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(March2012) I.0CAT10M 

UNITED. STATES; 
DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 

APPLICATION FOR PERMIT TO DRILL OR REENTER 

LI T £S[7VT^ 

DCS) 

FORM APPROVED' 
;'6MB'Kd-1004-0)37 

Expires Octobcr31,20I4 

5. Lease Scrial.Nd-
NM-18613-A(BHL) 

.& If Indian, Allbtcc or Tribe Name 

la. Type of work: [^DRILL •REENTER 

lb. Type of Wcil:i [7]Oil Well QGas Well O 0 t , l c r • Single Zone. • Multiple Zone 

T If Unit or CA' Ag^.m^\Ni>«.s«l No. 

1'Lease..Name and Well No. • / / / 
PARDUE' 19 FEDERAL COM2H ^ %yjfS 

2 Name of Operator LEGEND NATURAL GAS III, LP 9. A 

Add^ss; 777 MAIN ST., STE: 900 
FORT WORTH, TX 76102 

3b. Phone No. (include - area code) 
817-872-7822 

10.'. Field and Pool,l or Exploratory 

Willow Lake;, Bone Spring (64450) 

4, Location of Well (Report location; det^'-t^:&'Mtonkmci villi' arty'State requirements.*). 

At surface 190 FSL AND 1140 FEL 

At proposed prod, zone BH-330 FNL AND 2283 FEL 

)11: Sec.-, T:R. M. or Blk. and Survey or Area 

SECTION 19, T-24S, R-28E 

14. Distance in miles and direction from nearest town or post office* 
APPROX. 4 MILES WEST/SOUTHWEST OF MAGALA, NM 

12. County or Parish, 
EDDY 

13. State 
NM " 

15. Distance from proposed* -jgoFSL 
location to nearest - •-
property or lease line, ft. . 
(Also to neafest'drig. unit line, if any) 

16 No; of acres in lease 
760:24 

17; ^Spacihg.Umtddj^^jp'ttijs well' 

160 ACRES 

IS: Distance from proposed location* SURFACE- *?0' 
to nearest well, drilling, completed, c , . n o, , 0 c K r c „ «LI 

. applied for. on this lease, f l : ' " ?HS"* H 0 > N & £ -

19., Proposed Depth 

12513'MD; 7852,TVD 

20. BLM/BIA Bond No. on file 

NMB000525 

21. Elevations (Show whither DF; KDB,; RT, GU etc.) 
3072'GR 

22. Approximatedatework willstart* 
02/01/2014 

23., Estimated duration 
2 MONTHS 

24. Attachments 
The following, completed in accordance with the requiremchtŝ  Onshore Oil and Gas Order.No.l, must be .attached to thisTorni: 

1. Well plat certified by a registered'.'surveyor; 
2 ADrillingPlari. 
3. A Surface Use Plan (if the location, is on National: Forest System Lands; the 

SUPO' must be filed with ihe appropriate Forest Service Office). 

-/S- • • •• _. 

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

5. Operator 'certification' 
6. Such other sitcspccilic information and/or plans as riia'v be required by the 

BLM: 

25. Signature! Name;' (Printed/Typed): 
JENNIFER MOSLEY ELROD 

Date 
.12/04/2013 

Title: 
^REGULATORY ANALYST 

/S/ STEPHEN J . C A F l * v Approved by (Signature) Name (Priiiled/Typed) 

Title Office 
CARLSBAD FIELD OFFICE 

Application approval does not Avarrantor ccrtify that the.applicant holds legal or equitable, title to those rights, in the suW 
conduct operations thereon. - A P P R O V A L r u n 
Conditions pf approval, if anŷ areatlached. 

Title 18 U.S.C: Section 1001 and title 43 US!C.; Section 1212, makeit acrime for any. rxvson to of'lbc United 
States any false, fictitious or fraudulent' statements"or represeri_ibns as to any matter within its juri 

(Continued on page 2) Carlsbad contfi*^^^.) 

pRECEIVED 
Approval Subject to General Requirements 

& Special Stipulations Attached 
SEE ATTACHED FOR ' 
CONDITIONS OF APPROV 



DISTRICT I • 
1625 N. French Dr.. lloiibs.NM SRC4I) 

biSTRicf ii ' .' T 
Sll Si FinaSi. Ancsia.NM SS310. 
IJ«xw.',<J7J> 74S.-12SJ;Km:'(S7S)74&972q 
pisTRICTIII ".' . " 
IOOO Kio Ik—os Road.'Aaix. NM K7Jldi 

bisrciCTiv 
1220 S; s<; Francis Dr.-.-Sanu Fc. NM S7505 
Pliwic. (Stf )47£34£0 Fax: (50S)47f»3'l_; 

State of New Mexico 
Energy, Minerals & Natural Resources Department 

""" OIL CONSERVATION DiyiSlON 
1220 Sou_ St. Francis Dr. 

Santa Fe, New Mexico 87505 

WELL LOCATION AND ACREAGE DEDICATION PLAT 

FormC-J.02 
Revised August 1 .-2011 

Submit onecopy<[p appropriate 
" tXstrict Office 

:"OAMENDKD'REI?ORT 

API Number/ / x t ^ - , .Pool Code 

_UU5G. 
Pool Name 

Mil lOAAi lam,\ 1?>6vi£ 6r>e/(VĴ  ........ 
Prop 

PARDUE 19 ] 
3Ty Name: -••..-.-•.-.-.-.-. ./,. • 

FEDERAL COM 
• ' "' Well Number " 

2H 
OGRID No. :" 

\ rmSzM 
OpcraiorNamc 

LEGEND NATURAL GAS III, LP 
Elevation 

3072* 

Surface Location :-

• UL or lo! No. 

P 
•'' Section 

19 
. .Township 

24-S 
'Range'™ 

28-E. 
' l ot Idn ' Feet from the 

190 
'. .Nprih/Sduth line" 

SOUTH 
'Feel from the' 

1140 
'"'''EMl/Wcgjjnc'-''" 

EAST 
County ' 

EDDY 

BoUonvHoicLocatipa^ 
; Ul: or loi No, 

B 
Section ; 

19 

1 Township 

24-S 
Range '"" 

28-E 
Lot Idn "'• Feet from thcV 

330 
•" N 6Kh?South' 1 ine!" 

: NORTH 
'Feet': from the 

2283 
•'.EaslZWcsl-liheV 

EAST 
'County 

EDDY 
.Dedicated Acres ' 

\u>6 . 
Joint or Infill ^Consolidation Code • 

:.-.'. . / P S I _ 

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

A. 
B-
C 
b. 
c 

-F 

A 
"B 
O 
D 
E 
F' 

CORNER COORDINATES TABLE 
NAD 27 

- Y=440302.3 N. X=564002:2 E; 
- Y=440317.9 N. X=565333.0 E 
- Y=440333.5 N. X=566653.9 E 
- Y4435040.9 N; U566697.3 E 
.- Y=4350\9.0 N; X=56535i.9 E 
- Y=434997.1 N, X=564026.5 E ~ 

NAD 83 
Y=440360.7 N. X=605185.4 E 
r•=440376.2 k X=6065i6.3 E 
Y=440391.8 N; X=607847.2 E 
Y=435099.2 N. X=607880.7 E 
Y=435077.3 N. X=606545.2 E 
Y=435055.4 N. 

'!:• 
X=605209:8 E 

GEODETIC • COORDINATES 
NAD 27 NME' 

SURFACE LOCATION 
Y±435212.2 N 
X=5S5556.4 c 

LAT:=32:196338" N ' 
LONG = 104.121405- W 

BOTTOM'HOLE-, LOCATION' 
Y=439976.8 Ni 
X=554383:6 E 

PROPOSED-
WELL PATH y 

/ 
/ 
/ 
v-

> 
_ 
/ 
/ 
s 
/ 

BOTTOM HOLE LOCATION'S 
Y=4400357 N 
X=605566.8 E 

GEODETIC COORDINATES 
NAD 8 3 NME 

SURFACE. LOCATION 
Y=435270.5 N 
X=606739.7 E 

'T7 V 
'380'. 

/ / ; s / / 

A. 3S0" 

». l o -
O i c n — 

\ 
\ 
V 
A 
\ 

/ 
y 
/ 
\\ 
•> 
/ 
/ 
/ 

~y 
/ 
/ 
/ ••/ 
/ 
/ 
/ 
:'/. 
/ 
/ 
/ 

196 

V s / / / / s ' ' / ' 

•22Sir 

/ 
V 

/ 
/ •/ 

sx. 
t\-t90' 

-11*0-

OPERATOR CERTIFICATION 
J hereby certify that the mformnuoa bcrcm is true and-
complete to the bat of my knowledge and belief, sad 
that this organization either own* a working merest or 
iwlcascd rmncrzl tnleres: m the land including the 
proposed bottom hole location or Ins a right to drill tha 
' well at this location pursuant to a contract with on owner 
of such miDcraJ or working interest, or to a voluntary 
pooling agreement or a compulsory pooling order 
h<s)ctofap/eritsrcd 6> 

Primed Name 

E-mail Address / 

SURVEYOR CERTIFICATION 
/ itaeSy cattfy tiax the vrctl location shown on ~t phi 
ivas ploncd from /J™ noto oJTacftiaJ surveys msite by' 
xnc pr.tirHler my.supcwisit&'iind that the same is true 

OCTOBER 16,2013 
DateofSurvcv 

QaH^tiifidson. 12641 
•Rphaldg; Eidson;; <X£9, 

CeniDcatc Number Q-yS&l! 
-.. .-^^'•^••;.. . . . ' .--:Rpra!dg; Eidson';;; 3239 



EXHIBITS 

C-102 

VICINTITY MAP 

#1- PAD PLAT 

#2 - LOCATION VERIFICATION MAP 

#3 - PROPOSED PIPELINE PLAT #1 

#4 - PROPOSED PIPELINE PLAT #2 

#5 - SURVEY OF A ROAD #1 

#6 - SURVEY OF A ROAD #2 

#7-MILE RADIUS MAP 

#8-FACILITIES DIAGRAM 

#9-FACILITIES DIAGRAM 



IVERT13* STATE ff1H 

;EMANETAL «I i 

IQUEN SABE 25 FEDERAL »1H, . , 
._- jHUCKSHOT'SlATE COM ICHf-

Welj Symbols; 

Dry Hole 

0 Junkedand abandohed 

i o l •;p*roposed"weJjj 

— -̂O Possible well; 

GasProducer 

1 inch = 2000 feet' 

Oil and Gas Producer 

'•NATURAL .GAS. Hi;, LP 

Parti lie 19 Fed Com 2H 
Exis t ing Wel ls 1 Mi . Radius 

P 19 T24S R28E 
Eddy County, Now MoxIcp 

Author: 
JUG' 

Dato: ;. 
20 January, 2014 . . . . . . 

Map:' 
I'M Ho Radios 



SCALE: 1" = 2 WiES 
DRMNG ROUTE: SEE LOCATION, MAP 

SEC. 19 WP. 24^S RGE. 28-E 

SlfRVFY N.M.PM. 

COUNTY EDDY STATE NEW MEXICO 

DESCRIPTION 190' FSL & 1140'. FEL 

ELEVATION 3072' r 
OPERATOR LEGEND NATURAL GAS III. LP 

LEASE PARDUE 19 FEDERAL COM 

S PROVIDING SURVEYING SERVICES 
SINCE' 1946 

JOHN \^^y^G CpM>ANY 
412 N. DAL̂ PASO 

HOBBS. NM- 83240 
(575) S93~2i l7 , ww#.jwjc;bi. 



30 74.5' 600' 3070.0' i | 
1 | 
^ 

TOPSOIL 
490' 

CD 
t o 

3074.4' 

WO' 

FACILITIES 
AREA 

180' 

3074.4' 

PROPOSED 
WELL PAD 

-4 
3070.1 T 

210' 

PARDUE 19 FEDERAL C0M#2H 
ELEV. 3071.8' 
Y-43S2123.N 
X=S6S556.4E 
LAT.~32.196338°N 
LONG.=104.121405° W 

X 

PARDUE 19 
COM §3H 2588' OF 

PROPOSED ROAD V 
3069.9'\ 

SECTION IS 

SECTION 3C 

3074.3' 
NOTE: 
SEE "LOCATION VERIFICATION MAP" 
FOR PROPOSED ROAD LOCATION. 

600' 3069.0' 

DIRECTIONS TO LOCATION 

FROM THE INTERSECTION OF US. HIGHWAY 285 & CO. RD. 720 
(BLACK RIVER) TURN WEST AND GO APPROX. 2.7 MILES; TURN 
LER AT CO. RD. 774 (ROAD RUNNER) AND GO SOUTHWEST 
APPROX. 70 FEET; TURN LEFT ONTO A LEASE ROAD AND GO 
•SOUTHEAST APPROX. 1.15 MILES; TURN RIGHT AND GO WEST 
APPROX. 350 FEET; ROAD BENDS LEFT AND GOES SOUTH 
APPROX. 0.5 MILES; ROAD TURNS WEST, BEGIN ROAD STAKE AT 
2 TRACK ROAD SOUTH APPROX. 0.3 MILES THEN WEST 942 
FEET TO THE EAST EDGE OF THIS LOCATION. 

100 
I—l . >—t h-t HH Hj_ 

100 200 Feet 

Scale:1"=100' 

PROVIDING SURVEYING SERVICES > 
SINCE 1946 

JOHN WEST SURVEYING COMPANY 
412 N. DAL PASO 

HOBBS, N.M. 88240 
(575) 393-3117 www.jwsc.bb ^/ 

LEGEND NATURAL GAS III, LP 
PARDUE 19 FEDERAL COM #2H WELL 

LOCATED 190 FEET FROM THE SOUTH LINE 
AND 1140 FEET FROM THE EAST LINE OF SECTION 19, 

TOWNSHIP 24 SOUTH, RANGE 28 EAST, N.MJPJM., 
EDDY COUNTY, NEWMEXICO 

Survey Dote: 10/16/13 

W.O.'No.: 14130060 

CAD Dote: 1/21/14 Drawn By: BKL 

Rev: 11/25/13 Rel. W.O.: 13111163 Sheet 1 of ly 

© BRIAN/2013/LEGEND NATURAL GAS III. LP/13111163 



BEGIN DRMNG ROUTE 
2.7 MILES EAST 

s 1 I 

"A 1 f, 
. \ \ « 3 0 G 2 T * / 
/ V>-;> V; Vi 'ti- I 

57 Ti 

j ^ i f 3049T|j 

L, 

f— 4—NH 
|3*" 

• .v .̂v t̂er -.ft-

RdffDUE J9 FEPE/ML COM 

END DWVWG 
BEGIN PROPOSED RD 

SCALE: T" = 2000' 

SEC _19__TWP 2 4 - S RGE 2 8 - E 

SURVEY N M P.M. 

COUNTY EODY STATE NEW MEXICO 

DESCRIPTION 190' FSL & 1140' FEL 

ELEVA TION 3072' 

OPERATOR' LEGEND NATURAL GAS ///. .LP, 

IFASF PARDUE 19 FEDERAL COM 

CONTOUR. INTERVAL-
DIRECTIONS TO LOCATION MALAGA, NM - 10' 

FROM THE INTERSECTION: OF US. HIGHWAY 285 &• CO: RD. 720 
(BLACK RIVER) TURN WEST AND GO APPROX. 2.7 MILES; TURN 
LEFTi AT. CO. RD. 774 (ROAD RUNNER) AND GO SOUTHWEST 
APPROX. 70 FEET; TURN LEFT ONTO. A LEASE ROAD AND GO 
SOUTHEAST APPROX, 1.15. MILES; TURN RIGHT AND GO WEST 
APPROX. 350 FEET: ROAD BENDS LEFT AND GOES SOUTH' 
APPROX. 0.5 MILES; ROAD TURNS WEST, FOLLOW 2 TRACK ROAD' 
SOUTH APPROX. 0.3 MILES TO A BEGIN ROAD: STAKE: FOLLOW 
STAKED ROAD WEST 942 FEET TO THE EAST EDGE OF THIS 
LOCATION: 

U.S.G.S. TOPOGRAPHIC MAP 
MALAGA. N;M. 

PRO'/iOWC SURVEYING SERVICES 
SINCE .1946 

412 N. CM. PASO ' 
HOBBS., N.M. 68240 I 

. (575)^393-3Ut wwr jtrsc'M 



CXO '1942' B.C. 

18 T7 

19 1 20 
N8?44'37"E 26382'. 

1/4 CORNER' 
GLO m1942'''8X: 

— - ^ - r — 
N8T45'54t 2633.6' 

GLO '1942' B.C. 

17 I 16 

20 

.1/4: CORNER . 
•ao "!S«':RC.̂  sTr<o-j3T 

' ^554.5' (TIE) 

372.5' ' 

995J?' 

783.2' 

S00'05'56"E 

467.6' 

;GLO 

21 

SN. 
§ 

vao-'!942- ac: 

3(9 
~1942~~B.O 

N89'42'39"W 2635.6' 1/4 CORNER. 
GLO '1942' B.C. 

N89'42'35~W 2633.4' 
29 28 

CIO '19*2' B.C. 

DESCRIPTION 

SURVEY, FOR A PIPELINE CROSSING IN SECTION 20. TOWNSHIP 
;3EING. MORE PARTICULARLY DESCRIBED AS FOLLOWS: 

19 SOUTH. RANGE 28 EAST. N.M.P.M., EDDY'COUNTY;, NEW MEXICO. AND 

BEGINNING AT A POINT IN THE; SOUTHWEST QUARTER. WHICH LIES SI r40'33"E- 554.5 FEET FROM THE WEST QUARTER. CORNER; THEN 
S0T23'42T 312:5 FEET; THEN S0S51'14"W 9953 FEET;: THEN S1C32'27'W 1833 FEET; THEN S0C05'56?E 467.6 FEET; THEN 
S89'30'58~W 8.4 FEET TO A POINT ON THE :WEST UNE; WHICH LIES N0CT23'46"W 1512 -FEET FROM THE SOUTHWEST CORNER. 

•TOTAL LENGTH EQUALS: 1966.9 FEET OR 119:21 RODS. 

•'••J 
NOTE 
BEARINGS SHOWN HEREON ARE MERCATOR GRID AND CONFORM TO 
THE. «?rV MEXICO COORDINATE SYSTEM "NEW MEXICO EAST ZONE" 
NORTH AMERICAN DATUM 1983. DISTANCES' ARE • SURFACE VALUES: ' 

RONALD Jt-. EIDSON; NEW MEXICO PROFESSIONAL SURVEYOR No. 
3239; DO HEREBY CERTIFY THAT THIS SURVEY PLAT AND THE 
ACTUAL SURVEY ON THE GROUND UPON WHICH FT IS BASED WERE 
'PERFORMED BY ME OR* UNDER JjtY--DIRECT SUPERVISION; THAT I AM 
RESPONSIBLE FOR THIS SURVEY THAT) THIS SURVEY MEETS THE 
MINIMUM STANDARDS *F0RiSURVEYING'-INrNEW- MEXICO; AND THAT IT 
IS TRUE AND CORRECT TO*JHE~BEST OF'MY KNOWLEDGE AND'< 
BELIEF. V 

RONALD-J. EIDSON. 

LEGEND 

® DENQTES^FPUND:':OORN^AS':'NOTED 

1000. 0 
t—I- >—I I—I. I—I r-T't— 

rood. 2000 FEU: 

Scole:1 =1000 

DATE: 

•:VROWIflG->SimvEYING: SERVICES > 
SINCE 1946 

JOHN WEST SURVEYING COMPANY 
412 N. CAT. PASO 

HOBBS. N.U. 88240 
(575) 393-3117 mrw.iwsc.blz J 

SURVEY FOR A PIPELINE 
CROSSING SECTION 20, 

TOWNSHIP 24 SOUTH, RANGE 28 EAST. NMPM 
EDDY COUNTY, NEWMEXICO 

W.O. No.:-13131397 

Survey Dale: 10/16/13 CAD Dote: 12/3/13 Drown 3y: 8KL 

Rev:; !Rel. W.O.:131111.63 Sheet 1: of .1 

© 8RlAN/2013AeGENO NATURAL GAS.. LLC/13131397 " 



24 

N89"17:S8"E: 2663.7" 

\/A CORNER 
Gio:'w2''B:c. 

@ - — 
N89"19'44"E 2662.6' 

GLO "19*2" B.C. 

18 [17 

19: 19 20 

ICS 

MS 

i i 

24 

25 
GLO S.C. • 

"W 

19 

30 
S89"02'01"W .2677.9 

-®-

PARDUE19.. 
STATE COM #3R 

ik 

•i 
T 

FEDERAL 1:584 37-35 W 
cmtmi 

1/4 CORNER 
GLO '1942' B.C: 

$89103:341/ ' "2671:8: 

1/4 [CORNER 
10 '1942' B.C. 

S89"30'58lV 

1.2' (TIE) 

29 
GLO '1942" B.C. 

DESCRIPTION 

SURVEY FOR A PIPELINE CROSSING IN SECTION 19, TOWNSHIP 19 SOUTH.. RANGE 28 EAST. N.M.P.M^ EDDY COUNTY, NEW MEXICO. AND 
BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: 

BEGINNING AT A POINT ON THE EAST LINE, WHICH LIES. SOO'23'46'1 1513 FEET FROM 'THE SOUTHEAST CORNER: THEN S89"30;58"W 
205.7 FEU:- THEN 'S84:37'35!w: 727.7 FEET TO A POINT. WHICH.LlES.Si9"35'03"W 27233 FEU FROM THE EAST QUARTER CORNER. 

TOTAL LENGTH EQUALS: 933.5 FEU OR 56.58 RODS. 

NOTE 
BEARINGS SHOWN HEREON ARE MERCATOR GRID AND CONFORM TO 
THE NEW MEXICO COORDINATE SYSTEM "NEW MEXICO EAST ZONE"' 
NORTH AMERICAN DATUM 1983. DISTANCES ARE SURFACE VALUES. 

I. RONALD J. EIDSON.- NEW MEXICO PROFESSIONAL SURVEYOR No. 
3239. DO HEREBY CERTIFY THAT THIS SURVEY PLAT AND THE 
ACTUAL SURVEY ON THÊGROUND jUPON WHICH IT IS 8ASED WERE: 
PERFORMED BY ME OR-UNDER-MY. DIRECT SUPERVISION; THAT I AM 
RESPONSIBLE FOR THS"SURVEY;,-THAT THIS, SURVEY MEETS THE 
MINIMUM STANDARDS FOR SURVEYIN&N NEW'MEXICO: AND THAT IT 
'IS TRUE AND CORRECT TO JHE BEST"0/W KNOWLEDGE AND 
'BELIEF. -* « ~4 o 1 

LEGEND 

®. DENOTES FOUND CORNER.AS NOTED 

1000 0 
Uj r-l 1—4 1—1. r-l 

WOO: 2000 FEU 

•Scole:1"=W00' 

RONALD J. EIDSON^ 

DATE: 

>• •— 
PRCMOING SURVEYING SERVICES 1 

SINCE' 1946 
JOHN WEST SURVEYING COMPANY 

412 M. DAL PASO 
HOBBS. N.M. 88240 

(575) 393-3117 innr.fwsc.bfr J 

SUR VEY FOR A PIPELINE 
CROSSING SECTION 19, 

TOWNSHIP 24 SOUTH, RANGE 28EAST,NM.PMi 
EDDY COUNTY, NEW MEXICO 

vW.O. No.: 13131397 

.Survey Dole: 10/16/13 " j CAD Dote: 10/31/13 Drown ;By: BKL 

Rev: 12/3/13 Rel. W.O.: Sheet 'I, of: 
;©8WAN/2GI3/LLGCN0 NATURAL .GAS. U.C/,13131397 



18 17 •N89:44^7'E .-26383 • 

19 20 

H/4'C0RNER 
GLC 

1/4 •CORNER 
GLO "1942'B.C. 

— 
N89"45'54"E 2633.6' 

942''!iS\C~p-

. .. . ,19 
15112 (TIE, 

ao ";?«':ac. 

S89"30'58"W 

\ SC8-20'C0'E 
y/ 56<:< (TIE) 

SCJ5l'14"W 
995:2-

SW32'27'W 
' '1832 
sorro5'56T 

467.6' 

N89"42'39y/ 2635.6' 1/4 CORNER 
GLO '1942; RC; 

N89"42'35'W 2633:4-

17 16 

20 il' 

'/fe 1/4 CORNER' 
" a o "i?42";S.6 

•20 21 

29 28 
'G&~"1942"-B:a 

DESCRIPTION 

SURVEY'VF 'A ROAD- CROSSING IN SECTION -20., TOWNSHIP 19 SOUTH. RANGE '28 EAST. N"MP'M. EDDY COUNTY. NEW MEXICO. AND 
BON G W AS' FOLLOWS:: 

BEGINNING,, AT A POINT IN THE 'SOUTHWEST QUARTER. WHICH-LIES S08"20'00"E 864.4 FEET' FROM THE, WEST-QUARTER'CORNER; THEN 
S0J5i'14'W 995.2. FEET;. THEN SiO"~32'27"W 183.2 FEET; THEN S0&05'56'E. 467.6 FEET; THEN S89:30'58% 8.4 FEET TO A- POINT. ON. 
•THE] WEST LINE.. WHICH .LIES N0(T23'46'W 151.2 "FEET FROM THE SOUTHWEST CORNER., 

TOTAL LENGTH EQUALS 1654.4 FEET OR 100.27 RODS. 

Norn 
'BEARINGS SHOWN:- HEREON' ARE MERCATOR GRID AND {CONFORM. TO • 
THE NEV/:MEXICO .COORDINATE: SYSTEM "NEW MEXICO EAST ZONE' 
NORTH AMERICAN DATUM i983: DISTANCES ARE SURFACE VALUES. 

I;. RONALD J. EIDSON: .NEW MEXICO PROFESSIONAL SURVEYOR No. 
3239. DO HEREBY CERTIFY THAT THIS SURVEY PLAT AND THE 
ACTUAL SURVEY ON . THE GROUND UPON. WHICH IT, S BASED WERE 
PERFORMED BY ME' OR- UNSER^Uf^DIRECT SUPERVISION;: THAT I AM 
RESPONSlM-::FdR THi^ SURVEY MEETS THE 
W/MWUM: Sr/WDAROifM THAI IT 
TS 'TRUE'AND ;,C0R_R^ AND 
BELIEF: si : ^ / r ^ f & - * % 

RONAiD'j, mso^MM^M 

DATE::. 

\,^^/DJ^iSI$^NG. SERVICES ^ 
,:'"'^!S.TiKSS5NCe- ll 946 

JOHN WEST.SURVEYING COMPANY 
112..K DAL PASO 

HOBBS.' N.M: 88240 
(575): 5gJ-i5?>~; wnwjwzc.b;: J 

LEGEND 

® .DENOTES: FOUND: CORNER AS. NOTED 

WOO. .0. 
• r ^ - M - H - W hH- r-= 

woo. • 2000 FEET. 
1. 

:Sc6le:T=H000' 

SURVEY OF A ROAD 
CROSSING SECTION 20, 

EDDY COWTY. NEW MEXICO 

Survey Dote: 10/16/13 '. | CAD Dote: 10/31 / I 3 1 . Drdv;n:;By:;;S:<L .„ 

W.O.. No:: 13111163' 'Rev:!. •'Rel/W.O;: •Sheet; 1 o M , 
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DESCRIPTION 

SURVEY OF'A -ROAD. CROSSING IN SECTION: 19, TOWNSHIP: 19 SOUTH; RANGE 28 EAST. W.M.P.M.. EDDY COUNTY. NEW MEXICO. AND 
BEING MORE: PARTICULARLY DESCRIBED AS FOLLOWS: 

BEGINNING AT A POINT ON THE:EAST LINE. WHICH UES.S00'23'46"E 151.2 FEET FROM THE SOUTHEAST CORNER: THEN.S89'30'58y/ 
205.7'FEET; THEN S84"37'35l/ 727.7 FEET TO A-POINT. WHICH' LIES::S19'35'63"W 2723.5 FEET. FROM THE EAST'QUARTER CORNER. 

TOTAL LENGTH EQUALS'9315 FEET OR 5658 RODS. 

NOTE: " " 
BEARINGS SHOW: HEREON :ARE MERCATOR GRID AND CONFORM TO 
THE'NEW MEXICO.. COORDINATE SYSTEM "NEY/ MEXICO EAST ZONE" 

..NORTH.:AMERICAN -DATUM 1983: DISTANCES. 'ARE SURFACE- VALUES. 

% RONALD. J: EIDSON, NEW'MEXICO. 'PROFESSIONAL SURVEYOR- No. 
3239. DO HEREBY CERTIFY THAT THIS SURVEY PLAT AND- THE 
•ACTUAL SURVEY ON. THE GROUND UPON WHICH: IT IS BASED WERE' 
PERFORMED' 8Y ME OR UNDER ISf DIRECT SUPERVISION; THAT I AM 
RESPONSIBLE- FOR' THIS. SUR0f:\-THATJHIS SURVEY MEETS THE 
MINIMUM 'STANDARDS-:;F^SL0E^NG^ MEXICO; AND THAT IT 
"IS* TRUE)-ANDlCORRE&^ AND 
BELIEF. ' / ^'V^ ^->*'?0A " "' 
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Legend Natural Gas, III L.P. 
DRILLING AND OPERATIONS PROGRAM 

Pardue "19" Fed Com 2H 
SHL: 190'FSL & 1,140'FEL 
BHL: 330 FNL & 2,283' FWL 

Section 19, T24S R28E 
Eddy County, New Mexico 

In conjunction with Form 3160-3, Application for Permit to Drill subject well, Legend Natural 
Gas, III L.P. submits the following eleven items of pertinent information in accordance with BLM 
requirements. 

1. Geological Surface Information: Permian 

2. Formation Tops: 

The estimated tops of geologic markers and estimated depths at which anticipated water and 
hydrocarbons are expected to be encountered are as follows: 

Rustler Oft Out Cropping at Surface 
Top of Salt 690 ft 

Base of Salt / Lamar 2,316 ft 
Bell Canyon 2,560 ft 

Cherry Canyon 3,362 ft 
Brushy Canyon 4,542 ft Oil/Gas 

Bone Spring 6,093 ft Oil/Gas 
1st Bone Spring 7,013ft Oil/Gas 
2nd Bone Spring 7,743 ft Oil/Gas 

The IHS formation tops data base has indicated that the Rustler formation on our federal 
acreage is out cropping at the surface. The Federal wells listed below border to the east and 
west of our federal acreage (Section 19 is in between the listed wells below). 

Well Name Location Surface Casing 
Depth 

Really Scary Federal Com 4H Section 3'3 T24S R28E, Eddy County, NM ' 425 ft 
Really Scary Federal Com 2H Section 33 T24S R28E, Eddy County, NM 442 ft 

Buckwheat 33 Federal 2H Section 33 T24S R28E, Eddy County, NM 400 ft 
Quien Sabe 25 Federal 1H Section 25 T24S R27E, Eddy County, NM 180 ft 

9<X> 
No other formations are expepted to give up oil, gas, or fresh water in measurable quantities. 
Setting 13-3/8" casing at^^eo ft MD/TVD and circulating cement back to surface will protect t h e ^ Q y t ^ 
surface fresh water sand. The Salt section will be protected by setting 9-5/8" casing at^SQ^n 
MD and circulating cement back to surface. Any zones below the 9-5/8" casing shoe and above 
TD that contain commercial quantities of hydrocarbons will have cemented isolation. This 
isolation will be achieved by cementing the 5-1/2" production casing string from TD to Surface. 
Each cement job will have an adequate amount of Open Hole excess cement volume to ensure 
cement is circulated to surface (see proposed cement program for Open'Hole excess volumes 
below). If wellbore conditions arise that require immediate action and/or a change to this 



program Legend Natural Gas III L.P. personnel will always react to protect the wellbore and/or 
environment. 

3. Proposed Casing Program: 

Hole 
; Size. 

Hole'Interval 
.'- MD 

Casing; 
Interval , 

Casing Weight Grade; 'Connection 
• .'' Safety factors; ' . . V 
, •• Collapsed Burst / Tension •• 

17-1/2" 0 - 4 * f ^ DiO-4<Jcr' 
h 

•13-3/8" 48#' H-40 STC 
2.11/4.94/14.00 

17-1/2" 0 - 4 * f ^ DiO-4<Jcr' 
h 

•13-3/8" 48#' H-40 STC 
Hole Assumes 8.4 ppg MW 

12-1/4" ' J< • V 

9-5/8" 36# J-55 STC 
1.55 /2.71 / 6.19, 

12-1/4" ' J< • V 

9-5/8" 36# J-55 STC 
Hole Assumes 10.0 ppg MW 

8-3/4" -12,521' 0-12,521' 5-1/2" 17# P-110 BTC 
1.92/2.74/3.91 

8-3/4" -12,521' 0-12,521' 5-1/2" 17# P-110 BTC 
Hole Assumes 9.5 ppg MW 

**Note: All casing run in hole will be in NEW condition from the mill 
**Note: While running all casing strings in hole, the pipe will be kept at a minimum of 1/3 full at all times 

to avoid approaching the collapse pressure rating of the casing 

4. Proposed Cement Program: 

Surface: 17-1/2" Hole, 13-3/8" Casing 

typo V Interval ^Density; Excess' 
Hole 'Volume 
•w/Excess 1 

(cubic-ft).. ; 

Yield ;' 
(c'lirft/sack) 

Mix Water 
\(gal/S$ck)j 

. Sacks "•• •" •': - "'.' ";.';;; Ccrriont • • "• • . ' ". 

Lead 0 - 300' 12.9 ppg 125% 470 1.96 10.06 240 

(35:65) Poz (Fly Ash): Class C Cement + 0.005 
lbs/sack Static Free + 1% bwoc Calcium Chloride + 
5% bwoc Sodium Chloride + 0.25 lbs/sack Cello Flake 
+ 3 lbs/sack LCM-1 + 0 .1% bwoc FL-52 + 5% bwoc 
MPA-5 + 6% bwoc Bentonite II + 96.5% Fresh Water 

Tail 300' -fj$S 14.8 ppg 100% 175 1.35 6.34 130 
Class C Cement + 0.005 lbs/sack Static Free + 2% 
bwoc Calcium Chloride + 0.25 lbs/sack Cello Flake + 
56.3% Fresh Water 

Intermediate: 12-1/4" Hole, 9-5/8" Casing 

Type Interval Density Excess 
•Hole Volume^ 
•w/ Excess 

. (cubic-ft) : 

Yield 
(cu-ft/sack) 

Mix Water 
(gal/sack)': 

Sacks Cement 

Lead 0-400' 12.9 ppg 0% 151 1.91 9.64 79 

(35:65) Poz (Fly Ash): Class C Cement + 0.005 
lbs/sack Static Free + 5% bwow Sodium Chloride + 
0.125 lbs/sack Cello Flake + 5 lbs/sack LCM-1 + 0.2% 
bwoc FL-52 + 0.005 gps FP-6L + 5% bwoc MPA-5 + 
4%> bwoc Bentonite II + 92.4% Fresh Water 

Lead 400'-1,527' 12.9 ppg 100% 

6 

706 1.91 9.64 370 

(35:65) Poz (Fly Ash): Class C Cement + 0.005 
lbs/sack Static Free + 5% bwow Sodium Chloride + 
0.125 lbs/sack Cello Flake + 5 lbs/sack LCM-1 + 0.2% 
bwoc FL-52 + 0.005 gps FP-6L + 5% bwoc MPA-5 + 
4% bwoc Bentonite II + 92.4% Fresh Water 

Tail 1,527'-2^7^" 14.8 ppg 100% 644 •' 1,34 6.35 480 
Class C Cement + 0.005 lbs/sack Static Free + 2% 
bwoc Calcium Chloride + 0.005 gps FP-6L + 56.3% 
Fresh Water 



Production: 8-3/4" Hole, 5-1/2" Casing 

Type 'Interval Density; Excess 
Hole.Volume 
;•' w/Excess. « 
; (cubic-ft) 

• Yield 
(cu-ft/sack) 

-r- fr ~ 

Nl ix Water; 

•(gal/sack]R 
Sacks *• Cement 

3 ' ru. \ + ^ _ ^ 

Lead 0-2^52?' 12.0 ppg 0% 680 2.10 11.19 324 

(50:50) Poz (Fly Ash): CJass H Cement + 0.005% bwoc 
Static Free + 5% bwow Sodium Chloride + 0.7% Bwoc 
R-3 + 0.125 lbs/sack Cello Flake + 5 lbs/sack.LCM-1 + 
0:8% bwoc ASA-301 + 2% bwoc A-10 + 0.005 gps FP-
6L + 1% bwoc Sodium Metasilicate + 10% bwoc 
Bentonite II + 201% Fresh Water 

Lead 2,527' - 7,200' 12.0 ppg 30% '1535 2.10 11.19 731 

(50:50) Poz (Fly Ash): Class H Cement + 0.005% bwoc 
Static,Free + 5% bwow Sodium Chloride + 0.7% Bwoc 
R-3 + 6.125 lbs/sack Cello Flake + 5 lbs/sack LCM-1 + 
0.8% bwoc ASA-301 + 2% bwoc A-10 + 0.005 gps FP-
6L + 1% bwoc Sodium Metasilicate + 10% bwoc 
Bentonite II + 201% Fresh Water 

Tail 7,200'-12,521' 13.2 ppg 30% 1758 1.57 7.99 1,120 

(50:50)Poz (Fly Ash): Class H Cement + 0.005% bwoc 
Static Free + 5% bwow Sodium Chloride + 0.2% Bwoc 
R-3 + 0.5%.bwoc FL-25.+ 0.5% bwoc FL-52 + 0.005 
gps FP-6L + 0.3% bwoc Sodium Metasilicate + 2% 
bwoc Bentonite II + 55% Fresh Water 

e The above cement volumes .could be revised pending on the amount of time the hole is 
open by adjusting, the % excess 

o The 9-5/8" Intermediate cement job is designed to circulate cement to surface 
o The 5-1/2" Production cement job is designed to circulate cement to surface 

5. Well Control Equipment: 

The blowout preventer (BOP) equipment will consist of a double ram-type preventer and annular 
preventer as provided for in Onshore Order #2. The BOP will be hydraulically operated and the 
ram type preventers will be equipped with'blind rams on top and 5" drill pipe rams on bottom. A 
13-5/8" BOP will be used during the drilling ofthe well. A 13-5/8" permanent, multi-bowl (A&B 
sections) casing head will be installed on the 13-3/8" casing. The BOP and Multi-bowl casing 
head will be tested to a minimum of 5,000 psi by a third party testing service and used 
continuously until total depth has beep reached. The 9-5/8" casing string will be rUn using a 
casing hanger landing system which is run through the 13-5/8" BOPs and landed out in the 
casing hanger landing profile in the Multi-bowl casing head system. The 9-5/8" pack-off will 
then be installed once the casing hanger has been landed out and pressure tested to 5,000 psi. 
Doing this allows us to not have to Nipple down the 13-5/8" BOP stack and allows us to 
maintain well control integrity throughout the duration. Pipe rams will be operationally checked 
each 24-hour period. Blind rams will be operationally checked on each trip out of the hole. 
These checks will'be noted on the daily drilling reports. Other accessories to the BOP 
equipment will include the IBOP (Kelly Cock), floor safety vafve, choke & kill lines, and a choke 
manifold rated to 5,000 psi all of which will be tested to working pressure by an independent ' 
third party tester. Anytime a component of the BOP stack or choke manifold is 
chartged/replaced or installed the BOP equipment will be re-tested as required. 



6. Proposed Mud System: 

Chlorides (ppm) 
0 - 4 9 0 ^ ^ n ( ' . SPUD 8.4- 9.4 . 32-34 N/C 10 • 1-4K 

™ Brine 9.5-10.0 28 N/C 10 186K 

2^557-7,500 Cut-Brine 9.0 - 9.5 28 N/C 10 40 - 80K 

7,500- 8,200 Cut-Brine/polyrner 9.0-9.5 32 - 34 N/C 10 80- 110K 

8,200 - 12,521 CutTBriiie/polymer 9.0-9.5 33 - 34 N/C 10 90-170K 

Sufficient mud materials will be kept at the well site at all times to maintain mud properties, lost 
circulation if present, and mud weight increase requirements. 

Visual or electronic mud monitoring equipment shall be in place to detect losses or gains in 
drilling fluid volumes. 

7. Auxiliary Well Control Equipment and Monitoring Systems: 

An IBOP (Kelly Cock) will be in the Top Drive System (TDS) at all times 
A full opening safety valve haying the appropriate connections (4-1/2" IF Connection) 
will be on the rig floor at all times in the ready position. 
Hydrogen Sulfide (H2S) detection equipment will be in operation and breathing 
equipment on standby upon drilling out the 13-3/8" casing shoe and until the 5-1/2" 
Casing string is cemented in place. 

8. Testing, Logging, and Coring Program: 

No open hole or cased hole wireline logs are planned during the drilling phase of 
the well ' 
Gamma Ray will be captured from about 300 ft above KOP .and throughout the 
curve and lateral. 
Mud logging program will consist of lagged 10 ft samples and commence at 
around 5,000 ft MD (about 2,500 ft above KOP) to total depth of the horizontal 
hole interval 
Drill stem testing is not anticipated 
No conventional coring operations are planned 

9. Estimated Bottom Hole Pressure & Temperature: 

a. BHP @ Lateral TD: 3,786 psi 
b. BHT @ Lateral TD: 137° 

10. Abnormal Conditions, Pressures, Temperatures, and Potential Hazards: 

No abnormal pressures and temperatures are anticipated. We have determined from wells 
nearby in the area that any hazardous volumes of H?S are not anticipated on being 
encountered. If a large volume of H2S is encountered, the operator will comply with the 
provisions of Onshore Oil & Gas Order No. 6. All personnel will be familiar with all aspects of 
safe operation of equipment being used to drill the well. 

a. 
b. 



11. Anticipated Starting Date and Duration of Operations: 

Location construction will begin after the BLM has approved the APD. Anticipated spud date 
will be as soon as possible after BLM approval. Rig move and drilling operations is anticipated 
to take 20 days. 



Legend Natural Gas 
Eddy County, New Mexico 
Pardue 19 Federal Com 2H 
Pardue 19 Federal Com 2H 

Wellbore #1 

Plan: Plan #3 

Standard Planning Re 
16 January, 2014 

Scientific Drilling 



Pardue 19 Federal Com 2H 
Eddy County, New Mexico 
Northing: 435270.50 
Easting: 606739.70 

Plan #3 

Scientific Drilling 
To convort a Moff/joffc Direction to a Grid Diroclion. Ada 7.43' 
Toconvorto Two Direction too GridDlrotiion, Subtract0.71' 

Azimuths to Grid N. 
True North: -0 

Magnetic North: 7. 

Magnetic F 
Strength: 48302.8 

Dip Anglo: 60. 
Dale: 11/5/2 

Model: IGRF2 

WELL DETAILS Pardue 19 Fodoral Com 2H 
Ground Level: 3072.0 

+N/-S +E/-W Northing Easting Latitude Longitude 
0.0 0.0 435270.50 606739.70 32' W 47.253 N 104" T 18.835 W 

5400-

4800-

SECTION DETAILS 
D Inc Azi TVD +N/-S •E/-W Dleg TFace VSoct 
.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 . 0.0 
.0 0.00 0.00 900.0 0.0 0.0 0.00 0.00 0.0 
.4 12.05 270.00 1498.0 0.0 -63.1 2.00 270.00 15.1 
.9 12.05 270,00 5402.0 0.0 -1109.8 0.00 0.00 265.3 
3 0.00 0,00 7000.0 0.0 -1172.9 2.00 180.00 280.4 
1 0.00 0.00 7352.8 0.0 -1172.9 o.oo 0.00 280.4 
.2 89.60 360,00 7851.0 494.7 -1172.9 11.50 360.00 760.8 
.5 89.60 360,00 7865.0 2600.0 -1172.9 0.00 0.00 2707.9 
.0 90.33 0.00 78S5.0 2520.5 -1172:9 3.57 0.00 2727.8 
.3 90.33 0.00 7852.0 4764.7 -1172.9 0.00 0.00 4906.9 

Target 

BHL 

4200-

3600-

Name TVD 
P19FC2HBHL 7852.0 
P19FC 2H IP 7865.0 

DESIGN TARGET DETAILS 

+N/-S +E/-W Northing Easting 
4764.7 -1172.9 440035.20 605566.80 
2500.0 -1172.9 437770.50 605566.80 

§ 3 0 0 0 -

£ 2 4 0 0 -

SITE DETAILS: 
Parduo 19 Federal Com 2H 

Site Contro Northing: 435270.50 
Easting: 606739.70 

Positional Uncortalnity: 0.0 
Convergence: 0.11 

Local North: Grid 

PROJECT DETAILS: 
Eddy County, New Mexico 

Geodetic System: US State Plane 1983 
Datum: North American Datum 1983 

Ellipsoid: GRS 1980 
Zone: New Mexico Eastern Zone 

System Datum: Mean Sea Lovol 

31800-

1200-

CASING DETAILS 

MD Size 
•00.0 400.0 13-3/8 
I500.0 2527.Q 9-5/8 

FORMATION TOP DETAILS 

TVDPoth MDPath 
2463.0 2489.2 
5999.0 6104.8 
6055.0 6162.1 
6233.0 6344.1 
6321,0 6434.1 
6395.0 6509.7 
6673.0 6791.6 
6923.0 7042.3 
7211.0 7330.3 
7730.0 7900.0 

Formation 
Bell Canyon top 
Bona Spring Top " 
BN Sprg Avalon Upper 
BN Sprg Sh Top 
BN Sprg B Ls Top 
BN Sprg B Ls Bso 
BN Sprg C LS . 
BN Sprg 1st Cedar 
BN Sprg 1 st Cedar B 
BN Sprg 2nd Sand 
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Jody Barclay 
16:33. January 16 201 

Scientific Drilling 
2740 N. Highway 287 

Decatur, TX 76234 

1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 
Vertical Section at 346.17' (600 usft/in) 



Scientific Drilling 
Planning Report i Scientific Drilling 

Database: 
Company: 

Project: 

Site: 

Well: 

Wellbore: 

Design: 

CompassC 

; Legend Natural Gas 

h Eddy County, New Mexico 

I Pardue 19 Federal Com 2H 

j Pardue 19 Federal Com 2H ; 

i VVel ib^^^p^ i^ l^ 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

! North Reference: 

Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 

KB © 3097.0usft 

KB@3b97.0usft 

Minimum Curvature 

Project Eddy County, New Mexico V. 

Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1983 
North American Datum 1983 

New Mexico Eastern Zone 

System Datum: Mean Sea Level • 

Site ; Pardue 19 Federal Com 2H 

Site Position: 
From: 

Position Uncertainty: 

Map 

0.0 usft 

Northing: 

Easting: 

Slot Radius: 

435,270.50 usft 

606,739.70 usft 

13-3/16" 

Latitude: 
Longitude: 

Grid Convergence: 

32° 11' 47.253 N 
104" 7' 18.835 W 

0.11 ° 

Well Pardue 19 Federal Corn 2H l l l l l l lP IP l l l : 
Well position +N/-S 0.0 usft Northing: 435,270.50 usft Latitude: 32" 11'47.253 N 

+E/-W '0.0 usft Easting: 606,739.70 USft Longitude: 104° 7' 18.835 W 

Position Uncertainty 0.0 usft Wellhead Elevation: O.Ousft Ground Level: 3,072.0 usft 

Wellbore j;|(|U:^!lpre*1 ^l'2-J;£::2 

Magnetics ' Model Name Sample Dato Declination 

l l l l l i i l | lpi§i | | 
Dip Angle 

O 
Field Strength 

(nT) 

IGRF2010 11/5/2013 " ' 7.54 60.01 48,303 

Design I Plan #3 

Audit Notes: 

Version: Phase: PROTOTYPE Tie On Depth: 0.0 

Vertical Section: Depth From (TVD) +N/-S +E/-W Direction 
(usft) (usft) (usft) 

0.0 b.o 0.0 ' 345.17 

Plan Sections 

Measured Vertical Dogleg Build Tum 
Depth Inclination Azimuth Depth +N/-S +E/-W Rate Rate Rate 
(usft) n O (usft) (usft) (usft) (•/100usft) (V1 OOusft) f/IOOusft) O Target 

0.0 0.00 0,00 0.0 0.0 0.0 0.00 0.00 0.00 0.00 

900.0 0.00 0.00 900.0 0.0 0.0 0.00 0.00 0.00 0.00 

1.502.4 12.05 270.00 1,498.0 0.0 -63.1 2.00 2.00 0.00 270.00 

6,516.9 12.05 270.00 6,402.0 0.0 -1,109.8 0.00 0.00 0.00 0.00 

7,119.3 0.00 0.00 7,000.0 0.0 -1,172.9 2.00 -2.00 0.00 180.00 

7,472.1 0.00 0.00 7,352.8 0.0 -1,172.9 0.00 0.00 0.00 0.00 

8.251.2 89.60 360.00 7,851.0 494.7 -1,172.9 11.50 11.50 0.00 360.00 

10,256.5 89.60 360.00 7,865.0 2,500.0 -1,172.9 0.00 0.00 0.00 0.00 

10,277.0 90.33 0.00 7,865.0 2,520.5 -1,172.9 3.57 3.57 0.00 0.00 

12,521.3 90.33 0.00 7,852.0 4,764.7 -1,172.9 0.00 0.00 0.00 0.00 P19FC 2H BHL 
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Scientific Drilling 
Planning Report 11$ Scientific Drilling 

Database: 
Company: 

Project: 

Site: 

Well: 

Wellbore: 

Design: 

i CompassC 

Legend Natural Gas 

i Eddy County, New Mexico 

I Pardue 19 Federal Com 2H 

j Pardue 19 Federal Com 2H 

Local Co-ordinate Reference;: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 

KB @ 3097.Ousft 

:KB®3097.0usft 

|GrW;|f;p;';:('::.-
Minirrsum Curvature 

Planned Survey: 

Measured Vertical Vertical Dogleg Build . Turn 
Depth Inclination Azimuth Depth +N/.S +E/-W Section Rate Rate Rate 
(usft) (•) (•) (usft) (usft) (usft) (usft) f/IOOusft) ("/lOOusft) (°/100usft) 

13 

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 o.o 0.0 0.00 0.00 0.00 
400.0 o.oo 0.00 400.0 0.0 0.0 0.0 0.00 0.00 0.00 

3/8" 

500.0 0.00 0.00 500.0 0.0 0.0 0.0 0.00 0.00 0.00 
600.0 o.oo 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 

1,000.0 2.00 270.00 1,000.0 0.0 -1.7 0.4 2.00 2.00 0.00 
1,100.0 4.00 270.00 1,099.8 0.0 -7.0 1.7 2.00 2.00 0.00 
1,200.0 6.00 270.00 1,199.5 0.0 -15.7 3.8 2.00 2.00 0.00 
1,300.0 8.00 270.00 1,298.7 0.0 -27.9 6.7 2.00 2.00 0.00 
1,400.0 10.00 270.00 1,397.5 0.0 -43.5 10.4 2.00 2.00 0.00 

1,502.4 12.05 270.00 1,498.0 0.0 -63.1 15.1 2.00 2.00 0.00 
1,600.0 12.05 270.00 1,593.4 0.0 -83.5 20.0 0.00 0.00 0.00 
1,700.0 12.05 270.00 1,691.2 0.0 -104.3 24.9 0.00 0.00 0.00 
1,800.0 12.05 270.00 1,789.0 0.0 -125.2 29.9 0.00 0.00 0.00 
1,900.0 12.05 270.00 1,886.8 0.0 -146.1 34.9 0.00 0.00 0.00 

2,000.0 12.05 270.00 1,984.6 0.0 -167.0 39.9 0.00 0.00 0.00 
2,100.0 12.05 270.00 2,082.4 0.0 -187.8 44.9 0.00 0.00 0.00 
2,200.0 12.05 270.00 2,180.2 0.0 -208.7 49.9 0.00 0.00 0.00 
2,300.0 12.05 270.00 2,278.0 0.0 -229.6 54.9 0.00 0.00 0.00 
2,400.0 12.05 270.00 2,375.8 0.0 -250.5 59.9 0.00 0.00 0.00 

2,489.2 12.05 270.00 2,463.0 0.0 -269.1 64.3 0.00 ' 0.00 0.00 

sll Canyon top 
2,500.0 12.05 270.00 2,473.6 0.0 -271.3 64.9 0.00 . 0.00 0.00 
2,527.0 12.05 270.00 2,500.0 0.0 -277.0 66.2 0.00 0.00 0.00 

5/8" 
2,600.0 12.05 270.00 2,571.4 0.0 -292.2 69.8 0.00 0.00 0.00 
2,700.0 12.05 270.00 2,669.2 0.0 -313.1 74.8 0.00 0.00 0.00 

2,800.0 12.05 270.00 2,767.0 0.0 -334.0 79.8 0.00 0.00 0.00 
2,900.0 12.05 270.00 2,864.8 0.0 -354.8 84.8 0.00 0.00 0.00 
3,000.0 12.05 270.00 2,962.6 0.0 -375.7 89.8 0.00 0.00 0.00 
3,100.0 12.05 270.00 3,060.4 0.0 -396.6 94.8 0.00 0.00 0.00 
3,200.0 12.05 270.00 3,158.2 0.0 -417.4 99.8 0.00 0.00 0.00 

3,300.0 12.05 270.00 3,256.0 0.0 -438.3 104.8 0.00 0.00 0.00 
3,400.0 12.05 270.00 3,353.8 0.0 ^159.2 109.8 0.00 0.00 0.00 
3,500.0 12.05 270.00 3.451.6 0.0 -480.1 114.7 0.00 0.00 0.00 
3,600.0 12.05 270.00 3,549.4 0.0 -500.9 119.7 0.00 0.00 0.00 
3,700.0 12.05 270.00 3,647.2 0.0 -521.8 124.7 0.00 0.00 0.00 

3,800.0 12.05 270.00 3,745.0 0.0 -542.7 129.7 0.00 0.00 0.00 
3,900.0 12.05 270.00 3,842.8 0.0 -563.6 134.7 0.00 0.00 0.00 
4,000.0 12.05 270.00 3,940.6 0.0 -584.4 139.7 0.00 0.00 0.00 
4,100.0 12.05 270.00 4,038.4 0.0 -605.3 144.7 0.00 0.00 0.00 
4,200.0 12.05 270.00 4,136.1 0.0 -626.2 149.7 o.oo 0.00 0.00 

4,300.0 12.05 270.00 4,233.9 0.0 -647.1 154.7 0.00 0.00 0.00 
4,400.0 12.05 270.00 4,331.7" 0.0 -667.9 159.7 0.00 0.00 0.00 
4,500.0 12.05 270.00 4,429.5 0.0 , -688.8 . , . 164.6; 0.00 0.00 0.00 
4,600.0 12.05 270.00 4,527.3 " 0.0 -709.7 169.6 0.00 0.00 0.00 
4,700.0 12.05 270.00 4,625.1 0.0 -730.5 174.6 0.00 0.00 0.00 
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Scientific Drilling 
Planning Report ! Scientific Drilling 

Database: 
Company: 

Project: 

Site: 

Weil: 

Wellbore: 

Design: 

i CompassC 
..legend Natural Gas . 

Eddy County, New Mexico 

Pardue 19 Federal Com 2H 

! Pardue 19 Federal Com 2H 

\Afe:!bore#1 

: Plan #3 : v 

Local Co-ordinate Reference: 

TVD Reference: 
MD Reference: 
North Reference: 

Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 

KB @ 3097.0usft:]i^ii^^|[; 

KB @ 3097.0uSPff|^^g|^: 

Grid yi&MMiiiW^M: 
Minimum Curvature''$$&g$i?(iV. 

Planned Survey!; 

Measured Vertical 
Depth Inclination Azimuth Depth +N/-S 
(usft) (• O (usft) (usft) 

4,800.0 12.05 270.00 4,722.9 0.0 
4,900.0 12.05 270.00 4,820.7 0.0 
5,000.0 12.05 270.00 4,918.5 0.0 
5,100.0 12.05 270.00 5,016.3 0.0 
5,200.0 12.05 270.00 5,114.1 O.O 

5,300.0 12.05 270.00 5,211.9 0.0 
5,400.0 12.05 270.00 5,309.7 0.0 
5,500.0 12.05 270.00 5,407.5 0.0 
5,600.0 12.05 270.00 5,505.3 0.0 
5,700.0 12.05 270.00 5,603.1 0.0 

5,800.0 12.05 270.00 5,700.9 0.0 
5,900.0 12.05 270.00 5,798.7 0.0 
6,000.0 12.05 270.00 5,896.5 0.0 
6,100.0 12.05 270.00 5,994.3 0.0 
6,104.8 12.05 270.00 5,999.0 0.0 

3one Spring Top 

6,162.1 12.05 270.00 6,055.0 0.0 

3N Sprg Avalon Upper 
6,200.0 12.05 270.00 6,092.1 0.0 
6,300.0 12.05 270.00 6,189.9 0.0 
6,344.1 12.05 270.00 6,233.0 0.0 

3N Sprg Sh Top 
6,400.0 12.05 270.00 6,287.7 0.0 

6,434.1 12.05 270.00 6,321.0 0.0 

BN Sprg B Ls Top 
6,500.0 12.05 270.00 6,385.5 0.0 
6,509.7 12.05 270.00 6,395.0 0.0 

SN Sprg B Ls Bse v 
6,516.9 12.05 270.00 6,402.0 0.0 
6,600.0 10.39 270.00 6.483.5 0.0 

6,700.0 8.39 270.00 6,582.2 0.0 
6,791.6 6.55 270.00 6,673.0 0.0 

3N SprgCLS 
6,800.0 6.39 270.00 6,681.3 0.0 
6,900.0 4.39 270.00 6,780.9 0.0 
7,000.0 2.39 270.00 6,880.7 0.0 

7,042.3 1.54 270.00 6,923.0 0.0 

3N Sprg 1st Cedar 
7,100.0 0.39 270.00 6,980.7 0.0 
7,119.3 0.00 0.00 7.000.0 0.0 
7,200.0 0.00 0.00 7,080.7 • 0.0 
7,300.0 0.00 0.00 7,180.7 0.0 

7,330.3 0.00 0.00 7,211.0 0.0 

3N Sprg 1st Cedar B 
7,400.0 0.00 0.00 7,280.7 0.0 
7,472.1 0.00 o;oo 7,352.8 0.0 
7,475.0 0.33 360.00 7,355.7 0.0 
7,500.0 3.21 360.00 7,380.7 0.8 

7,525.0 6.08 360.00 7,405.6 2.8 
7,550.0 8.96 360.00 7,430.4 6.1 
7,575.0 11.83 360.00 7,455.0 10.6 
7,600.0 14.71 360.00 7,479.3 16.3 
7,625.0 17.58 360.00 7,503.3 23.3 

Vortical Dogleg Build Turn 
I-E/-W . Section Rate Rate Rate 
usft) , (usft) f / 1 OOusft) f/IOOusft) (°/100usft) 

-751.4 179.6 0.00 0.00 0.00 
-772.3 184.6 0.00 0.00 0.00 
-793.2 189.6 0.00 0.00 0.00 
-814.0 194.6 0.00 0.00 0.00 
-834.9 199.6 0.00 0.00 0.00 

-855.8 204.6 0.00 0.00 0.00 
-876.7 209.5 - 0.00 0.00 o.oo 
-897.5 214.5 0.00 0.00 0.00 
-918.4 219.5 0,00 0.00 0.00 
-939.3 224.5 0.00 0.00 0.00 

-960.2 229.5 0.00 0.00 0.00 
-981.0 234.5 0.00 0.00 0.00 

-1,001,9 239.5 0.00 0.00 o.oo 
-1,022.8 244.5 0.00 0.00 0.00 
-1,023.8 244.7 0.00 0.00 0.00 

-1,035.7 247.6 0.00 0.00 0.00 

-1,043.6 249.5 0.00 0.00 0.00 
-1,064.5 254.5 0.00 0.00 0.00 
-1,073.7 256.7 0.00 0.00 0.00 

-1,085.4 259.4 0.00 0.00 0.00 

-1,092.5 261.1 0.00 0.00 0,00 

-1,106.3 264.4 0.00 0.00 0.00 
-1.108.3 264.9 0.00 0.00 0,00 

-1,109.8 265.3 0.00 0.00 0.00 
-1,126.0 269.1 2.00 -2.00 0.00 

-1,142.3 273.0 2.00 -2.00 0.00 
-1,154.2 275.9 2.00 -2.00 0.00 

-1,155.1 276.1 2.00 -2.00 0.00 
-1,164.5 278.4 2.00 -2.00 0.00 
-1,170.4 279.8 2.00 -2.00 0.00 

-1,171.9 280.1 2.00 -2.00 0.00 

-1,172.8 280.3 2.00 -2.00 0X0 
-1.172.9 280.4 2.00 -2.00 0.00 
-1,172.9 280.4 0.00 0.00 0.00 
-1,172.9 280.4 0.00 0.00 0.00 

-1,172.9 280.4 0.00 0.00 0.00 

-1,172.9 280.4 0.00 0.00 0.00 
-1,172.9 280.4 0.00 0.00 0.00 
-1,172.9 280.4 11.50 11.50 0.00 
-1,172.9 281.1 11.50 11.50 0.00 

-1,172.9 283.1 11.50 11.50 0.00 
-1,172.9 286.3 11.50 11.50 0.00 
-1,172.9 1 . 290.6 11.50 11.50 0.00 
-1,172.9 296.2 11.50 11.50 0.00 
-1,172.9 303.0 11.50 11.50 0.00 
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Scientific Drilling 
Planning Report j r o Scientific Drilling 

Database: 
Company: 
Project: 
Site: 
Well: 
Wellbore: 
Design: 

CompassC .: 

Legend Natural Gas 
• Eddy County, New Mexico 
; Pardue 19 Federal Com 2H 
j Pardue 19 Federal Com 2H 
i Wellbore #1 
! Plan #3 .. 

/ Local Co-ordinate Reference: 
TVD Reference: 
MD Reference: 
North Reference: 
Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 
KB @ 3097.0usft 

;:KB@3097.0usft 

iii'Minimum Curvature 

m. 

Planned Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) ( ) n (usft) (usft) (usft) (usft) (•/lOOusft) (•/lOOusft) (VIOOusft) 

7,650.0 20.46 360.00 7,526.9 31.4 -1,172.9 310.9 11.50 11.50 0.00 
7,675.0 23.33 360.00 7,550.1 40.7 -1,172.9 319.9 11.50 11.50 0.00 
7,700.0 26.21 360.00 7.572.8 51.2 -1,172.9 330.1 11.50 ' 11.50 0.00 
7,725.0 29.08 360.00 7,595.0 62.8 -1,172.9 341.4 11.50 11.50 0.00 
7,750.0 31.96 360.00. 7,616.5 75.5 -1,172.9 353.7 11.50 11.50 0.00 

7,775.0 34.83 360.00 7,637.4 89.3 -1,172.9 367.0 11.50 11.50 0.00 
7,800.0 37.71 360.00 7,657.5 104.1 -1,172.9 . 381.4 11.50 11.50 0.00 
7,825.0 40.58 360.00 7,676.9 119.8 -1,172.9 396.7 11.50 11.50 0.00 
7,850.0 43.46 360.00 7,695.5 136.6 -1,172.9 413.0 11.50 11.50 0.00 
7,875.0 46.33 360.00 7,713.2 154.2 -1,172.9 430.1 11.50 11.50 0.00 

7,900.0 49.21 360.00 7.730.0 172.7 -1.172.9 448.1 11.49 11.49 0.00 

BN Sprg 2nd Sand 
7,925.0 52.08 360.00 7,745.8 192.1 -1,172.9 466.8 11.51 11.51 0.00 
7.950.0 54.96 360.00 7,760.7 212.2 -1,172.9 486.4 11.50 11.50 0.00 
7,975.0 57.83 360.00 7,774.5 233.0 -1,172.9 506,6 11.50 11.50 0.00 
8,000.0 60.71 360.00 7,787.3 254.5 -1,172.9 527.4 11.50 11.50 0.00 

8,025.0 63.58 360.00 7,799.0 276.6 -1,172.9 548,9 11.50 11.50 0.00 
8,050.0 66.46 360.00 7,809.5 299.2 -1,172.9 570.9 11.50 11.50 0.00 
8,075.0 69.33 360.00 7,819.0 322.4 -1,172.9 593.4 11.50 11.50 0.00 
8,100.0 72.21 360.00 7,827.2 346.0 -1,172.9 616.3 11.50 11.50 0.00 
8,125.0 75.08 360.00 7,834.2 370.0 -1,172.9 639.6 11.50 11.50 0.00 

8,150.0 77.96 360.00 7,840.0 394.3 -1,172.9 663.2 11.50 11.50 0.00 
8,175.0 80.83 360.00 7,844.6 418.9 -1,172.9 687.1 11.50 11.50 0.00 
8,200.0 83.71 360.00 7,848.0 443.6 -1,172.9 711.1 11.50 11.50 0.00 
8,225.0 86.58 360.00 7,850.1 468.5 -1,172.9 735.3 11.50 11.50 0.00 
8;251.2 89.60 360.00 7,851.0 494.7 -1,172.9 760.8 11.50 11.50 0.00 

8,300.0 89.60 360.00 7,851.3 543.5 -1,172.9 808.1 0.00 0.00 0.00 
8,400.0 89.60 360.00 7,852.0 643.5 -1,172.9 905.2 0.00 0.00 0.00 
8,500.0 89.60 360.00 7,852.7 743.5 -1,172.9 1,002.3 0.00 0.00 0.00 
8,600.0 89.60 360.00 7,853.4 843.5 -1,172.9 . 1,099.4 0.00 0.00 0.00 
8,700.0 89.60 360.00 7,854.1 943.5 -1,172.9 1,196.5 0.00 0.00 0.00 

8.800.0 89.60 360.00 7,854.8 1,043.5 -1,172.9 1,293.6 0.00 0.00 0.00 
8,900.0 89.60 360.00 7,855.5 1,143.5 -1,172.9 1,390.7 0.00 0.00 0.00 
9,000.0 89.60 360.00 7,856.2 1,243.5 -1,172.9 1,487.8 0.00 0.00 0.00 
9,100.0 89.60 360.00 7,856.9 1,343.5 -1,172.9 1,584.9 o.oo 0.00 0.00 
9,200.0 89.60 360.00 7,857.6 1,443.5 -1,172.9 1,682.0 0.00 0.00 0.00 

9,300.0 89.60 360.00 7,858.3 1,543.5 -1,172.9 1,779.1 0.00 0.00 0.00 
9,400.0 89.60 360.00 7,859.0 1,643.5 -1,172.9 1,876.2 0.00 0.00 0.00 
9,500.0 89.60 360.00 7,859.7 1,743.5 -1,172.9 1,973.3 0.00 0.00 0.00 
9,600.0 89.60 360.00 7,860.4 1,843.5 -1,172.9 2,070.4 0.00 0.00 0.00 
9,700.0 89.60 360.00 7,861.1 1,943.5 -1,172.9 2,167.5 0.00 0.00 0.00 

9,800.0 89.60 360.00 7,861.8 2,043.5 -1,172.9 2,264.6 0.00 0.00 0.00 
9,900.0 89.60 360.00 7,862.5 2,143.5 -1,172.9 2,361.7 0.00 0.00 0.00 

10,000.0 89.60 360.00 7,863.2 2,243.5 -1,172.9 2,458.8 0.00 0.00 0.00 
10,100.0 89.60 360.00 7,863.9 2,343.5 -1,172.9 2.555.9 0.00 0.00 0.00 
10,200.0 89.60 360.00 7,864.6 2,443.5 -1,172.9 2,653.0 0.00 0.00 0.00 

10,256.5 89.60 360.00 7,865.0 2.500.0 -1,172.9 2,707.9 0.00 0.00 0.00 
10,277.0 90.33 0.00 7,865.0 2,520.5 -1,172.9 2,727.8 3.57 3.57 0.00 
10,300.0 90.33 0.00 7,864.9 2,543.5 -1,172.9 2,750.1 0.00 0.00 0.00 
10,400.0 90.33 0.00 7,864.3 2,643.5 -1,172.9 2,847.2 0.00 0.00 0.00 
10,500.0 90.33 0.00 7,863.7 2,743.5 -1,172.9 2,944.3 0.00 0.00 0.00 

10,600.0 90.33 0.00 7,863.1 2,843.5 -T, 172.9 ' '3,041.4 • 0.00 0.00 0.00 
10,700.0 90.33 0.00 7,862.6 2,943.5 -1,172.9 3,138.5 0.00 0.00 0.00 

10,800.0 90.33 0.00 7,862.0 3,043.5 -1,172.9 3,235.6 0.00 0.00 0.00 
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Scientific Drilling 
Planning Report i Scientific Drilling 

Database: 
Company:; 
Project: 
Site: 

Well: , -

Wellbore: 
Design: 

g CompassC 

;: Legend Natural Gas 

fi Eddy County, New Mexico .• 

Pardue 19 Federal Com 2H : 

| Pardue 19 Federal Com 2H V 

Local Co-ordinate Reference: 

TVD Reference:: 

MD Reference:; 

North Reference: 
Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 

KB@3097.0usft 

•KB© 3097.0usft 

.Grid 

Minimum Curvature 

Planned Survey; 

Measured - . Vertical • Vertical ', Dogleg Build • Turn 
Depth' ' Inclination Azimuth Depth , +N/-S ; -+E/-W' ' Section /'Rate '. Rate Rate 
(usft) o . • ' o. ' (usft) (usft) ' ,(usft)'; (usft) f/IOOtisft) (•/lOOusft) (•/lOOusft) 

10,900.0 90.33 0.00 7,861.4 3,143.5 -1,172.9 3,332.7 0.00 0.00 0.00 
11,000.0 90.33 0.00 7,860.8 3,243.5 -1,172.9 3,429.8 0.00 0.00 0.00 

11,100.0 90.33 0.00 7,860.2 3,343.4 -1,172.9 3,526.9 0.00 0.00 0.00 
11,200.0 90.33 0.00 7,859.7 3,443.4 -1,172.9 3,624.0 0.00 0.00 0.00 
11,300.0 90.33 0.00 7,859.1 3,543.4 -1,172.9 3,721.1 0.00 0.00 0.00 
11,400.0 90.33 0.00 7,858.5 3.643.4 -1,172.9 3,818.2 0.00 0.00 0.00 
11,500.0 90.33 0.00 7,857.9 3,743.4 -1,172.9 3,915.3 0.00 0.00 0.00 

11,600.0 90.33 0.00 7,857.3 3,843.4 -1,172.9 4,012.4 0.00 0.00 0.00 
11,700.0 90.33 0.00 7,856.8 3,943.4 -1,172.9 4,109.5 0.00 0.00 0.00 
11,800.0 90.33 0.00 7,856.2 4,043.4 -1,172.9 4,206.6 0.00 0.00 0.00 
11,900.0 90.33 0.00 7,855.6 4,143.4 -1,172.9 4,303.7 0.00 0.00 0.00 
12,000.0 90.33 0.00 7,855.0 4,243.4 -1,172.9 4,400.8 0.00 o.oo 0.00 

12,100.0 90.33 0.00 7,854.4 4,343.4 -1,172.9 4,497.9 0.00 0.00 0.00 
12,200.0 90.33 0.00 7,853.9 4,443.4 -1,172.9 4,595.0 0.00 0.00 0.00 
12,300.0 90.33 0.00 7,853.3 4,543.4 -1,172.9 4,692.1 0.00 0.00 0.00 
12,400.0 90.33 0.00 7,852.7 4,643.4 -1,172.9 4,789.2 0.00 0.00 0.00 
12,500.0 90.33 0.00 7,852.1 4,743.4 -1,172.9 4,886.3 0.00 0.00 0.00 

12,521.3 90.33 0.00 7,852.0 4,764.7 -1,172.9 4,906.9 0.00 0.00 0.00 

Design Targets 

Target Name 
- hit/miss target Dip Anglo 

O . 
Dip Dir. 

O 
TVD ' 
(usft) 

+N/-S , 
(usft) 

+E/-W 
(usft) 

Northing -
(usft) ' ' 

Easting , . 
(usft) , Latitude Longitude 

P19FC2H BHL 0.00 0.00 7,852.0 4,764.7 -1,172.9 440,035.20 605,566.80 32° 12' 34,427 N 104° 7* 32.378 W 

- plan hits target center 
- Point 

P19FC2HIP 0.00 0.00 7,865.0 2,500.0 -1,172.9 437,770.50 605,566.80 32° 12 12.016 N 104° 7'32.429 W 

- plan hits target center 
- Point 

Casing Points ;;: 

Measured 
Depth 
(usft) 

Vertical 
Depth 
(usft) Name 

Casing 
Diameter 

I l i l l i i i i l P i l l l 

Hole; 
Diameter 

(") 
400.0 400.0 13 3/8" 13-3/8 17-1/2 

2.527.0 2,500.0 9 5/8" 9-5/8 12-1/4 
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Scientific Drilling 
Planning Report te > Scientific Drilling 

Database: 
Company: 
Project: 
Site: 
Well: 
Wellbore: 
Design: 

i CompassC 
: Legend Natural Gas 
! Eddy County, New Mexico :

; 

j Pardue 19 Federal Corn 2H 
, Pardue'19 Federal Com 2H 
' Wellbore #1 

I Plan #3 

Local Co-ordinate Reference:: 
TVD Reference: 
MD Reference: 
North Reference: 
Survey Calculation Method: 

Well Pardue 19 Federal Com 2H 
KB @ 3097.0usft • 
KB @ 3097.0usft 

. Grid 
Minimum Curvature 

Formations ........ . ....,-\!. v..v.;.:^;!.::.v.,/..... v.-....:. r;...\ r... 

Measured Vertical 
Depth Depth Dip Direction 
(usft) (usft) Name Lithology O (*> 

2,489.2 2,463.0 Bell Canyon top 0.01 

6,104.8 5,999.0 Bone Spring Top 0.01 0.00 

6,162.1 6,055.0 BN Sprg Avalon Upper 0.01 

6,344.1 6,233.0 BN Sprg Sh Top 0.01 

6,434.1 6,321.0 BN Sprg BLs Top 0.01 

6,509.7 6,395.0 BN Sprg B Ls Bse 0.01 

6,791.6 6,673.0 BN Sprg C LS 0.01 

7,042.3 6,923.0 BN Sprg 1st Cedar 0.01 

7,330.3 7,211.0 BN Sprg 1st Cedar B 0.01 

7,900.0 7,730.0 BN Sprg 2nd Sand 0.01 

1/16/2014 4:33:26PM Page7 COMPASS 5000.1 Build 70 



3-5/8" 5M BOPE & Closed Loop Equipment Schematic 

Closed Loop Equipment 
Roll Off Bins & Tracks 

Note: All valves & lines on choke manifold are 3° unless 
otherwise noted. Exact manifold configuration may vary 



Motes Regarding BBowout Preventers 

Legend Natural Gas, III LP 
Pardue 19 Fed Com 2H 

1. The drilling nipple will be constructed so it can be removed mechanically without the aid 
of a welder. The minimum internal diameter will equal BOP bore. 

2. Wear ring will be properly installed in head. 

3. Blowout preventer and all associated fittings will be in operable condition to withstand 
5,000 psi working pressure. 

4. A full bore safety valve tested to a minimum of 5,000 psi working pressure with proper 
thread connections will be on the rig floor at all times. 

5. All choke lines will be anchored to prevent movement. 

6. Hand wheels and extensions will be properly installed and tested 

7. Hydraulic BOP control panel will be located as near in proximity to drillers controls as 
possible 

8. All BOP equipment will meet Onshore Order #2 regulations and requirements. 



Design Plan 
Operating and Maintenance Plan 

Closure Plan 

Pardue "19" Fed Com 2H 
SHL: 190'FSL & 1,140'FEL 
BHL: 330 FNL & 2,283'FWL 

Section 19, T24S R28E 
Eddy County, New Mexico 

Legend Natural Gas, III L.P. will be using all above ground steel pits for fluid and cuttings while 
drilling. If a tank develops a leak we will have immediate visual discovery, we would then 
transfer the fluid to another tank then remove any contaminated soil and dispose of it in the 
cuttings bins for transportation. All leaks should be kept to less than 5 barrels. Rig crews will 
monitor the tanks at all times. 

Equipment List: 
2- Shale Shakers 
1-5500 Centrifuge 
3- Roll Off Bins w/ Tracks 
1- Rig steel pits (1,000 bbl capacity) 
2- 500 bbl Frac Tanks 

During drilling operations all drilling fluids waste and cuttings will be hauled off via CRI 
(Controlled Recovery Inc.) Permit R-9166. 

Dewatering Process: 
CRS Reprocessing Services dewatering process will include the use ofthe H&H 5500 
centrifuge that has a 16" x 56" rotating assembly. Mud will be pulled from the sand trap on the 
rig pits and pumped to the centrifuge using a 2x3 centrifugal pump. We will introduce our 
coagulant for the flocculation process on the downstream side of the 2x3 centrifugal pump. For 
this application we will be using hydrochloric acid as our coagulant. The acid will be located in 
the same area as our equipment and will be in a 300 gallon chemical tote. We will inject the 
acid into the mud using an LMI chemical injection pump. This pump has a max processing rate 
of 10 gallons per hour. After the acid has been introduced we will inject polymer mixture using 
an electrical positive displacement pump. The polymer we will use is packaged in 55# bags 
stored on a pallet located next to our operating area. We will mix the polymer in a 5 to 6 bbls 
tank using fresh water on the first batch. Once the dewatering process starts we will recycle our 
effluent from the centrifuge to build new batches of polymer. Once the acid and polymer are 
injected into the mud on the downstream side ofthe 2x3 centrifugal pump the mud will then 
enter the centrifuge. The flocculation process will occur by the hydrochloric acid clinging to the 
solids suspended in the fluid and the polymer causing the solids to clump together. This 
process plus the g-force ofthe centrifuge strips the fluid of all suspended solids and returns a 
clear clean effluent to the active pits. The solids are discharged down the centrifuge discharge 
slide into the roll off bin and the effluent is returned through a 6" pvc pipe to the rig suction tank. 

See CRS Dewatering Process Diagram -



7-1/16" 1QM 
BX-156-Rjng basket 

13-5/8" 5M 
BX-160 R ing 'Gasket^ 
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BX-160 Ring Gasket 
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1-13/16" 10M 
BXTl5i.Ring Gasket 

2-1/16" 5Wi 
R-24 Ring gasket 

C O 

2-1/16" 5M 
R-24 Ring Gasket 

13-3/8" CASING 

_9-5/8" CASING 

5-1/2" CASING 

A CAUTION Must verify 
Running Procedure Revision 
level in SAP prior to usage. 

St i l l 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" Rev 01 



Safety Hazard Indicators 

A CAUTION 

W A R N I N G 

Indicates a hazardous situation 
which, if not avoided, could result 
in minor or moderate injury 

Indicates a hazardous situation 
which, if not avoided, could result 
in death or serious injury 

Indicates a hazardous situation 
which, if not avoided, will result 
in death or serious injury 

Preferred to address practices 
not related to personal injury 

E&;00u175-02 

This document alone does not qualify an individual to Install/Run the Equipment. This document 
is created and provided as a reference for Qualified Cameron Service Personnel and does not 
cover all scenarios that may occur. 

© 2013 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. 

RP-002748 
Rev 01 
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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 ofthe procedures and policies listed in this procedure cannot be followed, contact a Cameron Representa
tive for the best course of action. 

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

4. AJob Hazard Analysis (JH A) 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 
ofthe JHA, evacuation routes, emergency contacts, etc. All meeting attendees and a Company Representative 
will sign-off on 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 LockoutVTagout 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 carried 
out on this particular equipment. 

7. Always check for any trapped pressure before servicing the equipment. All valves downstream ofthe 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 Material Safety Data Sheets (MSDS)forcommonly 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 arid 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 ofthe equipment model and refer to the appropriate procedure, before attempting any operation or ser
vice on 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. 

;KV{;:;: ;;: :V;::";W R i v 01 - RP Gonorol V^rnlhg M.cihtforas 25/6ct /2010 
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For Installation and Removal 

Valve Removal Plugs refer to: 

Publication: RP-001558 
(Assembly Procedure for 
VR Plugs and Recommended 
Torque Values) 

lake-up Requirements 
API Flange 

Refer to: 

Publication: RP-002153 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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7-1/16" 10M 
BX-156 Ring Gasket 

13-5/8" 5M 

1-13/16" 10M 
BX-151 Ring Gasket 

BX-160 Ring Gasket 4s . JJAt 

13-5/8" 5M 
BX-160 Ring Gasket 

2-1/16" 5M 
R-24 Ring Gasket 

RP130255 

^ 13-3/8" CASING 

n 9-5/8" CASING 

5-1/2" CASING 
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mttmm C o n t a c t y o u r C a m e r o n r e p r e s e n t a t i v e f o r r e p l a c e m e n t p a r t i n q u i r i e s . C a m e r o n 
p e r s o n n e l c a n c h e c k t h e l a t e s t r e v i s i o n o f t h e a s s e m b l y b i l l - o f - m a t e r i a l t o o b t a i n t h e a p p r o 
p r i a t e a n d c u r r e n t r e p l a c e m e n t p a r t n u m b e r . 

COWER MULTI-BOWL'ASSEMBLY 
, • ^Jih v V * ' 

Item Qty 
A1 1 

A2 1 

Description 
Casing Head, MB-S Lower, 
13-5/8" 5M x 13-3/8" SOW 
w/two 2-1/16" 5M SSOs 
Part# 2253955-01-01 

CR Landing Base f/13-5/8" 
flange, 24" OD base plate 
Part# 2057661-02-01 

k,U RPERf MULTI^BOWllftSSEMBLYp 

Item Qty 
B1 1 

B2 1 

B3 1 

B4 1 

B5 1 

Description 
Spool, MBS-L Upper, 13 
5/8" 5Mx13-5/8"5M,w/twc 
2-1/16" 5M SSOs 
Part# 2161751-02-03 

Casing Hanger, Mandrel, 
MBS, 13-5/8" x 9-5/8" LCSG 
btm x 10.000-4 Stub Acme Ih 
running thrd top, slick neck 
Part# 2161673-03-01 

Packoff Support Bushing 
MBS, 13-5/8" for mandre 
9-5/8" 3M thru 10M Service 
Part# 2161673-03-01 

Casing Hanger IC-1, 13-5/8' 
x 5-1/2" casing 
PartS 2236815-03-04 

Packoff for IC-1 Hanger, 13-
5/8" 10M x 5-1/2" OD double 
T seal prep, w/ 6-5/8" ex
tended neck and 5" BPV thrc 
Part# 2330172-04-01 

? TUBINGsSPOOL"ASSEMBLY 

Item Qty Description 
C1 1 Tubing Spool, Type 'C\ 13 

5/8" 5M x 7-1/16" 10M, w/twc 
1-13/16" 10M SSOs and 11' 
nom 'NX* prep btm 
Part# 2161751-02-03 

C2 1 'NX'Bushing, 11" nom x 6-5/8" 
OD casing, w/ integral bii 
guide 
PartS 2161829-06-01 

iREeOMMENDEDISERVICElTQOLS: 

Item Qty Description 
ST1 1 Test Plug, Type'C, 13-5/8" 

nom, 4-1/2" IF box top x pin 
bottom 
Part #2247044-01-01 

ST2 1 Wear Bushing, MBS, 13-5/8" 
Nom x 12.31 Bore, 33.28" 
long with J-slots 
PartS Y29100-72300411 

ST3 1 Wear Bushing, IC-2 & IC-9 
13-5/8" Nom x 10-3/4 Bore 
14" long with J-slots 
PartS Y29106-03000021 

ST4 1 Wear Bushing Running and 
Retrieving Tool, IC-2,13-5/8" 
Nom ,4-1/2" IF box btm x top 
PartS 2301310-02 

ST5 1 MBS Casing Hanger R/T, 
10"-4 stub acme Ih btm x 
9-5/8" 8rd LC top 
PartS 2161757-11-01 

ST6 1 RunningTooIforMBSSupport 
Bushing, 13-5/8" nom, 9.25"-
4 stub acme Ih, w/4-1/2" pin 
btm x 4-1/2" IF box top 
PartSY29000-77800171 

ST7 1 Jettingtool.13-5/8" NomType 
MBS, 4-1/2" IF box top 
Part #2247778-01 

^CAIVIERON 
13-5/8" 5M MBS System 

13-3/8" x 9-5/8" x 5-1/2" : • ' '-RP-002748 
Rev 01 
Page 7 



Stage 1.0 — 13-3/8" Casing 
ti&mamimmm Always wear proper P P E (Personal Protective Equipment) such as safety 
shoes, safety glasses, hard hat, gloves, etc. to handle, install and operate the equipment. 

& C A U T I O N Threaded Devices should N E V E R be routinely tightened under 
pressure. This includes: Flange Bolting, Pipe Plugs, Bull Plugs, Union Nuts, Tie-

down/Lockscrew Glands. 

1.0 Install the MBS As -
sembly 

1.1.1. Run the 13-3/8" Casing and 
cement as required. 

1.1.2. Examinethe/WBSSysfemfftem 
A1 & B1). Verify the following: 

bore is clean and free of 
debris 

all threads are clean and 
undamaged 

o-ring is properly installed 
and undamaged 

orient the System as illus
trated. 

all lower and upper lock-
screws are retracted from 
the bore 

| | | | | | | | § | | | j § A l l L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

1.1.3. Determine the correct elevation 
for the top of the MBS System 
and cut 13-3/8 casing at the 
appropriate elevation. 

1.1.4. Grind a 3/8" x 3/16" bevel on 
the OD ofthe casing stub. This 
will allow the stub to pass by the 
o-ring in the bottom prep of the 
Casing Head. 

iimmm It is advisable to grind the 
ID ofthe casing to allow the drill pipe 
and casing collars to be run smoothly. 

13-5/8" 5M MBS System 
13-5/8" 5Mx 13-3/8" SOW 

42 

1—5.19— 

F T T H — H ~ Z J 

1-5.25-1 

p: 

3 .., u: 

32.88 

RP130256 

_ 12.312 _ 
Min Bore 

RP-002748 
Rev 01 
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Stage-1.0 —13-3/8" Casing 

1.1.5. Align and level the MBS System above the casing stub, orienting the outlets 
so they will be compatible with the drilling equipment. 

1.1.6. Slowly and carefully lower the Assembly onto the casing stub. 

1.1.7. Remove the 1/2" npt test fitting prior to welding. 

1.1.8. Weld and test as required. 

NOTE The weld should be a fillet-type weld with legs no less than the wall 
of the casing. Legs of 1/2" to 5/8" are adequate for most jobs. 

mmm Do Not use HOT HEADS, or similar methods of preheating, as it may 
damage seals and packing. 

mmm Refer to the Recommended Procedure for Field Welding Pipe to 
Wellhead Parts for Pressure Seal found in the back of this manual for details 
of the welding and testing procedure. 

1.1.9. Reinstall the fitting. 

13-5/8" 5Wl MBS System 
. 13-3/8" x 9-5/8" x 5-1/2" 
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Stage 2.0 — 9-5/8" Casing 

2A Test the BOP Stack 

mmm Previously used BOP Test Plugs must be in
spected for damage due to wear. Where warranted such as 
highly deviated wells the Tester must be checked periodi
cally to insure integrity. 

AWARIMING Immediately after making up the BOP stack 
and periodically during the drilling of the hole for the next 
casing string, the BOP stack (connections and rams) must 
be tested. 

2.1.1. Make up the BOP stack to the Spool using a spare 
ring gasket. 

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

• seal is in place and undamaged 

• 1/2" pipe plug is installed, if required 

• all threads are in good condition 

2.1.3. Orient the Tool as illustrated.. 

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

2.1.5. Make up a joint of drill pipe to the bottom of the Tool. 

^WARNING, Aminimum of one jointof Drill Pipe is required 
on lhebot tom of the BOP Test Plug to ensure BOP Test 
plug remains centralized. 

Test Plug Type ' C 

4-1/2" 
Pin 

1/2" LP 
Weephole 
Pipe Plug 

'WQ' Seal 

RP050117 

2.1.6. Wipe the seal of the Tool with a coat of light oil. 

RP-002748 
Rev 01 
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Stage 2 — 9-5/8" Casing 

2.1.7 Ensure all upper and lower 
lockscrewsoftheMBSSystem 
are retracted from the bore. 

l A w f t R N i N d , A l l L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

2.1.8. Open the annulus valve of the 
LowerHousingorCasingHead. 

2.1.9. Slowly lower the Test Plug 
through the B OP until it lands on 
the load shoulder in the Lower 
Housing or Casing Head. 

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

2.1.11. Monitor the annulus valve for 
signs of pressure. 

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

2.1.13. Remove as much fluid from the 
BOP stack as possible. 

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

fmwEi it may be necessary to open 
the annulus valve when starting to 
retrieve the Test Plug to relieve and 
vacuum that may occur. 

2.1.15. Clean, grease and store theTool 
as required. 

2.1.16. Repeat this procedure as re
quired during drilling operations. 

13-5/8" 5WI MBS System 
13-3/8" x 9-5/8" x 5-1/2" - : 
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Stage 2 — 9-5/8" Casing 

2.2 Run the Wear Bushing Before Drill-
ins • 

NQIEi Previously used wearbushings must be inspected 
for damage and significant reduction in wall thickness due 
to wear. Where warranted such as highly deviated wells 
the wear bushing must be checked periodically to insure 
integrity. 

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

2.2.1. Examine the Wear Bushing Running Tool (Item 
ST4). Verify the following: 

• bore is clean and free of debris 

• lift lugs are intact and undamaged 

• all threads are clean and free of debris 

2.2.2. Orient the Tool with the lift lugs down. 

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

2.2.4. Examine the Wear Bushing (Item ST2). Verify the 
following: 

• bore is clean and free of debris 

• stop lugs are secure 

• J-slots are clean and free of debris 

2.2.5. LowertheTest Plug into the Wear Bushing and rotate 
the Plug 1/4 turn clockwise. 

Running Tool 

14.93 

-4-1/2"IF 

-4-1/2"IF 

x — i Lift Pins (4) 

Wear Bushing 

33.28 

-12.32-

RP130258 

RP-002748 
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Stage 2.0 — 9-5/8" Casing 

2.2.6. Verify all upper andlowerlock-
screws of the MBS System 
are retracted from the bore as 
indicated. 

i l l l i i i i s i l A " L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

2.2.7. Slowly lower the Tool/Bushing 
Assembly through the BOP 
stack and into the MBS System, 
until it lands on the load shoulder 
in the Casing Head. 

2.2.8. Run in only two lowermost 
lockscrews ofthe MBS Upper 
Spool, 180° apart snug tight. 

jAwARNiNfi Do Not overtighten the 
lockscrews. 

i i f l ^ S S M i f l l A l l L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

2.2.9. Remove the Tool from the Wear 
Bushing by rotating the drill pipe 
counterclockwise 1/4 turn and 
lifting straight up. 

2.2.10. Drill as required. 

13-5/8" 5WI MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Stage 2.0 — 9-5/8" Casing 

2.3 Retrieving the Wear 
Bushing After Drill-
ins 

2.3.1. Make up a joint drill pipe to the 
. Tool. Ensure the lift lugs are 

down. 

2.3.2. Slowly lower the Tool into the 
Wear Bushing. 

2.3.3. Rotate the Tool clockwise until 
the drill pipe drops approxi
mately 2". This indicates the lugs 
have aligned with the J-slots of 
the Wear Bushing. 

2.3.4. Slack offallweighttomakesure 
the Tool is down. 

2.3.5. Rotate the Tool clockwise 1/4 
turn to fully engage the lugs in 
the Wear Bushing. 

2.3.6. Retract lowermostlockscrews 
of the MBS Upper Spool and 
retrieve the Wear Bushing. 

lA^&ENJU&a A l l L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

2.3.7. Remove the Bushing and the 
Tool from the drill string. 

2.3.8. Clean, grease and store tools 
as required. 

RP-002748 
Rev 01 
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Stage 2.0 — 9-5/8" Casing 

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 floorto 

the landing shoulder and confirm that the 
hanger hastraveledthe required distance. 

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

2A Hang off the Casing 

2.4.1. Run the 9-5/8" casing and space out as 
required. 

2.4.2. Examine the Casing HangerRunning Tool 
(Item ST5). Verify the following: 

• bore is clean and free of debris 

• all threads are clean and undamaged 

• o-ring is clean and undamaged 

• scribe line is clearly identifiable 

2.4.3. Orient the Tool with the casing threads up. 

2.4.4. Examinethe Mandrel Casing Hanger(ltem 
B2). Verify the following: 

• bore is clean and free of debris 

• all threads are clean and undamaged 

• neck seal area is clean and undamaged 

2.4.5. Orient the Hanger with the casing threads 
down. 

13-5/8" MBS Casing Hanger 
Running Tool 

22.00" 

9-5/8" 
Casing Thread 

• 9.75" 

10" Left Hand 
Running Thread 

RP030029 

13-5/8" MBS 
Casing Hanger 

22.75" 

8.825" 

Min. Bore 

•13.43"-

— Seal Neck 

• 10" Left Hand 
RunningThread 

9-5/8" 
Casing Thread 

Tong Here 

RP030030 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Stage 2.0 — 9-5/8" Casing 

2.4.6. Make up a landing joint to the 
top of the Tool. 

2.4.7. Wipe the OD ofthe Hangerneck 
and the Running Tool o-ring and 
running threads with a light coat 
of oil or grease. 

i i ARiviiiviG Excessive oil or grease 
may prevent a positive seal from 
forming. 

2.4.8. Make up the Tool onto the 
Hanger with left hand rota
tion to approximately 15 to 16 
turns until it bottoms out on the 
Hanger body. 

^WARNING Do Not torque the Hanger/ 
Tool connection. 

2.4.9. Back off the Tool 1/2 a turn 
allowing 1/8" gap between the 
Tool and the Hanger. 

2.4.10. Lower the Hanger onto the last 
joint of casing run and make up 
the connection to the thread 
manufacturers recommended 
optimum torque. 

29.88" 

Landing Joint 

Scribe line mark 
with paint marker 

Running Tool 

Hanger 

Tong Here 

9-5/8" Casing 

RP030031 
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Stage.2.0 — 9-5/8" Casing 

2.4.11. Verify al l upper and lower 
lockscrews are retracted from 
the bore as indicated. 

lAyyARNL^S' A " L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

2.4.12. Slowly and carefully lower the 
Hanger through the BOP and 
land it in the Lower MBS Casing 
Spool. 

2.4.13. Slack off all weight on the casing. 

2.4.14. Verify the well is safe and under 
control. 

2.4.15. Carefully open the outlet valve 
on the Casing Spool. 

2.4.16. Visually verify the scribe line isin 
the center ofthe outlet indicating 
the Hanger is properly landed. 

2.4.17. Close the outlet. 

2.4.18. Cement the casing as required. 

iimm Cement returns may betaken 
through the flutes of the Hanger and 
out of the BOPoroutof the side outlets 
on the Casing Spool. 

2.4.19. Rotate the landing joint and 
Running tool to the right until 
the thread jump can be felt. 

2.4.20. Retrieve the Landing Joint and 
Running Tool to the rig floor. 

2.4.21. Clean, greaseandstoretheTool 
as required. 

Upper and 
Lower 

Lockscrews 
Retracted 

U5.25-J 

Running 
Tool-

Hanger-

RP130261 

-Drill Pipe 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Stage 2.0 — 9-5/8" Casing 

2.5 Washout for the 
Packoff Support 
B u s h i n g (Op t ion ) 

2.5.1. Examine the Washout Tool 
(Item ST7). Verify the following: 

• bore is clean and free of debris 

• all threads are clean and 
undamaged 

2.5.2. Orient the Tool as illustrated. 

2.5.3. Make up a joint of drill pipe to 
the top of the wash tool. 

2.5.4. Verify all upper and lower lock-
screws are retracted from the 
bore. 

&yu^RNl1 l ^ | | A H L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d - O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 

L f o r g u i d a n c e . 

29.49 

-Landing 
Joint 

-4-1/2" IF 

-Wash 
Tool 

-10.73- RP040839 

2.5.5. Open the lowermost outlet valve on the MBS system. 

2.5.6. Carefully lower the wash tool through the BOP. 

2.5.7. Slow the rate of decent until the tool lands out on top ofthe Casing Hanger. 

2.5.8. Wash out the MBS profile carefully raising and lowering the tool while the 
flowing through the tool. 

2.5.9. Take returns through the open outlet valve, and wash until clean returns 
are taken. 

2.5.10. Retrieve the wash tool, clean, grease, and store the tool. 

r 5 .19-

Upper and 
Lower 

Lockscrews 
Retracted 

H I n B 

i-5.25-

Wash Tool-

Hanger-

RP130262 

-Drill Pipe 
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Stage 2.0 — 9-5/8" Casing 

2.6 Installing the Packoff Support Bush-
Log ; 

NOTE The following steps detail the installation o f the 
MBS Packoff Support Bushing if the casing has been run 
normally and is hung off with the Mandrel Casing Hanger 

2.6.1. Thoroughly washout the System. Ensure all mud and 
debris are removed from the top ofthe Hanger and ID 
ofthe Spool. 

2.6.2. Examine the PackoffSupportBushingRunning Tool 
(Item ST6). Verify the following: 

• bore is clean and free of debris 

• all threads are clean and undamaged 

2.6.3. Orient the Tool as illustrated. 

2.6.4. Examine the Packoff Support Bushing (Item B3). 
Verify the following: 

• bore is clean and free of debris 

• all elastomer seals are in place and undamaged 

• all threads are clean and undamaged 

2.6.5. Orient the Bushing as illustrated. 

2.6.6. Lubricate the ID of the T seals and the OD ofthe 
dovetail seals liberally with a light oil or grease. 

2.6.7. Mark the scribe line on the OD of the 
Bushing with a paint marker the entire 
length of the line. 

13-5/8" MBS Packoff 
Running Tool 

14.00" 

4-1/2" 
IF Thread 

9-1/4-' Lett Hand 
Running THread 

Landing Sub 

4-1/2" 
IF Thread 

RPQ61293 

13-5/8" MBS Packoff 
Support Bushing 

24.50" 

9-1/4" Left Hand 
Running Thread 

Scribe 
Line 

Dovetail Seals 
(4 Req'd) 

P Seals 
(2 Req'd) 

RP030034 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Stage '2.0 — 9-5/8" Casing 

2.6.8. Run drill pipe or heavy weight 
collars through the rotary table 
and hang off in the floor slips. 

mmm Heavy weight drill pipeor drill 
collars are used to aid in landing the 
Support Bushing. Weight required to 
pull thesupport bushing into the Head 
is approximately 1500 lbs per Dovetail 
seal. 1 

2.6.9. Make up a landing joint to the 
top ofthe Running Tool. 

2.6.10. Wipe the running threads ofthe 
Packoff and the mating threads 
of the running tool with a light 
coat of oil or grease. 

2.7.11. Lower theTool onto the Packoff 
until the mating threads make 
contact. 

2.6.12. While balancing the weigh, 
rotate the tool to the right until 
thread jump can be felt then to 
the left approximately 6 turns. 
Do not tighten. 

2.6.13. Make up the lowermost pin con
nection of the Running Tool to 
the box connection of the drill 
pipe hung off in the rig floor. 

2.6.14. Verify all lower and upper lock-
screws of the MBS System 
are retracted from the bore as 
indicated. 

2.6.15. Slowly lower the assembly 
through the BOP stack and 
MBS System until the Support 
Bushing lands on the Casing 
Hanger. 

mmm When landing the Support 
Bushing on the Hanger the scribe line 
will be visible in the middle ofthe outlet 
ofthe MBS Spool. 

2.6.16. Verify the Packoff has landed properly through the MBS Upper Spool outlet: 

• ensure no pressure build up has occurred 

• remove outlet equipment and set aside 

• visually verify the scribe line is visible in the center ofthe outlet 

• reinstall the outlet equipment 

2.6.17. Fully run in the lowermost lockscrews of the Upper MBS Spool in an 
alternating cross pattern to refusal. 

A WARNING A l l L o c k s c r e w s M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d - " ' O t h e r w i s e c o n t a c t S u r f a c e E n g i n e e r i n g f o r g u i d 
a n c e . 
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Stage 2.0 — 9-5/8" Casing 

2.7 Energize the Upper 
Seal ofthe Packoff 

2.7.1. Locate the ports on the lower 
portion of the MBS Spool for 
injecting plastic packing into 
the upper P seal and remove 
the pipe plug from each port. 

2.7.2. Remove the check valve from 
one port only. 

2.7.3. Install a plastic packing gun 
with a test pump into the port 
which still contains the check 
valve and inject plastic until a 
continuous stream flows from 
the empty port. 

2.7.4. Replace the check valve and 
pipe plug into the empty port 
and continue to inject plastic 
packing to 5,000psimaximum. 

I M S If the 9-5/8" Emergency 
Packoff is used do not exceed 80% of 
casing collapse. 

J Contact the Drilling Super
visor to determine the collapse pres
sure of the specific grade and weight 
of the casing used. 

2.7.5. Hold and monitor the injection 
pressure until it has stabilized. 

2.7.6. 0 nee the pressure has stabilized 
carefully bleed the injection 
pressure back into the test 
pump. 

2.7.7. Replace the pipe plug. 

NOTE For proper injection gun 
operation procedure refer to the back 
of this manual. 

2.8 Energize the Lower 
Seal ofthe Packoff 

2.8.1. Locate the ports on the flange 
ofthe Casing Head for injecting 
plastic packing into the lower P 
seal and remove the dust cap 
from each fitting 

2.8.2. Installaplasticpackinggunwith 
a test pump onto one fitting and 
a bleeder tool onto the opposite 
fitting. 

2.8.3. Open the bleeder tool to vent to 
the atmosphere. 

2.8.4. Inject plastic packing until a 
continuous stream flows from 
the bleeder tool. 

2.8.5. Close the bleeder tool and con
tinue to inject plastic packing to 
5,000 psi maximum. 

If the 9-5/8" Emergency 
Packoff is used do not exceed 80% of 
casing collapse. 

NOTE | Contact the Drilling Super
visor to determine the collapse pres
sure of the specific grade and weight 
of the casing used. 

2.8.6. Hold and monitor the injection 
pressure until it has stabilized. 

2.8.7. Oncethepressurehasstabilized 
carefully bleed the injection 
pressure back into the test 
pump. 

2.8.8. Remove the bleeder tool and 
injection gun. 

2.8.9. Replace the dust caps. 

NOTE For proper injection gun 
operation procedure refer to the back 
of this manual. 

13-5/8" 5M MBS System 
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Stage 2.0 — 9-5/8" Casing 

2J3 Test the Connection 

2.9.1. Locate the. port on the lower por
tion of the M BS Spool for testing 
the connection and remove the 
fitting. 

2.9.2. Install a test pump into the open 
port and inject test fluid to 5,000 
psi maximum. 

NOTE If the 9-5/8" Emergency 
Packoff is used do not exceed 80% of 
casing collapse. 

jContactthe Drilling Super
visor to determine the collapse pres
sure ofthe specific grade and weight 
of the casing used. 

2.9.3. Hold and monitor the test 
pressure for 15 minutes or as 
instructed bythe Drilling Super
visor. 

2.9.4. Once a satisfactory test has been achieved carefully bleed off all test pres
sure and remove the test pump. 

2.9.5. Replace the fitting. 

2.9.6. Balancing the string weight, rotate the Tool to the right 6 full turns to the 
right until the threads of the Packoff and the Tool disengage and retrieve 
the Too! to the rig floor. 

RP-002748 
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Stage 3.0 — 5-1/2" Casing 

3J Test the BQP Stack 

mmm Previously used BOP Test Plugs must be in
spected for damage due to wear. Where warranted such as 
highly deviated wells the Tester must be checked periodi
cally to insure integrity. 

p j j ^ ^ j t f j j f Immediately after making up the BOP stack 
and periodically during the drilling ofthe hole for the next 
casing string, the BOP stack (connections and rams) must 
be tested. 

3.1.1. Make up the BOP stack to the Spool using a spare 
ring gasket. 

3.1.2. Examine the Test Plug (Item ST1). Verify the follow
ing: 

• seal is in place and undamaged 

• 1/2" pipe plug is installed, if required 

• all threads are in good condition 

3.1.3. Orient the Tool as illustrated.. 

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

3.1.5. Make up a joint of drill pipe to the bottom of the Tool. 

S&wARN'N'g 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. 

3.1.6. Wipe the seal of the Tool with a coat of light oil. 

Test Plug Type 'C 

4-1/2" 
Pin 

1/2" LP 
Weephole 
Pipe Plug 

• WO.' Seal 

RP050117 

13-5/8" 5M MBS System 
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Stage 3.0 — 5-1/2" Casing 

3.1.7 Ensure all upper and lower 
lockscrews of theMBSSystem 
are retracted from the bore. 

'AvyARNi l^Gl A " L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

3.1.8. Open the annulus valve of the 
MBS Spool. 

3.1.9. Slowly lower the Test Plug 
through the BOP until it lands on 
the Packoff Support Bushing. 

3.1.10. Close the BOP rams on the drill 
pipe and test to 5,000 psi maxi
mum. 

3.1.11. Monitor the annulus valve for 
signs of pressure. 

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

3.1.13. Remove as much fluid from the 
BOP stack as possible. 

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

NOTE It may be necessary to open 
the annulus valve when starting to 
retrieve the Test Plug to relieve and 
vacuum that may occur. 

3.1.15. Close the valve. 

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

3.1.17. Repeat this procedure as re
quired during drilling operations. 

Uppermost 
Lockscrews 
Retracted 

•5.19H 

BOP 
Stack 

Drill Pipe 
used to (PBS* 

Centralize 
Test Plug 

RP130264 

-Drill Pipe 
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Stage 3.0 — 5-1/2" Casing 

3.2 Run the Wear Bushing Before Drill-
ing . . 

mmm Previously used wear bushi ngs must be inspected 
for damage and significant reduction in wall thickness due 
to wear. Where warranted such as highly deviated wells 
the wear bushing must be checked periodically to insure 
integrity. 

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

3.2.1. Examine the Wear Bushing Running Tool (Item 
ST4). Verify the following: 

• bore is clean and free of debris 

• lift lugs are intact and undamaged 

• all threads are clean and free of debris 

3.2.2. Orient the Tool with the lift lugs down. 

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

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

• bore is clean and free of debris 

• stop lugs are secure 

• J-slots are clean and free of debris 

3.2.5. LowertheTest Plug into the Wear Bushing and rotate 
the Plug 1/4 turn clockwise. 

Running Tool 

14. 93 

Wear Bushing 

14.00 

-10.75-

-4-1/2" IF 

-4-1/2" IF 

Lift Pins (4) 

RP130265 

13-5/8" 5M MBS System 
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Stage 3.0 — 5-1/2" Casing 

3.2.6. Verify all lower lockscrews of 
the MBS System are retracted 
from the bore as indicated. 

IAWARNUN©, A " L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

3.2.6. Slowly lower the Wear Bush
ing Assembly through the BOP 
stack and land it on the Packoff 
Support Bushing. 

3.2.7. Disengage the Tool from the 
Wear Bushing by rotating the 
drill pipe counterclockwise 1/4 
turn and lifting straight up. 

3.2.8. Run in two uppermost MBS 
Spool Lockscrews 180° apartto 
hold the wear bushing in place. 

l&WARrOjMNiG A H L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

3.2.9. Retrieve the Too! to the rig floor. 

3.2.10. Carefully remove the tool from 
the drill string. 

3.2.11. Drill as required. 

Upper Lockscrews 
Retracted Dimension 

Run In 2 _ 
Uppermost '|_[_JJ' 
Lockscrews 

at 180 "apart 

c f — r 

RP130266 

-Drill Pipe 

-Running 
Tool 

-Wear 
Bushing 



Stage 3.0 — 5-1/2" Casing 

3.3 Retrieve the Wear 
Bushing After Drill-
ing 

3.3.1. 

3.3.2. 

3.3.3. 

3.3.4. 

3.3.5. 

3.3.6. 

Make up a joint of drill pipe to 
the Ru nning Tool ensuring the lift 
lugs are down and the elastomer 
is up. 

Slowly lower the Tool through 
the BOP stack until it lands on 
the Wear Bushing. 

Rotate the Tool clockwise until 
the drill pipe drops approxi
mately 2". This indicates the 
lugs have aligned with the Wear 
Bushing slots. 

Slack off all weight to make sure 
the Tool is down. 

Rotate the Tool clockwise 1/4 
turn to fully engage the lugs in 
the Wear Bushing. 

Retract the uppermost MBS 
Spool Lockscrews as indi
cated. 

^ v y A R N i N G i A H L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . • 

3.3.7. Slowly retrieve the Wear Bush
ing and remove it and the Tool 
from the drill string. 

3.3.8. Clean, greaseand store the Tool 
and Wear Bushing. 

13-5/8" 5M MBS System 
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Stage 3.0 — 5-1/2" Casing 
^smSBMSmmem Always wear proper P P E (Personal Protective Equipment) especially gloves 
to handle and install the slip type casing hanger. 

mma. 1. Re-confirm the Casing OD and 
grade. Remove and clean loose 
scale from Casing OD. 

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

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

ZA Hang Off the Casing 
3.4.1. Run the casing and cement as required. 

iisimum Ensure that the casing is central
ized. Hanger clearances are small and center
ing must be accurate. 

3.4.2. Drain the BOP and MBS Spool bowl 
through the Spool side outlet. Leave 
the valve open until the Casing Hanger 
is set. 

3.4.3. There are two methods used to install 
the Casing Hanger: 

• from the rig floor through a full open
ing BOP stack, provided no casing 
collars are between the rig floor and 
the Head/Spool. 

• underneath the BOP stack, provided 
the well is safe and under control. 
This option allows the Hanger bowl 
to be inspected and thoroughly 
washed prior to the Hanger Instal
lation. 

3.4.4. Examine the Casing Hanger (Item B4) 
Verify the following: 

• all screws are in place and intact 

• slips are intact, clean, undamaged 

13-5/8" Nom IC-1 
Packoff Assembly 

Packoff Body 

T Seals 

RP1309fia 

13-5/8" Nom x 5-1/2" 
IC-1 Casing Hanger 

Slip Segments 

Latch Screw 

Remove 
Slip Retainer 
Screws 

3.4.5. Remove the latch screw and separate the Hanger halves. 

3.4.6. Place two boards against the casing to support the Hanger. 

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

3.4.8. Remove the (4) slip retainer screws 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 Spool. 

3.4.9. Grease the Casing Hanger body. 
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Stage 3.0 — 5-1/2" Casing 

3.4.10. Ensure all uppermost lock-
screws of the MBS Spool are 
retracted from the bore. 

S^^ARKJJNG! A l l L o c k s c r e w s 
M U S T a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n 
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

3.4.11. Remove the support boards and 
lower the Hanger into the Pack-
off, using a cat-line to center the 
casing, if necessary. 

3.4.12. Pull tension on the casing to 
the desired hanging weight (no 
minimum weight is required). 

3.4.13. Slack offon the casing. Asharp 
decrease on the weight indicator 
will signify that the Hanger has 
taken weight and is supporting 
the casing. 

^WARNi Nfe Protectthe MBS Spool bowl 
from casing cut debris 

3.4.14. Rough cut the casing approxi-

Rough Cut 

Approximately 
12.00 

Uppermost 
Lockscrews 
Retracted 

RP130269 

r-1-1/4"±1/8" 

Final Cut 

3.4.15. Final cut the casing at 1-1/4" ±1/8" above the top ofthe MBS Spool flange. 
Place a 3/8" x 3/16" bevel on the casing stub and remove all burrs and 
sharp edges. 

mately 12" above the top of o f the Packoff will be damaged 
the MBS Spool and move the — 
excess casing and BOP out of 
the way. 

There must not be any rough edges on the casing or the T ' seal 

mmnEi Always physically mea
sure the bottom prep ofthe next com
ponent to be installed prior to making 
the final casing cut. 

IAWARNING The ID edge ofthe casing may be ground slightly to allow drill pipe 
and casing collars to pass smoothly. 

^WARNING DO Not run in lockscrews. Do Not Fill the void above the hanger. 

13-5/8" 5M MBS System 
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Stage 3.0 — 5-1/2" Casing 

3.4.16. Examine the Emergency 
Packoff (Item B5). Verify the 
following: 

T seal is properly installed, 
clean and undamaged 

Dovetail seal is properly 
installed, clean and undam
aged 

bore is clean and free of 
debris 

3.4.17. Wipe the ID ofthe T Seal. OD 
of the Dovetail seal and OD of 
the casing stub with a light coat 
of oil or grease. 

^WARNING Excessive oil orgrease will 
prevent a positive seal from forming. 

3.4.18. Ensure the spool bore is clean 
and free of debris. 

3.4.19. Lift and suspend the Packoff and 
carefully lower the packoff over 
the casing stub onto the Spool 
and land on top of the Casing 
Hanger. 

i M K f l l l i DO NOT damage the T 
seals or their sealing ability will be 
impaired! 

3.4.20. Run in the uppermost lock-
screws ofthe MBS Spool in an 
alternating cross fashion to the 
torque referenced in the chart 
in the back of this procedure. 

3.4.21. Fill the void above the Packoff 
with clean oil to the top of the 
Spool. 

^WMiNjNq D 0 N O T overfill the void. 
Oil that becomes trapped under the 
ring gasket will prevent formation of 
a positive seal. 
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Stage 3.0 — 5-1/2" Casing 

5Ji Install the Tubing Spool 
t 

3.5.1. Examine the Tubing Spool (Item C1). 
Verify the following: 
• bore is clean and free of debris 

• 'NX'Bushing (Item C2) is installed, P 
seal is properly installed and undam
aged. 

• 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 indicated 

f ^ \ ^_R j \HNG A H L o c k s c r e w s M U S T 
a c h i e v e p o s i t i o n s a s i n d i c a t e d . 
O t h e r w i s e c o n t a c t S u r f a c e E n g i 
n e e r i n g f o r g u i d a n c e . 

3.5.2. Lubricate the ID of the P seal and the 
OD of the casing hanger/casing stub 
with light oil or grease. 

mimm I Excessive oil or grease may prevent 
a positive seal from forming. 

3.5.3. I nstall a new Ring Gasket BX-160 into 
the ring groove ofthe MBS Spool Flange. 

3.5.4. Lift and suspend the Tubing Spool over 
the Casing Packoff neck, ensuring it is 
level. 

3.5.5. Orient the Tubing Spool outlets as 
required and carefully lower the Tubing 
Spool overthe Casing Packoff neck until 
it lands on the ring gasket. 

I^W^NMNJG Do Not damage the 'P' seal or its 
sealing ability will be impaired. 

3.5.6. Make up the connection using the Studs 
and Nuts in an alternating cross fashion 
to the torque referenced in the chart in 
the back of this manual. 

U-4.37— 

'C Type Tubing Spool 
13-5/8" 5Mx 7-1/16" 10M 

27.31 

L i 

-5.98-

132 .4.52 

'NX' Bushing w/P Seal-
RP130271 
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Stage 3.0 — 5-1/2" Casing 

2*6 Energize the P Seal 

3.6.1. Locate the ports on the bottom 
flange of the Tubing Spool for 
injecting plastic packing into 
the P seal and remove the pipe 
plugs. 

3.6.2 Remove the check valve from 
one port only. 

3.6.3. Install a plastic pacing gun into 
the port which still contains the 
check valve and inject plastic 
until a continuous stream flows 
from the empty port. 

3.6.4. Replace the check valve and 
pipe plug into the empty port 
and continue to inject plastic to 
10,000 psi. 

If emergency hanger was 
installed do not exceed 80% of cas
ing collapse. 

Remove Pipe Plug 
and Inject Plastic 

RP130273 

Remove Pipe Plug 
and Check Valve 

and Monitor 

3.6.5. Hold and monitor injection pressure until it has stabilized. 

3.6.6. Once the injection pressure has stabilized, carefully bleed off injection 
pressure and remove injection gun. 

3.6.7. Replace the pipe plug into the open port. 

NOTE For proper injection gun preparation, refer to the page in the back 
of this manual labeled "Injection Gun Preparation". 

3.7 T e s t t h e C o n n e c t i o n 

3.7.1. Locate the port on the bottom 
flange of the Tubing Spool for 
testing the connection and re
move the fitting. 

3.7.2. Install a test pump to the open 
port and inject test fluid to 5,000 
psi maximum. 

WiKii If emergency hanger was 
installed do not exceed 80% of cas
ing collapse. 

3.7.3. Hold and monitor test pressure 
forfifteen minutes or as required 
by Drilling Supervisor. 

3.7.4. Once a satisfactory test is 
achieved, carefully bleed off 
test pressure and remove the 
test pump. 

3.7.5. Reinstall the fitting. 
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Recommended Procedure for Field Welding Pipe to 
Wellhead Parts for Pressure Seal 
The following procedure is a direct extraction (except for the 
numeric footnote designators) from the Fourteenth Edition of API 
6A1. Editorial footnotes have been added to provide additional 
information that may be of benefit when developing procedures for 
specific field welding applications. The recommended procedure 
and footnotes are for general information purposes and it should 
be mentioned that Cameron is not responsible for determining or 
administering any field welding practices. The organization per
forming the welding should qualify their welding procedure(s) and 
welder(s) in accordance with applicable codes and standards2. 
The success of any field weld should be verified by subsequent 
hydrostatic test at the direction ofthe customer. 

B.1 Introduction and Scope. -The following recommended 
procedure has been prepared with particular regard to 
attaining pressure-tight welds when attaching casing 
heads, flanges, etc., to casing. Although most of the 
high strength casing used (such as P-110) is not normally 
considered field weldable, some success may be obtained 
by using the following or similar procedures3. 

A CAUTI ON In some wellheads, the seal weld is also a structural 
weld and can be subjected to high tensile stresses. Consid
eration must therefore be given by competent authority to the 
mechanical properties ofthe weld and its heat affected zone. 

T. The steels used in wellhead parts and in casing are high 
strength steels that are susceptible to cracking when welded. 
It is imperative that the finished weld and adjacent metal, 
be free from cracks, The heat from welding also affects the 
mechanical properties. This is especially serious if the weld 
is subjected to service tension stresses. 

2. This procedure is offered only as a recommendation. 
The responsibility for welding lies with the user and 
results are largely governed by the welder's skill. Weld-
ability ofthe several makes and grades of casing varies 
widely, thus placing added responsibility on the welder. 
Transporting a qualified welder to the job, rather than using 
a less-skilled man who may be at hand, will, in most cases, 
prove economical. The responsible operating representative 
should ascertain the welder's qualifications and if necessary, 
assure himself by instruction ordemonstration, that the welder 
is able to perform the work satisfactorily. 

B.2 Welding conditions. - Unfavorable welding conditions 
must be avoided or minimized in every way possible, as 
even the most skilled welder cannot successfully weld 
steels that are susceptible to cracking under adverse 
working conditions, or when the work is rushed. Work 
above the welderon the drilling floorshould be avoided. 
The weld should be protected from dripping mud, water, 
and oil and from wind, rain, or other adverse weather 
conditions. The drilling mud, water, or other fluids must 
be lowered in the casing and kept at a low level until the 
weld has properly cooled. It is the responsibility of the 

B.3 

B.4 

"Available from the American Society for Testing and Materia 
als, 1916 Race street, Philadelphia, Pa. 19103. 

B.5 

B.6 

ffwlCTl Preheating may have to modified because ofthe 
effect of temperature on adjacent packing elements which 
may be damaged by exposure to temperatures 200°F (93°C) 
and higher. Temperature limitations ofthe packing materials 
should be determined before the application of preheat. 

[̂ WARNING If Casing Head is designed with an internal o-ring 
bottom prep and the internal o-ring is installed, ensure the 
o-ring preheat temperature does not exceed 300° F. 

user to provide supervision that will assure favorable 
working conditions, adequate time, and the necessary 
cooperation of the rig personnel. 

Welding. - The welding should be done by the shielded 
metal-arc4 or other approved process. 

FillerMetal.-Afterthe root pass, lowhydrogen electrodes 
or filler wires of a yield strength equal to the casing yield 
strength should be used5. The low hydrogen electrodes 
include classes EXX15, EXX16, EXX18, EXX28ofAWS 
A5.1 (latest edition): Mild Steel Covered Arc- Welding 
Electrodes* and AWS A5.5 (latest edition): Low Alloy 
Steel Covered Arc-Welding Electrodes*. Low hydrogen 
electrodesshould not be exposed to the atmosphere until 
ready for use. Electrodes exposed to atmosphere should 
be dried 1 to 2 hours at 500 to 600°F (260 to 316°C) just 
before use8. 

Preparation of Base Metal. - The area to be welded 
should be dry and free of any paint, grease, scale, rust 
or dirt. 

Preheating. - Both the casing and the wellhead member 
should be preheated to 250-400°F (121 to 204'C) for a 
distance of at least 3 inches (76.2 mm) on either side 
of the,weld location, using a suitable preheating torch. 
Before applying preheat, the fluid should be bailed out of 
the casing to a point several inches (mm) below the weld 
location. The preheat temperature should be checked by 
the use of heat sensitive crayons. Special attention must 
begiven to preheating the thick sections ofwellhead parts 
to be welded, to insure uniform heating and expansion 
with respect to the relatively thin casing7. 
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Recommended Procedure for Field Welding Pipe to 
Wellhead Parts for Pressure Seal 
B7. Welding technique. - Use a 1/8 or 5/32 inch (3.2 or 4.0 

mm) E6010 electrode* and step weld the first bead (root 
pass); that is, weld approximately 2 to 4 inches (50 to 
100mm) and then move diametrically opposite this point 
and weld 2 to 4 inches (50 to 100 mm). Then weld 2 to 
4 inches (50 to 100 mm) halfway between the first two 
welds, move diametrically opposite this weld, and so on 
until the first pass is completed. The second pass should 
be made with a 5/32 (4.0mm) low hydrogen electrode of 
the proper strength and may be continuous. The balance 
ofthe welding groove may then be filled with continuous 
passes without back stepping or lacing, using a 3/16-inch 
(4.8 mm) low hydrogen electrode. Al) beads should be 
stringer beads with good penetration, and each bead 
after the root pass should be thoroughly peened before 
applying the next bead. There should be no undercutting 
and welds shall be workmanlike in appearance. 

NOTE E7018 RODS HAVE BEEN SUCCESSFULLY USED 
FOR ROOT PASS. 
T. Test ports should be open when welding is per formed 

to prevent pressure build-up within the test cavity. 
2. During welding the temperature ofthe base metal on either side 

ofthe weld should be maintained at 250"F (121°C) minimum. 
3. Care should be taken to insure that the welding cable is 

properly grounded to the casing, but ground wire should not 
be welded to the casing or the wellhead. Ground wire should 
be firmly clamped to the casing, the wellhead, orfixed in posi
tion between pipe slips. Bad contact may cause sparking, 
with resultant hard spots beneath which incipient cracks may 
develop; The welding cable should not be grounded to the 
steel derrick, nor to the rotary-table base. 

B.8 Cleaning. - AH slag or flux remaining on any welding 
bead should be removed before laying the next bead. 
This also applies to the completed weld. 

B.9 Defects. - Any cracks or blow holes that appear on any 

bead should be removed to sound metal by chipping or 
grinding before depositing the next bead. 

B.IOPostheating. - For the removal of all brittle areas on high 
strength steel casing, a post heat temperature of 1050-
1100°F (566 to 593'Cf is desirable. It is recognized, 
however, that this temperature is difficult or impossible 
to obtain in the field, and that the mechanical properties 
ofthe wellhead parts and the pipe may be considerably 
reduced by these temperatures. As a practical matter, 
the temperature range of 500-900° F (260 to 482'C) has 
been used with satisfactory results. 

B.HCooling. - Rapid cooling must be avoided. To assure stow 
cooling, welds should be protected from extreme weather 
conditions (cold, rain, high winds, etc.) By the use of a 
blanket of asbestos10 or other suitable insulating mate
rial. Particular attention should be given to maintaining 
uniform cooling ofthe thick sectionsofthe wellhead parts 
and the relatively thin casing, as the relatively thin cas
ing will pull away from the head or hanger if allowed to 
cool more rapidly. The welds should cool in air to 250°F 
(121°C) (measured with a heat sensitive crayon) prior 
to permitting the mud to rise in the casing. 

i i i i a The above procedure is presented for the con
venience of our customers. Please Contact Cameron's Land 
Wellhead engineering Group in Houston.Texas if any additional 
assistance is required. 
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Recommended Procedure for Fiefd Welding Pipe to 
Wellhead Parts for Pressure Seal 
1API SPECIFICATION 6A - Fourteenth Edition, March 1983, Ap
pendix B, Page 109 

2ASME Section IX is one such code that provides guidelines for 
the qualification of welding procedures and welders. It specifically 
assigns the responsibility of qualification of welding procedures and 
welders to the organization with "responsible operational control" 
over the production welding. 

'Many ofthe high strength casing grades are weldable but weld-
ability will vary from one casing manufacturer to another even 
within a given casing grade. The weldability of any base metal is 
determined largely by its chemical composition. Casing materials, 
even within a given grade vary widely in their chemical makeup. 
This necessitates the qualification of welding procedures, not just 
for a particular grade but also for each different chemical makeup. 
When qualifying welding procedures intended forfield application, 
it is recommended that field welding conditions be simulated as 
much as is possible. It is very importantthatthe welding parameters 
and techniques qualified are duplicated in the field. 

'American Welding Society designation SMAW (Shielded Metal 
Arc Welding), commonly referred to as "stick welding." 
5Findingfillermetals that will match the strength ofthe high strength 
casings will be very difficult if not impossible to do. For instance, 
E12018M is the highest strength electrode classified by AWS A5.5. 
It has a minimum specified yield strength of 108 ksi. That does 
not meet the minimum specified yield strength for P-110 or Q-125 
casing. When joining carbon and low alloy materials of different 
strengths, it is standard practice to use a carbon steel or low al
loy filler metal that will match, as a minimum, the strength of the 
weaker of the two materials being joined. When dealing with the 
high strength casings such as N-80, P-110 and Q-125, the mate
rial to which any one of these is to be joined will probably be the 
weaker ofthe two. In such cases, filler metals should be selected 
based on the minimum specified strength ofthe weaker material. It 
is the responsibility ofthe user to specify the size of weld required 
based on anticipated loads and strength of weld metal being used. 

The reason for maintaining low moisture in the electrodes is to 
minimize the amount of hydrogen that is liberated at the arc during 
welding. When welding high strength low alloy steels, hydrogen 
can promote delayed cold cracking in hardened weld metals and 
heat affected zones. One of the ways to reduce the chance of cold 

cracking is to minimize the hydrogen potential of the electrodes 
through moisture control. 

'Internal preheaters for preheating the casing and wellhead mem
ber from the inside are available from Cameron and are 
highly recommended. 

SE6010 electrodes contain high levels of moisture in their coating. 
Hydrogen which is liberated from moisture under the 
intense heat of the electric arc, migrates into the weld 
metal and heat affected zone and can promote hydrogen 
induced cold cracking as the weld cools down. For this 
reason, some companies elect not to use E6010 elec
trodes for the first pass, even though there are benefits 
from the standpoint of operator appeal and penetration. 
If they are used, precautions must be taken to get rid of 
the diffusible hydrogen before the weld cools from pre
heating temperatures. Given enough time at elevated 
temperatures, the hydrogen will diffuse out of the metal. 
The rate of diffusion is time and temperature dependant. 
Therefore, the diffusion process can be promoted through 
the use of high preheats, post weld stress relief, post weld 
soaks at orabove preheat temperatures and slow cooling. 

Whflj»YfS§i> E7018 RODS HAVE BEEN SUCCESSFULLY USED 
FOR ROOT PASS. 

"Low alloy welds that are req uired to meet N ACE MR0175 specifica
tion must be stress relieved at 1150°F (621°C) minimum. 

10For health reasons, Cameron strongly recommends against the 
use of asbestos insulating blankets . There are many 
good non-asbestos materials that can be used as an 
acceptable substitute. 
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Torcfue Chart 

R e c o m m e n d e d M a k e u p T o r q u e s for F i a n g e Bol t ing Ft°Lbf 

P e r A P I 6 A p r e ^ a c = 5 0 S y 

Bolt Size B7M, L7M (Sy=80 ksi) B7 L7 660(Sy=105ksi) 

NomOD-TPI cf=0 07 Cf=0 13 cf-0 07 ct^O 13 

5 0 0 13 2 7 4 5 3 5 5 9 

68 M ....... 1.15 L _ J 
. 7 5 0 - 1 0 9 0 1 5 3 1 1 8 2 0 0 

8 7 5 - 9 v ^ ,>143 } \ / 2 4 3 1 8 8 3 1 9 

1 . 0 0 0 - 8 2 1 3 361 2 7 9 4 7 4 

1 1 2 5 - 8 v. * ,V H» ffSOSv »v 1 \ J ! ^ | 5 2 3 , \ 4 0 ' ' 6 8 6 

1 . 2 5 0 - 8 421 7 2 6 5 r »3 9 5 3 

1.375*8"*?'"":. ^ , ^ 5 6 3 ^ MM , i ^ 976 7 3 9 4 1 2 8 0 

1 . 5 0 0 - 8 7 3 3 1 2 8 0 1 o 2 1 6 8 0 
1 ! 1.625-8 u \ * ' \ \ S 9 3 4 •» * ^ \ 1 6 4 0 1 2 3 0 2- I50 

1 . 7 5 0 - 8 1 1 7 0 2 0 5 0 1 5 SO 2 7 0 0 

" ^ . 8 7 5 - 8 ' W 1440 i , U < \ \ # 5 4 0 1 8 9 0 ,l % | 3 3 3 0 ^ 4 W 
2 . 0 0 0 - 8 1 7 5 0 3 0 9 0 . JOO 4 0 6 0 

^ i 2*250^ >ty f fM^soo^WM tyujV> 4 4 4 0 3 2 8 0 5 8 2 0 

2 . 5 0 0 - 8 3 4 3 0 6 1 2 0 4 5 0 0 8 0 3 0 

N Vi ) 2.625-8^ \ \ ^ 0*W>0 4 7 2 C 8 4 3 0 

2 . 7 5 0 - 8 4 5 7 0 8 1 8 0 5 4 2 0 9 7 0 0 

$ ' M J ? 5 $ 3 0 * > W # \ , ^ j * 1 0 7 0 0 7 0 5 0 

3 . 2 5 0 - 8 7550 1 3 6 0 0 8 9 7 0 1 6 1 0 0 

3 5 0 0 - 8 1 7 0 0 0 1 1 2 0 0 2 0 2 0 0 

3 . 7 5 0 - 8 1 1 6 0 0 2 1 0 0 0 1 3 8 0 0 2 4 9 0 0 

\ ( 3 8 7 5 - 8 * / ^ v \ 1 2 8 0 0 2 3 2 0 0 1 5 2 0 0 2 7 5 0 0 

4 . 0 0 0 - 8 1 4 1 0 0 2 5 5 0 0 1 6 7 O 0 3 0 3 0 0 

* The information in this table is based on API-6A's recommended torque for a given bolt size. The information is presented 
for the convenience of the user and is based on assumptions of certain coefficients of friction (cf). The coefficients of 
friction are based on approximations of the friction between the studs and nuts, as well as the 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. 

* Lubrication 

It is essential that threads and nut 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 and testing requirements specified in API Recommended Practice 5A3/IS013678. 
(Reference - Jet Lube Grease, 1 lb can PN: 2737980-02). 

Studs and nuts coated with Xylan/PTFE compound in accordance with a Cameron procedure do not require lubrication. 
However, a light coat of 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. 
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IC Test Plug Load Chart 

IC T e s t P l u g M a x i m u m L o a d 

B o w l M a x i m u m H a n g i n g L o a d ( i n 1 0 0 0 s l b s ) a t T e s t P r e s s u r e 

S i z e P r e s s u r e 0 p s i 2,OOO p s i 3 , 0 0 0 p s i 5.OO0 p s i 1 0 , 0 0 0 p s i 1 5 , 0 0 0 p s i 

7 - 1 / 1 6 " 

2,000 to 
5,000 psi 2 1 3 1 3 5 9 6 1 9 N /A N /A 

7 - 1 / 1 6 " 10,000 psi 2 5 3 1 7 5 1 3 6 5 9 0 N /A 
7 - 1 / 1 6 " 

15,000 psi 4 7 7 3 9 9 3 6 0 2 8 2 8 8 0 

9 " 
2,000 to 

10,000 psi 6 0 0 4 7 9 4 1 9 2 9 9 O N / A 
9 " 

15,000 psi 7 5 1 6 3 0 5 7 0 4 5 0 1 4 9 0 

1 1 " 
2 ,000 to 

10,000 psi 1 2 7 7 1 0 9 1 9 9 3 8 1 2 3 4 8 N /A 
1 1 " 

15,000 'ps i 1 5 9 6 1 4 1 0 1 3 1 7 1 1 3 1 6 6 7 2 0 2 

1 3 - 5 / 3 " 
2,000 to 

10,000 ps i 1 7 1 3 1 4 2 6 1 2 8 3 9 9 7 2 8 1 N / A 
1 3 - 5 / 3 " 

15,000 psi 2 1 4 2 1 8 5 5 1 7 1 2 1 4 2 6 7 1 0 5 

1 6 - 3 / 4 " 2,000 to 
5,000 pst 3 0 7 6 2 6 4 1 2 4 2 4 1 9 9 0 N / A N /A 

2 0 " 2 ,000 to 
5 ,000 pst 2 7 3 3 2 0 9 6 1 7 7 8 1 1 4 2 N / A N/A 

ISnimum Casing Load Chart for IC Type Hangers 

Minimum Casing Load 
for IC-2 & lC-6 Casing Hangers 

Hanger 

Nominal Size 

Casing 

Size 

Load 

(Pounds) 

11" 

4-1/2" 78,000 

11" 

5" 74,000 

11" 
5-1/2" 70,000 

11" 
6-5/8" 59,000 

11" 

7" 55,000 

11" 

7-5/8" 48,000 

13-5/8" 

5-1/2" 120,000 

13-5/8" 

7" 106,000 

13-5/8" 7-5/8" 99,000 13-5/8" 
8-5/8" 86,000 

13-5/8" 

9-5/8" 72,000 

13-5/8" 

10-3/4" 54,000 

Minimum Casing Load 

for IC-2 & IC-6 Casing Hangers 

Hanger 

Nominal Size 

Casing 

Size 

Load 

(Pounds) 

9-5/8" 146,000 

10-3/4" 128,000 

16-3/4" 11-3/4" 110,000 

11-7/8" 109,000 

13-3/8" 79,000 

10-3/4" 228,000 

20-3/4" 13-3/8" 180,000 

21-1/4" 13-5/8" 175,000 

16" 120,000 
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W Style Lockscrew Charts 

Operational Sequence 
t Ensure the well is safe and undei contiol and me 

area ofthe lockscrew is free of pressure. 
2. Loosen the Gland Nut only minimum amount. 

G & O T j O N j Well bore pressure may exist inboard of 
lock screw packing. Therefore, it is imperative to only 
relieve the gland the minimum amount required to permit 
rotation of the locksrew for prevention pressure release 
escape of well bore. 
3. Reiiyhien the Gland Nut lo appioximalely so ft/lbs 
4. Run in and tighten all lockscrews in an alternating 

cross manner to the required torque listed in the 
Lockscrew torque charts. 

5. Retighten the packing gland to the required torque 
listed in the Recommended Gland Nut Torque for TV' 
Style Lockscrew chart. 

Recommended Gland Nut Torque 
for N style Lockscrews 

Pressure Rating Required Torque 

2,000 psi 400 to 500 ft lbs 

3,000 psi 400 to 500 ft lbs 

5,000 psi 500 to 600 ft lbs 

10,000 psi 600 to 700 ft lbs 

15,000 psi 800 to 1000 ft lbs 

20,000 psi 1000 to 1300 ft lbs 

N Style Lockscrew 
Torque Values for 

Elastomer Hangers 

Flange 
Size 

Pres
sure 

Rating 
(psi) 

Recommended 
Torque Value 
Ft-Lbs (N.M.) 

Maximum 
Torque 
Value 
Ft-Lbs 
(N.M.) 

4-1/16" 
10,000 

150(200) 300 (400) 4-1/16" 
15,000 

150(200) 300 (400) 

2000 

3000 250 (340) 

7-1/16" 
5000 

150 (200) 7-1/16" 
10,000 

150 (200) 

450 (610) 
15,000 

450 (610) 

20,000 550 (750) 

2000 
200 (270) 300 (400) 

3000 
200 (270) 300 (400) 

9" 
5000 175 (240) 

450 (610) 9" 
10,000 

450 (610) 

15,000 150 (200) 550 (750) 

20,000 1350 (1830) 

2000 
200 (270) 

300 (400) 

3000 
200 (270) 

11" 
5000 175(240) 

11" 
10,000 450 (610) 

15,000 150(200) 

20,000 1350 (1830) 
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Injection Gun Preparation 

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 flow from open end of Injection Gun continue to inject fluid from Test Pump increasing pres

sure an additional 200 to 400 psi. 
5. Stop pumping Test Pump and monitor plastic packing movement and pressure on the pressure gauge. 
6. Once packing has stopped flowing and the pressure gauge has stabilized observe the reading on gauge and record the 

pressure. 

NOTE 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. 

j If the plastic packing begins to flow at 900 psi and the fluid pressure from the Test Pump is increased 
to 1200 psi, after allowing the pressure to fall the plastic packing and needle on the pressure gauge cease to move at 
850 psi, then 850 psi becomes "0". If the flange rating is 5000 psi and 80% of casing collapse exceeds 5000 psi then 
the final gauge reading when the P seal is fully energized will be 5850 psi. 

l i f f i j The amount of pressure required to force plastic packing to flow from the Injection Gun is dependent on 
several factors including outside temperature and the plastic injection gun itself. The example given above is for illustra
tion purposes only. 
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777 Main Street 
Suite 900 

Fort Worth, TX 76102 
Legal's: 

PARDUE 19 FEDERAL COM WELL 2H 
Eddy County NM 

Lat 32.196338 
Long 104.121405 

H2S 
"Contingency Plan' 



Escape 
Crews shall escape upwind of escaping gas in the event of an emergency 
release of gas. Escape can be facilitated from the location entrance road. Crews 
should then block entrance to the location from the lease road so as not to allow 
anyone traversing into a hazardous area. The blockade should be at a safe 
distance outside ofthe ROE. There are no homes or buildings in or near the 
ROE. 

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 

• Isolate the area and prevent entry by other persons into the 100 ppm 
ROE. 

• Evacuate ;my public places encompassed by the 100 ppm 
ROE. 

• Be equipped with H2S monitors and air packs in order to control 
the release. 

• Use the "buddy system" to ensure no injuries occur during 
the response 

«> Take precautions to avoid personal injury during this 
operation. 

• Contact operator and for local officials to aid in operation. See list of 
phone numbers attached. 

•» Have received training in the 
• Detection of H2S,and 
• Measures for protection against the gas, 
• 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 (S02). 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 there is an ignition ofthe gas 

Characteristics of H2S and S02 
Common 
Name 

Chemical 
Formula 

Specific 
Gravity 

Threshold 
Limit 

Hazardous 
Limit 

Lethal 
Concentration 

Hydrogen 
Sulfide 

H2S 1.189 • 
Air = 1 

10ppm 100 ppm/hr 600 ppm 

Sulfur 
Dioxide 

S02 2.21 
Air = 1 

2ppm N/A 1000ppm 



Contacting Authorities 

Legend Natural Gas III, LP personnel must liaison with local and state agencies 
to ensure a proper response to a major release. Additionally, the OCD must be 
notified ofthe release as soon as possible but no laterthan 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. The following 
call list of essential and potential responders has been prepared for use during a 
release. Legend Natural Gas III, LP response must be in coordination with the 
State of New Mexico's 'Hazardous Materials Emergency Response Plan1 (HMER) 

Hydrogen Sulfide Drilling Operation Plan 

t. HYDROGEN SULFIDE (H2S) TRAINING 

All personnel, whether regularly assigned, contracted, or employed 
on an unscheduled basis, will receive training from a qualified 
instructor in the following areas prior to commencing drilling 
operations on this well: 

1. The hazards and characteristics of hydrogen sulfide (H2S) 

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

3. The proper use of H2S detectors, alarms, warning systems, 
briefing areas, evacuation procedures, and prevailing winds. 

4. The proper techniques for first aid and rescue procedures. 

In addition, supervisory personnel will be trained in the following 
areas: 

1. The effects of H2S metal components. If high tensile tubular 
are to be used, personnel will be trained in their special 
maintenance requirements. 

J 

2. Corrective action and shut-in procedures when drilling or 
reworking a well and blowout prevention and well control 
procedures. 

3. The contents and requirements of the H2S Drilling Operations Plan and 
Public Protection Plan. 



There will be an initial training session just prior to encountering a 
known or probable H2S zone (within 3 days or 500 feet) 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 H 2S Drilling 
Operations Plan and the Public Protection Plan. 

II. HYDROGEN SULFIDE TRAINING 

Note: All H 2S safety equipment and systems will be installed, tested, and 
operational when drilling reaches a depth of 500 feet above, or three days 
prior to penetrating the first zone containing or reasonable expected to contain 
H2S. 

1. Well Control Equipment 

A. Flare line 

B. Choke manifold -With Remotely Operated Choke 

C. Blind rams and pipe rams to accommodate all pipe sizes with 
properly sized closing unit 

D. Auxiliary equipment may include if applicable: annular 
preventer and rotating head. 

E. Mud/Gas Separator 

2. Protective equipment for essential personnel: 

A. 30-minute SCBA units located in the doghouse and at briefing 
areas, as indicated on well site diagram. As it may be difficult to 
communicate audibly while wearing these units, hand signals 
shall be utilized. 

3. HjS detection and monitoring equipment: 

A. Portable H2S monitors positioned on location for best coverage 
and response. These unites have warning lights and audible 
sirens when H2S levels of 20 PPM are reached. These units are 
usually capable of detecting S02 , which is a byproduct of 
burning H2S. 

4. Visual warning systems: 



A. Wind direction indicators as shown on well site diagram 

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

5. Mud program: 

A. The mud program has been designed to minimize the volume of H2S 
circulated to surface. Proper mud weight, safe drilling practices and the use 
of H2S scavengers will minimize hazards when penetrating H2S bearing 
zones. 

6. Metallurgy: 

A. Blowout preventer, drilling spool, kill lines, choke manifold 
lines, and valves shall be H2S trim. 

B. AH elastomers used for packing and seals shall be H2S trim. 

7. Communication: 

A. Radio communications in company vehicles including 
cellular telephones and 2-way radio 

B. Land line (telephone) communications at Office 

8. Well testing: 

A. Drill stem testing will be performed with a minimum number of 
personnel in the immediate vicinity, which are necessary to 
safety and adequately conduct the test. The drill stem 
testing will be conducted during daylight hours and formation 
fluids will not be flowed to the surface. All drill-stem-testing 
operations conducted in an hfe S environment will use the closed 
chamber method of testing. 

B. There will be no drill stem testing. 



Emergency Assistance Telephone List 
PUBLIC SAFETY: 911 or 

Eddy County Sheriff's Department Number: (575)887-7551 
Fire Department: 

Loco Hills Number: (575)677-2349 
Artesia Number: (575)746-5051 
Carlsbad Number: (575)885-3125 
Happy Valley Carlsbad Number: (575)887-6353 
Loving Number: (575)745-3600 
Hope Number: (575)484-3222 

Ambulance: Artesia Number: (575)746-5050 
Carlsbad Number: (575)885-2111 
Careplus Number: (575)887-5969 
Loving Number: (575)887-1191 

Hospitals: Artesia General Hospital Number: (575)748-3333 
AirMed: Medevac Number: (888)303-9112 
Dept. of Public Safety Number: (575)887-7551 
New Mexico Oil Conservation Number: (575)476-3440 
U.S. Dept. of Labor Number: (866)487-2365 
Highway Department Number: (575)885-3281 

Legend Natural Gas, Inc. 
LEGEND NATURAL GAS 
Company Drilling Consultants: 

Office: (817)-872-7808 

Name: 
Name: 

Number: 
Number: 

EHS Coordinator 24hr. Emergency Contact 
Name: Jodv Fontenot ifontenot(S> LNG2.com Number: (940)-210-0430 

Drilling Manager 
Name: David Dunn ddunn(S> LNG2.com Number: (817)944-1023 

Drilling Superintendent 
Name:. Scott Zacharie szacharie^LNG2.com Number: (214)906-8365 

Drilling Company 
Name: 
Name: 

Number: 
Number: 

Tool Pusher: 
Name: 
Name: 

Number: 
Number: 

Safety Consultants 
Cliff Strasner 
Craig Strasner 

- ' Cell (432) 894-9789 
Cell (432) 894-0341 
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Legend Natural Gas III, LP 
Multi-Point Surface Use Plan of Operations 

Pardue 19 Federal Com 2H 
SHL: 190 FSL & 1140 FEL 
BHL: 330 FNL & 2283 FEL 
Section 19, T-24S, R-28E 

Eddy County, New Mexico 

The plan is submitted with Form 3160-3, Application for Permit to Drill, covering the above 
described well: The purpose of this plan is to describe the location ofthe proposed well, the 

proposed construction activities and operations plan, the magnitude ofthe surface disturbance 
involved and the procedures to be followed in rehabilitating the surface after completion of the 

operations so that a complete appraisal can be made ofthe environmental effect associated 
with the operations. 

1. Existing Roads: 
a. The well site and elevation plat for the proposed well are reflected on the well site 

layout Form C-102. The well was staked by John West Surveying Company. 
b. Exhibit #2 is a portion of a topographic map showing the well and roads in the 

vicinity ofthe location. The well site is indicated on Exhibit #2 
c. Routine grading and maintenance of existing roads will be conducted as necessary to 

maintain their condition as long as any operations continue with this lease. 
Directions: 
From the Intersection of US Highway 285 & County Rd. 720 (Black River) turn west and 
go approximately 2.7 miles; turn left at County Rd. 774 (Roadrunner) and go southwest 
approximately 70 feet; turn left onto a lease road and go southeast approximately 1.15 
miles; turn right and go west approximately 350 feet; road bends left and goes south 
approximately 0.5 miles; road turns west, follow 2 track road south approximately 0.3 
miles to begin staked road; follow staked road west 942 feet to the east edge ofthe 
Pardue 19 Federal Com 2H location. 

2. Planned Access Road: (Exhibit #5 & Exhibit #6) 
Legend Natural Gas Ml, LP will be using existing caliche road to access the Pardue 
Federal Com #1 well; from there, an additional 2588' of caliche road will need to be 
constructed to access the Pardue 19 Federal Com 2H well site. Width ofthe road is 14' 
wide with a crown design. The maximum with of surface disturbance needed to 
construct the road is 25 feet. The road is crowned and ditched with a 2% slope from the 
tip ofthe crown to the edge ofthe driving surface. The ditches are 3 feet wide with 3:1 
slopes. 

3. Location of Existing Facilities: (Exhibit #7) 
Wells within a mile radius of proposed.surface-hole location include: 



Legend Natural Gas III, LP 
MULTI-POINT S U R F A C E USE AND OPERATIONS 

PLAN 

Pardue 19 Federal Com 2H 
SHL: 190 FSL & 1140 F E L 
BHL: 330 FNL & 2 2 8 3 F W L 
Section 19, T-24S, R-28E 

Eddy County, New Mexico 

This plan is submitted with Form 316013, Application for Permit to Drill, covering the above 
described well: the purpose of this plan, is to describe the location of the proposed well, the 
proposed construction activities and operations plan, the magnitude of the surface disturbance 
involved and the procedures to be followed in rehabilitating the surface after completion of the 
operations so that a complete appraisal can\be made of the environmental effect associated with 
the operations. ' \ 

1. EXISTING ROADS: \ 
a. The well site and elevation planfor the proposed well are reflected on the well site 

layout Form C-102. The well was staked by John West Surveying Company. 
b. Exhibit #2 is a poison of a topographic map showing the well and roads in the 

vicinity of the locatiohxThe well site is indicated in green on Exhibit #2. 
c. Routine grading and maintenance of existing roads will be conducted as necessary 

to maintain their condition as l&ng as any operations continue on this lease. 

DIRECTIONS: y \ 
From the Intersection of US Highway 285 & feouhN Rd. 720 (Black River) Turn West and go 
approx. 2.7 miles; Turn left at County Rd. 774 (RoabkRunner) and go Southwest Approx. 70 
feet; Turn left onto a lease road and go Southeast apphox. 1.15 miles; Turn right and go West 
approx. 350 feet; Road bends left and goes South approxs0.5 miles; Road turns West, Follow 
2 track road South approx. 0.3 miles to a beginWaked road^Rollow staked road West 942 feet 
to the East edge ofthe Pardue 19 Federal Comw2H location. 

2. PLANNED ACCESS ROAD: \ — 
Legend Natural Gas III, LP will be using an existing caJiche road to access the Pardue Fed 
Com #1 well. From there, an additional 2588' of qaliche road will need to be constructed 
to access the Pardue 19 Federal Com 2H well site\ Width of the road is 14' wide with a 
crown design. The road is crowned and ditched yvith a 2% slope from the tip of the 
crown to the edge of the driving surface. The ditches are 3 feet wide with 3:1 slopes. 
(Shown in Exhibit #5 & Exhibit #6) 



» High Brass Fee #1 

• Pardue 29 Federal Com 4H (proposed; Legend Natural Gas III, LP, permitted 
01/24/2013) 

« Pardue Farms 29 #3 
o Goodnight Federal #1 

Wells within a mile radius of proposed bottom location include: 
• Congo Federal Com #1 
® Black Eagle Federal #1 

© High Brass 3H (proposed; Legend Natural Gas III, LP, permitted has not been 
submitted) 

<» Pardue Farms 20 #1 
« Pardue 19 Com 3H (permitted ENMRD; API-30-015-41405) 
• Browning Federal 2H (proposed; Legend Natural Gas 111, LP, permit has not 

been submitted) 

4. Location of Existing and/or Proposed Facilities: 
a. In the event the well is found productive, a tank battery and other surface facilities 

will be constructed onsite (See Exhibit C-102, Exhibit #8 & #9) 
b. Exhibit #3 and Exhibit #4 show the proposed pipeline route to the Pardue 19 Federal 

Com 2H facility. The proposed route is 2900.4' in length, all paralleling the proposed 
road/two track, and will include: 1-4" steel, buried gas sales line with a working PSI 
of 150; and 1-4" poly waterline on surface with an operating PSI of 120 or less. The 
4" steel gas pipeline will tie-in at the intersection for the lease road (N/S) and the 
existing pipeline coming from the Legend Natural Gas III, LP, Pardue "19" Fed Com 
#1 (E/W), being more particularly described in Exhibit #3 

c. A buried flow line from the well head to the separator is proposed and will be 150' 
of 4" welded steel line carrying oil, gas, and water with less than 150 psi. 

d. All flow lines will adhere to API Standards 
e. An Onsite Inspection was conducted with BLM representative, Indra Dahal on 

November 20, 2013 with no issues being found during the inspection. 

5. Location and Types of Water Supply: 
This well will be drilled using a combination of water mud systems (outlined in the 
Drilling Program). The water will be obtained from commercial water stations in the 
area and hauled to a location by transport truck using the existing and proposed roads 
shown in Exhibit #2. On occasion, water will be obtained from a pre-existing water well, 
running a pump directly to the drill rig. In these cases where a poly pipeline is used to 
transport water for drilling purposes, the existing and proposed road shown in Exhibit 
#2 will be utilized. 



6. Construction Materials 
All caliche utilized for the drilling pad and proposed access road will be obtained from an 
existing pit or from prevailing deposits found under the location. All roads will be 
constructed of 6" rolled and compacted caliche. Where BLM recommends use of extra 
caliche, will obtain from other locations close by for roads, if available. 

7. Methods of Handling Waste Material: 
a. All trash, junk, and other waste material will be removed from the well site within 30 

days after finishing drilling and/or completion operations. All waste material will be 
contained in trash cages or trash bins to prevent scattering. When the job is 
completed, all contents will be removed and disposed of in an approved sanitary 
landfill. 

b. The supplier will pick up slats, including broken sacks, remaining after the 
completion of the well. 

c. A port-o-john will be provided for the rig crews. This equipment will be properly 
maintained during the drilling and completion operations and will be removed when 
all operations are complete. 

d. Disposal of fluids to be transported by an approved disposal company. 

8. Ancillary Facilities: 
No campsite or other facilities will be constructed as a result of this well 

9. Well Site Layout: 
a. Exhibit 1 shows the proposed well site layout with dimensions ofthe pad layout. 
b. Mud pits in the active circulating system will be steel pits and a closed loop system 

will be utilized. 

10. Plans for Surface Reclamation: 
Surface is privately owned; per discussion with the landowner we will keep the pad the 
same size for future drilling and completion operations off this same pad to minimize 
the footprint. 

11. Surface Ownership: 
The surface is owned by Pardue Limited. PO Box 2018 (126 N. Canyon), Carlsbad, New 
Mexico 88220. Phone number is 575-887-9525. A Surface Use Agreement between 
Pardue Limited and Legend Natural Gas III, LP has been executed. A copy ofthe Multi-
Point Surface Use and Operations Plan has been mailed to Pardue Limited. (See Exhibit 
#8 & Exhibit #9) 

12. Other Information 
a. The area surrounding the well site is grassland. The vegetation is moderately 

sparse with native prairie grass and mesquite bushes. No wildlife was observed 
but is likely that deer, rabbits, coyotes, and rodents.traverse the area. 

b. There is no permanent or live water in the generarproximity of the location. 



c. Topsoil will be stockpiled 30' wide on the NORTH SIDE ofthe location until it is 
needed for interim reclamation. 

13. Operator's Representatives: 
Drilling: David Dunn: 817-872-7805 
Drilling: Scott Zacharie: 817-872-7806 
Operations: Jason Vining: 817-872-7845 
Operations: Ron Dahle: 817-872-7811 
Land: John McCauley: 281-644-5972 
Geology: Dan Emmers: 817-872-7853 
Regulatory: Jennifer Elrod: 817-872-7822 
Environmental: Brad Bingham: 817-872-7808 
HSE- Jody Fontenot: 817-872-7809 



LEGEND NATURAL GAS, III LP. 
777 Main Street,Suite 900 
Fort Worth, Texas 76102 

0 p e rator Ce rtif tea tip n 

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 exists; that I have full 
knowledge of state and Federal laws applicable to this operation; that the statements made in the 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 bperations.conducted under this application; these statements are subject to the provisions of 
18 U.s;c. 1001 forthe filing of false statements. 

Name: Jennifer Mpsley Elrod 
Title:, Sr. Regulatory Analyst 
Address: 777 Main Street) Suite 900, Fort Worth, Texas 76102 
Phone: {817)872-7822 



PECOS DISTRICT 
CONDITIONS OF APPROVAL 

OPERATOR'S NAME: Legend Natural Gas III, LP 
LEASE NO.: NMNM-18613A 

WELL NAME & NO.: Pardue 19 Federal Com 2H 
SURFACE HOLE FOOTAGE: 0190'FSL & 1140'FEL 

BOTTOM HOLE FOOTAGE 0330'FNL & 2283'FEL 
LOCATION: Section 19, T. 24 S., R 28 E. , NMPM 

COUNTY: Eddy County, New Mexico 

T A B L E O F C O N T E N T S 
Standard Conditions of Approval (COA) apply to this APD. If any deviations to these 

. standards exist or special COAs are required, the section with the deviation or 
requirement will be checked below. 

I I General Provisions 
I I Permit Expiration 
I I Archaeology, Paleontology, and Historical Sites 
I I Noxious Weeds . 
1X1 Special Requirements 

Cave/karst 
Communitization Agreement 

I I Construction 
Notification 
Topsoil 
Closed Loop System 
Federal Mineral Material Pits 
Well Pads 
Roads. - • 

I I Road Section Diagram 
[3 Drilling 

Cement Requirements 
High Cave/Karst 
Logging Requirements 
Waste Material and Fluids 

|~~| Production (Post Drilling) 
' Well Structures & Facilities' 

Pipelines 
I I Interim Reclamation 
|~~| Final Abandonment & Reclamation 

Page 1 of 22 



I . GENERAL PROVISIONS . 

The approval of the Application For Permit To Drill (APD) is in compliance with all 
applicable laws and regulations: 43 Code of Federal Regulations 3160, the lease terms, 
Onshore Oiland Gas Orders, Notices To Lessees, New Mexico Oil Conservation 
Division (NMOCD) Rules; National Historical Preservation Act As Amended, and 
instructions and orders of the Authorized Officer. Any request for a variance shall be 
submitted to the Authorized Officer on Form 3160-5, Sundry Notices and Report .on 
Wells. 

II. PERMIT EXPIRATION 

If the permit terminates prior to drilling and drilling cannot be commenced within 60 
days after expiration, an operator is required to submit Form 3160-5, Sundry Notices and 
Reports on Wells, requesting surface reclamation requirements for any surface 
disturbance. However, if the operator will be able to initiate drilling within 60 days after 
the expiration of the permit, the operator must have set the conductor pipe in order to 
allow for. an extension of 60 days beyond the expiration date ofthe APD. (Filing of a 
Sundry Notice is required for this 60 day extension.) 

III. ARCHAEOLOGICAL, PALEONTOLOGY & HISTORICAL SITES 

Any cultural and/or paleontological resource discovered by the operator or by any person 
working on the operator's behalf shall immediately report such findings to the Authorized 
Officer. The operator is fully accountable for the actions of their contractors and 

: subcontractors. The operator, shall suspend all operations in the immediate area of such 
discovery until written authorization to proceed is issued by the Authorized Officer. An . 
evaluation of the discovery shall be made by the Authorized Officer to determine the 
appropriate actions that shall be required to prevent the loss of significant cultural or 
scientific values" of the discovery. The operator shall be held responsible for the cost of . 
the proper mitigation measures that the Authorized Officer assesses after consultation' " 
with the operator on the evaluation and decisions of the discovery. Any unauthorized 
collection or disturbance of cultural or paleontological resources may result in a 
shutdown order by the Authorized Officer. 

. NOXIOUS WEEDS 

The operator shall be held responsible if noxious weeds-become established within the 
areas of operations. Weed control shall be required on the disturbed land where noxious 
weeds exist, which includes the roads, pads, associated pipeline corridor, and adjacent, 
land affected by the establishment of weeds due to this action. The operator shall consult 
with the Authorized Officer for acceptable weed control methods, which include 
following EPA and BLM requirements and policies. . 
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V. SPECIAL REQUIREMENT(S) 

Cave and Karst 

Depending on location, additional Drilling, Casing, and Cementing procedures may be required 
by engineering to protect critical karst groundwater recharge areas. 

Cave/Karst Surface Mitigation 
The following stipulations will be applied to minimize impacts during construction, drilling and 

. production. v_v • 

Construction: 
In the advent .that, any underground voids are opened up during construction activities, 
construction activities will be halted and the BLM will be notified immediately. 

No Blasting: 
No blasting will be utilized for pad construction. The pad will be constructed and leveled 
by adding the necessary fi l l and caliche.' . ' 

Pad Berming: "" 
The pad will be bermed to prevent oil, salt, and other chemical contaminants from 
leaving the pad. All sides will be bermed. 

Tank Battery Liners and Berms: 
Tank battery locations will be lined and bermed. A 20 mil.permanent liner will be 
installed with a 4 oz. felt backing to prevent tears or punctures. Tank battery berms must 
be large enough to contain 1 V2 times the content of the largest tank. 

Leak Detection System: 
•„ A method of detecting leaks is required. The method cOuld incorporate gauges to 
measure loss, situating values and lines so they can be visually inspected, or installing 
electronic sensors to alarm when a leak is present. Leak detection plan will be submitted 
to-BLM for approval. "' \ - • ' . 

Automatic Shut-off Systems: 1 

Automatic shut off, check values, or similar systems will be installed for pipelines and 
tanks to minimize the effects of catastrophic line failures used in production or drilling. 

Cave/Karst Subsurface Mitigation 
The following stipulations will be applied to protect cave/karst and ground water 
concerns: 

Rotary Drilling with Fresh Water: 
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Fresh water will be used as a circulating medium in zones where caves or karst features 
are expected: SEE ALSO: Drilling CbAs for this well. 

Directional Drilling: , 
Kick off for directional drilling will occur at least 100 feet below the bottom of the cave 
occurrence zone. SEE ALSO: Drilling COAs for this well. 

Lost Circulation: 
ALL lost circulation zones from the surface to the base of the cave occurrence zone will be 
logged and reported in the drilling report. , ' 

Regardless of the type of drilling machinery used, if a void of four feet or more and 
circulation losses greater than 70 percent occur, simultaneously while drilling in any cave: 

bearing zone, the BLM will be notified immediately by the operator. The BLM. will 
assess the situation and work with the operator on corrective actions to resolve the 
problem. . . ' . , 

Abandonment Cementing:. 
Upon well abandonment in high:cave karst areas additional plugging conditions of 
approval may be required. The BLM will assess the situation and work with the operator 
to ensure proper plugging of the wellbore. 

Pressure Testing: 
Annual pressure monitoring will'be performed by the operator on all casing annuli and 
reported in a sundry notice. If the test results indicated a casing failure has occurred, 
remedial action will be undertaken to correct the problem to the BLM's approval. .. 

Drilling: . ;' 

Communitization .Agreement 
A Communitization Agreement covering the acreage dedicated to this well must be filed 
for approval with the BLM. The effective date of the agreement shall be prior to any 
sales. In addition, the well sign shall include the surface and bottom hole lease numbers. 
If the Communitization Agreement number is known, it shall aiso.be on the sign. If not, 
it shall be placed on the sigh .when the sign is replaced. \ • 
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CONSTRUCTION 

A. NOTIFICATION 

The BLM shall administer compliance and monitor construction of the access road and 
well pad. Notify the Carlsbad Field Office at (575) 234-5909 at least 3 working days . 
prior to commencing construction of̂ the access road and/or well pad. 

When construction operations are being conducted on this well, the operator shall have 
the approved APD and Conditions of Approval (COA) on the well site and they shall be 
made available upon request by the Authorized Officer. 

B. TOPSOIL 

The. operator shall strip the top portion of the soil (root zone) from the entire well pad 
area and, stockpile the topsoil along the edge of the well pad as depicted in the APD. The 
root zone is.typically six (6) inches in depth. All the stockpiled topsoil will be 
redistributed over the interim reclamation areas. Topsoil shall not be used for berming 
the pad or facilities. For final reclamation, the topsoil shall be spread over the entire pad 
area for seeding preparation.- • ' ' 

Other subsoil (below six inches) stockpiles must be completely segregated from the 
topsoil stockpile. Large rocks or subsoil clods (not evident in the surrounding terrain) 
must be buried within the approved area for interim and final reclamation. 

C. CLOSED LOOP SYSTEM , 

Tanks are required for drilling operations: No Pits. 

The operator shall properly dispose of drilling contents at an authorized disposal site. 

D. FEDERAL MINERAL MATERIALS PIT 

Payment shall be made to the BLM prior to removal of any federal mineral materials. 
Call the Carlsbad Field Office at (575.) 234-5972! 

E. WELL PAD SURFACING , 

Surfacing of the well pad is not required. 

If the operator elects to surface the well pad, the surfacing material may be required to be 
removed, at the time of reclamation.The well pad shall be constructed in a manner which 
creates the smallest possible surface disturbance, consistent with safety and operational 
needs. , . ' 

F. EXCLOSURE FENCING (CELLARS & PITS) 
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Exclosure Fencing 
The operator will install and maintain exclosure fencing for all open well cellars to 
prevent access to public, livestock, and large forms of wildlife before and after drilling 
operations until the pit is free of fluids and the operator initiates backfilling. (For 
examples of exclosure fencing design, refer to BLM's Oil and Gas Gold Book, Exclosure 
Fence Illustrations, Figure 1, Page 18.) , 

G. ON LEASE ACCESS ROADS 

Road Width •. 
The access road shall have a driving surface that creates the smallest possible surface 
disturbance and does not exceed fourteen (14) feet in width. The maximum width of 
surface disturbance, when constructing the access road, shall not exceed twenty-five (25) 
feet. , " ; 

Surfacing 
Surfacing material is not required on the new access road driving surface. If the operator 
elects to surface the new access road or pad, the surfacing material may be required to be 
removed at the time of reclamation'. 

Where possible, no improvements should be made on the unsurfaced access road other 
than to remove vegetation as necessary, road irregularities, safety issues, or to fi l l low 
areas that may sustain standing water. 

. The Authorized Officer reserves the right to require surfacing of any portion of the access 
' road at any time deemed necessary. Surfacing may be required in the event the road 
deteriorates, erodes, road traffic increases, or it is determined to be beneficial for future 
field development. The surfacing depth and type of material will be determined at. the 
time of notification.' 

Crowning 
Crowning shall be done on the access road driving surface. .The road crown shall have a 
grade of approximately 2% (i.e., a 1" crown on a 14' wide road). The road shall conform 
to Figure 1; cross section and plans for typical road construction. 

Ditching * 
Ditching shall be required on both sides of the road. 

Turnouts 
.Vehicle turnouts shall be constructed on the road. Turnouts shall be intervisible with 
interval spacing distance less than 1000 feet. Turnouts shall coniform to Figure 1; cross 
section and plans for typical road construction. 

Drainage 
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Drainage control systems shall be constructed on the entire length of road (e.g. ditches, 
sidehill outsloping and insloping, lead-off ditches, culvert installation, and low water 
crossings). " ' 

A typical lead-off ditch has a minimum depth of 1 foot below and a berm of 6 inches 
above natural ground level. The berm shall be on the down-slope side of the lead-off 
ditch. 

Cross Section of a Typical Lead-off Ditch 

All lead-off ditches shall be graded to drain water with a 1 percent minimum to 3 percent 
maximum ditch slope. The spacing interval are variable for lead-off ditches and shall be 
determined according to the formula for spacing intervals of lead-off ditches, but may be 
amended depending upon existing'soil types and centerline road slope (in %); 

Formula for Spacing Interval of Lead-off Ditches 

Example - On a 4% road slope that is 400 feet long, the water flow shall drain water 
into a lead-off ditch. Spacing interval shall be determined by the following formula: 

400 foot road with 4% road slope: 400' + 100' = 200' lead-off ditch interval 
4% 

Cattleguards » 
An appropriately sized cattleguard sufficient to carry out the project shall be installed and 
maintained at fence/road crossings. Any existing cattleguards on the access road route 
shall be repaired or replaced if they are damaged or have deteriorated beyond practical 
use. The operator shall be responsible for the condition of the existing cattleguards that 
are:in place and are utilized during lease operations. 

Fence Requirement 
Where entry is granted across a fence line, the fence shall be braced and tied off on both 
sides of the passageway prior to cutting. The operator shall notify the private surface 
landowner.or the grazing.allotment holder prior to crossing any fences. 

Public Access 
Public access on this road shall not be restricted by the operator without specific written 
approval granted by the Authorized Officer. 

Page 7 of 22 



Construction Steps 1. Salvage topsoil 3. Redistribute topsoil 
2. Construct road 4, Revegetate slopes 

- center line of roadway -

shoulder—' / , ^ \ turnout 10' 

transition 25' luff 25- transition 
M l turnout width 

Typical Turnout Plan 

Intervisible turnouts shall beconstructedon 
all single lane roads on all blind curves with 
additional tunouts as needed to keep spacing 
below 1000 feet 

2% 

crown 

natural ground 

Level Ground Section 

road • road • 
crown 

type 

earth surface -Q3-J05 ft/ft 
aggregate surface .02-.O4 ft/ft 
paved surface .02-.03 ft/ft 

Depth measured from 
the bottom of the ditch -

Side Hill Section 

travel surface —• 
(slope 2-4%! 

Typical Outsloped Section Typical Inslope Section 

Figure 1. Cross-sections and plans for typical road sections representative of BLM resource or FS local and higher-class roads. 
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VII. DRILLING 

A. DRILLING OPERATIONS 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 • "' ''. ' •' 

'<• ••• ** ."• 
. 1. Although Hydrogen Sulfide has hot been reported in the area, it is always a 

potential hazard. If Hydrogen Sulfideis encountered, report measured amounts 
and formations„to the BLM. Operator has stated that they will have monitoring 
equipment in place prior to drilling out of the surface shoe. 

2. ' 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. If the drilling rig is removed without approval - an Incident of 
Non-Compliance will be written and will be a "Major" violation. 

3. 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 is located, this does not include the dog house or stairway area. 

4. 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. 

B. CASING 

Changes to the approved APD casing program need prior approval if the items 
substituted are of lesser grade or different casing size. The Operator can exchange 
the components of the proposal with that of superior strength (he. 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.). 
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Centralizers required on surface casing per Onshore Order 2-III.B.l.f. 

Wait on cement (W.QC) time prior to drilling out for a primary cement job will be a 
minimum 18 hours for a water basin, 24 hours in the potash area, or 500 pounds 
compressive strength, whichever is greater for all casing strings. DURING THIS 
WOC TIME, NO DRILL PIPE, ETC. SHALL BE RUN IN THE HOLE. Provide 
compressive strengths including hours to reach required 500 pounds compressive 
strength prior to cementing each casing string. IF OPERATOR DOES NOT HAVE 
THE WELL SPECIFIC CEMENT DETAILS ONSITE PRIOR TO PUMPING 
THE CEMENT FOR EACH CASING STRING, THE WOC WILL BE 30 HOURS. 
See individual casing strings for details regarding lead cement slurry requirements. 

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

High Cave/Karst 
Possibility of water flows in the top of salt and Castile. 
Possibility of lost circulation in the Rustler' and Delaware. 

1. The 13-3/8 inch surface casing shall be set at approximately 200 feet (a minimum of 
25 feet into the Rustler Anhydrite and above the salt) and cemented to the surface. If 
salt is encountered, set casing at least 15 feet above the salt. 

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 is to include the 
lead cement slurry. 

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. 

Formation below the 13-3/8" shoe to be tested according to Onshore Order 
2.III.B.l.i. Test to be done as a mud equivalency test using the mud weight 
necessary Tor the pore pressure.of.the formation below the shoe and the mud weight 
for the bottom of the hole. Report results to BLM office. 
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2. The minimum required fi l l of cement behind the 9-5/8 inch intermediate casing, 
which shall be set at approximately 2450 feet, is: 

^ Cement to surface. If cement does not circulate see B.1.a, c-d above. Wait on 
cement (WOC) time for a primary cement job is to include the lead 
cement slurry due to cave/karst. 

Formation below the 9-5/8" shoe to be tested according to Onshore Order 2.III.B.l.i. 
Test to be done as a mud equivalency test using the mud weight necessary for the 
pore pressure of the formation below the shoe (not the mud weight required to 
prevent dissolving the salt formation) and the mud weight for the bottom of the 
hole. Report results to BLM office. 

Centralizers required on horizontal leg, must be type for horizontal service and a 
minimum of one every other joint. 

3. The minimum required fi l l of cement behind the 5-1/2 inch production casing is: 

^ Cement to surface. If cement does not circulate, contact the appropriate BLM 
office. Excess calculates to 24% - Additional cement may be required. 

4. 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. 

C. PRESSURE CONTROL 

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. 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 5000 (5M) 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. 
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d. Operator shall perform the intermediate casing integrity test to 70% 
of the casing burst. This will test the multi-bowl seals. 

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. 

5M 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. 

3. 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 
hold, cut-off cannot be initiated until cement reaches 500 psi compressive 
strength (including lead when specified). 

b. The tests shall be done by an independent service company utilizing a test 
plug not a cup or J-packer. 

c. 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. 

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

e. 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. 

f. 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. 
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D. DRILL STEM TEST 

If drill stem tests are performed; Onshore Order 2.III.D shall be followed. 

E . WASTE MATERIAL AND FLUIDS 

All Waste (i.e. drilling fluids, trash, salts, chemicals, sewage, gray water, etc.) created as 
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. 

JAM 032814 
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VIII. PRODUCTION (POST DRILLING) 

A. WELL STRUCTURES & FACILITIES 

Placement of Production Facilities 
Production facilities should be placed on the well pad to allow for maximum interim , 
recontouring and revegetation of the well location. ^ . 

Exclosure Netting (Open-top Tanks) ', , 
Immediately following active drilling or completion operations, the operator will take 
actions necessary to prevent wildlife and livestock access',, including avian wildlife, to all' 
open-topped tanks that contain or have the potential to contain salinity sufficient to cause 
harm to wildlife or livestock, hydrocarbons, or Resource Conservation and Recovery Act 
of 1976-e'xempt hazardous substances. " At a minimum, the operator will net, screen, or 
cover open-topped tanks to exclude wildlife and livestock and prevent mortality. If the 
operator uses netting, the operator will cover and secure the open portion of the tank to 
prevent wildlife entry. The operator Will net, screen, or cover the tanks until the operator 
removes the tanks from the location or the tanks no longer contain substances that could 
be harmful to wildlife or livestock. Use a maximum netting mesh size of 1 Vi inches. 
The netting must not be in contact with fluids and must not have holes or gaps. 

Chemical and Fuel Secondary Containment and Exclosure Screening 
The operator will prevent all.hazardous, poisonous, flammable, and toxic substances from 
coming into contact with soil and water. At a minimum, the operator will install and 
maintain an impervious secondary containment* system for any tank or barrel containing 
hazardous, poisonous, flammable,'or toxic substances sufficient to contain the contents of 
the tank or barrel and any drips, leaks, and.anticipated precipitation. -The operator will 
dispose of fluids within the containment system that do not meet applicable state or U. S. •• 
Environmental Protection Agency livestock water standards in accordance with state law; 
the operator must not drain the fluids to the soil or ground. The operator will design, 
Construct, and maintain all secondary containment systems to prevent wildlife and 
livestock exposure to harmful substances. At a minimum, the operator will install 
effective wildlife and livestock exclosure systems such as fencing, netting, expanded 
metal mesh, lids, and grate covers. Use a maximum netting mesh size of 1 Vi inches. 

Open-Vent Exhaust Stack Exclosures 
The operator Will construct, modify, equip, and maintain all open-vent exhaust stacks on', 
production equipment to prevent birds and bats from entering, and to discourage 
perching, roosting, and nesting. (Recommended exclosure structures on open-vent 
exhaust stacks are in the shape ofa cone.) Production equipment includes, but may not 
be limited to, tanks, heater-treaters, separators, dehydrators, flare stacks, in-line units, and 
compressor mufflers. 

Containment Structures . 
Proposed production facilities such as storage tanks and other vessels will have a 
secondary-containment structure that is constructed to hold the capacity of 1.5 times the 
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largest tank, plus freeboard to account for precipitation, unless more stringent protective 
requirements are deemed necessary. 

Painting Requirement 
All above-ground structures including meter housing that are not subject to safety 
requirements shall be painted a flat non-reflective paint color, Shale Green from the 
BLM Standard Environmental Color Chart (CC-'OOl: June 2008). 

B. PIPELINES 

BURIED PIPELINE STIPULATIONS 

A copy of the application (Grant, APD, or Sundry Notice) and attachments, including conditions 
of approval, survey plat and/or map, will be on location during construction. BLM personnel may 
request to you a copy of your permit during construction to ensure compliance with all 
stipulations. 

Holder agrees to comply with the following stipulations to the satisfaction of the Authorized 
Officer: 

1. The Holder shall indemnify the United States against any liability for damage to life or 
property arising from the occupancy or use of public lands under this grant. 

2. The Holder shall comply with all applicable Federal laws and regulations existing or hereafter 
enacted or promulgated. In any event, the holder shall comply with the Toxic Substances Control 
Act of 1976 as amended, 15 USC 2601 et seq. (1982) with regards to any toxic substances that 
are used, generated by or stored on the right-of-way or on facilities authorized under this right-
of-way grant. (See 40 CFR Part 702-799 and especially, provisions on polychlorinated biphenyls, 
40 CFR 761.1-761.193.) Additionally, any release of toxic substances (leaks, spills, etc.) in 
excess ofthe reportable quantity established by 40 CFR Part. 117.shall be reported as required by 
the Comprehensive Environmental Response, Compensation, and Liability Act, section 102b. A 
copy of any report required or requested by any Federal agency or State government as a result of 
a reportable release or spill of any toxic substances shall be furnished to the authorized officer 
concurrent with the filing of the reports to the involved Federal agency or State government. 

3. The holder agrees to indemnify the United States against any liability arising from the release 
of any hazardous substance or hazardous waste (as these terms are'defined in the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601, et secj. or the 
Resource Conservation and Recovery Act, 42 U.S.C.6901, et seq.) on the Right-of-Way (unless 
the release or threatened release is wholly unrelated to the Right-of-Way holder's activity on the 
Right-of-Way), or resulting from the activity of the Right-of-Way holder on the Right-of-Way. 
This agreement applies without regard to whether a release is caused by the holder, its agent, or 
unrelated third parties. 

4. If, during any phase of the construction, operation, maintenance, or termination of the 
pipeline, any oil or other pollutant should be discharged from the pipeline system, impacting 
Federal lands, the control and total removal, disposal, and cleaning up of such oil or other 
pollutant, wherever found, shall be the responsibility of holder, regardless of fault. Upon failure 
of holder to control, dispose of, or clean up such discharge on or affecting Federal lands, or to 
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repair all damages resulting therefrom, on the Federal lands, the Authorized Officer may take 
such measures as he deems necessary to control and clean up the discharge and restore the area, 
including where appropriate, the aquatic environment and fish and wildlife habitats, at the full 
expense of the holder. Such action by the Authorized Officer shall not relieve holder of any 
responsibility as provided herein. 
5. All construction and maintenance activity will be confined to the authorized right-of-way. 

' 6. The pipeline will be buried with a minimum cover of 36 inches between the top ofthe 
pipe and ground level. 

7. The maximum allowable disturbance for construction in this right-of-way will be 30 feet: 

e Blading of vegetation within the right-of-way will be allowed: maximum width of 

blading operations will not exceed 20 feet. The trench is included in this area. (Blading 
is defined as the complete removal of brush and ground vegetation.) 

» Clearing of brush species within the right-of-way will be allowed: maximum width of 

clearing operations will not exceed 30 feet. The trench and bladed area are included in 
this area. (Clearing is defined as the removal of brush while leaving ground vegetation 
(grasses, weeds, etc.) intact. Clearing is best accomplished by holding the blade 4 to 6 

. inches above the ground surface.) 

o The remaining area of the right-of-way (if any) shall only be disturbed by compressing 
the vegetation. (Compressing can be caused by vehicle tires, placement of equipment, 
etc.) 

8. The holder shall stockpile an adequate amount of topsoil where blading is allowed. The 
topsoil to be stripped is approximately 6 inches in depth. The topsoil will be segregated 
from other spoil piles from trench construction. The topsoil will be evenly distributed over the 
bladed area for the preparation of seeding. 

9. The holder shall minimize disturbance to existing fences and other improvements on public 
lands. The holder is required to promptly repair improvements to at least their former state. 
Functional use of these improvements will be maintained at all times. The holder will contact the 
owner of any improvements prior to disturbing them. When necessary to pass through a fence 
line, the fence shall be braced on both sides of the passageway prior to cutting of the fence. No 
permanent gates will be allowed unless approved by the Authorized Officer. 

10. Vegetation, soil, and rocks left as a result of construction^ maintenance activity will be 
randomly scattered on this right-of-way and will not be left in rows, piles, or berms, unless 
otherwise approved by the Authorized Officer. The entire right-of-way shall be recontoured to 
match the surrounding landscape. The backfilled soil shall be compacted and a 6 inch berm will 
be left over the ditch line to allow for settling back to grade. 

11. In those areas where erosion control structures are required to stabilize soil conditions, the 
holder will install such structures as are suitable for the specific soil conditions being encountered 
and which are in accordance with sound resource management practices. 

12. The. holder will reseed all disturbed areas. Seeding will be done according to the attached 
seeding requirements, using the following seed mix. 
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( X) seed mixture 1 
( ) seed mixture 2 
( ) seed mixture 2/LPC 

( 
( 
( 

) seed mixture 3 
) seed mixture 4 
) Aplomado Falcon Mixture 

13. All above-ground structures not subject to safety requirements shall be painted by the holder 
to blend with the natural color of the landscape. The paint used shall be color which simulates 
"Standard Environmental Colors" - Shale Green, Munsell Soil Color No. 5Y 4/2. 

14. The pipeline will be identified by signs at the point of origin and completion ofthe right-of-' 
way and at all road crossings. At a minimum, signs will state the holder's name, BLM serial 
number, and the product being transported. All signs and information thereon will be posted in a 
permanent, conspicuous manner, and will be maintained in a legible condition for the life ofthe 
pipeline. 

15. The holder shall not use the pipeline route as a road for purposes other than routine 
maintenance as determined necessary by the Authorized Officer in consultation with the holder 
before maintenance begins. The holder will take whatever steps are necessary to ensure that the 
pipeline route is not used as a roadway. As determined necessary during the life of the pipeline, 
the Authorized Officer may ask the holder to construct temporary deterrence structures. 

16. Any cultural and/or paleontological resources (historic or prehistoric site or object) 
discovered.by the holder, or any person working on his behalf, on public or Federal land shall be 
immediately reported to the Authorized Officer. Holder shall suspend all operations in the 
immediate area of such discovery until written authorization to proceed is issued by the 
Authorized Officer. An evaluation of the discovery will be made by the Authorized Officer to 
determine appropriate actions to prevent the loss of significant cultural or scientific values. The 
holder will be responsible for the cost of evaluation and any decision as to proper mitigation 
measures will be made by the Authorized Officer after consulting with the holder. 

17. The operator shall be held responsible if noxious weeds become established within the areas 
of operations. Weed control shall be required on the disturbed land where noxious weeds exist, 
which includes associated roads, pipeline corridor and adjacent land affected by the establishment 
of weeds due to this action. The operator shall consult with the Authorized Officer for acceptable 
weed control methods, which include following EPA and BLM requirements and policies. 

18. Escape Ramps - The operator will construct and maintain pipeline/utility trenches that are not 
otherwise fenced, screened, or netted to prevent livestock, wildlife, and humans from becoming 
entrapped. At a minimum, the operator will construct and maintain escape ramps, ladders, or 
other methods of avian and terrestrial wildlife escape in the trenches according to the following 
criteria: 

a. Any trench left open for eight (8) hours or less is not required to have escape ramps; 
however, before the trench is backfilled, the contractor/operator shall inspect the trench 
for wildlife, remove all trapped wildlife, and release them at least 100 yards from the 
trench. 

b. For trenches left open for eight (8) hours or more, earthen escape ramps (built at no more 
than a 30 degree slope and spaced no more than 500 feet apart) shall be placed in the 
trench. 

STANDARD STIPULATIONS FOR SURFACE INSTALLED PIPELINES 
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A copy of the application (Grant, Sundry Notice, APD) and attachments, including 
stipulations, survey plat and/or map, will be on location during construction. BLM 
personnel may request to you a copy of your permit during construction to ensure 
compliance with all stipulations. 

Holder agrees to comply, with the following stipulations to the satisfaction of the 
Authorized Officer: 

1. The holder shall indemnify the United States against any liability for damage to life or 
property arising from the occupancy or use of public lands under this grant. 

2. The holder shall comply with all applicable Federal laws and regulations existing or • 
hereafter enacted or promulgated. In any event, the holder shall comply with the Toxic 
Substances Control Act of 1976 as amended, 15 USC 2601 et seq. (1982) with regards to 
any toxic substances that are used, generated by or stored on the right-of-Way or on 
facilities authorized under this right-of-way grant. (See 40 CFR, Part 702-799 and 
especially, provisions on polychlorinated biphenyls, 40 CFR 761.1-761.193.) 
Additionally, any release of toxic substances (leaks, spills, etc.) in excess of the v 

reportable quantity established by 40 CFR, Part 117 shall be reported as required by the 
Comprehensive Environmental Response, Compensation, and Liability Act, section 102b. 
A copy of any report required or requested by any Federal agency or State government as 
a result of a reportable release or spill of any toxic substances shall be furnished to the 
authorized officer concurrent with the filing of the reports to the involved Federal agency 
or State government. 

3. The holder agrees to indemnify the United States against any liability arising from the 
release of any hazardous substance or hazardous waste (as these terms are defined in the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980, 42 
U.S.C. 9601, et seq. or the Resource Conservation and Recovery Act, 42 U.S.C. 6901, et 
seq.) on the Right-of-Way (unless the.release or threatened release is wholly unrelated to 

' activity of the Right-of-Way holder's activity on the Right-of-Way), or resulting from the 
activity of the Right-of-Way holder on the Right-of-Way. This agreement applies 
without regard to whether a release is caused by the holder, its agent, or unrelated third 
parties. 

4. The holder shall be liable for damage or injury to the United States to the extent 
provided by 43 CFR Sec. 2883.1-4. The holder shall be held to a standard of strict 
liability for damage or injury to the United States resulting from pipe rupture, fire, or 
spills caused or substantially aggravated by any of the following within the right-of-way 
or permit area: 

a. Activities of the holder including, but hot limited to construction, operation, 
maintenance, and termination of the facility. 

b. Activities of other parties including, but not limited to: \ 
(1) Land clearing. 
(2) Earth-disturbing and earth-moving work. 
(3) Blasting. ' ' ; . . 
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(4) Vandalism and sabotage, 
c. Acts of God. , ; ', 

The maximum limitation for such strict liability damages shall not exceed .one million 
dollars ($ 1,000,000) for any one event, and any liability in excess of such amount shall be 
determined by the ordinary rules of negligence of the jurisdiction in which the damage or' 
injury occurred. r 

This section shall not impose strict liability for damage or injury resulting primarily from 
an act of war or from the negligent acts or omissions of the United States. 

5. If, during any phase of the construction, operation, maintenance, or termination of the 
pipeline, any oil, salt water, or other pollutant should be discharged"from the pipeline 
system, impacting Federal lands, the control and total removal, disposal- and cleaning up 
of such oil, salt water, or other pollutant, wherever found, shall be-the responsibility of 
the holder, regardless of fault. Upon, failure of the holder to control, dispose, of, or clean 
up such discharge on or affecting Federal lands, or to repair all damages resulting. ' , 
therefrom, on the Federal lands, the Authorized Officer may take such measures as he 
deems necessary to control and clean up the discharge and restore the area, including, 
where appropriate, the aquatic environment and fish and wildlife habitats, at the full 
expense of the holder. Such action by the Authorized Officer shalhnot relieve the holder 
of any responsibility as provided herein. . '., 

6. All construction and maintenance activity will be confined to the authorized right-of-
way width of. 20 ' feet. If the pipeline route follows an existing road or 
buried pipeline right-of-way,"- the surface pipeline must be.installed no*farther than 10 feet 
from the edge of the road or buried pipeline right-of-way. If existing surface pipelines 
'prevent this distance, the proposed surface pipeline must be installed immediately 
adjacent to the outer surface pipeline. All construction and maintenance activity will be 
confined to existing roads or right-of-ways. 

7. No blading,or,clearing of any vegetation will be allowed unless 'approved in writing 
by the Authorized Officer., - " - •* 

8. The holder shall install the pipeline on the surface in such a manner that will minimize 
suspension of the pipeline across low areas in the terrain. In hummocky of duney areas, 
the pipeline will be "snaked" around hummocks and dunes rather then suspended across 
these features. ' ' ; . ;. • 

9. The pipeline shall be buried with a minimum of .24 inches under all roads, 
"two-tracks," and trails. Burial of the pipe will continue for 20 feet on each side of each 
crossing. The condition of the road, upon completion of construction, shall be returned to 
at least its former state with no bumps or dips remaining in,the road surface. -

10. The holder shall minimize disturbance to existing fences and other improvements on 
public lands. The holder is required to promptly repair improvements to at least their 
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former state. Functional use of these improvements will be maintained at all times. The 
holder will contact the owner of any improvements prior to disturbing them. When 
necessary to pass through a fence line, the fence shall be braced on both sides of the 
passageway prior to cutting of the fence. No permanent gates will be allowed unless 
.approved by the Authorized Officer. 

11. In those areas where erosion control structures are required to stabilize soil 
conditions, the holder will install such structures as are suitable for the specific soil 
conditions being encountered and which are in accordance with sound resource 
management practices. • 

12-. Excluding the pipe, all above-ground structures not subject to safety requirement 
shall be painted by the holder to blend with the natural color of the landscape. The paint 
used shall be a color which simulates "Standard Environmental Colors" - Shale Green, 
Munsell Soil Color No. 5Y 4/2; designated by the Rocky Mountain Five State 
Interagency Committee. 

13. The pipeline will be identified by signs at the point of origin and completion of the 
right-of-way and at all road crossings. At a minimum, signs will state the holder's name, 
BLM serial number, and the product being transported. Signs will be maintained in a 
legible condition for the life of the pipeline. 

14. The holder shall not use the pipeline route as a road for purposes other than routine 
maintenance as'determined necessary by the Authorized Officer in consultation with the 
holder. The holder will take whatever steps are necessary to ensure that-the pipeline 
route is not used as a roadway. 

15. Any cultural and/or paleontological resource (historic or prehistoric site or object) 
discovered by the holder, or any person working on his behalf, on public or Federal land 
shall be immediately reported to the authorized officer. Holder shall suspend all 
operations in the immediate area of such discovery until written authorization to proceed 
is issued by the authorized officer. An evaluation of the discovery will be made by the 
authorized officer to determine appropriate cultural or scientific values. The holder will 
be responsible for the cost of evaluation and any decision as to proper mitigation 
measures will be made by the authorized officer after consulting with the holder. 

16. The operator shall be held responsible if noxious weeds become established within 
the areas of operations. Weed control shall be required on the'disturbed land where 
noxious weeds exist, which includes the roads, powerline corridor, and adjacent land 
affected by the establishment of weeds due to this°action. The operator shall consult with 
the. Authorized Officer for acceptable weed control methods, which include following 
EPA and BLM requirements and policies. 

17. Surface pipelines must be less than or equal to 4 inches and.a working pressure 
below 125 psi. 
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IX. INTERIM RECLAMATION 

During the life of the development, all disturbed areas not needed for active support of 
production operations should undergo interim reclamation in order to minimize the 
environmental impacts of development on other resources and uses. 

Within six (6) months of well completion, operators should work with BLM surface 
• management specialists (Jim Amos: 575-234-5909) to devise the best strategies to reduce 
the size of the location. Interim reclamation should allow for remedial well operations, as 
well as safe and efficient removal of oil and gas. 

During reclamation, the removal of caliche is important to increasing the success of 
revegetating the site. Removed caliche that is free of contaminants may be used for road 
repairs, fire walls or for building other roads and locations. In order to operate the well or 
complete workover operations, it may be. necessary to drive, parkland operate on restored 
interim vegetation within the previously disturbed area. Disturbing revegetated areas for 
production or workover operations, will be allowed. If there is significant disturbance and 
loss of vegetation, the area will need to be revegetated. Communicate with the 
appropriate BLM office for any exceptions/exemptions if needed. 

All disturbed areas after they have been satisfactorily prepared need to be reseeded with 
the seed mixture provided below. 

Upon completion of interim reclamation, the operator shall submit a Sundry Notices and 
Reports on Wells, Subsequent Report of Reclamation (Form 3160-5). 

X. FINAL ABANDONMENT & RECLAMATION 

At final abandonment, well locations, production facilities, and access roads must 
undergo "final" reclamation so that the character and productivity of the land are restored. 

Earthwork for final reclamation must be completed within six (6) months, of well 
plugging. All pads, pits, facility locations and roads must be reclaimed to a satisfactory 
revegetated, safe, and stable condition, unless an agreement is made with the landowner 
or BLM to keep the road and/or pad intact. 

After all disturbed areas have been satisfactorily prepared, these areas need to be 
revegetated with the seed mixture provided below. Seeding should be accomplished by 
drilling on the contour whenever practical or by other approved methods. Seeding may 
need to be repeated until revegetation is successful, as determined by the BLM. 

Operators shall contact a BLM surface protection specialist prior.to surface abandonment 
operations for site specific objectives (Jim Amos: 575-234-5909). 
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(Insert Seed Mixture Here) 
Seed Mixture 1, for Loamy Sites 

The holder shall seed all disturbed areas with the seed mixture listed below. The seed 
mixture shall be planted in the amounts specified in pounds of pure live seed (PLS)* per. 
acre. There shall be no primary or secondary noxious weeds in the seed mixture. Seed 
will be tested and the viability testing of seed will be done in accordance with State 
law(s) and within nine (9) months prior to purchase. Commercial seed.will be either 
certified or registered seed. The seed container will be tagged in accordance with State 
law(s) and available for inspection by the authorized officer. 

Seed will be planted using a drill equipped with a depth regulator to ensure proper depth 
regulator to ensure proper depth of planting where drilling is possible. The seed mixture 
will be evenly and uniformly planted over the disturbed area (small/heavier seeds have a 
tendency to drop the bottom of the drill and are planted first). The holder shall take 
appropriate measures to ensure this does not occur. Where drilling is not possible, seed 
will be broadcast and the area shall be raked or chained to cover the seed. When 

> t. i, 

broadcasting the seed, the pounds per acre are to be doubled. The seeding will be 
repeated until a satisfactory stand is established as.determined by the authorized officer. 
Evaluation of growth will not be made before completion of at least one full growing 
season after seeding. 

Species to be planted in pounds of pure live seed* per acre: 

*Pounds of pure live seed: 

• Pounds of seed x percent purity x percent germination = pounds pure live seed 

Species 
lb/acre 

Plains lovegrass (Eragrostis intermedia) 
Sand dropseed (Sporobolus cryptandrus) 
Sideoats grama (Bou.teloua curtipendula) 
Plains bristlegrass (Setaria macrostachya) 

0.5 
1.0 
5.0 
2.0 
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