " , r
Planned Survey

—------ ‘ **«=***'
__ ________ ____ ___ _

Measured : , ' 1 * Vertical - Vertical Dogleg , > Build, Turn
Depth Inclination vs Azimuth : . Depth +N/-S +E/-W Section Rate Rate Rate

(ft) n n (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (“7100ft) . .

5,000.0 90.00 150.46 4,621.0 -471.9 386.5 501.9 3.00 0.00 3.00

5,100.0 90.00 153.46 4,621.0 -560.2 433.5 593.7 3.00 0.00 3.00
5,200.0 90.00 156.46 4,621.0 -650.8 475.8 687.5 3.00 0.00 3.00
5,300.0 90.00 159.46 4,621.0 -743.5 513.4 782.9 3.00 0.00 3.00
5,400.0 90.00 162.46 4,621.0 -838.0 546.0 879.8 3.00 0.00 3.00
5,500.0 90.00 165.46 4,621.0 -934.1 573.6 977.8 3.00 0.00 3.00

5,600.0 90.00 168.46 4,621.0 -1,031.5 596.2 1,076.7 3.00 0.00 3.00
5,700.0 90.00 171.46 4,621.0 -1,129.9 613.6 1,176.3 3.00 0.00 3.00
5,800.0 90.00 174.46 4,621.0 -1,229.2 625.9 1,276.2 3.00 0.00 3.00
5,900.0 90.00 177.46 4,621.0 -1,328.9 633.0 1,376.2 3.00 0.00 3.00
5,977.7 90.00 179.79 4,621.0 -1,406.5 634.8 1,453.7 3.00 0.00 3.00

6,000.0 89.55 179.79 4,621.1 -1,428.9 634.9 1,476.0 2.00 -2.00 0.01
6,012.3 89.31 179.79 4,621.2 -1,441.2 635.0 1,488.3 2.00 -2.00 0.01
6,100.0 89.31 179.79 4,622.2 -1,528.9 635.3 1,575.7 0.00 0.00 0.00
6,200.0 89.31 179.79 4,623.4 -1,628.9 635.6 1,675.3 0.00 0.00 0.00
6,300.0 89.31 179.79 4,624.7 -1,728.8 636.0 1,775.0 0.00 0.00 0.00

6,400.0 89.31 179.79 4,625.9 -1,828.8 636.4 1,874.7 0.00 0.00 0.00
6,500.0 89.31 179.79 4,627.1 -1,928.8 636.7 1,974.4 0.00 0.00 0.00
6,600.0 89.31 179.79 4,628.3 -2,028.8 637.1 2,074.1 0.00 0.00 0.00
6,700.0 89.31 179.79 4,629.5 -2,128.8 637.5 2,173.8 0.00 0.00 0.00
6,800.0 89.31 179.79 4,630.7 -2,228.8 637.8 2,273.5 0.00 0.00 0.00

6,900.0 89.31 179.79 4,631.9 -2,328.8 638.2 2,373.2 0.00 0.00 0.00
7,000.0 89.31 179.79 4,633.1 -2,428.8 638.6 2,472.8 0.00 0.00 0.00
7,100.0 89.31 179.79 4,634.3 -2,528.8 638.9 2,572.5 0.00 0.00 0.00
7,200.0 89.31 179.79 4,635.5 -2,628.8 639.3 2,672.2 0.00 0.00 0.00
7,300.0 89.31 179.79 4,636.8 -2,728.8 639.7 2,771.9 0.00 0.00 0.00

7,400.0 89.31 179.79 4,638.0 -2,828.8 640.0 2,871.6 0.00 0.00 0.00
7,500.0 89.31 179.79 4,639.2 -2,928.8 640.4 2,971.3 0.00 0.00 0.00
7,600.0 89.31 179.79 4,640.4 -3,028.7 640.8 3,071.0 0.00 0.00 0.00
7,700.0 89.31 179.79 4,641.6 -3,128.7 641.1 3,170.7 0.00 0.00 0.00
7,800.0 89.31 179.79 4,642.8 -3,228.7 641.5 3,270.4 0.00 0.00 0.00

7,900.0 89.31 179.79 4,644.0 -3,328.7 641.9 3,370.0 0.00 0.00 0.00
8,000.0 89.31 179.79 4,645.2 -3,428.7 642.2 3,469.7 0.00 0.00 0.00
8,100.0 89.31 179.79 4,646.4 -3,528.7 642.6 3,569.4 0.00 0.00 0.00
8,200.0 89.31 179.79 4,647.6 -3,628.7 643.0 3,669.1 0.00 0.00 0.00
8,300.0 89.31 179.79 4,648.8 -3,728.7 643.3 3,768.8 0.00 0.00 0.00

8,400.0 89.31 179.79 4,650.1 -3,828.7 643.7 3,868.5 0.00 0.00 0.00
8,500.0 89.31 179.79 4,651.3 -3,928.7 644.1 3,968.2 0.00 0.00 0.00
8,600.0 89.31 179.79 4,652.5 -4,028.7 644.4 4,067.9 0.00 0.00 0.00
8,700.0 89.31 179.79 4,653.7 -4,128.7 644.8 4,167.5 0.00 0.00 0.00
8,800.0 89.31 179.79 4,654.9 -4,228.6 645.2 4,267.2 0.00 0.00 0.00

8,900.0 89.31 179.79 4,656.1 -4,328.6 645.5 4,366.9 0.00 0.00 0.00
9,000.0 89.31 179.79 4,657.3 -4,428.6 645.9 4,466.6 0.00 0.00 0.00
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apachecorp
Survey Report

(Company: 

' Project: 
[site:

' Well:

c Wellbore:-r t
(Design:

i! PERMIAN

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

f THUNDERBIRD DEVL UNIT #1 

1 THUNDERBIRD DEVL UNIT #1

Local Co-ordinate Reference: 

} TVD, Reference:
,k ^ ^ „ J ‘» r 3"
: MD Reference: 
j North Reference:

! Survey Calculation Method:

Well THUNDERBIRD DEVL UNIT#1 
WELL @ 3763,0ft (Original Well Elev) 

WELL @ 3763.0ft (Original Well Elev) 
Grid

Minimum Curvature
i
(Database: PEDM

I Survey1 '
*”'* *--- av. • — u ----------------- •*—..... -m v „

Measured Vertical
. S' '

Vertical Dogleg Build Turn ,
Depth Inclination Azimuth Depth +N/-S +E/-W Section _ Rate Rate Rate

(ft) n n (ft) (ft) («) (ft) (■7100ft) (7100ft) (7100ft)

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 -5,528.5 649.9 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

10,400.0 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 89.31 179.79 4,683.9 -6,628.5 653.9 6,659.7 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 -7,128.4 655.8 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

,-1
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apachecorp
Survey Report

^Company: >. PERMIAN 
' Project: ‘ NW DISTRICT - NM EZ NAD 83

Site: ' : i THUNDERBIRD DEV UNIT PAD (1,2,3,4)
Well: ' THUNDERBIRD DEVL UNIT #1

Wellbore: THUNDERBIRD DEVL UNIT #1

Design: ) Design #1

Design Targets

Target Name
- hit/miss target
- Shape

Dip Angle

O
Dip Dir.

n
TVD
(ft)

l Local Co-ordinate Reference: 
l TVD Reference: 

j MD Reference: 
i North Reference: 
IsurveyCalculationMethod:

’v Database:

Well THUNDERBIRD DEVL UNIT #1 

I WELL @ 3763.0ft (Original Well Elev) 

WELL @ 3763.0ft (Original Well Elev) 
I Grid

i Minimum Curvature 
S PEDM

+N/-S > 
(ft)

+E/-W
(ft)

Northing
(ft)'

Easting

(ft)
BHLTHUNDERBIRD DE

- plan hits target center
- Point

0.00 0.00 4,701.0 -8,039.3 659.1 675,542.60 653,031.00

Latitude : ,

32° 51' 23.606 N

Longitude •

103° 58’ 10.564 W

Checked By: Approved By: Date:

10/19/2018 9:33:30AM Page 6 COMPASS 5000.1 Build 81B



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



apachecorp

Survey Report

Company: PERMIAN Local Co-ordinate Reference: Well THUNDERBIRD DEVL UN

Project: NW DISTRICT - NM EZ NAD 83 TVD Reference: WELL @ 3763.0ft (Original Wei

Site: THUNDERBIRD DEV UNIT PAD (1,2,3,4) MD Reference: WELL @ 3763.0ft (Original Wei

Well: THUNDERBIRD DEVL UNIT #1 North Reference: Grid

Wellbore: THUNDERBIRD DEVL UNIT #1 Survey Calculation Method: Minimum Curvature

Design: Design #1 Database: PEDM

Project NW DISTRICT - NM EZ NAD 83

Map System:

Geo Datum:

Map Zone:

US State Plane 1983

North American Datum 1983

New Mexico Eastern Zone

System Datum: Mean Sea Level

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

Site Position:

From: Map

Position Uncertainty:

Northing:

0.0 ft

Easting:

Slot Radius:

683,581.90 ft Latitude:

652,371.90 ft

13.200 in

Longitude:

Grid Convergence:

Well Position -TN/-S 0.0 ft Northing: 683,581.90 ft Latitude:

+E/-W 0.0 ft Easting: 652,371.90 ft Longitude:

Position Uncertainty 0.0 ft Wellhead Elevation: 0.0 ft Ground Level:

Wellbore THUNDERBIRD DEVL UNIT #1

Magnetics Model Name Sample Date

HDGM 10/16/2018

Design Design #1

Audit Notes:

Version: Phase: PLAN Tie On Depth:

+E/-W 
(ft)

Declination

n
Dip Angle

O
Fi>

7.42 60.65

Vertical Section: Depth From (TVD) 
(ft)

+N/-S
(ft)

Direction
(°)



0.0 0.0 0.0 175.31

Survey Tool Program Date 10/19/2018

From To
(ft) (ft) Survey (Wellbore) Tool Name

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

Description

OWSG MWD + HDG

Measured Vertical Depth
Depth Inclination Azimuth (ft) +N/-S +E/-W

(ft) n (°) (ft) (ft)

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 Vertical Depth
Depth Inclination Azimuth (ft) +N/-S +E/-W

(ft) (°) (°) (ft) (ft)

1,000.0 0.00 0.00 1,000.0 0.0 0.0

1,100.0 0.00 0.00 1,100.0 0.0 0.0

1,200.0 0.00 0.00 1,200.0 0.0 0.0

1,300.0 0.00 0.00 1,300.0 0.0 0.0

1,400.0 0.00 0.00 1,400.0 0.0 0.0

1,500.0 0.00 0.00 1,500.0 0.0 0.0

1,600.0 1.00 74.99 1,600.0 0.2 0.8

1,700.0 2.00 74.99 1,700.0 0.9 3.4

1,700.1 2.00 74.99 1,700.1 0.9 3.4

1,800.0 2.00 74.99 1,799.9 1.8 6.7

1,900.0 2.00 74.99 1,899.8 2.7 10.1

2,000.0 2.00 74.99 1,999.8 3.6 13.5

2,100.0 2.00 74.99 2,099.7 4.5 16.9

2,200.0 2.00 74.99 2,199.7 5.4 20.2

2,300.0 2.00 74.99 2,299.6 6.3 23.6

2,400.0 2.00 74.99 2,399.5 7.2 27.0

2,500.0 2.00 74.99 2,499.5 8.1 30.4



2,600.0 2.00 74.99 2,599.4 9.0 33.7

2,700.0 2.00 74.99 2,699.3 9.9 37.1

2,800.0 2.00 74.99 2,799.3 10.9 40.5

2,900.0 2.00 74.99 2,899.2 11.8 43.8

3,000.0 2.00 74.99 2,999.2 12.7 47.2

3,100.0 2.00 74.99 3,099.1 13.6 50.6

3,200.0 2.00 74.99 3,199.0 14.5 54.0

3,300.0 2.00 74.99 3,299.0 15.4 57.3

3,400.0 2.00 74.99 3,398.9 16.3 60.7

3,500.0 2.00 74.99 3,498.9 17.2 64.1

3,600.0 2.00 74.99 3,598.8 18.1 67.5

3,699.9 2.00 74.99 3,698.6 19.0 70.8

3,700.0 2.00 74.99 3,698.7 19.0 70.8

3,800.0 1.00 74.99 3,798.7 19.7 73.4

3,900.0 0.00 0.00 3,898.7 19.9 74.2

4,000.0 0.00 0.00 3,998.7 19.9 74.2

4,100.0 0.00 0.00 4,098.7 19.9 74.2

4,144.8 0.00 0.00 4,143.5 19.9 74.2

4,200.0 6.62 147.30 4,198.6 17.2 75.9

4,300.0 18.62 147.30' 4,296.0 -1.1 87.7

4,400.0 30.62 147.30 4,386.7 -36.1 110.2

4,500.0 42.62 147.30 4,466.8 -86.2 142.3

4,600.0 54.62 147.30 4,532.8 -149.3 182.8

4,700.0 66.62 147.30 4,581.8 -222.5 229.8

4,800.0 78.62 147.30 4,611.6 -302.6 281.3

4,894.8 90.00 147.30 4,621.0 -381.9 332.1

4,900.0 90.00 147.46 4,621.0 -386.3 334.9

Planned Survey

Measured
Depth Inclination Azimuth

Vertical Depth
(ft) +N/-S +E/-W

(ft) (°) n (ft) (ft)

5,000.0 90.00 150.46 4,621.0 -471.9 386.5

5,100.0 90.00 153.46 4,621.0 -560.2 433.5

5,200.0 90.00 156.46 4,621.0 -650.8 475.8

5,300.0 90.00 159.46 4,621.0 -743.5 513.4

5,400.0 90.00 162.46 4,621.0 -838.0 546.0

5,500.0 90.00 165.46 4,621.0 -934.1 573.6

5,600.0 90.00 168.46 4,621.0 -1,031.5 596.2

5,700.0 90.00 171.46 4,621.0 -1,129.9 613.6

5,800.0 90.00 174.46 4,621.0 -1,229.2 625.9

5,900.0 90.00 177.46 4,621.0 -1,328.9 633.0

5,977.7 90.00 179.79 4,621.0 -1,406.5 634.8

6,000.0 89.55 179.79 4,621.1 -1,428.9 634.9

6,012.3 89.31 179.79 4,621.2 -1,441.2 635.0

6,100.0 89.31 179.79 4,622.2 -1,528.9 635.3,

6,200.0 89.31 179.79 4,623.4 -1,628.9 635.6

6,300.0 89.31 179.79 4,624.7 -1,728.8 636.0

6,400.0 89.31 179.79 4,625.9 -1,828.8 636.4

6,500.0 89.31 179.79 4,627.1 -1,928.8 636.7

6,600.0 89.31 179.79 4,628.3 -2,028.8 637.1

6,700.0 89.31 179.79 4,629.5 -2,128.8 637.5

6,800.0 89.31 179.79 4,630.7 -2,228.8 637.8

6,900.0 89.31 179.79 4,631.9 -2,328.8 638.2

Ven
Sec

(f



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

89.31 179.79 4,633.1 -2,428.8 638.6

89.31 179.79 4,634.3 -2,528.8 638.9

89.31 179.79 4,635.5 -2,628.8 639.3

89.31 179.79 4,636.8 -2,728.8 639.7

89.31 179.79 4,638.0 -2,828.8 640.0

89.31 179.79 4,639.2 -2,928.8 640.4

89.31 179.79 4,640.4 -3,028.7 640.8

89.31 179.79 4,641.6 -3,128.7 641.1

89.31 179.79 4,642.8 -3,228.7 641.5

89.31 179.79 4,644.0 -3,328.7 641.9

89.31 179.79 4,645.2 -3,428.7 642.2

89.31 179.79 4,646.4 -3,528.7 642.6

89.31 179.79 4,647.6 -3,628.7 643.0

89.31 179.79 4,648.8 -3,728.7 643.3

89.31 179.79 4,650.1 -3,828.7 643.7

89.31 179.79 4,651.3 -3,928.7 644.1

89.31 179.79 4,652.5 -4,028.7 644.4

89.31 179.79 4,653.7 -4,128.7 644.8

89.31 179.79 4,654.9 -4,228.6 645.2

89.31 179.79 4,656.1 -4,328.6 645.5

89.31 179.79 4,657.3 -4,428.6 645.9

Inclination Azimuth

Vertical Depth 
(ft) +N/-S +E/-W

n n (ft) (ft)

89.31 179.79 4,658.5 -4,528.6 646.3

89.31 179.79 4,659.7 -4,628.6 646.6

89.31 179.79 4,660.9 -4,728.6 647.0

89.31 179.79 4,662.2 -4,828.6 647.3

89.31 179.79 4,663.4 -4,928.6 647.7

89.31 179.79 4,664.6 -5,028.6 648.1

89.31 179.79 4,665.8 -5,128.6 648.4

89.31 179.79 4,667.0 -5,228.6 648.8

89.31 179.79 4,668.2 -5,328.6 649.2

89.31 179.79 4,669.4 -5,428.6 649.5

89.31 179.79 4,670.6 -5,528.5 649.9

89.31 179.79 4,671.8 -5,628.5 650.3

89.31 179.79 4,673.0 -5,728.5 650.6

89.31 179.79 4,674.3 -5,828.5 651.0

89.31 179.79 4,675.5 -5,928.5 651.4

89.31 179.79 4,676.7 -6,028.5 651.7

89.31 179.79 4,677.9 -6,128.5 652.1

89.31 179.79 4,679.1 -6,228.5 652.5

89.31 179.79 4,680.3 -6,328.5 652.8

89.31 179.79 4,681.5 -6,428.5 653.2

89.31 179.79 4,682.7 -6,528.5 653.6

89.31 179.79 4,683.9 -6,628.5 653.9

89.31 179.79 4,685.1 -6,728.5 654.3

89.31 179.79 4,686.4 -6,828.4 654.7

89.31 179.79 4,687.6 -6,928.4 655.0

89.31 179.79 4,688.8 -7,028.4 655.4

89.31 179.79 4,690.0 -7,128.4 655.8

89.31 179.79 4,691.2 -7,228.4 656.1

Verl
Sec

(f



11,900.0 89.31 179.79 4,692.4 -7,328.4 656.5

12,000.0 89.31 179.79 4,693.6 -7,428.4 656.9

12,100.0 89.31 179.79 4,694.8 -7,528.4 657.2

12,200.0 89.31 179.79 4,696.0 -7,628.4 657.6

12,300.0 89.31 179.79 4,697.2 -7,728.4 658.0

12,400.0 89.31 179.79 4,698.4 -7,828.4 658.3

12,500.0 89.31 179.79 4,699.7 -7,928.4 658.7

12,600.0 89.31 179.79 4,700.9 -8,028.3 659.1

12,611.0 89.31 179.79 4,701.0 -8,039.3 659.1

Design Targets

Target Name
- hit/miss target Dip Angle Dip Dir. TVD +N/-S +E/-W Northing
- Shape n (°) (ft) (ft) (ft) (ft)

BHL THUNDERBIRD DEVL UN 0.00 0.00 4,701.0 -8,039.3 659.1 675,542.60
- plan hits target center
- Point

Checked By: Approved By: Date:
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IIT #1

I Elev) 

I Elev)

32° 52' 43.176 N

103° 58' 17.968 W 

0.20 0

32° 52' 43.176 N 

103° 58' 17.968 W 

3,737.0 ft

eld Strength 
(nT)

48,178

0.0



M

tical
tion
t)

Dogleg
Rate

(°/100ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00
0.0 0.00 0.00 0.00



Dogleg Build Turn
Rate Rate Rate

(°/100ft) (o/100ft) (°/100ft)

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

0.0 0.00 0.00 0.00

-0.2 1.00 1.00 0.00

-0.6 1.00 1.00 0.00

-0.6 1.00 1.00 0.00

-1.3 0.00 0.00 0.00

-1.9 0.00 0.00 0.00

-2.5 0.00 0.00 0.00

-3.1 0.00 0.00 0.00

-3.8 0.00 0.00 0.00

-4.4 0.00 0.00 0.00

-5.0 0.00 0.00 0.00

-5.6 0.00 0.00 0.00



-6.3 0.00 0.00 0.00

-6.9 0.00 0.00 0.00

-7.5 0.00 0.00 0.00

-8.1 0.00 0.00 0.00

-8.8 0.00 0.00 0.00

-9.4 0.00 0.00 0.00

-10.0 0.00 0.00 0.00

-10.6 0.00 0.00 0.00

-11.3 0.00 0.00 0.00

-11.9 0.00 0.00 0.00

-12.5 0.00 0.00 0.00

-13.1 0.00 0.00 0.00

-13.1 0.00 0.00 0.00

-13.6 1.00 -1.00 0.00

-13.8 1.00 -1.00 0.00

-13.8 0.00 0.00 0.00

-13.8 0.00 0.00 0.00

-13.8 0.00 0.00 0.00

-11.0 12.00 12.00 0.00

8.3 12.00 12.00 0.00

45.0 12.00 12.00 0.00

97.6 12.00 12.00 0.00

163.7 12.00 12.00 0.00

240.5 12.00 12.00 0.00

324.6 12.00 12.00 0.00

407.8 12.00 12.00 0.00

412.3 3.00 0.00 3.00

Dogleg Build Turn
Rate Rate Rate

(°/100ft) (°/100ft) (o/100ft)

501.9 3.00 0.00 3.00

593.7 3.00 0.00 3.00

687.5 3.00 0.00 3.00

782.9 3.00 0.00 3.00

879.8 3.00 0.00 3.00

977.8 3.00 0.00 3.00

1,076.7 3.00 0.00 3.00

1,176.3 3.00 0.00 3.00

1,276.2 3.00 0.00 3.00

1,376.2 3.00 0.00 3.00

1,453.7 3.00 0.00 3.00

1,476.0 2.00 -2.00 0.01

1,488.3 2.00 -2.00 0.01

1,575.7 0.00 0.00 0.00

1,675.3 0.00 0.00 0.00

1,775.0 0.00 0.00 0.00

1,874.7 0.00 0.00 0.00

1,974.4 0.00 0.00 0.00

2,074.1 0.00 0.00 0.00

2,173.8 0.00 0.00 0.00

2,273.5 0.00 0.00 0.00

2,373.2 0.00 0.00 0.00



2,472.8 0.00 0.00 0.00

2,572.5 0.00 0.00 0.00

2,672.2 0.00 0.00 0.00

2,771.9 0.00 0.00 0.00

2,871.6 0.00 0.00 0.00

2,971.3 0.00 0.00 0.00

3,071.0 0.00 0.00 0.00

3,170.7 0.00 0.00 0.00

3,270.4 0.00 0.00 0.00

3,370.0 0.00 0.00 0.00

3,469.7 0.00 0.00 0.00

3,569.4 0.00 0.00 0.00

3,669.1 0.00 0.00 0.00

3,768.8 0.00 0.00 0.00

3,868.5 0.00 0.00 0.00

3,968.2 0.00 0.00 0.00

4,067.9 0.00 0.00 0.00

4,167.5 0.00 0.00 0.00

4,267.2 0.00 0.00 0.00

4,366.9 0.00 0.00 0.00

4,466.6 0.00 0.00 0.00

tical Dogleg Build
tion Rate Rate
t) (°/100ft) pioott)

Turn
Rate

(°/100ft)

4,566.3 0.00 0.00 0.00

4,666.0 0.00 0.00 0.00

4,765.7 0.00 0.00 0.00

4,865.4 0.00 0.00 0.00

4,965.0 0.00 0.00 0.00

5,064.7 0.00 0.00 0.00

5,164.4 0.00 0.00 0.00

5,264.1 0.00 0.00 0.00

5,363.8 0.00 0.00 0.00

5,463.5 0.00 0.00 0.00

5,563.2 0.00 0.00 0.00

5,662.9 0.00 0.00 0.00

5,762.5 0.00 0.00 0.00

5,862.2 0.00 0.00 0.00

5,961.9 0.00 0.00 0.00

6,061.6 0.00 0.00 0.00

6,161.3 0.00 0.00 0.00

6,261.0 0.00 0.00 0.00

6,360.7 0.00 0.00 0.00

6,460.4 0.00 0.00 0.00

6,560.0 0.00 0.00 0.00

6,659.7 0.00 0.00 0.00

6,759.4 0.00 0.00 0.00

6,859.1 0.00 0.00 0.00

6,958.8 0.00 0.00 0.00

7,058.5 0.00 0.00 0.00

7,158.2 0.00 0.00 0.00

7,257.9 0.00 0.00 0.00



7,357.5 0.00 0.00 0.00

7,457.2 0.00 0.00 0.00

7,556.9 0.00 0.00 0.00

7,656.6 0.00 0.00 0.00

7,756.3 0.00 0.00 0.00

7,856.0 0.00 0.00 0.00

7,955.7 0.00 0.00 0.00

8,055.4 0.00 0.00 0.00

8,066.3 0.00 0.00 0.00

ting

Latitude Longitude

32° 51' 23.606 N 103° 58' 10.564 W153,031.00
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THUNDERBIRD DEVELOPMENT UNIT 1H - CSG DETAIL

String: SURFACE

Hole Size: 17.5

Top Setting

Depth (MD):

Top Setting 

Depth 

(TVD):

Btm setting 

depth (MD):
400

Btm

f'1"8 400

depth

(TVD):

Joint

Size: 13.375 Grade: H-40 Weight (Ibs/ft): 48
(Butt,FJ,

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

Top Setting 

Depth (MD):
0

Top Setting 

Depth 

(TVD):

Btm setting 

depth (MD):
3200

Btm

setting

depth

(TVD):

3200

Joint

(Butt.FJ,

Size: 9.625 Grade: J-55 Weight (Ibs/ft): 36 LTC.STC, 

SLH, N/A, 

Other):

LTC



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: ______ 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

Depth (MD):

Top Setting 

Depth 

(TVD):

Btm setting 

depth (MD):
4144

Btm

4143
depth

(TVD):

Joint

Size: 7 Grade: L-80 Weight (Ibs/ft): 26
(Butt,FJ,
LTC,STC, LTC

SLH, N/A,

Other):

Condition (New/Used): New Standard (API/Non-API): API

Safety Factors

Collapse Design Safety Factor: 2.91 Burst Design Safety Factor: 1.125

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

Body Tensile Design Safety Factor: 2.81

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

Joint Tensile Design Safety Factor: 2.39

Hole Size: 8.5



String TAPERED

Top Setting

Depth (MD):

Top Setting 

Depth 

(TVD):

4143 Btm Setting

depth (MD):
12611

Btm

T"? 4701

depth

(TVD):

Joint

Size: 5.5 Grade: L-80 Weight (tbs/ft): 17
(Butt,FJ,

LTC,STC, LTC

SLH, N/A,

Other):

Condition (New/Used): New Standard (API/Non-API): API

Tapered String (Y/N)?: Y

If yes, need spec attachment

Safetv Factors

Collapse Design Safety Factor: 2.97 Burst Design Safety Factor: 1.22

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



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: l%CaCL

Quantity (sks): 291

Yield (cu/ft/sk): 1.33 Volume (cu/ft): 387.03

Density (Ibs/gal): 14.8 Percent Excess: 25%

Tail:

Top MD of Btm MD of

Segment: Segment:

CmtType: Cmt Additives:

Quantity (sks):

Yield (cu/ft/sk): Volume (cu/ft):

Density (Ibs/gal): Percent Excess:

CEMENT: INTERMEDIATE

Single Stage

Lead:

Top MD of

Segment: 0

Btm MD of 

Segment: 2560

CmtType: C

5% Salt + 6% Bentonite +

0.5% Suspension Aid + 0.4

Cmt Additives: #/sk Defoamer

Quantity (sks):

Yield (cu/ft/sk):

Density (Ibs/gal):

535

1.87 Volume (cu/ft):

12.9 Percent Excess:

1000.45

25%

Tail:

Top MD of

Segment: 2560

Btm MD of 

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) will be adjusted based on hole conditions and cement volumes will be adjusted proportionally. 

DVT will be set a minimum of 50 feet below previous casing and a minimum of 200 feet above current shoe. 

Lab reports with 500psi comp strength time for cmt will be onsite for review.

*lf lost circulation 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.

1st Stage

Lead

Top MD of 

Segment: 1500

CmtType: C

Btm MD of ■;

Segment: 2560

5% Salt + 6% Bentonite + 

0.5% Suspension Aid + 0.4 

Cmt Additives: #/sk Defoamer

Quantity (sks): ^ 282

Yield (cu/ft/sk): ______ 1.87 Volume (cu/ft): ’ 527.34

Density (Ibs/gal): ______ 12.9 Percent Excess: . 25%

Top MD of

Segment: 2560

Btm MD of

Segment: 3200

Cmt Type: C Cmt Additives: 0.2% Retarder

Quantity (sks): 

Yield (cu/ft/sk): 

Density (Ibs/gal):

Stage Tool Depth: 1500' 

2nd Stage

205 .

1.33 Volume (cu/ft): 396

14.8 Percent Excess: 25%



Top MD of 

• Segment: 0

Btm MD of 

Segment: 820

5% Salt + 6% Bentonite + 

0.5% Suspension Aid + 0.4

Cmt Type: C__________ Cmt Additives: #/sk Defoamer___________

Quantity (sks):  169

Yield (cu/ft/sk):  1,33 Volume (cu/ft): 224.77

Density (Ibs/gal):  12.9 Percent Excess: 25%

Tail:

Top MD of BtmMDof

Segment: 820 Segment: 1500

Cmt Type: C Cmt Additives: 1-2% Calcium Chloride

Quantity (sks): 200

Yield (cu/ft/sk): ______ 1,33 Volume (cu/ft): 266

Density (Ibs/gal): : ■ . 14.8 Percent Excess: 25%

CEMENT: PRODUCTION

Stage Tool Depth: 4144

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

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

Segment: 0

Btm MD of

Segment: 3315

Cmt Type: C

5% Salt + 6% Bentonite +

0.2% Retarder + 0.4 #/sk

Cmt Additives: Defoamer

Quantity (sks):

Yield (cu/ft/sk):

Density (Ibs/gal):

272

2.03 Volume (cu/ft): 552.16

12.6 Percent Excess: 25%

Tail:

Top MD of

Segment: 3315

Btm MD of

Segment: 4144



1.3% Salt + 5% Gas Migration 

Expansion Additive + 0.5% 
Fluid Loss Agent + 0.1% Anti- 

Settling Agent + 0.4 #/sk
CmtType: 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 Oil 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. A blind 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.



Entrance Road
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Safety Hazard Indicators
r-i

The Safety Hazard Indicators listed below will be used throughout this procedure to 
indicate potentially hazardous and/or personnel risks thatiWy be^ncountered during 

the performance of the tasks outlined in this procedure.

f "JT~Indicates^ hazardous situation which, if not 
i„ ^ GAUTIOIM; avoided,..could result in minor or moderate^

injuryC^^

.Indicates a hazardous situation which, if. not--
■1 v-/.jV'X
avoided, could.result in death or serious injury
r f7

v Indicates a hazardous situation which, if not 
avoided, will result in deatli'oriserious injury

i.

Preferred to address practices not related to

m

DANGER

9 personal injury

ES-000175-02

ft
X-

/ry?s\

This document alone does not qualify an individuahtofinstall/Run the Equipment. This document 
is created and^provided as,a reference for Qualified ,Cameron Service Personnel and does not 
cover ali^scenarios that mayotacur. N\'s

©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

READ AND UNDERSTAND ALL INSTRUCTIONS. Failure to follow may result in serious personal

injury and damage not only to the equipment but also the environment.

1. Safety is a combination of staying alert* common sense, and experience with the oil field equipment and en- 
. vironment: Read this Running Procedure prior to operating and installing the equipment. Be familiar with the

operation terminologies of oil field equipment.

2. This document includes basic installation guidance. The field service personnel shall be fully trained in all 
aspects of handling pressure control equipment as well as of the job that they are going to perform. If
any of the procedures and policies listed in this procedure cannot be followed, contact a Cameron Representa
tive for the best cou rse> of action.

3. Proper Personal Protective Equipment (PPE) shall be utilized according to Company policies: Always use 
proper tools when servicing the equipment.

4. A Job Hazard Analysis (JHA) must be performed prior to beginning any service on a well location. 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, evacuation routes, emergency contacts, etc. All meeting attendees and a Company Repre
sentative will sign-offon the JHA to acknowledge this meeting has taken place

5 Be aware of unexpected circumstances that may arise when operating or servicing the equipment. Utilize the . 
Step Back 5X5 Process in order to assess the hazards posed before, during, and after the servicing of equip
ment under pressure or with the potential of hazardous chemicals present. Be familiar with the company’s and

. facility’s Lockout/Tagout program in order to ensure all sources of energy (i.e. electrical, pneumatic, pressure) 
are isolated and/or de-energized prior to beginning work.

6. All governmental or Company safety requirements shall be met before working on the equipment. Require
ments of fully tested pressure barriers prior to servicing the equipment shall be observed. Cameron 
recommends that two mechanical pressure barriers is the preferred practice. Additional precautions should 
be taken to ensure that the mechanical pressure barriers are functioning correctly prior to any work being car- . , 
ried out on this particular equipment. ■:

7. Always check for any trapped pressure before servicing the equipment. All valves downstream of the pressure 
barriers must be cycled several times to release any trapped pressure.

8. Ensure the chemical and physical properties of the fluid flow product inside the equipment are known. Obtain 
applicable Safety Data Sheets (SDS) for commonly encountered chemicals such as hydrogen sulfide, cements, 
etc. in order to identify appropriate PPE to use, emergencies, procedures, and methods or exposure control.

9. Always use correct lifting devices and follow safety rules in handling heavy products. The actual weight can 
vary for the system configurations. Never attempt to lift the equipment by hand.

10. Cameron manufactures a variety of oil field equipment with different features and operating requirements. Be 
certain of the equipment model and refer to the appropriate procedure, before attempting any operation or ser
vice oh the equipment. This procedure is to assist field personnel in the operation and installation of the 
equipment that is listed in this document. Different procedures are available for other oil field products.

SD-045055-01 Rev 02
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HSE Hand Safety Rules

1. No Hands on Loads
Select the appropriate device to control the load

2. Hands on Handles Only
mPr Use manufacturers handles or safe alternatives

3- Permission to Touch
* Use lifting assistance/technology for loads > 20kg or 44 lbs

4. Hands Off...Energy On ~
Remove hands from load BEFORE setting in motion - -

ft ; .5r 'Saf e Oa rg o Ha nd I i ng ^'. _ '
Dse pallets & cratesjdesigned to prevent tip .oyer or lossof load..

G^I^'e^the^C.orfect'P^E^f

. Use the right glove for the job'(chemical, Hotwork, impact, etc)>

HSE VISION: NO ONE GETS HURT; NOTHING GETS HARMEDJ , '/ ^ ) ' u '
HEALTH, SAFETY & ENVIRONMENT

v7 /, - \

■ HSE Tenets of Operation
■ ■ - = i

Stop Work
Stop work immediately until unsafe 

|i behaviors and conditions are addressed.

Leadership & Accountability
Hold each other accountable for working 
safely and complying with applicable 
regulations.

i: Follow Procedures
1 Maintain all training and follow 

; established HSE policies and practices.

PPE
Always wear the correct Personal 
Protective Equipment for the task.

HSE VISION: NO ONE GETS HURT; NOTHING GETS HARMED

Report ALL Incidents
Immediately report incidents* including 

i injuries, illnesses, property damage, near 
misses, and environmental releases.

Equipment Operations
Always operate equipment and vehicles 
with safety devices enabled, and never 
beyond their capabilities, environmental 
limits, or designed purposes.

HSE Observations j
Recognize safe behaviors and conditions* 1 

and address those at-risk. i

Ask
Ask questions when in doubt, and for 
assistance when dealing with new or 
unusual situations.

HEALTH, SAFETY & ENVIRONMENT
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NOTE] Contact your Cameron representative for replacement part inquiries. 
Cameron personnel can check the latest revision of the assembly bill-of-material 
obtain the appropriate and current replacement part number.

to

CASING 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" API BC box btm, (4) 
2-1/16" 5M SSO's 
12.615 Min Bore 
Part #2345472-14-01

A2 1 Landing Base, CR, 13-5/8" 
Flange, 24" OD 
Part# 2057661-05-01

A3 1 Body; Load Ring Adapter 
f/13-5/8” MN-DS Housing 
w/ CR Landing Base 
Part #2379363-01-01

A4 2 Gate Valve, Manual Model 
M, 2-1/16" 5,000 fig x fig ( 

Part# 2737400-01-12 _
..•''TTn

A5 4 Companion Flange,' 
2-1/16" 5,000 xrLP 
Part# 142362-01-03-02 -

A6 2 VR Plug, 2-lAl6"v1.-1/2" 
VEE Tubing^thread'-'7

Part# 255290-01
x \//

A7 4 Bull Plug,j2"LPx 1/2"NPT

A8

/A9:

Part# 007481-01
-if’j-f ’ v -f1

4-V Vent Fitting, 1/2" NPI' *' 
\>Part# 2738068-02 V'

Ring Gasket, R-24 
/"Part# 702001-24-02

A10\16 Stud Cont thread, 
.875"-9 x 6" long 
Part# 702533-08-10-60

A11 32 Nut, Heavy Hex, ,875"-9 
Part# 2709000-09-01

1 Ring Gasket, BX-160 {('?, 

Part#702003-16:02...
A12

A13 16 Stud Cont thread,
1.625"-8 x 12:50Mong 
Part# 702533-14T11-22

A14 32 Nut, Heavy Hex, 1.625"-8 
Part# 2709000-15-01

CASING HEAD CONT.

ItemQty Description

TUBING SPOOL

A15 1

A16 1

$

A17*

Mandrel Csg Hng MN-DS,
13-5/8"Nom x 9-5/8" 40 
LB/FT API Buttress Box 
thd btm x 10.00"-4 TPI 
L.H. StubAcme R/Thd top'-, 
Min. Bore: 8.835" -
Part # 2345509|09?01

Bushing, packoff Support, 
MN-DSfl3t5/8!;Klom, 

w/ 13-5/8"~dovetail seal, 
w/ 9-5/8" T seals, internal

V-'>
.and external lock ring prep 
•/Min. Bore: 8.835"
Part # 2161673-29-01

17. 1 Casing Hanger,f 

\, IC-2, 11"x.5;1/2"\v 
Part # Y15001-21002901

TUBING SPOOL

Item

a&

Qty/Description

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

B8 4 Ring Gasket, BX-151 
Part# 702003-15-14

B9 1 Ring Gasket, BX-156 
Part# 702003-15-62'

Item QtyDescription 1

B1 Tubing Spool, Type’C, 13- 
. 5/8" API 5K BX-160 fig Btm 
\:x\7-1/16API 10KJX5.156 

- V'flg top, w/ (2) 1,13^16';API 

10K BX-151 SSo'sand 11" 
NOM 'NX-prep'btm'

Min. Bore: 6.34"
Part# 2247641-04-01

N,
NX?Bushing, 11" x 5-1/2" 
,w/:integral Bit Guide 

'MinTBore: 4.92 
‘Part# 2161829-02-01

i Gate Valve, Manual, Model 
’FLS', 1-13/16" API 10K 
Part# 141510-41-95-02

Assy; Fig, Weco, 1-13/16" 
API 10K x 2" Norn Weco 
1502 Female Fitting,
Min Bore: 1.81"
Part# 2133556-02-03

B5 16 Stud Cont thread,
,750"-10 x 5.00" long 
Part# 702533-07-10-50

B6 32 Nut, Heavy Hex, ,750"-10 
Part# 2709000-08-01

CAPPING FLANGE

Item Qty Description
\C1 1 Cappingpiarige, 13-5/8"

API 5Kistud'd btm w/ 11" 
NOM§^/cSG NX Bush

ing, (1) NPT Ball valve 
Part # 2378469-06-01

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

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

CHRISTMAS TREE

Item Qty Description

D1 1 Assy, Hanger, TC-1A-EN,
7 In Norn., w/5.487 OD 
Extended Neck, 2-7/8"API 
EU 8RD BoxThd Btm xTop 
2-1/2" Norn'H'BPVThread 
Part #2203910-01-01

D2 1 Purchased Tubing Head
Adapter A5P Shorty 
7-1/16" 10K Fig Btm x 
2-9/16" 5K Std'd Top w/ 
5-1/2 Seal Pocket 
Part # 2737555-01

EMERGENCY EQUIPMENT

Item Qty Description

E1 1 Casing Hanger, MN-DS- 
IC-1, 13-5/8" nom x 
9-5/8" casing 
Part #2161741-08-01

RP-003612 
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NOT<E 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.___________________________________

HOUSING CONTINGENCY

ItemQty Description
A1a 1 Conversion Casing Hd 

housing, MN-DS, 13-5/8" 
OEC API 5K BX-160 w/ 
18.250-4TPI 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"API5KSSO'sMin. 
Bore: 12.615 
Part# 2031060-48-04

A2a 1 Landing Base, CR, for 
13- 5/8" housing, 32” OD 
base plate w/ flow-by slots 
Capacity: 850,000 LBS 
Part# 2057661-04-01

7" CASING CONTINGENCY

Item Qty Description

A17a 1 Casing Hanger, 
IC-2, 11" x 7"

B2a 1

C3a 1

Part #2133152-03-05 
y?\ \4 

NX Bushing,^ia|^7"

Integral Bit'Guide 
Min. Bcire:-6i4!

Part# 2161829-17-01

NX-Bushing, 11" x 7" ./ 
'^art# 608783-17 . ,

-MMM
ItemQty Description

ST1 1 Test Plug,'C', 13-5/8" nom 
x 4-1/2” IF Box btm x top 
Part #2247044-01-01

ST2 1 Wear Bushing Running 
Tool, IC-2,13-5/8" nomjw~lA} 

double lead pin.thd..t>tm xj> 
NC50 (4-1/2J>IF)'box top 
w/6-1/2" OD ext. }y 

Part # 608536r19

ST3 1 Wear Bushing/13-5/8" 
Nom, w/ (4) O-Rings,
Min bore. 12.615"
Part #2394103-01-01

SERVICE TOOLS CONT.

ItemQty Description

ST4 1 Hanger Running Tool, 13- 
5/8" nom x 10.000"-4TPI 
LH Stub Acme bottom 
thread x 9-5/8" 8RDLC.top 
thread, w/ 3 centralizing 
ribs for 10K Csg danger? 

■48SD*

SERVICE TOOLS CONT.

(n

%

Part # 2161757359701

ST5 1

.ST9-1

Running’1bdl|p43-5/8" 
Nom/Seal- Pa c k o ff w/ 
4-1/2"‘-IF't6p"and bottom 
and 12.3J5-4TPI LH Stub 

•'Acme thread 
Part #2017712-10-01 
J 4>
Test Plug, CV1T" Nom x 

(4-1/2" IF Box top x pin btm 
Part# 2247042-10r01V %}

Wear/Bushing Running 
and Retrieving Tool f/11" 
nom x'A-V2" IF thd ( 

Part #’664 822-06

^VyiaTBushing f/11" nom 
LtypelviN-DS;

VPart# 2125720-10j01v.
(7 . u ,/f^A .

Assy; HousingJRunmng 
Tool, 13-3/8" API Btc 
BoxClld'l'bp) x 18.250" 

Od-4TRJKLH7Stub Acme
RunningThd,

<12.59"./'
Pam 2017488-17

v-

Min Bore:

ST 10 .1'
■ fyh

•ySnap Ring Installation Tool 
i Part# 2209192-01

/ y-/
ST11M

/

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

ST12 1 Saver Sub, 4-1/2" IF pin x 
4-1/2" IF Box
Part# 2361943-01

ST13 4 VR Flush Plugs, Type with 
1-1/2" Vee Tubing Thrds 
Part# 255290-01

ST14 2 VR Plug, 2-1/16", 1-1/2" 
VEE tubing thread
Part# 2222164-02-01

aw SM

ST15 1

ST16 1

ST17 1

ST18 1

Description

Assy, Casing Head Hous
ing R/Tool, W/ 18.250- 
4TPI LH Stub Acme Box 
Thd Btm x Threaded Holes 
Top. Min Bore 13.588— 
Part# 2143701-84
Lift Plate f/Casjng Hd&By 

w/Ext 14.75" SStub Acme 
LH Thd ; (2)(Ob^TRing 

Seals. Safe Working Load 
150,000 Lbf; 2,000 PSI 
Part#Jl|8935-01-01

Casing Hd Running Tool, 
1^.7(S0"SfTPI LH Internal 

Stub/Acme Thd Btm x 
13-3/8" API 8RND Short 

^hread 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 TPI LH Stub 
Acme Thd Btm x 2" LP Top. 
***Max Working Pressure: 
2000 Psi***
Part# 2394118-02-01

ST19 1 Assy, Drilling Adapter, 13- 
5/8 API, 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

ST20 1 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

^CAMERON
'^/ A Schlumberger Company
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Stage 1.0 — 13-3/8 Casing

H Always wear proper PPE (Personal Protective Equipment) such as safety 
shoes, safety glasses, hard hat, gloves, etc. to handle and install equipment.

A CAUTION Threaded Devices should NEVERbe routinely tightened 

under pressure. This includes: Flange Bolting, Pipe Plugs, Bull Plugs, 

Union Nuts, Tiedown/Lockscrew Glands:

A CAUTION Use of Teflon tape is prohibited. Use appropriate 

thread compound/sealant only. TS-73; PN: 687950-38-31-26, TF-15; PN: 

687950-39-31 -26, Liquid O-Ring 104G or any other thread sealant approved 
by Cameron Engineering.

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

1.1.1. Run the Conductor and space out as required.
ff X

1.1.2. Final CuttheConductorattherequiredelevation.
__________________________________________V\ fiX

Kawai Ensure the conductor cutSisi- level and
V

smooth as this will determine the position and eleva
tion of the entire Wellhead and freer

.RP-155061

'))

1.1.3. Ensure Conductor cut is smooth and level.
x v ~ •

1.1.4. Place a 3/8" x/3/,1;6v bevel on the OD.of.the7.... D
u

,MN-DS_Casing Head 
|f<|i-Runnmg T ool

/-rL-
V V

9

-X 13;3/8" API 
^ ' ...BTC Threads

conductor and remove all burrs and sharp edges 
and bevel the ODicorner.

1.1.5. Run the 13-,3/8"fcasing and space'but as re
quired. Retrieve the landing joint.
^ &xr.iv x>

-12.59 Mm Bore -
/h______ .

TX
y

< </,-A
\ f \ i - 0-Ring 

18.250"-4TPI
- LH Running

Threads

19.88

NOTE__j/Running Tool will^be bucked up to th£

landing joint offline and shippecLto location as onf 
assemblyx^

< / . - / < \ V4
1.1.6/ Examine the MN-DS Housing Running Tool 

' (Item ST9). Verify the following: .r'x/1;

• bore is clean and free of debris^x

• all threads are clean and undamaged

• o-ring seal is properly/?installed, clean and 
undamaged

• landing joipt/is installed properly, clean and 
undamaged\

1.1.7. Orient the Tool as"illustrated.

1.1.8. ^. ..Examine the MN-DS Housing (ItemAI). Verify 
^Mowing:

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

1.1.9. Orient the Housing illustrated on page 11.

RP-003612
Rev 02 Draft A
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otage i.u — io-o/o casing

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

"T7

ZD

XT

tk

1

25

x\ jT ' ‘ Hi
\

18.250|4TPI 
■per LH Running 

^Threads
XvX
Threaded Flange 

Removed

cn
l-r

ID’::

49.16

%>
Oulet Equipment my 

Removed & ^

Flush Plugs 
/Installed X

Landing Ring 
Adapter

CR
Landing Base 

Pup Joint

RP160451
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1.1.10. Mark the land out of the Casing Head on the 
landing joint to the rig floor.

1.1.11. Wipe the o-ring and threads of the Running Tool 
and the running threads of the Housing with a 
light coat of oil or grease.

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 rotationf'F*!?! 

to a positive stop. Approximately 14 turns.

1.1.13. Carefully lower the Housing until the mating 
threads of the 13-3/8" Casing and^tlfe pin 

threads of the pup joint make contact andjrotate 

the outlets as required. Make up to the thread 
manufacturer's recommended optimum torque 

per rig procedure.

Landing Joint

Running Tool

A caution Ensure Running Tool connection to Casing^ 
Head is not backed off during make-up of the pup,

joint to the casing string. 0 ^y)

A caution Make suretiiot torque is applied to Land
ing Joint! V-v)

A caution! Do not use CRT or torque on Landing 
Joint! Torque op^pup joint below ftousing as run

ning and,retrieving tool hasLeft'Hand threads.

'v v ' ' .. fit
1 .1 .T4?nRelease the casing frorrvjthe floor slips, andV
// / ^carefully lower the Casing Head Assembly and

, -j-ncj gs reqUjrec| \

1.1.15. Confirm landing measurement asjlan'ding out 
with 5 ft stick system.

^9

1.1.16. Rig should chain down landing-joint during ce
ment to prevent the Casing^ Head from rising 
during the cementoperations.

Pup Joint

RP160452

vzmam Ensure landing joint remains level after it
is chained down.

"" r~ r r"rl
1.1.17. Cement as required.

AVMfa Cement returns may be taken through the 

flow by slots of the MN-DS Housing.

RP-003612
Rev 02 Draft A
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Stage 1.0 — 13-3/b Casing

1.1.18. Rotate the landing joint to 
the right, approximately 14 

turns or until thread 'jump' is 
felt, to remove the Running 
Tool from the Head.

1.1.19. Retrieve the Running Tool 
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 
the Upper and Lower outlely- 

Valves.

1.1.24. Install the Blind Flanges 

and test againsrVR plugs 

to 5,000 PSI asrequired per 
rig procedure, v’

1.1.25. Install theThreaded flange to- ■ < 
the top of the Casing Head" 

Housing/-'

2F

1/8" Min Standoff -

Bottom Out -

II

Irik. W

GZ

&

§
1

m f
i

7

z\):/

7
!>

^ T
zJ
i W~ ,

•fez
V
\ • X

i

* - * X >* h

-A

Z m>
L.

?
c-

A CAUTION

Ensure and verify Threaded Flange is properly installed to the Casing Head.

1. Rotate the threaded flange counterclockwise (left hand thread) to a positive stop and bottom out 
threaded flange on Casing Head flange shoulder.

2. Verify make up dimension. Dimension from the top of the threaded flange to the top of the casing 
head must be 1/8" or greater.

Threaded flange must remain shouldered out during installation.

^CAMERON 13-5/8" 5K MN-DS System
RP-003612
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1.2. Install the CR Landing Base and MN- 
DS Housing (Contingency)

1.2.1. Run the 20" Conductor and space out as re
quired.

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

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

3/16" —-i —

tk
y

WMEUt Ensure the conductor cut is level andy^lj^s- 
smooth as this will determine the position and eleya^^Iii^ 

tion of the entire Wellhead and Tree. 4 ❖
IMteftMi Always measure the bottom pijepT'of the 

equipment to be installed to know the correct'cut 
off height. [y

/.jvX 

1.2.4. Final cut the 13-3/8" casing at -15-3/4" +/-1/8",r 
above the conductor. {Vvr)

Cry
y||p

Place a 3/8" x 3/16" beve[,6n the OD of the cas-7 

ing stub and remove all burrs and sharp edges 
and bevel the>OD;cofrier as illustrated. \

/./
ILx

/ X

1.2.5. Ensure the Casing is cufemodth and level.

1.2.6.

* ~4 Bevel

M

H There mustnot be any rough4dges or the

seal of the MN-DS»hbusing will be damaged.
y-v • ^

%//A

KfeiiaBl ThelD of the casingmay beground slightly 

to allow drill pipe and casinacollars to pass smoothly.

4L

A? y ^

■-/a

lvs„

v'CL
13-3/8"^ 
Casing
1)

20" Conductor

RP153369
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htage T.i 3-3/5 Casing

1.2.7. Examine the MN-DS Hous
ing (Item A1a). Verify the 

following:

• bore is clean and free of 
debris

• ring groove and seal 

areas are clean and un
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.

1/8" Min. 
Standoff

MN-DS Housing
13-5/8" 5,000 OECThreaded Flange

18.25"-4 TP I 
Left Hand 
Stub Acme 
Running Threads

1.2.9. Remove the pipe plug from 

test port located near the:? 
bottom of the housing. (<0?^

-—s ^ S o-i
1.2.10. Lightly oil the IDoftheJHquO-^' 

ing and O-ring. §* vS-)

A caution Excessive oil may pre
vent a positive seaLfrom^rming.

1.2.11. Align anajeyel the Housing
Assembl^above the casing v_ x 
stub'orienting the outJets4oA 

ib^compatible with the drill-. ‘ Rpi53370 

NrfgCequipment.

1.2.12r:;Slowly and carefully lower 
SS theassemblyontothecasing 

'O’ stub and land as required.

—•J—— ------—----——-------- Ja caution’ If applying heat greater then 400°F (with such device as
-------e are u no 0 ?™70stiip heaterorHot Hed), remove o-ring in Casing Head priorto preheat.

® " m9 or sea m9 a 1 1 Xfsinside weld may be used instead of o-ring for testing the outside weld, 
will be impaired. 05/* ~~_______________________ :_____________________________________________

NOTE1.2.13. Level theCasing Head, weia “““ The weld should be a fMlet-type with welds no less then the 
it to the 13 3/8"/Casina wa °'the casing. Weld legs of 1/2 to 5/8 are adequate for most jobs.

" So S ' ______
1.2.14. Test the weld using Nitrogen Referto the Recommended Procedure for Field Welding Pipe

as per customer require- to Wellhead Parts for Pressure Seal found in the back of this manual 
merits. for details of welding and testing procedures.

^CAMERON 13-5/8" 5K MN-DS System
RP-003612 
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btage i.o — 1 o-o/8" uasing

1.3. Install the Fastlock 
Hub

1.3.1. Remove the Threaded 

Flange from the top of the 
Housing.

Type MN-DS Fastlock Hub 
13-5/8 AP110K #15 Clam Hub

-22.255 Max ODV/ ■ i jF«>

1.000-8 UNC-2B- 
Flat Btm Holes 
Qty(4)1.3.2. Examine the Fastlock Hub 

(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

1.3.3. Orient the Fastlock Hub as indicated.

1.3.4. Lubricate the threads of both the Housing and
v/ -.Y. jPy'

Fastlock Hub with a light coat of oil or grease.
____________________________________________ fsfiv W

w^r'n'ing Excessive oil or grease may prevent a

/?-v\ u
■>

E ,4 m
V} I

-------------------  —19:495 Min----------------------- 1

_ .750-10 UNC-2B
—Lifting Holes 

Qty (4)

_18.250"-4TPI LH 
Stub Acme Threads

Screw
Qty (2) RF :02,

V

V l:L

m
positive seal from forming. if xfMh, jfw m

/ ✓
1.3.5. Carefully lower and^insta][ the 'Fastlock Hub

to the top of the Housing/Turn clockwise until * > 
thread 'jump' is felLand.then counterclockwise ; 
to a positive stop. Approximately 14-1/2 turns?

1.3.6. Run in bo.tlji set screws into the«|ldusing. :
^v)? //

_______________

A CAUTION

is prop
erly installed to the Casing Head.

1. Verify make up dimension. Dimension 
from the top of the threaded flange to 
the top of the Casing Head must be 
.15" ± .03".

Z\
)y

RP172990
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i .u — 16-31 a casing

1.4. Install the Drilling 
Adapter

1.4.1. Examine the Drilling Adapt
er (Items ST3)/ BOP Stack 

Assembly. Make sure:

• bore is clean and free of 
debris

• all drivescrews are fully 

retracted

" seal areas are clean and 
undamaged

1.4.2. Orient the Drilling Adapter 
as indicated.

1.4.3. Clean the mating ring 

grooves of the Housing and 
Drilling Adapter. Lubricate 

each groove with a light coaj, 
of oil or grease.

<5/
N>

4

Excessive oil orgrease 
may prevent a positive seal from 
forming.

CAMERON 13-5/8" 5K MN-DS System
RP-003612 
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stage i.u — lo-o/o casing

1.4.4.

1.4.5.

1.4.6.

1.4.7.

1.4.8.

1.4.9.

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

Lift and suspend the Drilling Adapter over the 

Housing, ensuring it is level.

Lower the Drilling Adapter onto the Fastlock 

Hub and make sure it has landed properly. A 
make-up mark provided on the Hub is the best 
way to get visual verification.

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-up.C

W'
Using 180° alternating pattern, tighten the screws\>- ^ 

to approximately 600 ft-lbs maximum.^
//^\ 1

Using the same 180° pattern, make up^the 
screws. Check each screw to make surd that it 

has the proper amount of torque/v
N>

V7'

1.4.10. When properly made up^thdfepd of the drive 
screw should be flush with.tHeencl of the bush- , 
ing. This is a secondary,.vefification that the. ’ 
connector is properlfWa'dilup. __

1.4.11. Fill the area around the segments with a general^ 

purpose grease, using the grease.fitting on the 
OD of the^bod^AVent fitting isjocated opposite 
the grease fitt|rvcj/to release arv^[rapped air. Fill 

the connector-with grease until all of the air is 
displaceci'vand grease begins ^coming out the^-

f vent'fitting.

CM
/ "'r

\y

RP172991
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asing

2.1. Test the BOP Stack

WZnMMSd Previously used BOP Test Plug must be 

inspected for damage due to wear.

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

13-5/8" Nom Test Plug 

./Type 'C

U />
1/2" LP 
Weephole 
Pipe Plug 
(Removed)

Ensure the 1/2" LP pipe plug ^removed

2.1.3. Orient the Tool as illustrated. ^ I#

2.1.4. Make up a joint of drill pipe to the/6p,bf,the Tool

A minimum of one\ joint) of Drill Pipe/' 
is required on the bottom of the BOP Test Plug to//

—-

ensure BOP Test plug remains centralized.

&
2.1.5. Place a paint, mark around the Test Plug for

landing verification.

NOTE Whenvthe Test Plug is/properlyjlanded, 
paint mark will bVvisible in the ceriterofthe lower- 

most annulus valve of the Housjng?^

V //
VA

// V
:.........
>./>'/

// //
2.1.6.1, Wipe the seal of the'Tool with a coat of light'oil. N

X.'-v s. /V -

A cAUTiow. Excessive oil may prevent a positive seal
<from forming. ^

-•<} v.v________ _________________________________
x:> /,A"' • *

2.1.7. Open the lowermost annulus valve of,the Hous
ing, and drain fluid to land theTestPlug. Leave
valve open.

RP133627
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asing

2.1.8. Slowly lowerthe tool through 
the BOP stack until it lands 

on the load shoulder in 
the housing. Measure and 

record.

WJtHJsM Distance from the Hous
ing load shoulder to the face of the
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 fluid 
from the BOP as possible..

2.1.13. Retrieve the Test Plug slowly
to avoid damage to the seal.

I J\ 
NOTE It may be.necessary to

when starting to retrieve the Test .; 
Plug to relieye^any vacuum thatx 
may occur, heaving annulusvalve , 1 
open during testing insures safety / 
of surface,casing.

----------------------- , -------- , — syxA \) Test
open the upper -annulus valve // L4jb£7 Plug

Drill Pipe 
Used to 
Centralize 
Test Plug

RP172992
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htage z.v — 9-0/8 casing

W&kilik 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.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

Examine the Running Tool (Item ST2). Verify 

the following:

• all threads are clean and undamaged

• pup joint is properly installed for tonging 

Orient the Tool with the Lead Threads down

Examine the Wear Bushing (Item ST3). Verify %/ 
the following:

bore is clean and free of debris * piS7
X, [/

threads are clean and free of/debrisv
¥ XX

o-ring seals are in place.iclean and undam-, 
aged i fipx)

Orient the Wear Bushing asillustrated.

Wipe the o-ring seals oTthe wear busmngtwith/ 
a light oil or grease.^ ^ ^ ^ *

Wear Bushing 
Running^Xpol

Make up a'jdjnt of drill pipe to the,top of the Tool
(X X- ■y

W&UtM Do Nptidut O-rings^'

~ 4KA cAUTioN .This Wear Bushing has no mechanical 
retention 'device. Care must be/exercised when 
trippingout the hole to avoid dislodging the Wear^

'’V )J Y. . . . a a /w.-x

'lodged in the BOP.

./Vx.tx
becr~

XX
5V

<{/?<■)

'VX>>

\ \
WeafeBushing

4,;13-5/8"Nom.

Double Lead 
Thread

O-Rings

RP153372
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Stage z.u — 9-5/8 Casing

2.2.7. Lower the Tool into the Wear 
Bushing and rotate the drill 
pipe counter clockwise until 
thread jump can be felt, then 

clockwise to a positive stop 
to thread the Tool into the 

Wear Bushing.

ywkWiNcS DO NOT overtighten 

the Tool/Wear Bushing connec
tion.

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.

2.2.9. Land the tool/wear bushing
on the load shoulder in the>' 
Housing and mark drill pipe' 

joint. >

2.2.10. Compare and confirm d\-J 
mension againsLBdp^stack 

drilling adapterand wellhead 
housing. .

131113 Distance from the Hous-M J 

ing load shoulderto the face of the.. v 
BOP Flangelis 25.63"

<, \ ,
2.2.T1x Disengage the Tool from the 
A/^Wear Bushing by rotating'the 

<Af-drill pipe counterclockwise 

and lifting straight up.

2.2.12. Remove the Tool from the 

drill string.

2.2.13. Clean, grease, and store the?/"" 
Tool as required. /

Drill Pipe

TTi)

i

2.2.14. Drill as required/' N;.1,

Vx/T RP172993
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stage z.u — g-5/i casing

2.4. Retrieve the Wear 
Bushing After Drilling

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

2.4.2. 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. Then rotate clockwise 
to a positive stop.

2.4.4. Slowly retrieve the Wear 
Bushing to the rig floor and 3913^ 

remove it and the Tool from 

the drill string.

2.4.5. Clean, grease and store th'e/r^x 
Tool and Wear Bushing. !.J' ■’ ):

Running Tool

Wear
Bushing

RP172993
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— 9-5/8" Casing

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

2.5.1. If the wear bushing becomes 

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

Communicate with com
pany representative on desired'; 
overpull. Pull over in 10,000 IJj 
increments(to maximum allowed;

//'},')
c; s/;

4^4-

\ ■

per engineering specification and 
tool ratings.)

RP-003612
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5tageZ.Tj — y-t>/8" casing

Landing of Mandrel Hangers

Gameron service personnel.must verify that the mandrel hanger is landed properly on the load shoulder in 

the wellhead. This can be accomplished by one of two methods.

• Calculate the distance from the rig floor to the landing shoulder and confirm that the hanger has 

traveled the required distance.

• Or the preferred method: Prior to running the casing or tubing, conduct a dry (dummy) run using 

the air hoist (recommended) and mark the dedicated landing joint.

v _____________________________________________________________________________ s

2.6. Hang Off the Casing

2.6.1. Run the 9-5/8" casing and space out appro
priately.

2.6.2. Hang off the last joint of casing to be/runjmthe 

floor slips at height that will enable easy handling
and make up of the hanger and landing^joint.

K1 

NOTES I Steps 2.5.3 -2.5.12 will be conducted offline, 
in the shop and ship to location^alTon'e assembly./ yi>
__________ _________  _______ ^ y.^w/__________X’\//

:x13-5/8” Nom CasingHanger-7

Running Tool with?3 Centralizing Ribs
w

2.6.3. Examine the Casing ^Hanger Running Tool^
(Item ST4). Ve/ify the following: "

• bore is cleariandfree of debris x
• all thread^reVlean and uncJamagid

VSw ’t* // '

• internal seal is properly installed, clean and
undamaged N

XV v s /X: 5k V ,
/•X 1 %».• A ''x : A

2.6.4. . -'Orient the Running-ifool with the stub acme
_ ^running threads dowljT^^ V

2.6 5 Examine the Casing Hanger (Item A15). Verify

/V/ -v
Jy

i

“X-X
•> -13-5/8" Nom 

MN-DS Casing Hanger

'the following:
, \ X
N/' • bore is clean and free of debris/

• all threads are clean and,undamaged
f( Q

• neck seal area is clean andibhdamaged
■Vvt3i'

• casing pup joint is .properly installed
i M/ ,£/

2.6.6. Orient the Hange'r-with the casing threads down.
/Y VI

16.31

V
yy

8.835 Min Bore

13.48

RP153374

Scribe Line

■ O-Ring

- 10.00"-4TPI 
Left Hand 
Running Thread

Protect 
Hanger Neck 
Seal Area

10.00"-4TPI 
Left Hand 
Running Thread

-__Flow-by
Slot Holes 
(24)

_9-5/8" API Buttress 
Box thread

- 9-5/8" Casing 
Pup Joint

{ft CAMERON 13-5/8" 5K MN-DS System
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btage d.u — 9-5/e Casing

2.6.7. Make up a landing Joint to the top of the Run
ning Tool.

2.6.8. Wipe the running threads of both the Tool and 

the Hanger and the seal of the Tool with a light 
oil or grease.

Vt&SiMM Excessive oil or grease may prevent a posi

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. /''X

// ij.
2.6.11. While balancing the weight, rotate theTool to the^-, 

right until the thread 'jump' can be felt then to thev.
left to a positive stop. Approximately 8-turns. 

___________________________________________ 1

DO NOT Torque the connection:*

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

2.6.13. Lift the Hanger above.the,-casing hung off, in',v 

the floor. M

2.6.14. Lower the hanger-assembly until the mating ? 
threads of the 9-5/8 casing and the pimJtiWacTs 

of the pup joint make,contact ' 7

B When making up the Hanger^tojthe^asing

do not use the seal neck area for back up.
____________ :___ £2._____________,

_______ A.\ V \J;/ . \
»Do not use CRTortorquejon Landing Joint!

- My . . . . . e,K . // 3
Torque on pup joint below the jhanger as runnmgX
an^>re|rieying tool has Left Hand threads.

2.6;1:5. While balancing the weight, rotate the assembly 
^ to the left until the thread ’jump’ can,be>felt then 

to the right to the thread manufacturer's recom
mended optimum torque.

2.6.16. Paint the scribe mark^ohlfhe^njnning tool all 

the way around the tool tot.landing verification.

//
/

N7
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Stage 2.0 — g-578" casing

2.6.17. Open the lowermost valve to drain
Housing fully.

a) Ensure the well is stable and no 

pressure buildup or mud flow is 
occurring.

b) on lowermost valve companion 

flange, open bleeder fitting on 

bull plug.

c) Remove the Bull Plug from com

panion flange on end of valve.

d) open lowermost valve allowing 

BOP to drain.

e) Reinstall companion flange with 

bull plug to end of lowermost 39.13 

valve.

tNOTB j Verify BOP's are free of debrjs 

before landing hanger.

2.6.18. Calculate, measure and recorchthe
f. \ Y

distance to land the hanger; from the 
45 of the hanger to»tlTe)ug floor or 

39.13" below the face of the flange 

on the BOP Adapter

2.6.19. Release the causing,.from the floor Y
slips and loweriUnto the well, tallying* v
the casingjas it is lowered, .until.tlie''—y' 

Hanger lands'-on the load shoulder
of the Casing Head. .gpyp 
/YTY Y>'^\ 1

_1 Distance from the Housing load 

shoulder to> the face of the^BOP Flange
g g -fi-1 V 0

j#39SI:3V

"VX .... ■
2.6t20. Ensure Mandrel hanger is centered,^;

in well bore. RP172994

2.6.21.

2.6.22.

2.6.23.

2.6.24.

Slack off all weight on the casing;

Tally dimension and ensure^hanger 
has landed propegyM^JJ

Verify through(the 'open outlet on 
the MN-DS Housingftlie hanger has 
landed properlyY#7

Check to ensure the scribed line on 

the running tool is in the middle of 

the uppermost outlet of the MN-DS 

Housing.

2.6.25. Close the uppermost outlet valves.

2.6.26. Cement as required.

KLVIMM Cement returns may be taken through the flow-by slots 
of the Hanger and out of the BOP Stack.

2.6.27. With cementing completed, rotate the landing joint to the 

right 8 full turns to release the running Tool from the Cas
ing Hanger.

2.6.28. Retrieve the Tool to the rig floor.

2.6.29. Clean, grease and store the Tool as required.

€CAMERON
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— 9-d/b uasing

Always wear proper PPE (Personal Protective Equipment) 
especially gloves to handle and install the slip type casing hanger.

mom?

1. Reconfirm the Casing OD and grade. Remove and clean loose scale from
Casing OD. \ *\\ X)

2. Verify Slip Bowl taper is smooth, clean'with'Vio corrosion and damage 

free.

3. Disassembly of the Hanger to re-orlie|U the slips is not required. ^ ^

2.7. Hang off the Casing 
(Emergency Procedure)

The following procedure should be 
followed ONLY if the casing should become 
stuck. If the Mandrel Casing Hanger was^- 
used, skip this stage.

2.7.1. Run the CasingandCementas required.

caution1 Ensure that the casing ^centralized/ 

Hanger clearances are small and centering must 
be accurate.

Retaining Ring-/,/

Slip / , ‘rXA w 2

Retaining 
Screw/

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

.Hinge 
T/zLatch 

Screw

Hinge

. v A/ -As

2.7.2.
k\ /v-'v/

Ensure the well is safe and under control

2.7.3. Drain the BOPyancI^ Housing bowl 
through the^Housingflower side outlet.

/K//
''v. '<* c

•
X/ vx

yX'y'-X'
> \/ ' /\

Remove SlipJ (r. 
Retaining Screws rrf

\-,X Xk
Leave the valve%open until thelCasing-Ji/g* Mjn

vx- /'(./AX*/Hanger is’ set. /</;

Mil,/Ensure hang off weight desired

Standoff
A

casing. ,AtStJtx

i wciym c 
inrjT'clincl *is pickecr up before installing slips; around

/TJl -v
2:7v4. .rSeparate the BOP Stack from Housing; 
\ % and suspend it above the Housing higlr. 

enough to facilitate installation of(thle'j 

Slip Casing Hanger. - v.

2.7.5.

2.7.6.

fr o

Packoff
Support Bushing 
Spring Plunger 
Pockets (6)

MN-DS 
Housing

.1
Washout as required. tiW-Z- 

Examine the IC-1 SlipType’Casing Hanger (Item E1). Verify the following:

RP133634

2.7.7.

2.7.8.

2.7.9.

segments a re clean / p nd a m a g ed and secure 

all screws areTnplace and snug

verify plungerpirr'pockets on upper face of hanger body prior to performing any installation, if no
pockets are present, do not set hanger.

Remove the latch screw and separate the Hanger halves.

Place a slip plate on the Housing flange against the casing to support the Hanger. 

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

RP-003612
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Stage 2.0 — 9-5/8 Casing

2.7.10. Remove thefourslip retainerscrews 
on the OD of the slip bowl. These 

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.

NOTE A sharp decrease on the weight 
indicator will signify that the Hanger/has\/ 

taken weight and is supporting the casing.

.—. vv/
2.7.14. Rough cut the casipg-at,5-1/2" per

Wach's saw procedurerabove the 
top flange of the^Housing and move ( 
the BOP and excess]casing out of 

the way. /’’Tn , .

CC^\\ /.Hi ■■ y /&£?• ^2.7.15. Removeiandjjiscard the used/,ring.ii2.7.20. Reconn&ctjthe BOP Stack to the Housing using the studs
gasket frqm-tWe Housing flarigeC and nutsfprovided. Tightening the studs and nuts in an al-

v X/ temating cross pattern to the torque referenced in the chart
2.7.16 Using an internal cutter,-fihal cut the 'in 'the^ack of this manual.

\casing at 15-1/4" +/-1/8” below the
Hosing flange. 2.7-;-2T!s-teave valves open. Continue with Packoff Support Bushing

Jf'-V's Installation per Section 2.8.
<2>7^1-7r-Place a 3/8" x 3/16" bevel on the C\ ^___________ ___________________________________________

casing stub and remove all burrsl> 
and sharp edges. f-i

X■

NOTE There must not be any^rough

edges on the casing or the seajs^of'the 
Packoff will be damaged.

2.7.18. Clean the mating ring grooves of the 
Housing andJBOP Stack.

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

groove.

A CAUTION

Ensure and verify Threaded Flange is properly installed to
the Casing Head.

1. Rotate the threaded flange counterclockwise (left hand 

thread) to a positive stop and bottom out threaded flange 
on Casing Head flange shoulder.

2. Verify make up dimension. Dimension from the top of 
the threaded flange to the top of the casing head must 
be 1/8" or greater.

Threaded flange must remain shouldered out during instal
lation.

eCAMERON
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Stage Z.u — 9-5/8" uasmg

2.8. Washout the Spool

NOTE | Do Not close the outlet valve on the lowermost 

Head, it will be left open while landing the Packoff Sup
port Bushing.

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

• bore is clean and free of debris

• threads are clean and undamaged

• washports are clean and unobstructed
/y'-y)

2.8.2. Orient the Wash Tool with the box connectionTjp/1

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

2.8.4. Ensure lowermost outlet valve of Housing, is open.
E> H/>

2.8.5. Carefully lower the Tool into the^well until/it lands
on the top of the 9-5/8" Casing^Hanger/Measure,/ 
and record. ^ ^ \y

2.8.6. Lift the Tool approximately^- -i

2". Mark tool joint at floor/ .W/
1 s' <A

rotary table.

2.8.7. Supply pressure throughthe 
drill pipe. At theQime^time 
the pressure-is^ing sup

plied, rotatetheTool.
 y.\ V;

13-5/8" SSMC
4-1/2" IF

Wash
Ports

RP030201

NOTE The maximum pressure 
rating for tlie wash tool is 1,000 
psi, and at flow rate of 75 gpm.

\ \
2.8;8>, / Monitor the outlet valveTor
/ / /■ l..,—-
< _ returns.

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^ 

floor.

2.8.11. Clean, grease andstorethe 

Wash Tool asTequired\A //

NOTE jVerify visibility onhanger 

port and cleanliness of hanger 
after washing and draining.

RP172996
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btage z.u — y-o/b Casing

2.9. Install the Packoff Support Bushing

2.9.1.

2.9.2.

2.9.3.

Examine the Packoff Support Bushing Running 
Tool (Item STS). 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 Tool with the internal running 

threads down.

Examine the Packoff Support Bushing (Item v 
A16). Verify the following:

• bore is clean and free of debris

• all elastomer seals are in place^'clean and
undamaged \} li/p'

• all threads are clean and undamaged- y:

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

RunningT"ool

4-1/2" IF 

(NC50)

/C
9

Fi /)
,.i/9

Fbipfl

2.9.4.

2.9.5.

lockring is in place ~ /f
• ensure spring plunger pins'on the bottom ofThejJ* 

Packoff Support Bussing jtre'properly installed 
and spring Ioaded"pjrisjjetract properly.

Orient the Seal Assembly with the extemalrunhihg 
threads up. \ ^

Lubricatetheexternal running threads of.the Packoff 

Support Bushing and threadsofithe Running Tool 
with a light coat of oil.

/>
13-5/8/1OKMN-DS

V'A ' s */
Packoff.Support Bushing 

^•-~for 9-5/8"Hanger

^12.375"-4TPI 

v lieft Hand 

/ Running Thread

9

RP153379

11.25"-4TPI 
Right Hand Threads 
for 5-1/2" Emergency 
Packoff
Lockdown Ring

12.375"-4TPI 
Left Hand 
Stub Acme 
Running Threads

f-\ •</
2.9.6./'Run,drill pipe or hea\Q/weight collars throughNthe-y , 

\rotary table and hanjpoffjp^the floor sIips-S^Thisv 2179 

willvbe used for weighMb/Set the Packoff Support
/rv.:VBushing assembly into position. If running^heavy 

weight pipe, measure OD of all pipe-andjconnec- 
tion to make sure pipe will drift casing^}

NOTE1 Heavy weight drill pipe^oqdfill collars are 

used to aid in landing the PackofLSupport Bushing. 
Weight required to run the £ackoff'Support Bushing 
into the Housing is approximately 10,000 lbs.

you*.

2.9.7. Make up a stand of drill pipe to the top of the Run
ning Tool. 99^ M

n R
rii i0

Scribe Line

T Seals

RP154354

2.9.8. Install a Lockring Installation Toolfltem 
ST10) onto the lockring of the Support Bush
ing.

See APPENDIX 1 for Optional 
Lock ring installation tool on the back of this 
procedure.
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2.9.9. Fully compress the lockring.

NOTE The Lockring installation tool will assist 
in minimizing the length of time that the lockring is 

compressed.
Drill Pipe

Lockring 
Installation Tool

Lockring
Ring

9

Bolt

A.
/ Tighten Nut to %

^ Compress Snap Ring
fc^ ^

(A/fVf

Eyebolt ’

RP971458

2.9.10. Carefully lowerthe Running Tool onto thePabkoff

Support Bushing ..Assembly until the threads 
make contact/-,^ ;Y/ ? - Y

X. C.-s. %-.S / y , j/
VV'.' •

2.9.11. Make up the co'nnection byfirstturning the Tool 
tO|tHte|rig"h't to align th^tSre'ajds then to the lefNy

^ntjl-the Tool engagesfhe luring. x*

Approximate 8 tumsare required for full ' 

make-upTT/Vrite down the number of turns totmake 
up^tKe Tool to the Packoff Support Bushincpin>the

Lockring
Compressed

'l
"fid 1

1

R
11 1

Packoff
Support
Bushing

Field,Service Report. *7/<1

s'7
2.9.12. Once the lockring is engaged-remove the 

Lockring Installation Tool. /R '
x j*

wmm Ensure the lockring<isfflush or below of 
the OD of the Seal Asseml>lyN~-/
__________________________________ ,< /■ X A____________________________________

} )
2.9.13. Wipe the ID oftheJF/seals and the OD of the 

dovetail seals with-a light oil.

NOTE I Excessive oil or grease may prevent a posi

tive seal from forming.

2.9.14. Lift and suspend the Assembly/Crossover stub 
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.

Acautipn: Do not damage the internal seals of the
Packoff Support Bushing assembly!

2.9.16. Open both upper and lower annulus valves on 

the Housing.

rmjBm The upper annulus valve is to remain open
during the setting of the Seal Assembly.
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2.9.17. Center and lower assembly 
through the BOP Stack and 

Housing. Tallying assembly 
as it is lowered until the 
Support Bushing lands on 

the Casing Hanger. Mark 

landing joint.

2.9.18. Calculate, measure and 

record the distance to land 
the Packoff bushing. Dis
tance will be 3.44 less than 

dimension calculated to land 

the casing hanger; or 35.70" 
below the face of the flange 

on the housing.

2.9.19. Tally dimension and ensure 
SupportBushinghas landed 

on the casing hanger.

Distance from thp> 
Mandrel Casing Hanger landing/^ 

shoulder to the face of the. BOP
Flange is 35.70"

2.9.20. Compare and^confirm^di- 

mension againstBQp stack 

drilling ad a ptera ndwe 11 h ead

Drill Pipe

housing;

2.9.21. Verify the*Packoff Support 
Bushing has landed properly 

/' through the upper.annulus' 
''Valve of the MN-DS HibQsing?

.v

X>

iff? ly using a flash light, verify 

the scribe line is visible 

in the center of the port

2.9.22. Turn the landing joint to...
the left until the (6) Spring^^f/ 

Plunger pins engage, the - ' 
casing hanger mating slots:1 

When the pins^engage, the 
hanger, STOP tuming\when 

a positive stop is felt.

RP172997

A CAUTION

Under NO CIRCUMSTANCES should any pressure be applied to the
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2.10. Set the Packoff Support 
Bushing Lockdown Ring

Confirm the Packoff Support 
Bushing has properly landed on Mandrel 
Casing Hanger by (1) confirming dimen
sion (2) viewing through the upper open 
annulus valve of the Housing. The scribe 
line should be in the center of the outlet 
bore.

2.10.1. Make a horizontal mark on the 

landing joint to monitor the number 
of turns.

2.10.2. Using chain tongs, back out the Tool 
3.5 turns clockwise (right) to allow 

the Locking ring to expand into its 
mating groove in the Housing.

*TVV’Horizontal mark should raise
no more than .875"

DO NOT ATTEMPTTO BACK
OUT MORE THAN 3.5 TURNS.^v)
_______________ " r1___
2.10.3. Perform an over pull 50,000 lbs over

\ ' V v-f
block weight to confirm the lockring-., 
has properly engaged. )

2.10.4. Once a successful over pull has 
been'-achieved, slack off 'over 'pull

,an3 ensure elevatorssare well clear
Ay mTifithe Drill Pipe Tool-lloint. Jf

s* \ ^ X';V/

calculated

A CAUTION

There should be maximum of 1/8" vertical movement during over 
pull. If vertical movement is greater than 1/8" verify the position 
of the Packoff Support Bushing by checking the location of the 
Scribe line relative to the upper side outlets. If the scribe line has 
risen more than -1/8", drive the Packoff Support Bushing back 

. down until it lands as per step 2.8.17. ' -:T"j

r !/j\

EEBa'Verify over pull 

data. Make sure all personnel involved 

during Lockdown ring setting installation 
is aware of over pull requirements for 
Packoff Support Bushing. jA

initial over pull test is unsuccessful, do not 
immediately^cojlapse the lockring for a second installation at- 

tempf^^Cpnduct the following steps prior to Support Bushing 
retrieval fAA

Ensure Packoff Support Bushing Running Tool is backed 
off 3.5 turns

Re-apply the installation load (10,000 - 20,000 lbs) to 
force the Packoff and Lockring down into the groove of 
the housing.

Re-attempt 20,000 lbs over pull test.

r A CAUTION

Clear out personnel from rig floor during over 
pull test. Precaution must be taken for person

nel verifying the over pull. ,

r A CAUTION

|f a successful over pull test is not achieved after three installation 
attempts, fully retract the lockring and remove the Packoff Support 
Bushing. Retrieve the Packoff Support Bushing and lockring to 
the rig floor for trouble shooting.

Dovetail seals must be replaced priorto reinstalling
the Packoff Support Bushing.
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asing

2.11. Test Between the 9-5/8" 
Packoff Lower Seals (ID 
&0D)

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

the fitting.

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.

BiSiiSSSlWS Do Not over pressurize!

MfflM If Emergency hanger was used 
do not exceed 80% of casing collapse.

NOTE_________ | Contact the Drilling Supervisor
to determine the collapse pressure of tire 
specific grade and weight of theicasing 
used.

2.11.3. Hold and monitor the test ^pressure
ty y vy

for fifteen minuteeor asjequired by 
the Drilling Supbrvi^orr-^

2.11.4. Once a satisfactory test is achieved;.
carefully|bjeed'eff all test pressure,'
remove the test pump and'feinstail
the.fittingy> ''~ ,—_ ‘v-\
y„y <?• y^~>. \/

2.11.5^Release the running^tool from the 
^^Rackoff Support BusHjng b^rotating 

y/y the/drill pipe (with chain>tongs) to 
^yyZtRe right approximately 4-1/2 turns 

\a\ or until it comes free from the seal 
assembly.

2.11.6. Retrieve the Tool to the rig floor and 
remove it from landing join$S^/

2.11.7. Clean, grease and stp^the Tool 

as required

RP172999
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A CAUTION

The following procedure should be followed ONLY, in the event Retrieval of the Packoff Support Bushing is 
necessary. If the Packoff Support Bushing Assembly was properly landed, skip this procedure.

2.12. Retrieval of Packoff
Support Bushing Assembly

2.12.1. Make up a joint of drill pipe to the 
top of the Packoff Support Bushing 

Running Tool (Item ST5).

2.12.2. Lowerthe Running Tool through BOP 
stack and land on top of Packoff 
Support Bushing.

2.12.3. Rotate the Tool counterclockwise 

approximately 8 turns or the number; 
of turns documented per Section
2.8, until the tool fully engages the 

lockring and a firm stop is encoun
tered. Back off from^this pojnt 'a

maximum 1/8 of a turn.;
_________________________ ',y *

A CAUTION

Do not use Top Drive to 
engage/disengage the Run
ning Tool. Using Top Drive 
will permanently damage the 

equipment running threads 
and will require damaged 

part to be replaced______ ,,

2.-12^4. Retrieve the Packoff Support Bush;
> ing by pulling vertically (approxir

mately 15,000 to 20,000 lbs). M.
/'**'

DriirPipe Used 
\ for Weight to /r 

y \/ Set Packoff _L
s') Support Bushing

Ilf overpull exceeds thisyaliie,

repeat counter-clockwise rotation until
/ r /^/\a firm stop is encountered/and; repeat 

overpull. ■

J}
2.12.5. To remove Packoff/Support Bush

ing from the running tool, install the 

Lockring Collapsing Tool and fully 

compress the Lockring.

RP172997

NOTE Dovetail seals must be relpaced priorto reinstalling 
the Packoff Support Bushing.
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3.1. Test the BOP Stack - Optional

EgMiESH 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

• 1/2" pipe plug is removed

• all threads are clean and undamaged

Ensure the 1/2" LP pipe plug is removed
'a

3.1.2. Orient the Tool as illustrated.

3.1.3. Make up a joint of drill pipe to the top of the Tool|>

8S*\feARNiN^ A minimum of one joint of Drill'Pipe is required 
on the bottom of the BOP Test Plug to ehsure'BbP Test plug 

remains centralized. f?’

V X

11" Test Plug 
Type 'C'

1/2” NPT Weep Hole 
/ Fitted With Allen 

Socket Pipe Plug 
(Removed)

T=

F

1 A

W
I

1-1/4,"'LP, VRlQug 
(1-1/8” Hex)

V

,4-1/2" IF 
(NC-50) THD

NOTE 1A minimum weight of T,500 Ibs

is required per dovetail sealtoland the 
test plug. P /A\)

3.1.4. Wipe the dovetail seal of the Tool
r 'C- -X /«,> _____

with a coat'of'lighroil. yggfti
JAW

3.1.5. Open the upperjannulusval^/e^f.the -- 264Q 

Housing/and-'clrain fluid to laridThe 
Test'PIdg'f Leave valve1open.'Hsv

3.1.6. ' ^Slowly lower the Tools|hrough the 
x'X BOB Stack until it landsonthe load

Xsftoulder in the Packoff. Measure 
and record.a'

.NOME,

_________ Jb

Distance from the Packoff SujjJX/ 
port Bushing load shoulder to thefacfejcfir

the BOP Flange is 26.40”

/P&r"
3.1.7. Close the BOP ramso|jJhe,drill pipe 

and test to 5,000 psi maximum.

3.1.8. Monitor the annulus valve for signs 
of pressure.

3.1.9. After a satisfactory test is achieved, 
release pressure. Leave test plug 

in place to test the Packoff Support 

Bushing upper dovetail seals.
RP173000

Drill Pipe 
Used to 
Centralize 
Test Plug
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diage o. o-i/z or / casing

3.2. Test Between Upper 
the 9-5/8" Packoff 
Dovetail Seals - 
Optional

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

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.

rrifn§ Do Not over pres

surize!

NOTE If Emergency hanger 
was used do not exceed 80% of 
casing collapse.

Contact the Drilling Su' 

pervisorto determine the collapse 
pressure of the specific grade and
weight of the casing used.'■'S

3.2.3.

3.2.4.

//I}

Hold and4f1ohitor 'the test •>’/
L y y ^ /*5'2

pressure for fifteen minutes/' <///J-
X V *'*'*/

or as required by the Drilling 
Supervisor.
'/),) /> '
Once a satisfactory -test is

achieved, carefully bleed 
off-all test pressure, remove

V:

Retrieve the Test'Plug slowly to avoid damage to the seal.
( yy fy

WIsMM It may be necessary to open the annulus valve when starting to 

retrieve the Test Rlug to relieve any vacuum that may occur. Leaving 
'annulus valve open during testing insures safety of surface casing.

the test pump and reinstall 

the fitting.

3.2.7. DrairfBOP stack.

x>

3.2.5. Open the annulus valve.

RP-003612
Rev 02 Draft A

Page 38

13-5/8" 5K MN-DS System
13-3/8" x 9-5/8" x 5-1/2"(or 7") x 2-7/8" Casing Program

CAMERON
A Schlumberger Company



ESj&Zy&J DRAFT Publication is for. Review ONLY. NOT approved for System Installation. NOT approved for
field usage. NOT approved for distribution. If you obtain a DRAFT copy - it Is your responsibility to verify SAP
revision] level or contact Houston Engineering to ensure document has been approved and releas'ed.

btage 3.U — a-i/z" or ruasing

IfflWW 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.

3.3. Run the Wear Bushing Before Drilling

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- 
down.

3.3.3. Examine the Wear Bushing (Item STflJXe rify

11" Threaded 
Running Tool

Mi

Wear Bushing 
11” Nom.$\

~7 13.75

the following:

,/xbore is clean and free of debris
0 NV\

all threads are clean and^unaamaged

l/X

o-rings are properly fihstalled, clean and 
undamaged XXrX 4'X'

i#

3.3.4. Orient the Wear Bushing.as illustrated:--:.....

 \ff"\ n-.x ^

NOTE Do Not Cut O-ringsOX Vi!

A caution This'Wear Bushina has no mechanical
“---—:---. ^ /. / ° v Nc
retentiorvdevice. Care must bekexercised when 
trippin^opt the hole to a>roi|hdislodging thef.^^i^

,L-‘-M\nVne BOP. k ^

kk

-^'S’.tilO" Min. Bore ~«
*

4-1/2" IF

Double Lead 
Thread

Double :L/eadTa 
Thread

0-Rings

RP153388

/»>

v x

lx
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btage J.u — a-iiz" or r uasing

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.

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

3.3.7. Lower the Tool into the Wear 

Bushing and rotate the drill 
pipe counter clockwise until 
thread jump can be felt, then 

clockwise to a positive stop.

3.3.8. Carefully lower the Tool/ 
Wear Bushing Assembly 
through the BOP until it lands 

on the load shoulder of the 
Packoff Support Bushing.^* 

Measure and record.

NOTE | Distance from thePack- 
off Support Bushing load shoulder 

to the face of the BOP'Flangejs
^•90"j/Oi

3.3.9. Remove the'Tool from the , y'// V 

Wear Bushihg|:by rotating 
the .drill pi&e "counterclock-.. \ \ 

wise,until thread jump isTelt. 
<tOvdjsengage the Tool from

Drill Pipe

,, theVyear Bushing and lifting/'
/X e

, straight up.

3:3.10. Remove the Tool from the 

drill string.

3.3.11. Clean, grease, and store the & 

Tool as required. |.x y

3.3.12. Drill as required.

/iryk\
i.'Xr X

A,,
Running Tool

Wear Bushing

RP173002
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Stage 3.U — ' or (" uasing

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 7 

the Wear Bushing.

3.4.3. Rotate the Tool counter 

clockwise until thread jump 
can be felt, slack off all 
weight then 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. ^ ^

Drill Pipe

S?

c

RP173002

eCAMERON
A Schlumberger Company

13-5/8" 5K MN-DS System
13-3/8" x 9-5/8" x 5-1/2"(or 7") x 2-7/8" Casing Program

RP-003612
Rev 02 Draft A

Page 41



' “I ‘

‘{m'cPFW"-, DRAFT Publication is for Review ONLY. NOT approved for System Installation. NOT approved for
field usage. NOT approved for distribution. If you obtain a DRAFT copy - it is your responsibility to verify SAP
revision level or contact Houston Engineering to ensure document has been approved and released.

atage 6. ty-iid or f casing

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

3.5.1. If the wear bushing becomes 
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

IMfehfcfll Communicate with com

pany representative on desired<7 

overpull. Pull over in 10,000 lb.?/ 
increments (to maximum allowed, 
per engineering specification arid 
tool ratings.)

Cl
ft> m

s/

Drill Pipe

Wear Bushing 
Running Tool

<■- '• // 

V
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Always wear proper PPE (Personal Protective Equipment) 
especially gloves to handle and install the slip type casing hanger.

lx

1. Reconfirm the Casing OD and grade. Remove ancTclean loose scale from Casing OD

2. Verify Slip Bowl taper is smooth, clean with no corrosion and damage free
NS'-

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

3.6. Hang off the Casing

Since the IC-2 Casing Hanger is 

an automatic, weight energized Hanger, it is 

necessary to ensure there is adequate casing 
weight to create an annular seal.

3.6.1. Run the casing through the BOP to the 
required depth and cement the hole as 

required. c'r\N\,

Drain the Casing Head bowttfirough its
Wit

3.6.2.
upper side outlet.

v
3.6.3.

3.6.4.

Center the casing,'jflush^with water 
and verify returns, are'glean and free" 
of debris. \S

$ \
There are twosmethods used to install,
the Casing Hanger: // J 4-

• from the fig floorthrough a full open- 

..-HngBOP stack, provided,no.casing 
)collars are between'therig floor and 

/the Head
■\h

My

■sX
-alternative methods- underneath y . 
the BOP stack, provided the welf \ 

is safe and under control. This op-^ 
tion allows the Hanger bow|to|be? 

inspected and thoroughl^wasfied 

prior to the Hanger Installation.

3.6.5. Examine the IC-2 Casing Hanger (Item 

A17/A17a). Verify the foljpwing:

the packoff/rub6er is clean and 

undamaged.

all screws are-in place and intact

slips are intact, clean, and undam

aged

seal element is not compressed 

beyond the OD of the Hanger

3.6.6.

3.6.7.

3.6.8.

Remove the latch screw to open the Hanger

Place a slip plate againstthe casing to support the Hanger.

Wrap the Hanger around the casing and replace the 

latch screws.

CAMERON
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btage j.u — 5-nz or 7 basing

3.6.9. Verify that the seal element is not 
compressed beyond the OD of the 
Hanger. If it is, loosen the cap screws 
in the bottom of the Hanger. The seal 
MUST NOT BE COMPRESSED 
prior to slacking off casing weight 
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. Prepare to lowerthe Hangerthrough 
the BOP stack.

DO NOT Drop the Hanger!

3.6.13. Grease the Hanger body and packoff^ 
rubber and remove the slip retaining 
screws. 'v1) -V. *

3.6.14. Remove the slip plate and carefully lower the Hanger into BBWj' Always physically measure 

the Housing controlling decent with ropes, .until the'Hanger the exact'cutoff height by measuring the 
lands on the loadshoulderof the Packofl^upport Bushing. hott0mbore of the next component to 

Use a cat-line to center the casing, if necessary. Measure, be insta,|ed and subtract 1/4" from this 
and recordr2'\ //y) P ‘dimension, prior to making the final cutoff.

/•r
BiBftiMdi Establish desired weight to^be set on slips before'

'Vlowering slips.

j ‘ ' W/
3.6.15. When the Hanger is^dpwn, pull tension on the casing to the

desired hanging weight '+Jr1/2" then slack,off.\ '
/SO X / V

'Approximately 70,000 lb ft is needed to set 5-1/2"note

Ranger, 55,000 lb ft is needed to set the7"hanger.

/ si SS 1 / ' ' " "'

A sharp decrease on the weightjnclicator will signify 

that the Hanger has taken weight|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 the~b^>wl and slack off once more.

....... ..
3.6.16. Lift the BOP Stack 'as-high as possible.

):)
3.6.17. Rough cut the casing approximately 18" above the top of 

the Housing flange’.

3.6.18. Move the BOP and excess casing out of the way.

3.6.19. Final cut the casing at 4-112" +/-118" 
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 The ID edge of the casing must 
be ground slightly to allow drill pipe and 
casing collars to pass smoothly.
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btage 4.u — install tne uapping i-iange

Capping Flange 
13-5/8" API 5K bottom

4.1. Install the Temporary 
Abandonment Cap

mtJtm Verify the height/standoff mea
sured from the top of the Housing to the 
top of the Mandrel Hanger as indicated 
on page 60.

26.50

8.00

RP160930

6.27 ), X7V In
}i-— =L E

U 1 N.' A ■ V*L \ S. X V.

4.1.1. Examine the Temporary Abandon
ment Cap (TA Cap, Item C1). Verily
the following:

• bore is clean and free of debris

• seal areas are clean and undam
aged

• all peripheral equipment is intact 
and undamaged

• NX bushingfltem C3/C3a) \s
properly installed, clean arid 

undamaged /ty

Orient the TA Cap as illustrated.;

"'Y1/8" Min _|
I Standoff
' i '

4.1.2.

4.1.3. Clean the mating ring^'gfqoves of 

the Housing andJ4Cap..VVipe each 
groove, the 'P^seal of the TA Cap 

and the OD of the casing stub wjth 

a light oil or grease:
__________ tA \;A ________

Excessiye oil may preventi

Temporary
Abandonment

Capjo)

{/

$9

positive seal from forming. a warnings DoN ot damage the 'P* seal or their sealing ability

// )i // N---J
4.1.4. \ Install a new BX-160'Ring Gasket

-XX (ltemC2) into the ring groove of the 
jf /%;MN-DS Housing. v/

4.1.5

will be impaired.

..., Fill the void above the Casing Hangetrx • 
y with clean oil to the top of the wA-yjlf 

DS Housing.

x-v XT
4.1 Jr'vMake up the connection using the Studs and Nuts provided 

with the TA Cap and tighten the connection in an alternating 
cross fashion to the torque referenced in the chart in the 

back of this manual.

IIISIIIIEdIIs DO NOT overfill the 'void. 
Oil that becomes trapped uncler^the ring 
gasket will prevent formation^of/a posi

tive seal.

V\ //4.1.6. Orient the TA Cap-per customer's 

requirements andcarefully lowerthe 
TACap over the casing stub until it 

lands on the ring gasket.

A CAUTION

Ensure and verify Threaded Flange is properly installed to 
the Casing Head.

1. Rotate the threaded flange counterclockwise (left hand 
thread) to a positive stop and bottom out threaded 
flange on Casing Head flange shoulder.

2. Verify make up dimension. Dimension from the top of
the threaded flange to the top of the casing head must 
be 1/8" or greater.

Threaded flange must remain shouldered out during in
stallation.
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4.2. Energize the NX Bushing 'P' 
Seal

SEE RP-000589 
PROCEDURE FOR PACKING 
INJECTION AND ENERGIZ

ING THE 'P* SEALS

4.3. Test the Void Between 5-1/2 
or 7" Casing Hangg&f'S*® 

Capping Flange ’NX'tBushing

4.3.1. Locate the .....on^the OD of the
V"\. t-a#

Capping Flange,fontesting the con- , 
nection and remove the fittinq. //'\!

\,j y/

4.3.2. Install a test.pump to the open'port 
and HpjecV test fluid \oy5,006 pSI 

maximum or 80% of'casing col
lapse, whichever is /ess. /

d| Contact the Drilling Supervisor 

to determine the collapse pressure of the 
specific grade and weight of the casing"2® 

used.

A4.3.3. Hold and monitor the test pressure
for fifteen minutes or as^requiredby 

the Drilling Supervisor;
4.3.5. Reinstall the fittings.

4.3.4. Once a satisfactory test is achieved, 
carefully bleecl off alhtest pressure 
and remove the'test pump.^ i- i-
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stage 4.u — install tne uappmg i-iange

4.4. Remove the Temporary 
Abandonment Cap

WH Verify the well is safe and secure 

and that there is no trapped pressure in 
the well.

4.4.1. Carefully remove the 1" NPT test 
plug and 9/16" alien 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.

4.4.4. Inspectthe Packoff for signs of dam- ff 

age and report immediately. V
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Stage 5.0 — Install the lubing Spool

5.1. Install the Tubing Spool

r5.1.1. Examine the Tubing Spool (Item B1). Verify the following:

• bore is clean and free of debris

• NX Bushing(ltem B2/B2a) is properly installed and undamage'd.
v

• ring grooves and seal areas are clean and undamaged

• peripheral equipment is intact and undamaged

• ensure the lockscrews of the tubing spool are retracted'from 'the bore as indicatedom\tl /ft

rnifwArnmTt. All Lockscrews MUST achieve positions as indicated. Otherwise contact Surr-J 
face Engineering for guidance. /C&\

5.1.2. Lubricate the ID of the NX Bushing ’P' seal and the OD of the casing stub.with light oil'or grease. 
 X'-’X______________ \ '/____________ : ■ \

BfflWMMI Excessive oil or grease may prevent;a positive seal from forming.

t j-U

/\ p. y

^ n//

V

Type 'N' 
Lockscrews 

(Qty8)_

P>

Tubing spool type 'G'
13-5/8 API 5,OOofFlange Bottom /> 

x 7-1/16 API toiOOO Flange Top 4/ '
/CO '~:-y f ~

*y

27.31

RP160935

NX' Bushing with 
5-1/2" or 7" 'P' Seal

//

"V\

NX Bushing
PN: Size Min. Bore
2161829-02-01 5-1/2" 4.92
2161829-17-01 7" 6.34

RP-003612 
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Stage o.u — install the Tubing spool

5.1.3. Install a new Ring Gasket 
BX-160(ltemA12) into the 

ring groove of the MN-DS 

Housing.

5.1.4. Fill the void above the Casing 
Hanger with clean oil to the 
top of the MN-DS Housing.

DO NOT overfill the
void. Oil that becomes trapped 

under the ring gasket will prevent 
formation of a positive seal.

5.1.5. Lift and suspend the Tubing 
Spool over the casing stub, 

ensuring it is level. Align the 
spool outlets as required. 
Align the bolts of the Spool 
as required (two hole).

5.1.6. Carefully lower the Tubing 

Spool onto the casing stub 

and land it on the Housing 
flange.

Kw/^rning Do Not darnage£the 

NX Bushing ‘P’ seal orjts'sealing 
ability will be impaired. ^^

A CAUTION

Ensure arid verify Threaded Flange is properly installed to 

the Casing Head.

5.1.7.
rv yi />

Make up^Ur^/connectiont, 
using theSfuds and Nuts''' 
(item A13 & A14) an > 

''.alternating cross/fashion / 

\ to. the torque referenced; in' 
thd'chart in the back of tKis 

manual.

‘v>

1. Rotate the threaded flange counterclockwise (left hand 
thread) to a positive stop and bottom out threaded flange 

on Casing Head flange shoulder.

2. Verify make up dimension. Dimension from the top of 
the threaded flange to the top of the casing head must 
be 1/8" or greater.

Threaded flange must remain shouldered out during instal-

lation.
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btage 5.0 — install the Tubing bpool

5.2. Energize the NX 
Bushing 'P' Seal

'■ v "S'*!
5.3. Test the VoidJ3ety^een 

5-1/2" or 7" Casing 
Hanger & Tubing Spool 
'NX'Bushing
A /'/ \

5.3.1' lnstall the test pump intothe^' 
" j port for testing the connec

tion and inject test fluid to

psi or 80% of cas
ing collapse—whichever 
is less.
I Contact the Drilling Su-(

RP153908
__ 'y? J

I -■ y

I

1 L

signs of leakage.

pervisorto determine the colla^sjey 5:3.3. Hold and monitor the test pressure for fifteen minutes or as required
pressure of the specific grade.arfcT/ u-“-- -------- ---

weight of the casing
<5k W

5.3.2. Monitor the open ,port for

by the Drilling Supervisor.

5.3.4. Once a satisfactory test is achieved, carefully bleed off all test pres
sure and remove the test pump.

5.3.5. Reinstall the fittings.

RP-003612
Rev 02 Draft A

Page 50

13-5/8" 5K MN-DS System 
13-3/8" x 9-5/8" x 5-1/2"(or 7") x 2-7/8" Casing Program

CAMERON
A Schlumberger Company



iJS^JOSz3 DRAFT Publication is for Review ONLY. NOT approved for System Installation. NOT approved for
field usage. NOT.approvedfordistribution. If you obtain a DRAFT copy - it is your responsibility to verify SAP
revision1 level or contact Houston Engineering to ensure document has been approved and released.

stage b.u— z-ms" luoing

r
Landing of Mandrel Hangers .

Cameron service personnel must verify that the mandrel hanger is landed properly on the load shoulder in 

the wellhead. This can be accomplished by one of two methods.

• Calculate the distance from the rig floor to the landing shoulder and confirm that the hanger has 

/ traveled the required distance.

• Or the.preferred method: Conduct a dry run and mark the dedicated landing joint prior to running 

the casing or tubing.

6.1. Install the Tubing Hanger
(Rj)

/y 4JTJ7
Run the tubing as required and space out appropriately.6.1.1.

6.1.2. Examine the Tubing Hanger (7femDf>Verifythe’following:
• bore is clean and free of debris y [•) /\

^ j **
• threads are clean and undamaged Vy
• packing element is properly^installed and undamaged/^ 

compression ring is progeflylinstalled, moyesTreely and
K'**\yyis properly retained V

6.1.5.

yj
A

TC-1A-EN
8 ?Tubing HaqgerX

v
fi

a/
0 >p:^-0-Rin9s

M/

6.1.3. Orient the Hanger as illustrated. \ '

6.1.4. At a predetermjfied>polition in the tujSffTg*'string, set the a
tubing in floor slips'and remove the tuBirig collar from the A 

last joint run. W ^

Pick up theJFubing Hanger*{arid''make it up to the tubiijcr 
string, tightening the connectibivto thread manufacturer's 

.recommended optimum torque.

6.1.6. xMal$e up the tubing to thertop of the Hangerand^ tighten to 
f' the thread manufacturer's/recommendecl.'shoulder torque.

41 ^

V'

o;1

-Tubing Thread 

-Energizing Ring

-Packing Element

_BPV Prep 

-Tubing Thread 

RP100215

//
6.1.7. Wipe the packing element with a light coat of oil.

Awarnmng Excessive oil may preventafpositive seal from form
ing.

6.1.8.

VA7
Ensure all of the lockscrews are retracted from bore of the 
Tubing Spool as indicatec^pn page 47.

______________ All Lockscrews MUST achieve positions
as indicated. Otherwise contact Surface Engineer
ing for guidance. • A

6.1.9. Open side outlet valve of the Tubing Spool and drain BOP.

NOTE]
Hanger.

Side outlet valve to remain open while landing the

e CAMERON
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Stage 6.0 — 2-7/8 Tubing

6.1.10. Calculate the distance of the load 
shoulder of the Tubing Spool 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.

mm The distance from the flange 

face to the top of the load shoulder is as 

follows: 7" Spool = 7.13"

6.1.11. Pick up the tubing string, 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 landed, 
energize the tubing hanger packoff', 
seal. Run in all the lockscrews/of 

the Tubing Spool in an alternating 

cross pattern to the torque refer
enced in the chart inthebackof 

this manual.

Reference dimension shown, is 
to the point of lockscrew contact with the.

compression ring/pnoMo energizing the
— . , _ _ ............i'A. .Vm. . /./ /vTubing Hanger Packoff,'seal.

s#-'" ."-V \ J
WARNING1 jAII Lockscrews MUST--- 1 rrf

achieve'positions as indicated; 
Otherwise contact Surface Engi- 
neering for guidance. V’'1

6.T.13. Remove the landing joint and install
A. appropriate size back pressure-

valve.
V

KXfaJia Installation and/or Removal of the 

Type ‘H’ Left Hand threaded Back Pres-
■* ■ /TA” J

sure Valve to be performed by a Qualified 
Cameron Technician.

~jr a

6.1.14. With the well safe and under control, 
the BOP stack rriayffcie removed.

A CAUTION
ATWC (Two Way Check) is a tool used for testing only and shall 
not under any circumstances be used as a BPV (Back Pressure 
Valve).

DO NOT remove the Tree or BOP with a TWO in place. A BPV 
is used for this purpose.

Ifforsome reason, pressure builds up unexpectedly with theTWC 

in place, a lubricator outfitted with the proper, tool can unseat 

the TWC poppet to allow equalization of the pressure for safe 

removal of the TWC after which a BPV can be installed with the 

lubricator to secure the well.
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stage b.u— z-ms" lubmg

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 

Orient the Tree as illustrated.6.2.2.

6.2.3.

Assmai}

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.

from forming.

Excessive oil may prevent a positive s'eal#"

6.2.4. Place a new BX-156 Ring Gasket (Item B9) 
into the gasket prep of the tubing ^spooL/y^

6.2.5. Fill the void above the Hanger witKclean oil to

the top of the Tubing 'v

flSBIStOSIl DO NOT overfill the void. Oil that tSe- ^

nt >comes trapped under thejTmgfgasket will prevent 
formation of a positive seal. ^ ^

\\ fW
6.2.6. Locate the port on .the OD of the Adapterflange

and removeth'eautbclave fitting^ this willallow 

air to escape while landing Tree.assimbly over 
hanger necki-^ <f

6.2.7. Lift',and suspend Tree-Assembly over Tubing
v Spool. <(

6.2^8.'2 OrienttheTreeAssembly as required perl5S|liQg' 
,^^^isiiSupervisorand carefully lowertheTree Assembly 

until the Adapter lands on the ring gasket .of the 
Tubing Spool. i

6.2.9. Make up the connection with the'Sfuds and Nuts
f ( ryof the Adapter, tightening themgn-an alternating 

cross patter to the torqunreferenced in the chart 
in the back of this manuaf.0

€CAMERON
A Schlumberger Company
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Stage (5.U— 2-7/8" Tubing

6.3. Test the Connection

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 10,000 psi 
maximum.

RP143977

Do Not over pressurize!

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 Pressure 
Valve.

mmm lnstallationand/or 

removal of the Type 'H' Left Hand 

one way back pressure valve to 
be performed only^by a qualified /// '17 

Cameron ServicejecHnician. ' x

6

mfa omn
'****sgr

•<>)

>'/ /JfGPrn'

Remove Fitting 
and Inject Test
Fluid ein,

d LlJfe
i

X,

^7,

£

( ^ hl/y
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lorque unart

Recommended Makeup Torques for Flange Boltina Ft*_bx .

•• *

,
; NomOD-TPI

- B7M L7M (Sy=80 ksi) 5 • ! 87,,7.660,SV=f05fc„l

cf=0 07 cf=0.13 cf=0.07
• rs>. .<«

cf=0 13

.500-13 27 45 A 35 59

.625-11 52 88 68 115

.750-10 90 153 118 20cyy?S§s

.875-9 143 ;, :,2#3, , v,-. • 188 319
1.000-8 213 y36,l) 279 #7^\

1.125-8 305 523 401 686
1.250-8 421 ’''7326 \^5&3 iJx 953

. 1.375-8 563 976 739 \T 1280

1.500-8 733 fc ■ kj Jv’ 1280 A ' 962 1680
1.625-8 934 1640 1230 2150
1.750-8 1170 ■> ' 2050'lx\. 1 53,0 2700

. 1.875-8 1440 2540 1890 3330>
2.000-8 17^0 ^30*0^ 4060
2.250-8 2500 4440 3280 . 5820
2.500-8 3430 ^^-JBI^O '^41500

8030
2.625-8 .. 3970 7100 . 4720 8430
2.750-8 4570 ^ 8180 \ 5420 9700
3.000-8 5930 10700 7050 12700
3.250-8 ^ 9 755<|!>#~i'~ ' 13600^^/

8970 16100
3.500-8 9430 17000 11200 20200
3:750-8 /fft 600 21000' 13800 24900
3.875-8 S 12800, 23200 15200 27500

/,0 ,4.000-8 14100 X25500 16700 30300

NOTE
Trie,information in this table is based on API-SA’s 'rncommendod torque for a given bolt size. The information is presented for the conve

nience of the user and is based on assumptions of certairfcoefficients of friction (cf). The coefficients of friction are based on approximations 
of the friction between the studs and nuts, asswelfas-'tKe nuts and flange face. A coefficient friction of 0.13 assumes the threads and nut 
bearing surfaces are bare metal and are well lubricated with thread compound. A coefficient of friction of 0.07 assumes the thread and nuts 
are coated with a fluoropolymer material. Xt-"/'-

Lubrication &
It is essential that thr^ds^ngrnut faces be well lubricated with an appropriate grease prior to assembly. Cameron clamps and fast 
clamps require lubrication on the hub-clamp contact area. Acceptable lubricants include thread joint compounds which meet the 
formulation, evaluation arid testing requirements specified in API Recommended Practice 5A3/IS013678. (Reference - Jet Lube 
Grease, 1 lb can RN:'2737980-02).

Studs and nuts coateS with Xylan/PTFE compound in accordance with a Cameron procedure do not require lubrication. However, 

a light coat of API Recommended Practice 5A3/IS013678 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.

^CAMERON 13-5/8" 5K MN-DS System
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1C Test Plug Load Cnarf

1C Test Plug Maximum Load

Bowl Maximum Hanging Load (in 1000s lbs) at Test Pressure

Size Pressure 0 psi 2,000 psi 3,000 psi 5,000 psi £ ? 10,000 psi
i -i *

15,000 psi

7-1/16"

2,000 to 
5,000 psi 213 135 96

19^ ’ Li//
[■/N/A

\ W
N/A

10,000 psi 253 175 136 59sNJ
N •

A
/ 0 N/A

15,000 psi 477 399 360 cf82 88 0

9"
2,000 to 

10,000 psi 600 479 419 ‘ N 299 0

15,000 psi 751 630 570 {Q >) 450 149

11"
2,000 to 

10,000 psi 1277 1091
XX 1 X„
' 998 - _ 812«^ 348

/;/x \
V N/A

Xx
15,000 psi 1596 1410

Nr <
'131 7 AC

O
T
~

T
- 667 ^ 202

13-5/8"
2,000 to 

10,000 psi 1713 1426/"X 1283
/*>

Xyj \
997 V/

MA N/A

15,000 psi 2142 1355 jJ V /// 1712 y{y 1426 710 %/
5

16-3/4" 2,000 to 
5,000 psi 3076

11 N>?\
^ 2641/
■A~ .-C'-xv

2424 V
4>

1990 /
w yly

y n/a
-rx ^

N/A

20" 2,000 to 
5,000 psi

273.3 ^ 1
• -.2096
'■'■vSSx

x'/ //
17,78 1142- N ( ))

N/A N/A

i~- ■ ...
(V, V

Minimum Castnt^Load Chart for 1C Ty|je>Hangers
Minimtim^Casing Load y V 

for IC-2 &Hcj6 Casing Hanger^

Hanger Nom/>4 \
Size,/

* Casing:-,
Size^^;

Load £ 
(Pounds)

N- <9N>
// h*r-~y

a/iqiAAA 46,000jfx

5-1/2" 42,0#N^

S/x ~---\<,
x »•

11"

4-1/2" 7.8,000 >
5"

5-1/2"

6-5/8" C? -A) 59,000

7" /f/A 55,000
x7-5/8'^ 48,000

13-5/8"

A<5-V?i 120,000

A/*7/' 106,000

7-5/8" 99,000

8-5/8" 86,000

9-5/8" 72,000

10-3/4" 54,000

x^NMinimum Casing Load 

fNfor IC-2 & IC-6 Casing Hangers

Hanger Nom. 
yJ Size

Casing

Size

Load

(Pounds)

16-3/4"

9-5/8" 146,000

10-3/4" 128,000

11-3/4" 110,000

11-7/8" 109,000

13-3/8" 79,000

20- 3/4"
21- 1/4"

10-3/4" 228,000

13-3/8" 180,000

13-5/8" 175,000

16" 120,000

RP-000573

RP-003612
Rev 02 Draft A

Page 56

13-5/8" 5K MN-DS System
13-3/8" x 9-5/8" x 5-1/2"(or 7") x 2-7/8" Casing Program C' CAMERON

A Schlumberger Company



DRAFT Publication is for Review ONLY. NOT approved forSysterh Installation. NOT approved for
field usage. NOT approved for distribution. If you obtain.a DRAFTScopy - it is your responsibility to verify-SAP
revisionllevel or contact Houston Engineering to ensure dociiment has been apprbved.and released.

injection uun ^reparation

1. Maintaining the Injection Gun at ambient temperatures, prepare Test Pump 
and Injection Gun for injecting P seals.

2. Operate Test Pump to inject fluid into Injection gun.

3. Monitor open end of Injection Gun for signs of plastic packing.

4. After plastic packing begins to flowfrom open end of Injection Gun continug 
to inject fluid from Test Pump increasing pressure an additional 200 to 400 

psi.

5. Stop pumping Test Pump and monitor plastic packing movemeruand pres
sure on the pressure gauge. i

6. Once packing has stopped flowing and the pressuretgauge^.ha's stabilized
observe the reading on gauge and record the pressure'. -This will be your - 
P1 pressure. ^ \ \v^

mum The pressure recorded will become "0". This is the pressure, required to move] the plastic packing

and is not included in the actual injection pressure.

Screw Type Injection Gun

Six, Applied 
i Torque

Packing
Pressure

(psi)

V 25 1,600

50 5,000

75 7,000

100 8,806;i:,

150 J4,1fJ0jp

200 ,X17,70(T
't? x. • ’ A

v 220 /s. X 2o;ooo

jis

The amount of pressure required to force plastic packing to flowfrom the Injection Gun is dependent

on several factors including outside;temperature and the,plastic.jnjection gun.-itself.,The,example given above is 
for illustration purposes only.

jjV ‘X /V

Test Pump

■f ^gjljjastic Packing 

’' Flows from Injection Gun

Plastic Packing Stops; 
Flowing from Injection^Gun

Operate Test 
Pump

Stop
Pumping

RP020799
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FRACTION TO DECIMAL CONVERSION CHART

4THS 8THS 16THS 32NDS 64THS
TO 3

PLACES

TO 2

PLACES
4THS 8THS i6ths 32NDS

r MX,
;64THS

TO 3

PLACES

TO 2

PLACES

1/64 .016 .02

/J 
* ; 
tik

-jvJ 'v.

\
■■y

J?
•X

/
9

33/64 .516 .52

1/32 .031 .03 >17/32 .531 .53

3/64 .047 .05 35/64 .547 .55

1/16 .062 .06 9/16 .562 .56

5/64 .078 .08 37/64 .578 v58ff

3/32 .094 .09 19/32 ■594 A .’59f

7/64 .109 .11 / 39/64 •609li

1/8 .125 -12> 5/8 /r*rr~7?-, x=625v >62

9/64 .141 .1^

>

>

X
v/

V<s\
sfi?

41/64! i&l^ .64

5/32 .156 - N .16 21/32 x656y .66

11/64 .172; 1,1-7 43/64; X672 .67

3/16 £ V-188 ( :^19 11/16 X / .688 .69
13/64 -.203 .20

/
\

A 45/64 .703 .70
7/32 /XX, .21*9 .22 , •23/32 X) .719 .72

^5/64 ! .234 22>y -X 47/64
.734 .73

1/4 /rilrk^ .250 .25. '3/4 .750 .75

/? 
\ ■v

(

>, 4 
'/)

(<

V:

V ■/ >17/64 .266- -.27 ' /

k

y~k'^

>

$

t. } 49/64 .766 .77

9/32 ' .281 ' 25/32 .781 .78

19/64 - .297 (.30 51/64 .797 .80
C5716"\ ~ /X *'.31X ' .31 13/16 .812 .81

21/64;- ‘.328 .33 53/64 .828 .83
11/32 - - X >.344 •34x 27/32 .844 .84
// 23/64 .359 ,36x 55/64 .859 .86

3/8 .375 7/8 .875 .88
X '25/64 .391/, k39 ' 57/64 .891 .89

13/32 .406, \ .41 29/32 .906 .91

27/64 >422- v .42 59/64 .922 .92

7/16 ^ -,,438 .44 15/16 .938 .94

29/64 j

C
O

in .45 61/64 .953 .95
15/32.^.^? .469 .47 31/32 .969 .97

(k ^31/64 .484 .48 63/64 .984 .98

1/2 ■ .500 .50 1 1.000 1.00

\
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K5Hs»sliMsl I»»M il i

Refer to Operation and Maintenance Manuals and Standard Running Procedures.

f Running Procedure
l ........-T-TT'"-.......... .............W*"?............. -..” •^T’---......... ;'<-v-wfPT?r
■ Description

----»-*.■ - -u ■■■■-. - ~....... ^ rk***.. + ,.,-V ^ ^ . x- - - * jjj

TC-000148-02 Cameron Type FL & FLS Operation and Maintenance Manual

TC-009084-02 WKM Model M Power R-Seal Operatiorji and Maintenance Manual

RP-002153
/■? }fcrv

Make-up Requirements for APLFIaoge Connections t
/ x~*hA j f

RP-001558 Valve Removal Plugs I ’

RP-003737 Standard MN-DS Housings with" Landing Base^Running Procedure^

RP-003767
i . / } M

Standard MN-DS-Housing through Rotary Table Running Procedure
/ >4, .-"'v \7/ ( f \: I

RP-000654
('1 t .I A * ti> t.:l M-Standard IC Test Plug Procedure for BOP Test v frw'

a i /y f-y

RP-003740
\ \ V/ /. v v

Standard .MN-DS Intermediate^Hanger Running Procedure
V x > 4/ Xi.'X3 *V>

RP-003734
StaridarcFWash Tool Procedure ^

xw xa x/ .4*/ W }fr

RP-003741
^ x.fX-'/ <>■ x// • 47

• Standard MN-DS Intermediate Packoff Support Bushing Running Procedure
r 1 xxx vvx s ,;T vi 3 3

RP-003757 x—
x v ; / ^ x/ Xi.<:xx/
, Stapdard MN-DStRrodUction Packoff Running'Procedure

RP-000573 Vx
\ 1 v--vy ^.<7
.'.Standard IC-2 Casing Hanger Running Procedure

RP-000592
/ / . 1 y v

Standard ’NX'Btlshing Running'Rro'cedure
- ',.-v— 3 ixmfjv

•O' \

u/

\ X X >

/ ^ 
'\ti£

/K "'V \
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fPAFMSS
U.S. Department of the Interior 
BUREAU OF LAND MANAGEMENT

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

Highlighted data 

reflects the most 
recent changes

Show Final Text

___Section^!- Existing Roads

Will existing roads be used? YES 

Existing Road Map:

ThunderbirdDevUnit1H_ExistingRoadsPlat_20190130134610.pdf 

Existing Road Purpose: ACCESS

ROW ID(s)

ID:

Do the existing roads need to be improved? NO 

Existing Road Improvement Description:

. - ' ' -n
Existing Road Improvement Attachment:

r"* ' *:

Row(s) Exist? NO

_ Section 2 - New or Reconstructed Access Roads 

Will new roads be needed? YES 

New Road Map:

ThunderbirdDevUnitl H_4H_NewRqad_20190130135553.pdf

New road type: LOCAL J

Length: 231.91 Feet Width (ft.): 30

Max slope (%): 2 Max grade (%): 2

Army Corp of Engineers (ACOE) permit required? NO 

ACOE Permit Number(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

Page 1 of 12



Well Number: 1H

c--------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V________________________________________________

Access road engineering design attachment:

■\

J

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 1 ■%'

New road drainage crossing: OTHER

Drainage Control comments: Road will be crowned for water drainage

Road Drainage Control Structures (DCS) description: Road will be crowned to allow for water drainage 

Road Drainage Control Structures (DCS) attachment:

Access Additional Attachments

Section 3 - Location of Existing Wells

Existing Wells Map? YES 

Attach Well map:

ThunderbirdDevUnitl H_1MiRadiusj20190130135709.pdf

Section 4 - Location of Existing and/or Proposed Production Facilities

Submit or defer a Proposed Production 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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Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

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:

Source latitude: 32.819386 

Source datum: NAD83 

Water source permit type:

Water source transport method: 

Source land ownership: PRIVATE

INTERMEDIATE/PRODUCTION
CASING

SURFACE CASING

%

%
S'l.

Source longitude: -103.98483

PRIVATE CONTRACT : A
•• v.

aa

TRUCKING
-A ";%A. 'A1-..

&
> £ 
"'K\. A

Source transportation land ownership: PRIVATE 

Water source volume (barrels): 2214.2856 A

Source volume (gal): 93000 _ 4§A AA. 'AA 0

Source volume (acre-feet): 0.28540614

A, AA. '‘W

Water source type: OTHER % a; 

Describe type: Brine \;f,
"J- -A-

JNTERMEDIATE/PRODUCTION
CASING

Water source use type:

Source latitude: 32.87279 

Source datum: NAD83 i

Water source permit type: PRIVATE CONTRACT

Water source transport method: TRUCKING

Source longitude: -103.5045

Source land ownership: STATE

Source transportation land ownership: INDIAN 

(TRIBAL/ALLOTTED)
Water source volume (barrels): 2214.2856 Source volume (^e-feet): 0.28540614

Page 3 of 12



Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V______________________________________

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 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?

Well Longitude: Well datum

Est thickness of aquifer:

Well casing type:

Well casing inside diameter (in.): 

Used casing source:

Drilling method: .brill material:

Grout material: Grout depth:

Casing length (ft.): Casing top depth (ft.):

Well Production type: Completion Method:

Water well additional information:

State appropriation.permit:

Additional information attachment:
___  _ __ ___ u;, _ __ i. i________ ____________ ________

Section 6-- Construction Materials I

Using any construction materials: YES

Construction Materials description: Caliche from State caliche pit, Sec 36, T15S, R29E 

Construction Materials source location attachment: 

ThunderbirdDevUnit1H_2H_3H_4H_CalichePitMap_20190827145318.pdf
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Well Number: 1H

c
Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT 

V________________________________________

"\

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

#

%■

'•'i-'-s

..■t-

W""
■•'<1 ‘

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 be stored in steel waste tanks 

Safe containmant attachment: * ; '

Waste disposal type: OTHER Disposal location ownership: STATE

Disposal type description: Municipal waste facility

Disposal location description:j;Hobbs Municipal Waste Facility

Waste type: DRILLING

Waste content description: Excess cement returns 

Amount of waste: 40 barrels

Waste disposal frequency : Weekly

Safe containment discretion: Cement returns will be stored in steel roll off bins then transferred to disposal vacuum trucks

Safe containmant attachment:

Waste disposal type: OTHER 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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Well Number: 1H

/--------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V______________________________________ J

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 used? NO

Temporary disposal of produced water into reserve pit? 

Reserve pit length (ft.) Reserve pit width (ft.)

■'%SJ

Reserve pit depth (ft.)

Is at least 50% of the reserve pit in cut? 

Reserve pit liner

Reserve pit volume (cu. yd.)

Reserve pit liner specifications and installation description >
&■

I Cuttings Area

Cuttings Area being used? NO

Are you storing cuttings on location? YES

Description of cuttings location Cuttings will be stored in steel haul off bins & taken to an NMOCD approved disposal 
facility
Cuttings area length (ft.) Cuttings area width (ft.)

Cuttings area depth (ft.) Cuttings area volume (cu. yd.)

Is at least 50% of the cuttings area in cut?

WCuttings area liner

Cuttings area liner specifications and installation description
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Well Number: 1H

/--------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V__________________________________________ J

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: F

‘ %

Section 10 - Plans for Surface Reclamation

Type of disturbance: New Surface Disturbance Multiple Well Pad Name: PAD 1

Multiple Well Pad Number: 1H

Recontouring attachment:

Drainage/Erosion control construction: Slight slope for water drainage

Drainage/Erosion control reclamation: Reclamation is going tafollow natural terrain to control erosion, runoff and siltation 
of surrounding area

Well pad long term disturbance 
(acres): 2.98
Road long term disturbance (acres):
0.16
Powerline long term disturbance 
(acres): 0.918
Pipeline long term disturbance 
(acres): 0
Other long term disturbance (acres): 0

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

Well pad proposed disturbance 
(acres): 4.775
Road proposed disturbance (acres):
0.16

Powerline proposed disturbance 
(acres): 0.918
Pipeline proposed disturbance 
(acres): 1.091
Other proposed disturbance (acres): 

Total proposed disturbance: 6.944

Well pad interim reclamation (acres): 
1.79
Road interim reclamation (acres): 0.16

Powerline interim reclamation (acres):
0
Pipeline interim reclamation (acres): 0 

Other interim reclamation (acres): 0 

Total interim reclamation: 1.95

Soil treatment: No soil treatment expected

Existing Vegetation at the well pad:
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Well Number: 1H

/

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V________________________________________

Existing Vegetation at the well pad attachment:

"\

J

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 *;!%?

,r %

,,r"C

%
*r

Seedling transplant description attachment:

Will seed be harvested for use in site reclamation? NO

Seed harvest description: v-

Seed harvest description attachment: H

Seed Management
■’%v.

Seed Table fi v

Seed type:!*’:. '!?k.

Seed name:

Source name:

Source phone:

Seed cultivar:

Seed use location:

PLS pounds per acre:

Seed Summary

Seed Type Pounds/Acre

Seed source:

Source address:

Proposed seeding season: 

Total pounds/Acre:
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/-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------\

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

V__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ )

Seed reclamation attachment:

Operator Contact/Respohsible 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 authorized officer for acceptable weed control methods, 
which include following EPA and BLM requirements and policies.

Weed treatment plan attachment: f

Monitoring plan description: Interim reclamation, reclaimed areas, will be monitored periodically to ensure vegetation 
has re-established, that area is not redisturbed, and erosion is controlled '■'*%,

Monitoring plan attachment:

Success standards: Objective of interim reclamation is to resore vegetative cover and a portion of landform sufficient to 
maintain healthy, biologically active topsoil, control erosion, and minimize habitat and forage loss, visual impact, and weed 
infestation during life of well or facilities. Long term objective of final reclamation is to return land to a condition similar to 

what existed prior to disturbance. This includes restoration of landform and natural vegetative community, hydrologic 
systems, visual resources, and wildlife 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 vegetative productivity. BLM will be notified 3 days prior to commencement of any reclamation procedures. 
If circumstances allow, interim and/or final reclamation 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 description: .Not applicable

Pit closure attachment:

Section 11- Surface Ownership ]

Disturbance type: WELL PAD 

Describe:

Surface Owner: BUREAU OF LAND MANAGEMENT 

Other surface owner description:

BIA Local Office:

BOR Local Office: 

COE Local Office:
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Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

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:

USFS Ranger District:
tt,

ij;
' X

\v

4

.44
-r-

■4...
-

A 4:-
4;

v%.

•v-

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:

‘4
v-x •,

'4..

4, A

USFS Ranger District:

44
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Well Number: 1H

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT

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:

4

Disturbance type: OTHER 

Describe: ELECTRIC LINE

Surface Owner: BUREAU OF LAND MANAGEMENT 

Other surface owner description:

BIA Local Office: vi,

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:

A'-
■■;

■■ v”

’i-,

•iy

V;. ;'-V'
USFS Ranger District:

vfi

%

'V
r /ir ,

USFS Ranger District:
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Well Number: 1H

/--------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT

V__________________________________________

"\

J

Section 12 - Other information

Right of Way needed? NO Use APD as ROW?

ROW Type(s):

ROW Applications

SUPO Additional Information: Apache plans to install an overhead electrical line for the proposed well The proposed 
length of the electrical line will be 1332.27 feet from Pad 1- Thunderbird Dev Unit 1H, 2H, 3H, 4H to Pad 2-Thunderbird Dev 
Unit 5H, 6H. Electrical line will e constructed to provide protection from raptor electrocution, the proposed electrical line does 

not cross lease boundaries, so a ROW grant will not need to be acquired from BLM. *
Use a previously conducted onsite? YES

Previous Onsite information: 5/26/2016; BLM Rep: Jeffery Robertson; Thunderbird A 1H--.10H

Other SUPO Attachment

4 X

ThunderbirdDevUnit1H_lnterimReclaimPlat_201902P5144943'pdf;

ThunderbirdDevUnitIH 6H ElectricLine 20190205145023.pdf
“ _ ~ X. \A.

X, X
'a,.%

"x

'X,.

\ X .‘i , X ^ X

. X*
«r*> X'‘x ' ' • . '

Xx 'X 
■x X,

%
%

■ vx-x

X, ■, ^
'X - . . XXX - .v X 

. X

xyy
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VICINITY MAP
NOT TO SCALE

SECTION S3, TWP. 16 SOUTH, RGE. 30 EAST,
N. M. P. M., EDDY CO., NEW MEXICO

OPERATOR: Apoche Corporation__________ LOCATION: 2411’ FNL & 1010’ FEL

LEASE: Thunderbird Development Unit #1H ELEVATION: 3737’__________________

WELL NO.: 1H

Firm No.: TX 10193838 NM 4655451_______________________________________________________________ Copyright 2014 - AH Rights Reserved

gnu til SCALE: NTS
IT.?! DATE: 6-01-2016
RITI ^ SURVEYED BY: ML/CG

NO. REVISION DATE i ms iw
DRAWN BY: LPS

JOB NO.: LS1605191 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 St #4H WELL LOCATIONS
SECTION 33, T16S, R30E,

N. M. P. M., EDDY CO., NEW MEXICO

5278.68)

+FBC “1916"

FBC "1916" +

■N 51 '48 ‘28 “ W 
762.93‘ (TIE)

N 89‘49‘21" E 2641.42’
(S 89‘59’ W - CLO

S 89"48’55" W 2641.47’
+ FBC "1916"

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 Eost, 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 20'42’56" 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*

BEARINGS ARE GRID NAD 27 
NM EAST

DISTANCES ARE HORIZ. GROUND.

( )

♦

LEGEND 

RECORD DATA

FOUND MONUMENT 
AS NOTED

— PROPOSED ACCESS ROAD 

TX 10193838 NM 4655451

I, R. M. Howett, a N. M. Professional Surveyor, hereby 
certify that I 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 
the State of N. M. and are true and correct to the best 

^of my knowledge and belief.

M..
bert M. Howett NM PS 19680

NO. REVISION DATE

JOB NO.: LS1605191 RE

DWG. NO.: 1605191-1

Copyright 2014 - AH Rights Reserved

308 W. BROADWAY ST., HQ8BS, NM 88240 (575) 964-8200

SCALE: 1 = 1000’

DATE: 6-01-2016

SURVEYED BY: ML/CG

DRAWN BY: LPS

APPROVED BY: RMH

SHEET : 1 OF 1



(WEST - GLO - 5278.68)
N 89'48'04" E 2640.05' N 89‘48'JJ“ E 2641.29'

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

-N-
3*
S> J

l $
S *
^.

0+00.00
0+86.17

BEGIN ACCESS ROAD 
END ACCESS ROAD

* ^
$ S 
§ *

N 89'49‘21“ E 2641.42'
(S 89‘59' W

FBC "1916"

GLO - 5280.00)

DESCRIPTION

A strip of lend 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 23*30*41" E, 
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 
quarter of Section 33, which bears, S 40*42*23" W, 2,731.84 feet, from a brass cap, stamped "1916", 
found for the Northeast corner of Section 33.

Said strip of land contains 0.059 acres, more or less, and is allocated by forties as follows:

SW 1/4 NE 1/4 5.222 Rods 0.059 Acres

SCALE: 1" = 1000*
0 500’ 1000’

BEARINGS ARE GRID NAD 27 

NM EAST
DISTANCES ARE HORiZ. GROUND.

( )

♦

LEGEND 

RECORD DATA

FOUND MONUMENT 
AS NOTED

PROPOSED ACCESS ROAD

I, R. M. Howett, a N. M. Professional Surveyor, hereby 
certify that I 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 
the State of N. M. and are true and correct to the best 
of my knowledge and belief.

Firm No.: TX 10/9J8J8 NM 4655451

Obeli' LA,,

Robert M. Howett NM~PPS 19680

NO. REVISION DATE

JOB NO.: LS1605195RC

DWG. NO.: 1605195-1

Copyright 2014 - Alt Rights Reserved

308 W. BROADWAY ST., HOBBS, NM 88240 (57S) 964-8200

SCALE: 1’ = 1000'

DATE: 6-01-2016

SURVEYED BY: BC/HD

DRAWN BY: LPS

APPROVED BY: RMH

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, T16S, R30E,

N. M. P. M., EDDY CO., NEW MEXICO
(WEST - GLO - 5278.68)

N 89‘48'04“ E 2640.05‘ N 89‘48’JJ" E 2641.29'

N 89'49'2t " E 2641.42'
(S 89’59' W GLO 5280.00)

DESCRIPTION

A strip of lond 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 6. L. M. land:

BEGINNING at Engr. Sta. 0+00, a 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 comer 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 
SW 1/4 NE 1/4

5.208 Rods 
44.802 Rods

0.059 Acres 
0.509 Acres

BEARINGS ARE GRID NAD 27 
NU EAST

DISTANCES ARE HORS. GROUND.

GLO

LEGEND

( ) RECORD DATA

^ FOUND MONUMENT
w AS NOTED

................. PROPOSED ELECTRIC LINE

I, R. M. Howett, a N. M. Professional Surveyor, hereby 
certify that I 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 
the State of N. M. and are true and correct to the best 

^of my knowledge and belief.

KK- -AoujgjU '

TX 10195858 NU 4655*51
bert M. Howett NM PS 19680

NO. REVISION DATE

JOB NO.: LS1605195EL

DWG. NO.: 1605195-1

Copyright 2014 - All Rights Reserved

308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200

SCALE: T = 1000’

DATE: 6-01-2016

SURVEYED BY: BC/HD

DRAWN BY: LPS

APPROVED BY: RMH

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

LEGEND

(-GLO-) Record Data

A Found Comer As Noted

• Calculated Point

P.O.B. Point Of Beginning

SCALE: 1" ■ 200’

0 200'
BEARINGS ARE NAD 27 GRID 
NM EAST A DISTANCES ARE 

HOR/Z GROUND.

I, Robert M. Howett, New Mexico Professional 
Surveyor No. 19680, do hereby certify that 
this survey plat and the actual survey on the 
ground upon which it is based was performed 
under my direct supervision and this survey 
meets the minimum standards for surveying 
in the State of New Mexico and is true and 
correct to the best of my knowledge 
and belief.

Yk-
Robert M. Howett 
Date: 6/17/2016

Firm No.: TX I019J8J8 NM 4655451

NO. REVISION DATE

JOB NO.: LS1606200

DWG. NO.: 1606200BT

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. land, and being more 
particularly described by metes and bounds as follows:

BEGINNING at a point, which bears N 06’59’51" W, 1,726.09 feet, from 
a brass cap, stamped "1916", found for the Southeast 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;

Thence N 59*16*22" W, 400 feet, to a point;

Thence N 30*43*38" E, 200 feet, to a point;

Thence S 59*16*22” E, 400 feet, to the Point Of Beginning.

Said tract of land contains 80,000 square feet or 1.837 acres, more 
or less.

Copyright 2014 - AH Rights Reserved

RRC
308 W. BROADWAY ST.. HOBBS. NM 88240 (575) 964-8200

SCALE: 1=200

DATE: 6-1-2016

SURVEYED BY: BC/HD

DRAWN BY: CMJ

APPROVED BY: RMH

SHEET : 1 OF 1



APACHE CORPORATION
PROPOSED BURIED POLYLINE

7R0M 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')

FBC “1916“&-

* ss

o+oo.oo
0+97.07

FBC “1916“ ^

N 89 ‘48 '04 “ E 2640.05 ‘

7 + 69.26 
8+70.78

11+78.09
12+90.29
14+01.98
15+83.73

N 89'48’JJ’ E 2641.29'

BEGIN BURIED POLY LINE 
P .1. 88'10’55" RT.

P. I. 51 '41 ’35” LT.
P. I. 53*28‘55“ RT.

P. I. 67'33'21 “ RT.
P. I. 53'28'36" LT.
P. I. 77'41’35" LT.
END SURFACE POLY LINE

N 89'49 ’21“ E 2641.42 ’
(S 89’59' W

S 89‘48'55“ W 2641.47'
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 53*41'07" E 101.52'

L4 S 00*1 2’ 1 2” E 307.31’
L5 S 67*21 ’09” W 112.20'
L6 S 13*52*33” W 111.69'
L7 S 63'49'02” E 181.75’

BEARINGS ARE GRID NAD 27 
NM EAST

DISTANCES ARE HORIZ. GROUND.

( )

♦

LEGEND 

RECORD DATA

FOUND MONUMENT 
AS NOTED

PROPOSED SURFACE 
POLY LINE

I, R. M. Howett, a N. M. Professional Surveyor, hereby 
certify that I 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 
the State of N. M. and are true and correct to the best 

^of my knowledge and belief.

M.- 

Firm No.: TX 10193838 NM 4655451
ibert M. Howett NM PS 19680

NO: REVISION DATE

JOB NO.: LS1605191PL

DWG. NO.: 1605191-1

U

.O 1 '
19680

6/07/\s/Jyj

Copyright 2014 — AH Rights Reserved

308 W. BROADWAY ST„ HOBBS, NM 88240 (575) 964-8200

SCALE: 1" = 1000'

DATE: 6-01-2016

SURVEYED BY: ML/CG

DRAWN BY: LPS

APPROVED BY: RMH

SHEET : 1 OF 2



APACHE CORPORATION
PROPOSED BURIED POLY LINE

7R0M THE THUNDERBIRD DEVELOPMENT UNIT #1H, #2H, #3H, #4H 
TO THE 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. 11+78.09, a P. I. of 67*33‘2r right;

Thence S 67*21*09" W, 112.20 feet, to Engr. Sta. 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, a 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 
NE 1/4 SE 1/4

34.001 Rods 
61.983 Rods

0.386 Acres 
0.705 Acres

Firm No.: TX 10193838 NM 4655451

NO. REVISION DATE

JOB NO.: LS1605191PL

DWG. NO.: 1605191-2

Copyright 2014 - AI! Rights Reserved

RRC
308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200

SCALE: 1" = 1000'

DATE: 6-01-2016

SURVEYED BY: ML/CG

DRAWN BY: LPS

APPROVED BY: RMH

SHEET : 2 OF 2



Thunderbird 1H Brine Water Sources

Source:

Wesserhund

New Mexico 238

Lc-vtrsgton, NIvS S3 260

f Head north on NM-238 N

5.3 mi---------- ------------------- .--------- ------ -----------------------------------

Turn left onto US-82 W

32.3 mi----- ------ --------------------------------------—-----------------------

(♦ Turn right onto Hagerman Cutoff Rd

3.7 mi ----------------------------------------------------- ------------------.-------

I* Turn right onto Mallett Rd

0.9 mi------------------------ ------------- -——------ ------------------------

■*1 Turn left at the 1st cross street onto Goat Ropers 

Rd

0.6 mi ---------------------- ------------------------------------------------------

4| Turn left

0.2 mi------------------ ----------------------------------------------—----------

♦l Turn left

0.4 mi----------------------- ------------- ------- --------------------- ------------

Destination: Thunderbird 1H



Source:

Salty Dog

Salty Dog Road
Hobbs, NM 33240

f 1. Head north on Salty Dog Rd toward US-180 E/US-62 E

Take NM-529 to Hagerman Cutoff Rd in Loco Hills

*1 2. Turn left at the 1 st cross street onto US-180 W/US-62 W

r 3. Turn right onto NM-529

4. Turn left onto US-82 W

Continue on Hagerman Cutoff Rd to your destination

i* 5. Turn right onto Hagerman Cutoff Rd

r 6. Turn right onto Mallett Rd

7, Turn left at the 1st cross street onto Goat Ropers Rd

n 8. Turn left

♦i 9. Turn left

0.4 mi

Destination: Thunderbird 1H



Thunderbird 1H Fresh Water Sources

Source:

Mor-West Corporation

Loco Hills, New Mexico



Source



THUNDERBIRD DEV UNIT 1H, 2H, 3H; 4H

PROPOSED CONSTRUCTION MATERIAL SOURCE - STATE CALICHE PIT 

SEC 36 T15S R29E



RIG ORIENTATION & LAYOUT (PAD1)
(Plat not to scale; Rig layout may vary pending rig availability)

THUNDERBIRD DEVELOPMENT UNIT 1H, 2H, 3H, 4H
s



3742.0’

APACHE CORPORATION
THUNDERBIRD DEVELOPMENT UNIT #1H

(2411’ FNL &c 1010’ FEL)
SECTION 33, T16S, R30E 

N. M. P. M., EDDY CO., NEW MEXICO 3742.3’

V-
~Z

3743.1’ 720’

520’

3742.3’

TOPSOIL

3739.8’

THUNDERBIRD DEVELOPMENT UNIT #1H 
ELEV.: 3737’

LAT: 32.87866374* N (NAD83) 
LONG: 103.97165330’ W (NAD83) 

LAT: 32’52’43.1895° N (NAD27) 
LONG: 103’58’17.9519” W (NAD27)

THUNDERBIRD 
DEVELOPMEN7

220’ unit #4h

THUNDERBIRD 
DEVELOPMENT 
UNIT /JH

THUNDERBIRD 
DEVELOPMENT 
UNIT #2H

<k PROPOSED ROAD 
(SEE ROAD EASEMENT)

PROPOSED
PAD

180

PROPOSED ELECTRIC 
(SEE EASEMENT)

(SEE

3742.9’ 520

DIRECTIONS TO LOCATION

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 left 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 approx. 232 feet to location on the South.

PROPOSED SPL 
SPL EASEMENT)

3741.4’ 720’

SCALE: T = 100'

0 50 100

BEARINGS ARE 
NAD 83 GRID - NM EAST 

DISTANCES ARE 
GROUND.

Firm No.: TX 10193838 NM 4655451

WELL NAME 1.30.19

NO. REVISION DATE

JOB NO.: LS1605191

DWG. NO.: 1605191 PAD

Copyright 2014 — AH Rights Reserved

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 
(2411s FNL & 1010’ FEL)

SECTION 33, T16S, R30E 
N. M. P. M., EDDY CO., NEW MEXICO

BEARINGS ARE 
NAD 83 GRID - NM EAST 

DISTANCES ARE 
GROUND.

Turn left 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 approx. 232 feet to location on the South.

Firm No.: TX 10193838 NM 4655451

WELL NAME 1.30.19

NO. REVISION DATE

JOB NO.: LS1605191

DWG. NO.: 1605191REC

Copyright 2014 - AH Rights Reserved

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
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 - CLO - 5278.68’)

LINE TABLE

LINE BEARING LENGTH

LI S 89*48’59" W 61 1.45'

L2 N 77*28,02" W 435.77’
L3 S 89‘48'42" W 285.05'

BEARINGS ARE GRID NAD 27 
NM EAST

DISTANCES ARE HORIZ GROUND.

LEGEND

RECORD DATA - GL\

FOUND MONUMENT 
AS NOTED

( )

♦
— PROPOSED ELECTRIC LINE 

TX 10193838 NM 4655451

I, R. M. Howett, a N. M. Professional Surveyor, hereby 
certify that I 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 
the State of N. M. and are true and correct to the best 
of my knowledge and belief.

ik. -j4ouj€M~
R6bert M. Howett NM PS 19680

NO. REVISION DATE

JOB NO.: LS1605195EL

DWG. NO.: 1605195-1

Copyright 2014 - AH Rights Reserved

308 W. BROADWAY ST., HOBBS, NM 88240 (575) 964-8200

SCALE: 1" = 1000'

DATE: 6-01-2016

SURVEYED BY: BC/HO

DRAWN BY: LPS

APPROVED BY: RMH

SHEET 1 OF 1



APACHE CORPORATION
PROPOSED ELECTRIC LINE

FROM THE THUNDERBIRD UNIT #1H, #2H, #3H It #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 land 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 cap, 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. I. of 12*42'59” right;

Thence N 77*28*02" W, 435.77 feet, to Engr. Sta. 10+47.72, a P. I. of 12’43’16" left;

Thence S 89*48*42" W, 285.05 feet, to Engr. Sta. 13+32.27, 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 0.918 acres, more or less, and is allocated by forties as follows:

SE 1/4 NE 1/4 
SW 1/4 NE 1/4

35.291 Rods 
45.453 Rods

0.401 Acres 
0.517 Acres

Firm No.: TX 10193838 NM 4655451

NO. REVISION DATE

Copyright 2014 - AH Rights Reserved

JOB NO.; LS1605195EL

DWG. NO.: 1605195-2 308 W. BROADWAY ST.. HOBBS. NM 88240 (575) 964-8200

SCALE: 1 = 1000'

DATE: 6-01-2016

SURVEYED BY: BC/HD

DRAWN BY: LPS

APPROVED BY: RMH

SHEET : 1 OF 1



IPafmss
U.S. Department of the Interior 
BUREAU OF LAND MANAGEMENT

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

SectipnJ2 - 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:



Well Number: 1HWell Name: THUNDERBIRD DEVELOPMENT UNIT

V___________________________________________________

Lined pit Monitor description:

Lined pit Monitor attachment:

Lined pit: do you have 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

/----------------------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION
"'N

J

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 existing water to be protected?

TDS lab results:

Geologic and hydrologic evidence:

State authorization:

Unlined Produced Water Pit Estimated percolation:

Unlined pit: do you have a reclamation bond for the pit?



Well Number: 1HWell Name: THUNDERBIRD DEVELOPMENT UNIT

V________________________________________

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:

Injection PWD discharge volume (bbl/day):

Injection well mineral owner:

Injection well type:

Injection well number:

Assigned injection well API number?

Injection well new surface disturbance (acres):

Minerals protection information:

Mineral protection attachment:

Underground Injection Control (UIC) Permit?

UIC Permit attachment:

(section 5 - Surface Discharge

Would you like to utilize Surface Discharge PWD options? NO

Produced Water Disposal (PWD) Location:

PWD surface owner:

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 j

Would you like to utilize Other PWD options? NO

Produced Water Disposal (PWD) Location:

PWD surface owner:

Other PWD discharge volume (bbl/day):

/--------------------------------------------------------------------------------------------

Operator Name: APACHE CORPORATION

"\

J

PWD disturbance (acres):

Injection well name: 

Injection well API number:

PWD disturbance (acres):

PWD disturbance (acres):



------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ \

Operator Name: APACHE CORPORATION

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

V________________________________________________________________________________________________________________ /

Other PWD type description:

Other PWD type attachment:

Have other regulatory requirements been met?

Other regulatory requirements attachment:



r

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

AFMSS

APD ID: 10400038570 Submission Date: 02/05/2019 Highlighted data 
reflects the most 

' recent changes

Show Final Text

Operator Name: APACHE CORPORATION 

Well Name: THUNDERBIRD DEVELOPMENT UNIT Well Number: 1H

Well Type: OIL WELL Well Work Type: Drill

J

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:


