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BBSO0H.
Form 3160-5 UNITED STATES

(August 2007) DEPARTMENT OF THE INTERIOR  JUN 0

FORM APPROVED
OMB No. 1004-0137

Expires: July

31,2010

BUREAU OF LAND MANAGEMEI}IT 9 2 0 ! ’ 5. Lease Serial No.

NMNM-053434 SWN™MObE A

SUNDRY NOTICES AND REPORTS OM WEL3
Do not use this form for proposals to drill or to re
abandoned well. Use Form 3160-3 (APD) for such proposals.

6. If Indian, Allottee or Tribe Name

2\ Nmo%Bo262

SUBMIT IN TRIPLICATE — Other instructions on page 2.

7. If Unit of CA/Agreement, Name and/or No.

1. Type of Well NM709763B
m Oil Well D Gas Well D h 8. Well Name and No.
il We as We Other LEA UNIT #4H 302802
2. Name of Operator 9. API Well No. N
P LEGACY RESERVES OPERATING LP <270 940N 30-025-02424 o~ /

3a. Address 3b. Phone No (include area code) £ 10. Field and Pool or Exploratory Area

P.O BOX 10848 .

MIDLAND, TX 79702 432-689-5237 LEA; BONE SPRING z37:)/ 20 )
4. Iégﬁ?t:ggopé h})&’glé gg‘ %%fg‘ég%efi', ?égé',%é 4oEr Surve{ﬁc;;‘c_r\i_ptw) 11. Country or Parish, State = /

"PBHL: 1980' FNL & 660’ FEL, SEC 14, T20S, R34E

LEA COUNTY, NM

Uni¥
12. CHECK THE APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent D Acidize D Deepen D Production (Start/Resume) D Water Shut-Off

DAlter Casing [:] Fracture Treat D Reclamation I:] Well Integnty
D Subsequent Report [ Casing Repair . D New Construction D Recomplete m Other Drill Horizontal

I:I Change Plans D Plug and Abandon D Temporarily Abandon Lateral out of Existing
D Final Abandonment Notice ] convert to Injection [ plug Back ] water Disposal Wellbore

13. Describe Proposed or Completed Operation: Clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thereof. If
the proposal is to deepen directionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports must be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 must be filed once
testing has been completed. Final Abandonment Notices must be filed only after all requirements, including reclamation, have been completed and the operator has

determined that the site is ready for final inspection.)

- - - SEE ATTACHED FOR DETAILS - - -

SEE ATTACHED FOR
CONDITIONS OF APPROVAL

14. I hereby certify that the foregoing 1s true and correct. Name (Printed/Typed)

D. PATRICK DARDEN, P.E. Title SENIOR ENGINEER |

Signature l \: E ijm Date 04/27/2011

THIS SPACE FOR FEDERAL OR STATE OFFICE USE

Approved by
RESHELENM BNG Jun 13 201
__________________________________________________________________________ Mitle” - ’ Date
Conditions of approval, if any, are attached. Approval of this notice does not warrant or certify
that the applicant holds legal or equitable title to those rights in the subject lease which would | Office
entitle the applicant to conduct operations thereon.

J |
Titte 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212, make 1t a crime for any person knowingly and willfully fo make to any department or agency of the United States any false,

fictitious or fraudulent statements Or representations as to any matter within its junsdiction.

(Instructions on page 2)



Certified Return Receipt #7008 3230 0001 9262 8748

United States Department of the Interior HOBBS OCD May 11, 2011
Bureau of Land Management
Carlsbad Field Office JUN 09 201

620 E. Greene St.
Carlsbad, New Mexico 88230
Attn: Ed Fernandez RECEIVED

SUBJECT: Lea Unit #4
Additional information requested for approval of drilling horizontal lateral

out of existing wellbore.
Lea County, New Mexico

Please find attached additional information as requested by the BLM on the application to drill a
horizontal lateral in the 3" Bone Spring Sand out of the existing wellbore in the Lea Unit #4.
Attached to this letter is the following:

- Updated and revised wellbore diagram on the current condition of the Lea Unit #4 and the proposed
wellbore configuration upon completion of the project. CIBPs and cement caps were verified.

- Confirmation of TOC on the 7” casing. Determined by temperature survey performed by Worth Well
Service on 3/27/61 (no attachment).

- BOP diagram, manifold diagram, and equipment diagram.
- Confirmation of use of a Mud Gas Separator (see diagram).

- Location site diagram (160’ x 230’ currently, 220 x 230’ — needed, plan on extending location to the north
where drilling reserve pit was during original drilling of well).

- Backup information on joint strength on 4-1/2”, 13.5#, P-110 liner and 5-1/2”, 17#, N-80 liner (see
information provided by manufacturer).

- Form 3160-5 Sundry Notice: Requesting approval to extend current pad to the North for a location pad size
of 220’ x 230°. This is necessary to fit the closed loop system in the proper place on location.

If you should need any other .supporting data on this please let me know.

.\onc‘a““d
La‘“" X 0
Sincerely, S E E B“(eau O‘QS:CEWE
g CONgITT%ISHED FOR 16 1N
; \ ‘
D. Patrick Darden, P.E. S OFAP PROV 20 gie'd O\SF.G%
Senior Engineer AL Ca(\ég(\s\ﬁ‘i' .

432-689-5237

dpd Legacy Reserves
attachments eg: Wall, Suite 1400 © Midland, Texas 79701 ® PO. Box 10848 ¢ Midland, Texas 79702
OFFICE 432-689-5200 ® raX 432-684-3774



APPLICATION TO DRILL (HORIZONTAL LATERAL)
LEAUNIT#AH (#OBBS OCD
LEGACY RESERVES OPERATING, L.P.
SHL: Unit H, Section 11 JUN 09 20
T20S-R34E, Lea County New Mexico |

To satisfy requirements as stated under Section |l B of Bulletin NTL-6, Legacy Reserves Operating, L.P.
submits the following for your consideration:

1. Location: SHL:  1980° FNL & 660’ FEL, Sec 11, T20S-R34E
BHL: 1980’ FNL & 660’ FEL, Sec 14, T20S-R34E

2. Elevations: 3,655’ GL

3,677’ KB
3. Geological Name of Surface Formation: Quaternery Alluvium Deposits
4.- Drilling Tools and Associated Eqpt: Rotary Drilling Rig using fluid as a means for
removal of solid cuttings from the well.
5. Proposed Drilling Depth: 16,096’ MD 10,873’ TVvD

6. Tops of Geological Markers:

Yates 3,427’ Strawn 11,992’
Queen 4,618’ Bend 12,347
Bone Spring 8,194’ Mississippian 13,575’
Basal Leonard 10,694’ Woodford 14,185’
Wolfcamp 10,991’ Devonian 14,355’

Note: This well was drilled to a TD of 14,492’ in April of 1961. H/Z lateral in Bone Spring
Formation is to be drilled out of existing wellbore.

7. Possible mineral bearing formation;
Bone Spring Qil.

8. Proposed Mud System:
10,670’ MD (KOP) to 16,096’ MD (TD): 9 ppg mud weight, 28-29 visc, NC fluid loss, brine mud.
Sufficient mud materials will be kept on focation at all times in readiness to control lost




APPLICATION TO DRILL (HORIZONTAL LATERAL)

LEA UNIT #4H HoBss ocp
LEGACY RESERVES OPERATING, LP. - JUN g g 2011
SHL: Unit H, Section 11
T20S-R34E, Lea County New Mexico @ECE'VED

circulation or unexpected kicks. To prepare to run any test, logs and casing, the viscosity and
water loss may be adjusted to meet those needs.

9. Proposed Drilling Plan:

After squeezing off all existing perforations in the Bone Spring zone set a CIBP and whipstock @ ~10,671’' MD. Cut
window in 7”, 29# csg and drill 5-7/8” or 6” curve section to ~11,075’ MD. Continue drilling 5-7/8” or 6” horizontal
lateral to TD @ ~16,096’ MD. Set tapered liner string comprised of 10,500’ new 5-1/2”, 17#, Ultra-F} pipe and new 4-
1/2”, 13.54, Ultra-FJ pipe from 10,500’ MD to 16,096’ MD (10,873’ TVD), attempting to cement to surface with DVT
set @ ~9,400 in 5-1/2” pipe section. Will perforate and treat well in stages with acid and sand frac as needed. Legacy
Reserves Operating, L.P. is requesting a variance on the clearance of the 5-1/2” liner it will be setting from the
standard 0.422 inches per side to 0.342 inches per side, as the 7” c¢sg already set in the well prohibits this clearance
being obtained. It is necessary to run the 5-1/2" pipe in order to install the proper sized pumping equipment upon
completion of the well.

10. Casing and Cementing Information: % A/
, See ()

String Hole size Depth Casing OD Collar _Weight Grade
Prod-Liner 7”,26# & 294 csg 0’ to 9,400° MD New 5-1/2” Ultra-FJ 17# N-80
Prod-Liner DVT 7”,26# & 294 csg 9,400’ MD New 5-1/2” NA NA NA
Prod-Liner 7”,26%# & 29# csg 9,400 to 10,500 MD New 5-1/2" Ultra-F) 17# N-80
Prod-Liner XO 7”,26# & 294 csg  10,500° MD New Ultra-F] NA NA
Prod-Liner 7”,264# & 29# csg 10,500’ to 10,670° MD New 4-1/2” Ultra-F]  13.5# P-110
Prod-Liner 5-7/8” or 6” OH 10,670’ to 16,096’ MD New 4-1/2" Ultra-F)  13.5# P-110

11. Cementing:
Prod-Liner 1% Stage: 540 sxs (50:50) poz (fly ash) — Class H cmt + 0.1% CD-32 + 0.3%
. R-3 + 2% Bentonite + 0.5% FL-52A + 56.5% FW (14.20 ppg, 1.26

/@ Y (L(bv cf/sx, 5.69 gps wr).

2" Stage Lead: 205 sxs (50:50) poz (fly ash) — Class H cmt + 10% Bentonite +
130.4% FW (11.80 ppg, 2.29 cf/sx, 13.14 gps wtr).

2" Stage Tail: 100sxs — Class H cmt + 0.1% R-3 + 46.4% FW (15.60 ppg, 1.18
cf/sx, 5.23 gps wtr).

.5-1/2", N-80, Ultra-FJ: 4-1/2”, P-110 Ultra-FJ :
Collapse Factor:  1.125 Collapse Factor: 1,125
Burst Factor: 1.125 Burst Factor: 1.125

Tension Factor: 1.50 Tension Factor: 1.50



12.

13.

14.

15.

APPLICATION TO DRILL (HORIZONTAL LATERAL)
LEA UNIT #4H
LEGACY RESERVES OPERATING, L.P.
SHL: Unit H, Section 11
T20S-R34E, Lea County New Mexico

Pressure Control Eqpt/BOP: ‘% S@@ é& A/

A 3000 psi working pressure BOP tested to 3000 psi consisting of one set of blind rams and one set of pipe rams and a
5000 psi annular type preventer. A choke manifold and 60 gallon accumulator with floor and remote operating
stations and auxiliary power system. Rotating head as needed. a kelly cock will be installed and maintained in
operable condition and a drill string safety valve in the open position will be available on the rig floor.

BOP unit will be hydraulically operated. BOP will be operated at least once a day while drilling and the blind rams will
be operated when pipe is out of the hole during trips. No abnormal pressure or temperature is expected while
drilling of this well. From the cutting of the window out of the existing casing to the running of the production liner
the well will be equipped with a 3000 psi BOP system tested to 3000 psi.

Testing, Logging, and Coring Program:

A.  Mud logging program: 2 man unit from EOC to TD.
B. No Electric logging is planned.

C. No DST’s or cores are planned.

Potential Hazards:

No abnormal pressures or temperatures are expected in the drilling of this lateral. In accordance with Onshore Order
6, Legacy Reserves Operating, LP does not anticipate that there will be enough H2S from the cutting of the window in
the existing casing to the end of the lateral to meet the BLM’s minimum requirements for the submission of an H2S
Drilling Operation Plan” or “Public Protection Plan” for the drilling and completion of this lateral. Since there will be
an H2s Safety package on location, attached is an “H2S Drilling Operations Plan”. Adequate flare lines will be installed
off the mud/gas separator where gas may be flared safely. All personnel will be familiar with all aspects of safe
operations of equipment being used.

Estimated BHP: 2500 psi Estimated BHT: 130°F

Road and Location:

As this project originates in an existing wellbore, the well already has roads and a location. If needed some top
dressing may occur on existing roads and the location. This will occur upon BLM approval of the APD. Anticipated
spud date is middle to late June 2011. The drill of the horizontal lateral is expected to take 14 days and an additional
7 for the completion. '

16. Additional Requirements of Project:

Completion: The targeted Bone Spring pay zone will be perforated and stimulated by means of acid and
hydraulic fracturing in multiple stages. As the well will be treated in stages, which requires a
sizable amount of fresh water, it will be necessary to construct a lined pit to hold fresh water that
can be supplied rapidly to the well during stimulation. As additional projects similar in scope are
planned for the Lea Unit, it is likely that this pit will be placed in a centrally located spot within the
Lea Unit.



LEA UNIT #4

LOCATION: 1980’ FNL & 660’ FEL, Sec 11, T20S, R34E
Current Wellbore Condition

FIELD: Lea (Bone Spring) GL: 3655’ LATEST UPDATE: 05/06/2011
COUNTY: Lea KB: 3677 BY: DP Darden
SPUD DATE: 12/06/60 API No: 30-025-02424

STATE: New Mexico

13 3/8”, 54.5# csg set @ 856’, cmt w/750 sx circulated.

9 5/8”, 36# csg set @ 5008°, cmt w/3900 sx in 2 stages (cmt circ both stgs)

d A

™ =] TOC @ 5375’ FS (TS — Worth Well Serv 3/27/61)

325 jts - 2-7/8” N-80, 6.5# tbg landed @ 10,235.
Bone Springs 9500°-18’ 4 JSPF 36 holes
Bone Springs 9602’-18’, 9622°-30’ 4 JSPF 48 holes
<= - Bone Springs 10,168'-178’ 4 JSP 40 holes

PBTD: 10,265 'f: ................... E

CIBP@ 10,300

wi35' cmt on top -

L B ov tool @ 10602’
ciBP@ 12800 | g .
W/35' cmt on top " N 4
CIBP@ 13816' ............... Morrow 12852'-63’, 12952'-65’, 12969°-72’ 28 holes (sqz 32 sx cmt)

W/35' cmton top |}’ ,\
7”7 29# csg @ 14,040’ cmt w/2250sx in 2 stages. DV Tool @ 10,602’ 1st stage circ to DV Tool.
TOC @ 5375’ TS.

TOL @ 13,934

K
N =

&3 Devonian 14420°-424’, 14450°-482' 6 JSPF 219 holes

Liner: 4.5” 14.98# Hydril to 14,490’ cmt w/150 sx, TOL @ 13,934’ TOC @ 13,994,

TD: 14,492




LEA UNIT #4H
LOCATION: See Below for SHL & PBHL.

Proposed Wellbore Configuration

FIELD: Lea (Bone Spring) GL: 3655 LATEST UPDATE: 05/06/2011
COUNTY: Lea KB: 3677 BY: DP Darden
STATE: New Mexico SPUD DATE: 12/06/60 APl No: 30-025-02424

Location:
SHL: 1980’ FNL & 660’ FEL, Sec 11, T20S, R34E
PBHL: 1980’ FNL & 660’ FEL, Sec 14, T20S, R34E

13 3/8”, 54.5# csg set @ 856’, cmt w/750 sx circulated.

:A‘ 9 5/8”, 36# csg set @ 5008’, cmt w/3900 sx in 2 stages (cmt circ both stgs)

Perf & attempt to circ cmt back to surf on 7” csg just above original TOC @ 5375

5l 3 ‘ / §-1/2” FJ DV tool @ 9,400"

Bone Springs 9500’-18’ — Sqz'd
Bone Springs 9602’-18’, 9622’-30° - Sqz’d
Bone Springs 10,168'-178’ — Sqz'd

5-1/2" FJ friSurf - 10,500° MD | -
4-1/2" top @ 10,500’ MD

6” or 5-7/8” drilled hole Lateral
KOP @ 10,670° MD

EOC @ 11,075’ MD Perf 4-1/2” csg fr/11,100’ - 16,050° MD 4-1/2", 13.54 P-110
Whpsk @ 10,671" MD

] 10,926’ TVD Dﬂ [H] DD !:H:! {]ﬂ r110,500°-16,096' MD
ciBP @ 10672 MD | ] Dﬂ:

cer@ 12800 |\ EEE =) [Iﬂ [Iﬂ [H] JI:H] [I[IL
W/35' cmt on top ) - A ’

) . TD@ 16,096’ MD
Morrow 12852'-63’, 12952’-65’, 12969°-72' 28 holes (sqz 32 sx cmt) (16,873' TVD)

7" DV tool @ 10602"

CIBP@ 13816’
W/35’ cmt on top

B P ; 7" 29% csg @ 14,040’ cmt w/2250sx in 2 stages. DV Tool @ 10,602’, 1st stage circ to DV Tool.
TOL @ 13,934 é_ TOC @ 5375° TS.
i

Devonian 14420°-424’, 14450'-482’ 6 JSPF 219 holes

Liner: 4.5” 14.98# Hydril to 14,490’ cmt w/150 sx, TOL @ 13,934’ TOC @ 13,994’

TD: 14,492
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Legacy Reserves Operating LP

Lea County, NM (NAD27 NME)

Lea Unit #4
Lea Unit #4
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Audit Notes:

Version: Phase: PLAN Tie On Depth: 000

RN SR

Fro i (TVD

0.00 0.00 0.00 000 000 000
10,670 00 000 000 10,670 00 000 0.00
11,074.86 90 61 180.00 10,926.00 -268.73 0.00
16,096 41 90 61 180 00 10,872.80 -5,280 00 0.00

2011/03/17 2 20 21PM Page 2 COMPASS 5000.1 Build 40
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0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 000

10,670.00 0.00 000  10,670.00 000 000 0.00 0.00 0.00 000
- KOP Start Build 22.38°/100' ' T Tt e T TR
10,700 00 6.71 180.00 10,699 93 -1.76 0.00 176 2238 22.38 0.00
10,800.00 29.09 180.00 10,794 49 -32.30 000 3230 22.38 22.38 0.00
10,900.00 51.47 18000 10,870 29 -96.55 000 96.55 2238 2238 000
11,000.00 7385 18000  10,915.92 -184 82 000 184.82 2238 2238 000
11,074 86 90.61 18000  10,926.00 -258 73 000 258 73 2238 22.38 0.00
. 'Land EOC hold 90.61° - : ' o I e e e e '

11,100.00 90 61 18000  10,92573 -283 87 0.00 283 87 000 0.00 000
11,200.00 90.61 18000 10,924 67 -383.86 0.00 383.86 0.00 000 000
11,300.00 90.61 18000 10,923 62 -483.86 0.00 483.86 000 000 0.00
11,400.00 90.61 18000 10,922 56 -583.85 0.00 583 85 000 0.00 000
11,500 00 90 61 18000 10,921 50 -683 84 0.00 663.84 0.00 0.00 000
11,600 00 90 61 18000  10,920.44 -783.84 000 783.84 0.00 000 000
11,700.00 90 61 18000  10,919.38 -883 83 000 883.83 000 0.00 000
11,800.00 90 61 18000  10,918.32 -983 83 000 983.83 0.00 000 000
11,900 00 90 61 18000  10,91726  -1,083 82 000  1,083.82 000 000 000
12,000.00 90.61 18000  10,91620  -1,183 82 000  1,183.82 0.00 0.00 000
12,100.00 90 61 180.00  10,915.14  -1,283.81 000  1,283.81 000 000 000
12,200.00 90 61 18000 1091408  -1,383.80 0.00  1,383.80 000 000 0.00
12,300.00 90.61 18000  10,913.02  -1483.80 000 1,483 80 0.00 0.00 000
12,400.00 90 61 18000  10,91196  -1,583.79 0.00  1,58379 0.00 0.00 0.00
12,500.00 90 61 18000  10,910.90  -1,683.79 0.00  1,68379 0.00 000 000
12,600 00 90 61 18000  10,909.84  -1,783.78 000  1,78378 000 000 000
12,700 00 90 61 18000  10,908.78  -1,883.78 0.00  1,883.78 000 000 000
12,800.00 90.61 18000  10,90772  -1,983.77 0.00  1,983.77 000 000 000
12,900 00 90.61 180 00 10,906 66 -2,083.77 0.00 2,08377 000 000 0.00
13,000 00 90 61 180 00 10,905 61 -2,183.76 000 2,183 76 000 000 000
13,100 00 90.61 18000 10,904 55  -2,283.75 0.00  2,283.75 0.00 0.00 000
13,200.00 90.61 18000  10,903.49  -2,383.75 0.00  2,383.75 000 0.00 0.00
13,300.00 90 61 18000  10,902.43  -2,483 74 0.00  2,483.74 0.00 0.00 0.00
13,400 00 90 61 18000 1090137  -2,583 74 0.00  2,583.74 000 000 0.00
13,500.00 90 61 18000  10,900.31  -2,683 73 000  2,683.73 0.00 0.00 0.00
13,600 00 90 61 18000  10,89925  -2,783.73 000 278373 000 000 000
13,700 00 90 61 180.00 1089819  -2,883 72 000  2,88372 000 000 000
13,800.00 90.61 18000 10,897 13  -2,983 72 0.00 298372 000 000 000
13,900 00 90 64 18000  10,89607  -3,083 71 0.00 308371 000 000 0.00
14,000 00 90 61 18000  10,89501 . -3,183 70 000  3,18370 000 000 000
14,100 00 8061 180.00 10,893 85 -3,28370 000 3,28370 0.00 000 000
14,200.00 90 61 18000  10,892.89  -3,383 69 000 3,383 69 000 0.00 000
14,300 00 90 61 18000  10,89183  -3,483 69 000  3,483.69 0.00 0.00 000
14,400.00 90.61 18000  10,890.77  -3,583.68 000  3,583.68 000 0.00 000
14,500,00 90.61 18000  10,88971  -3,683 68 000  3,683.68 0.00 000 0.00
14,600.00 90.61 180.00  10,888.66  -3,783.67 000  3,78367 0.00 000 000
14,700 00 50 61 18000  10,887.60  -3,883 66 000  3,883.66 000 000 000
14,800 00 90 61 18000 10,886 54  -3,983 66 000 398366 000 0.00 000
14,800.00 90 61 18000  10,88548  -4,083 65 0.00  4,08365 000 0.00 000
15,000.00 90.61 180.00  10,884.42  -4,183.65 0.00  4,183.65 0.00 000 000
15,100 00 90.61 180.00 1088336  -4,283 64 0.00  4,28364 000 000 000
15,200 00 90 61 18000  10,88230  -4,383 64 000  4,38364 0.00 000 000
15,300.00 90 61 18000  10,881.24  -4,483.63 0.00  4,483.63 0.00 0.00 0.00
15,400 00 90 61 18000 10,880 18  -4,583 63 000 4,583 63 000 000 000
15,500 00 90.61 18000 1087912  -4,683 62 0.00 468362 000 000 000

2011/03/17 220 21PM Page 3 COMPASS 5000 1 Build 40



Planning Report

Scientific Drilling
' k‘@ Scientific Drilling

“Lea County NM (NADZ7 NME)
Lea Uhit #4
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YPlan#t s L. -0

EP AT R WAk S R X WA

R Tk e 3 AR

,n.‘\

4,783 61 - 000 000 0.00

15,600 00 10,878.06 -4,783.61

15,700 00 10,877.00 -4,883.61 4,883 61 0.00 000 000

15,800 00 10,875 94 -4,983.60 4,983.60 000 000 000

15,900.00 10,874.88 -5,083 60 0.00 §,083.60 0.00 000 000

16,000 00 10,873.82 -5,183.59 0.00 5,183.59 0.00 000 0.00

16,096 41 10 872 80 -5,280.00 000 5,280.00 0.00 000 000
SO PBHL:Lea#4 O S P S T s S (

B G 5 i TR mE e e

Stacsla 7'y

E stu;g 5
PBHL-Lea #4 0.00 36000 10,870.00 -5,280.00 0.00 -5,280 00 000 30° 58'32 269 N 105° 55' 43.268 W
- plan misses target center by 2 80usft at 16096.41usft MD (10872.80 TVD, -5280 00 N, 0 00 E)
- Point

10.67000 10,670 00 N 00 KOP Start Buld 22.38°/100°
11,074 86 10,926 00 Land EQC hold 80.61°
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Scientific Drilling for Legacy Reserves Operating LP
Site: Lea County, NM (NAD27 NME)
Well: Lea Unit #4
Wellbore: OH
Design: Plan #1

LE

C R

GACY

SECTION DETAILLS

Scientific Drilling ;

Direchonal Drilling Operahons

- [ ol - floaUnitaail 1 T |- - R IR s
Sec MD  Inc Az TVD  4NLS  +E/W Dleg TFace VSect Target 250 I I i - ! = I : ——Lea Unit #4y — ; = P FSRPR Bee
1 0.00 000  0.00 0.00 0.00 0.00 000 000 000 o e - IR ‘ég_ B AR DA D Uil ISR RRNEY B !
2 10670.00 0.00  0.00 10670 00 0.00 0.00 000 000 000 ol - i L et Forsh— ! R S o R L IRARY IRt
3 11074.86 90.61 18000 10926.00 -258 73 0.00 2238 180.00 25873 ! ' ' | R K G . i
4 16096.41 90.61 18000 1087280 -5280.00 000 000 000 5280.00 .- LEGEND S < S ™ Azimuths to Grid North |
2504—— S i R : 11000 .0 {1 , True North: 0 82°
X T - B . g R T Magnetic North, 0.82° |
L ——o—Pian #1 e Ty L - M [T EERES FEREN K :
-500+—— B : L 2sp . Magnetic Field ',
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Name TVD +N/-S +E/-W Northing Easting Latitude Longitude Shape. . ’ P % Y IR (e . - . B BN AET A bt B - Model; USER DEFINED
PBHL-Lea #4 10870.00 -5280.00 0.00 -5280.00 0.00 30°58" 32.269 N105°55' 43,268 W Point 1000 : : : 1175 Ll
1","” IR B N I e N ) .
WELL DETAILS, Lea Unit #4 : 10 : I
1200 : :
Ground Level: 3655.00 - e . R -~ ’ e .
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20003 i . I : o1 ‘ s :
E Lt - S
PROJECT DETAILS. Lea County, NM (NAD27 NME) Plan: Plan #1 (Lea Unit #4/OH) E R — T
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Datum: NAD 1927 (NADCON CONUS) = ; . - e
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9000 i 9006 - _ ) — o
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Typical Rig

Schematic
3-6 Trailers
200’ x 200’ Pad
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(Key

Energy Services

Key Energy Services, Ine.
Horizontal Re-Entry Packages

Date 4/5/2011
Company Legacy Attention Pat Darden
Office No. Fax No.

Information/Comments

Rig 115

o N e

[ S S Gy

~ General Equipment List ~

500/700 Series work-over unit

Steel foundation mats

Substructure (14' x 8' floor)(Ht 9' - 16")
Top Doghouse /w auto-driller & recorder
Oil Country CH 58-5 hydraulic tongs

Cavins "C-H D" slips (2 3/8' - 3 1/2") bodies
H2S monitor-sesnors at floor & pits
Hydromatic tank w/ centrifugal pump

Tool pusher quarters

7 1/16 3000 psi BOP W/ Closing Unit

*Key does not furnish drill pipe or work string tubing*

Gregg Munger
Horizontal Yard Manager
Office: 432-580-3062
Fax: 432-580-3066
Cell:  432-638-3895

Deshler Jarnigan
Horizontal Rig Supervisor
Office: 432-580-3062

Fax: 432-580-3066
Cell:  432-208-7208

3.5 Power swivel

Gardner Denver PZ-7 Pump (triplex)
Equivalent to Gardner Denver(triplex)
Pump manifold, hoses, lines

Mud-hopper w/ centrifugal

180 / 200 BBL Steel pits

Flow line & bell nipple (above BOP)

42" catwalk & 2 sets of pipe racks, V-door

o e N = e e

MQ Power Generator

—

Shale shaker (linear motion)

*Rigs are not equipped with sand-line*

Bobby Vaughn
Horizontal Rig Supervisor
Office: 432-580-3062
Fax: 432-580-3066
Cell:  432-638-2046

Mark Waiters
Horizontal Rig Supervisor
Office: 432-580-3062
Fax: 432-580-3066
Cell:  432-557-2520
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Compbany
Information

Manual
BOP .

‘Aﬁnular"'

Spherical -
BOP.

Closing Unit
- Fluid . .
Containment
. Systems
Tubing Data

| _Wellhfgaa
' Data

Type 81 Ram Type BOP

HYDRAULIC & MANUAL DIMENSIONS & SPECIFICATION DATA

DIMENSIONS
7-1/16|7-1/16 9X
DESCRIPTION|STYLE <3M | x 5SM 9 x 3M SM
. 13- 13- 13-
Single { 13" " " "
Overall Height 8 1/ 1/ 1/4
Studded Double 20- 20- 22- 22-
(Less Studs) 12" 12" | 12" | 12"
Triple | 30" | 31" | 31" | 31"
Sinel 21- 26- 23- 23-
MECH 38 | 100 | 34 | 34
Overall Height 30- 36- " "
Flanged Double 38" | 3/4" 33 33
Triole 38- 45- | 41- 41-
P g | 14 | 12 | 12e
Overall Length 63" | 65" | 70" | 70"
Overall Width 22" | 25" | 25" | 25"
7_ 7— " "
Through Bore vie" | 716" | 9
'Working Pressure (Ibs) | 3,000 | 5,000 | 3,000 | 5,000
Test Pressure (Ibs) 6,000 {10,000{ 6,000 {10,000
BOP CAPACITIES
7-1/16 x| 7-1/16 x
DESCRIPTION M sM 9x3M | 9X5M
Maximum Operating
Pressure/PSI 1,500 1,500 1,500 1,500
(to open & close)




Recommended Operating :
IPressure/PSI 1,500 1,500 1,500 1,500
(to open & close)

Ratio to Close 4.1:1 4.5:1 4.5:1 4.5:1
'Volume of Fluid to Open :
\U.S Gallons) P 55 .60 .62 .62
Volume of Fluid to Close

U.S. Gallons) .68 73 .75 5
Piston Stroke/Inches 4-1/8" 4-1/4" 5-1/8" 5-1/8"
(to open & close)

WEIGHTS
DESCRIPTION 7'13%[6 x 7'15%[6 *lox3M |9X5M
Single Studded | 1,250 | 1,600 | 1,550 | 1,650
Flanged | 1,520 | 1,800 | 1,810 | 1,910
Studded | 2,100 | 2,800 | 2,750 | 2.850
Double
Flanged | 2,370 | 3,000 | 3,010 | 3,110
iple Studded | 2,750 | 3,600 | 3,550 | 3.660
Flanged | 3,145 | 3,800 | 3,810 | 3,910
R L e e L ™ L LTI AR T T T T R T R T R

2004 © COPYRIGHT-TOWNSEND INTERNATIONAL BOP'S, INC.-ALL RIGHTS RESERVED




BOP and Choke Manifold Diagrams

Lea Unit #4H

Rotating Head
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'8 Mud Cross
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Double BOP

Adjustable Choke
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41/2" 13.50# o P-110
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Efficiency - Tension: 66.0% i
Efficiency - Compression: 68.0%

Optimum Torque: 5,500 ik
Yield Torque: 8,800 ft-ity

Max. Uniaxial Bend: 73 deg/ 1OnR

Minimum Internal Yield Pressure: 100% e
Collapse Pressure: 100% gt

e gt which

Mo aneaneat Dending g e calegia |

the connection wouhl yield in simoie Z-Fmensional hending,

# Sheeal i for g

ARV

dndepnae
B aocur e,

ceiabion contaatod

Tel: 281-249-1023
Toll free: 888-258-2000
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41/2 oy

13.50# o

P-110

PE Weight:

Wall Thickness:
Nominal OD:
Nominal ID:

Drift Diameter-

Avg. Pipe Body Area.

Min. Yield:
Min. Tensile:

Yield Load:

Tensile Load::

Min. Internal Yield Pressure:
Collapse Pressure:

Connection OD:
Pin ID (bored):
Critical Section Area:

Yield Load in Tension:
Fracture Load:

Yield Load in Compression:
Make-Up Loss:

Max. Uniaxial Bend Rating:

Min. Internal Yield Pressure:
Collapse Pressure:

Minimum Make-Up Torque:
Optimum Make-Up Torque:
Maximum Make-Up Torque:

Yield Torque:

Efficiency-Tension:
Efficiency-Compression:

Chay
NN TR
e - ; O T R

arbvar oy reen

4.500
13.50
P-110

13.04
0.290
4.500
3.92
3.795
3.856

110,000 B
125,000 i3

424,200 e,
482,000 e
12,410 1
10,630 3l

4.523
3.913
2.545

279,900 e
309,500 i
288,200 oy
4.179
73

12,410 U
10,690

4,950
5,500
6,050
8,800 R

66.0%
68.0% O

Tel: 281-949-1023

Toll free: 888-258-2000 - I PSCL -



41/12" o 13.50%# o

P-110

Rk roane (P gt
Minimum Optimum Maximum
4,950 5,500 6,050
3
Torque o e e e .
3

No Interference wmrommmm——gs Turns

R EE]

For Help Please Call Qur ULTRA Field Service Manager:

Mobile (432) 557-1916 Office (432) 367-3201

Tel: 281-949-1023
TR e e Toll free: 888-258-2000

Yield
8,800

Maximum Makeup Torque
+10% of Optimum Makeup

Optimum Makeup Torque

Minimum Makeup Torque
-10% of Optimum Makeup

Maximum Shoulder Torque
80% of Optimum Makeup

1. Thread Interference
2. Seal Interference
3. Shoulder Torgue

Optimum Shoulder Torque

Minimum Shoulder Torque
10% of Optimum Makeup

Fax (432) 332-5019

iPSCQ
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* Positive Torque
. Stop
i+ Reliability and
' connection
. performance
FullContact™ !
Threads i
» Compression Efficiency 1
« High tension and L
bending capacity =
> Deep, easy stabbing g
and quick, easy make-up : i External Metal
with no cross threading ¢ | Seal
f > Pressure Integrity

risk . —

Sphere-and-Cone
Internal Metal Seal
= External factors (axial

Ii

loads, temperature, dope,

make-up torque) do not
affect seal performance

Run-in/Run-out
Threads

t

|« Maximum critical

' section area

= Increases overall
connection strength

> Connection can be tripped
multiple times !

o

Tel: 281-949-1023
i : -258- : o~ o . }
Toll free: 888-258-2000 i PSCO :
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Efficiency - Tension: 65.0% L
Efficiency - Compression: 66.9% B

Optimum Torque: 6,500 N
Yield Torque: 10,400 fape

Max. Uniaxial Bend: 43 Py, 1

Minimum Internal Yield Pressure: 100%
Collapse Pressure: 100% RES
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Size:
Nom Wit-ft:
Grade

PE Weight:

Wall Thickness:
Nominal OD:
Nominal ID:

Drift Diameter:

Avg. Pipe Body Area:

Min. Yield:
Min. Tensile:

o iy Baor

Yield Load:

Tensile Load::

Min. Internal Yield Pressure:
Collapse Pressure:

Connection OD:
Pin ID (bored):
Critical Section Area:

Yield Load in Tension:
Fracture Load:

Yield Load in Compression:
Make-Up Loss:

Max. Uniaxial Bend Rating:

Min. Internal Yield Pressure:
Collapse Pressure:

Minimum Make-Up Torque:
Optimum Make-Up Torque:
Maximum Make-Up Torque:

Yield Torque:

Efficiency-Tension:
Efficiency-Compression:

doniopty o

AR TR G RN

wp
T

5.500
17.00
N-30

16.87 i
0.304 Ao
5.500 mefiet
4.892 i 3
4.767
4.989

80,000 Lisa
100,000 L

399,100 (I
498,900 e
7,740 b
6,290 B

5.528 :
4.889 Hiches
3.244 RIS

259,200 IS

307,400 AR

266,900 Ire,
4.102 b as
43 :
7,740 g
6,290 o
5,850
6,500
7,150
10,400

65.0%
66.9% v,

Tel: 281-049-1023 LS
Toll free: 888-258-2000 IPSCO ‘




Torque

No Interference i

|

Minimum
5,850

51/2" o

Wiake-th Toraue (Fi-1

Optimum
6,500

33 T A

iy

= AT

Yield
10,400

Maximum
7,150

Maximum Makeup Torque
+10% of Optimum Makeup

Optimum Makeup Torque

Minimum Makeup Torque
-10% of Optimum Makeup

Maximum Shoulder Torque
80% of Optimum Makeup

1. Thread Interference
3 2. Seal Interference
3. Shoulder Torque

e Optimum Shoulder Torque

Minimum Shoulder Torque
10% of Optimum Makeup

Mobile (432) 557-1916
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T e e
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AIVINSTLS

ek

st o

ShAU D dug e OG0 R S

DT

Office (432) 367-3201

Srtnnben
s aenbeannn
Lprefrgsional

bility, Anvene culiming

SO e b DT W Hish

Turns

For Help Please Call Our ULTRA Field Service Manager:

Fax (432) 332-5019

Tel: 281-949-1023
Toll free: 888-258-2000 | pg O
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Positive Torque
Stop
» Reliability and
connection
performance
FuliContact™ ;
Threads {
> Compression Efficiency '
= High tension and L
bending capacity
» Deep, easy stabbing :
and quick, easy make-up i External Metal
with no cross threading E Seal
risk ' = Pressure Integrity
Sphere-and-Cone
Internal Metal Seal |
» External factors (axial
loads, temperature, dope, Run-in/Run-out
make-up torque) do not Threads

affect seal performance
= Connection can be tripped
muitiple times

e Maximum critical
section area

* Increases overall
connection strength
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Tel: 281-949-1023
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