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APPLICATION FOR PERMIT TO DRILL OR REENTER

& T indian, Alloige.or TrbeName

.DRILL

Ib., Typef Welt:  [Z]oit we .Gas Well DOKhz.r

la. Type, of work:

Dmt-:smsk ’

[ singte zoni. [ Mutipis Zons

7 11 Unit of CA Agfodien, Name and N |

S. Lcas; Name and Well No.

|F PARDUE 19 FEDERAL COI'VI‘ 2'+'1 < 4/0}‘?&’?

2 Nirhe'of Operatdr | EGEND NATURAL GAS I, LP.

e

"B 42300

33. Address: 777'MAIN ST, STE; 900
FORT WORTH, TX 76102

3b Plione No. (iicludé: area. code)
817-872:7822

- 10 Field and-Podl, ,or Exploratory
‘ Wuﬂow Lake; Bone Spnng (64450)

4, :‘L‘oc,aimn of Wc,ll (R_e,qan Iopglggnv clearly 'ng' i dccordancé with 'aggi‘&blavrééx)}'}ebk}xt.{vf' o

Atsurface. 190 FSL.AND 1140 FEL
Al proposed prod. zone BH-330 FNL AND 2283 FEL

T, Scc.z T:R.M: or Bik.and Survey or_‘/_\vr;g '
'SECTION 19, T-248, R-28E-

l4 Distance.in mlluanddlrecnon fromn cst oW r:poa oﬂch‘f
_ APPROX: 4 MILES: WEST/SOUTHW T OF; ]

1772 County or Parsh,
| EDDY:

113,50t

NM

15; Distince from proposed®
location 1o’ nearcst”
property or lease line, fi.
{Alsg-tonéarest drig. umt ling, xl'any)

190 FSL

R T No of acn.smlca;z. '
T 760 .

17 Spacmf’ Unit: dc.d
160, 'ACRES

ated 5 s el

1§: Distance fror;&l péop{md locatt?n‘d' SURFACE-- qol
" 10 nearest well, dnlling; completed; SE.% §URFA_&E "
a0

applicd for, o y this lease. f:
f\ex‘fvzem BeTic AL 10"

?fewc a CoHUIA

9, Proposed Depth

12513MD; 7853TVD | NMB0D

"[20- BLM/BIA Bond No. on file

0525+

“Elevations (Show wheiticr DF; KDB, RT_ GL, ete)

22, Approximate datc wbrk will;ﬂﬁr&“‘ T
102/01/2014.

23 Fstmated duion

_. [ 2MONTHS

| ',3972'.,63,.

%, Aftachments

The following, completed i accqfdjncc with' the fequiremcnts of Onshorc Ol 'and Gas Order No. 1, must be aftached to'this. forti:

1. Welkiplatcétificd by a'régistéred siirveyor:
2 A Drilling Plan.

3: ‘A’ Surface Use: Plan (if the Tocation, is on National; Forest Systgm Lands; lhe

SUPO ‘must be f lcd with the appropnalc Foml Semcg Office).
) o

Ttém 20 abov;)
| 5. Operator ccmﬁcalxon

4. Borid to'cover thi¢ ‘operations unless covered by. a existing bond on file (see

.6. %uch oitier sitc spcclhc information and/or plans 25 may be fequired bythe

25. Sigy atun, / G Namc (Prmled/Typed) 1 Date:
m 4 | JENNIFER MOSLEY ELROD 12/04/2013
TS ‘
' ‘REGULATORYANALYST L o A
Approved by (Signatire) “Naine (Printed Typéd) Dt T
' Is STEPHEN 3. CAFFEY [ Naine (Prinked Tiped) D A3 2014
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State of NewiMexxco
Energy, | Minerals & Natural Resources Department

OIL: C@NSERVATION DIVISION

Phone; ($05) 334:01 78 Fax; (som.wwo

r.mv:p Dr. Santi Fe NM §7505
03) A70-3960 Fax:(305) 476:3462.
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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
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COUND _.‘_EQQ_L_STATE NEW MEXICO
DESCRIPTION: '_7-2901:~.,-3FSL. r&» 1 1‘4_‘. )"..FEL
ELEVATION'

OPERATOR LEGEND NATURAL GAS: 11, LP
PARDUE 19 FEDERAL COM

DRIVING ROU7E SEE. LOCATION MAP

" PROVIDNG. suavzrws ssfav:cas N
SINCE” 1946

U412/ N. DAL PASO
HOBSS, NM: 88240
(575) 393—31)‘7 mvn;w:c biz, .,




CXH\ B\ T4
-

FEET TO THE EAST EDGE OF THIS LOCATION.

PROVIDING SURVEYING SERVICES
SINCE 1946

JOHN WEST SURVEYING COMPANY
412 N. DAL PASO

HOBBS, N.M. 88240
\_ (575) 393-3117 www.jwscC.biz

-\ W0, No.: 14130060 Rev: 11/25/13| Rel. W.0.:13111163| Sheet 1 of 1

3074.5° 6007 3070.0
| TOP SOIL 490" \T‘
3074.4' | 3070.1"
. S
o
S 100" 180° A 210" © IS
9 N °’
© FACILITIES PARDUE 19 FEDERAL COM #2H ©
AREA ELEV. 3071.8"
Y=4352122N
X=565556.4 E
LAT.=32.196338°N
. | LONG=104.121405° W Ne——m -
P s
2P PARDUE 19
coM #3H 2588 OF
PROPOSED ROAD I
PROPOSED
éso 4 | 30899'] seerion i
SECTION 3(
3074.5" orr. 500" 3069.0
SEE “LOCATION VERIFICATION MAP”
FOR PROPOSED ROAD LOCATION.
DIRECTIONS TO LOCATION
FROM THE INTERSECTION OF US. HIGHWAY 285 & CO. RD. 720
(BLACK RIVER) TURN WEST AND GO APPROX. 2.7 MILES; TURN 700 0 100 200 Feet
LEFT AT CO. RD. 774 (ROAD RUNNER) AND GO SOUTHWEST e e . m|
APPROX. 70 FEET: TURN LEFT ONTO A LEASE ROAD AND GO Scale: 1"=100"
-SOUTHEAST APPROX. 1.15 MILES; TURN RIGHT AND GO WEST
APPROX. 350 FEET: ROAD BENDS LEFT AND GOES SOUTH (LEGEND NATURAL GAS III, LP I
APPROX. 0.5 MILES; ROAD TURNS WEST, BEGIN ROAD STAKE AT
2 TRACK ROAD SOUTH APPROX. 0.3 MILES THEN WEST 942 (" 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, NMP.M.,
EDDY COUNTY, NEW MEXICO

Survey Dote: 10/16/13 | CAD Date: 1/21/14 | Drawn By: BKL

(©) BRIAN/2013/LEGEND NATURAL GAS Ill, LP/13111163



EXHIBIT H24-
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CONTOUR INTERVAL
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VLEASE

U.S.G.S. TOPOGRAPHIC MAP \
MACAGA-NM: oo e e

HOBBS, N 88240
(575) 393—3117 www,wscbrz .




______ EXH/B/T#S

GO 1942 BCiy | 1/4:CORNER: ., [GLOiT18e2” BE:
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T6L0-71842" E.C
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. ]9 ‘
30 29 ‘N89'42°39W -2635.6+ 7 /4 COR‘NER : 'N89 42 35'W 253.) 4" oY 28
JGLO 1947 2B.C ' CLO-"1942" B.C.

610 “1942° B.C.

DESCRIPTION

SURVEY, FOR A ‘PIPELINE CROSSING:IN' 'SECTION. 20, -TOWNSHIP :19 ‘SOUTH .RANGE. 284 EAST, :N.M:P:M.;. EDDY :COUNTY;. NEW MEXICO, :AND
SBEING. MORE: "PARTICULARLY. :DESCRIBED AS -FOLLOWS:"

-BEGINNING AT ‘A" POINT. IN: THE: SOUTHWEST' 'QUARTER,; WHICH. LIES SH'4033T '554.5.FEET: FROM. THE -WEST' QUARTER - CORNER: THEN.
502'23 427;' 3125 FEET: THEN: SO3'51°14 W-995.2 FEET:: THEN-S10°32, 27'W 1183.2 -FEET; .THEN. SO0'05'56°E 467.6, FEET:" THEN
15893058 W-'8:4' FEET TO ‘A POINT:ON: THE ‘WEST LINE: :WHICH- LIES NOO'23'46°W :151:2 FEET FROM" THE SOUTHWEST CORNER.:

TOTAL LENGTH ‘EQUALS: .1966:9' FEET O’ #19:21 RODS. .

: N . Tl
‘NOIE
. 'BEARINGS -SHOWN HEREON ARE MERCATOR GRID AND. CONFORM: TO.
; {THE: NEW: MEXICO; COORDINATE SYSTEM: 'NEW. MEXICO EAST ZONE™ 4 LEGEND

TNORTH" 1 STAN jRF
; NO| AMERICAN DATUM.. 98.2 lel CES' ARt : SUKFACE 'VALUES. ® DENOTES FOUND CORNER AS NOTED

|1 RONALD . EIDSON; NEW MEXICO ‘PROFESSIONAL SURVEYOR No:
|3239: DO HEREBY CERTIFY THAT THiS .SURVEY. PLAT. AND. THE. , . _— S
: ;ACTUAL SURVEY. onlmz ,GROUND=-’UPON"-M-!ICH TS BASED WERE 1000: . L0 1000 2000 FEET

. _'5.?‘,7'9-"7"%70005 | =
RAL GAS III, LP)

SURVEY FOR A PIPELINE
CROSSING SECTION 20,
TOWNSHIP 24 SOUTH,RANGE 28 EAST, N.M.P:M.
EDDY'COUNTY, NEW MEXICO:

. “"PROV_!DING sunvafwc SERVICES:
b SINCE"1946
|l&):J0HN-WEST SURVEYING COMPANY.|-
A 412 "N DAL'PASO :
HOBBS :N:M. ‘88240 ‘
\ (575) 39323117 _viwwjwscbiz
©BRLW/2013/LEGEND NATURAL (G4, :LLC/13131397;°

| Survey Dote: 10/16/13____ | CAD Dol 12/3/13 | Diown By BKL

\wo No:: 13131397 Rev:: | Rel. Wi0.:13111263] Sheet 161 1)
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.DESCRIPTION

‘SURVEY'.FOR.A: PIPELINE. CROSSING. IN. SECTION 19, TOWNSHIP 19. SOUTH RANGE 28 EAST, NMPM 'EDDY' COUNTY; .NEW MEXICO., AND,
BEING' MORE: PARTICUCARLY' DESCRIBED' AS FOLLOWS:

‘BEGINNING ‘AT A “POINT -ON. THE ; {EAST., LINE WHICH LIES, 50023 46'E 151.2 FEET FROM {THE . SOUTHEAST -CORNER: - THEN 158973058 W
'205.7° FEET:: THEN 'S84'37°35W 7277 FEET 'O A: POINT, WHICH LIES S19°35°03'W '2723:5 FEET FROM THE ‘EAST ‘QUARTER:. CORNER.

TOTA-LENGTH, EQUALS:933:5: FEET. OR. 56:58 :RODS!

[ w’ i
4' [
T \,m LR ~
wrl ,'\ L : el
“‘ . . Lo L e

NOTE
-BEARINGS \SHOWN. HEREON ;ARE " MERCATOR GRID: AND: CONFORM T0.

| NORTH AMERICAN - DATUM: 1983, - DISTANCES - ARE "SURFACE: VALUES..

L THENEW. MEXICO' COORDINATE. 'SYSTEM ““NEW MEXICO, EAST ZONE™ . . LEGEND,

{®’ DENOQTES * FOUND (CORNER:,AS. NOTED:

{1, RONALD . :EIDSON: NEW: MEXICO- PROFESSIONAL : SURVEYOR. No:
13239, DOHEREBY. CERTIFY.THAT . THIS: SURVEY- PLAT AND: THE ! ! 2000

|acrua survey on: msec&ouwo‘ JPON:WHICH [T-1S BASED WERE: 00 ... .3 e 10002000 R
| pereorueD, B we OR%UNDER ' ‘ —

'{ GAS I, L@

FE— | SURVEYFORAPLPELH\JE

] | CROSSING SECTION:19..
I, RANGE 28 EAST, N:M.P.M:
JNTY, NEWMEXICO

412 'N: DAL: PASO
{HOBBS. IN:M.. ‘88240,

te: 10/31/13] Drovin By: B, |

. /(578). 393=3117. rwwiiwsediz )

G | sheet 1. ofs 1)
©5mm/2cu/ucm Nnm B8, LLE/13131397. ’ i
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DESCRIPTION:

SURVEY.:OF A ROAD: CROSSING 'IN. SECTION -20;, TOWNSHIP 19 SOUTH RANGE ‘28 EAST, N.M:P.M:, EDDY: COUNTY,; NEW. MEXICO, AND
BEING -MORE “PARTICULARLY-DESCRIBED AS® FOLLOWS:

BEGINN{NG AT A POINTIN' THE _SOUTHWEST OUARTER WHICH L!ES 508' 20'00°€ '864:4" FEET: FROM. THE, WEST" QUARTER: CORNER; THEN.
,{‘503'51 99, W 18352 -FEET; “THEN' 500'05 '56:E. 467:6 :FEET; THEN 'S89; "30°58°W; 8:4. FEET TO.A-POINT. ON:
JTHE W"ST'UNE* WHICH’.LIES NOO'Z.J 46 W, 151.2 ‘FEET :FROM. THE SOUTHWEST CORNER

TOTAL LENGTH EQUALS 1654:4 FEET OR 100.27 ‘RODS.

S
‘ :
SR o

‘NOTE:
||\BEARINGS -SHOWN - HEREON" ARE “MERCATOR'.GRID -AND {CONFORM, 0 - : N
| THE NEWMEXTCO .COORDINATE, SYSTEM. "NEW"MEXICQ EAST. ZONE” .LEGEND

NORTH: AMERICAN “DATUM :1985: DISTANCES ARE,.SURFACE. VALUES: & DENOTES. FOUND: BORNER AS-NOTED,

I, [RONALD: J- €1DSON; .NEW. MEXTCO. PROFESSIONAL ‘SURVEYOR' No..

3259, DO "HEREBY :CERTIEY ‘THAT. THIS 'SURVEYPUAT ‘AND :THE : . ;

ACTUAL “SURVEY ‘N THE ‘GROUND UPON. WHICH. JT. /5° BASED: WERE 1000. 0 1000 2000 FEET. )
| PERFORMED: BY ME' OR:UNDERSMYGDIRECT SUPERVISION;: THAT 1:AM" e B TR TS —: J
| RESPONSIBLEFOR: THISSSURVEY:TRATNTHIS SURVEY MEETS THE Scole: 1. =1000 . )

MINIMUM. STANDARDSFOR"-SURVEYT answ MEXICO; . AND THAT. IT T )

|1 TRUE AND".COR
I BEUEF 'EEG]

0 JHEABES] ﬁ«)vm KNOWLEDGE AND (LEGEN)

S URVEY OF ‘A ROAD:
(CROSSING SECTION 20,
TOWNSHIP.24 SOUTH, RANGE 28 EAST, N.M:P.M.
EDDY COUNTY, NEW-MEXICO'

RONALD . E!D
Youre: _

o;zvfnwc sstcss

l- I ROVI G'S'
o ““?‘\“w%?«S?NCE 1946

/1.ﬂ Drown By :;;BKL
' [ Sheet.l of )

(575): 393~31. 7/

\ W jws e Bir:
@"RUN/?OL)/L‘GE‘ID NATURAL A5, LLC/bmlSS
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NOTE

: T_;.NORTH AM:RI\,AN "'ATbM

[ MINIMUM STANDARDS #FORSS um/a'l
1is J0° THE“BE,
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| RoNALD-y: €508
JDATE: ...
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SGO2346E 249607
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+S89°30 58"W
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STATECO'WF ML

)}; 151 2" (TIE)
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'SURVEY' OF A :ROAD, CROSSING,IN-SECTION: 1
‘BEING* MORE. PARTICULARLY DESCRIBED: AS: FOLLOWS:

«;TQTAL' QENGTH- EQUALS 9535 FEET. OR: 56.58 :RODS.

voTmL
e -
| A

a.’ARE S’J°FA”E VALU‘":

7983 DISTAN

I, RONALD. J: EIDSON NEW "MEXICO. PROFESSIONAL: :SURVEYOR. No.
73239 DO+HEREGY CERTIFY: THAT: THISiSURVEY - PLAT AND: THE:
|'ACTUAL SURVEY ON. THE “GROUND UPON :WHICH: IT IS.-BASED WERE'
| PERFORMED” BY<ME. OR: UNDER. MY:DIRECT. SUPERVISION THAT | AM

{RESPONSIBLE: FOR® THIS, SURVEY:: rmr“ THIS - SURVEY- MEETS THE
g»l'wzw MEXICO; AND THAT T

BEST HOMY

/; KNOWLEDGE AND

Of’mvr(?!&’.(?.smvsvmc ssmnces
‘5 bE 3546

HN b %mwymc COMPANY.
. 412 N.o DAL PASO

.. HOBBS;, N.M. 88240 .
(575) 393= 3117 www.iwsc:biz...

1/4 CORNER
Lo “1042° BiC.

'DESCRIPTION
TOWNSHIP: 19 'SOUTH; -RANGE’ 28 EAST, :N:M.P.M.,, EDDY.-COUNTY,. NEW -#EXICO; "AND:

'BEGINNING ‘AT .A ‘POINT ON' THE . EAST LINE WHICH LIES, 500°23 46T 11512 FEET FROM' THE™: ‘SOUTHEAST: CORNER: “THEN.589°30°58:W"
:205.7 FEET: ‘THEN ‘SB4:37'350W 727:7 FEET T0: ATPOINT, - WHICH: LIES 'S19°35°05V 2723:5 FEET. FROM-THE EAST" 'OUARTER™CORNER.

58970334 W 6718 30T29

GLO. "igea™BL,

r‘. . J:
IEGEND’
© GENOTES FOUND. CORNER *AS' NOTED,
1000 0, 1000 2000 FEET'
H_H J—u—{ e o r—
- :Scoleit -1000
(LEGEN) NATURAL GAS | 1L, LP)
| SURVEY OF A ROAD ]
{CROSSING'SECTION'19:

‘TOWNSHIP 24 SOUTH. RANGE 28 EAST, NMEPM,
.EDDY-COUNTY, NEW,MEXICO

Drown By BKL, |
REE)

jCAD Date: 10731/
| Rel WO0E

Survey Dole 10/16/19

(©.2RAN/ 201374 EGEND NATURAL GASY LLC/1 31111637
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Legend Natural Gas, IlI 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, Il 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 | 2316t
Bell Canyon 2,560 ft
Cherry Canyon | 3362ft
Brushy Canyon 4,542 ft Oil/Gas
Bone Spring 6,093 ft OillGas
1st Bone Spring 7,013 ft 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 (Sectlon 19 is in between the listed wells below).

Well Name Location Surfas::BCtls sing
Really Scary Federal Com 4H | Section 33 T24S R28E, Eddy County, NM _ 4251t
Really Scary Federal Com 2H | Section 33 T24S R28E, Eddy County, NM 442t
" Buckwheat 33 Federal 2H Section 33 T24S R28E, Eddy County, NM 400 ft
Quien Sabe 25 Fedéeral 1H Section 25 T24S R27E, Eddy County, NM 180 ft

No other formations are eﬁ?(eg?ggwe up oil, gas, or fresh water in measurable quantities.

Setting 13-3/8” casing at ft MD/TVD and circulating cement back to surface will protect the 9950
surface fresh water sand. The Salt section will be protected by setting 9-5/8” casing aL.Z,52=7ft/

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 welibore conditions arise that require immediate action and/or a change to this




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

3. Proposed Casing Program:

“Hole' “HolelInterval | Casin
S,QP Slze e s 2] Intervall
CéA 17-4/2" 0-4 r

: ng ‘Welght

211/494/1400
Hole Assumes 8.4 ppg MW

13-3/8"|  48# | H-40 STC

2
124" 486 - 2.5 os5/8" | 36 | J55 sTC 1.56/2.71/6.19,
. ‘ Hole Assumes 10.0 ppg MW
8-3/4" 2/55 S12,521'| 0-12521 | 542 | 47 | P110|  BTC 19212747391

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
' f

4. Proposed Cement Program:

Surface: 17-1/2” Hole, 13-3/8" Casing

. ‘| Hole’ Volume
, w/Excess»
{cubic-ft).

(35 65) Poz (Fly Ash). Class C Cement + 0 005
. Ibs/sack Static Free + 1% bwoc Calcium Chloride +
Lead 0 - 300 129 ppg| 125% 470 1.96 10.06 240 |5% bwoc Sodium Chloride + 0.25 Ibs/sack Cello Flake
: - |+ 3 Ibs/sack LCM-1 + 0.1% bwoc FL-52 + 5% bwoc
MPA-5 + 8% bwoc Bentonite Il + 96.5% Fresh Water
« : Class C Cement + 0.005 Ibs/sack Static Free + 2%
Tail 300 -}Gf)‘ 14.8 ppg| 100% 175 1.35 6.34 130 [bwoc Calcium Chloride + 0.25 Ibs/sack Cello Flake +
. . 56.3% Fresh Water

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

------- T= SO e = ———— T

P U S NN L e
*Typé | . Interval: | 'Density.|Excess| w/Excéss ‘| .
IR PR ) C | (eubic-ft) 1‘(%“7@5?9'() :

o (35 65) Poz (Fly Ash) . Class T Cement +0. 005

. Ibs/sack Static Free + 5% bwow Sodium Chioride +

Lead 0 - 400 129ppg| 0% 151 1.91 9.64 79 0.125 Ibs/sack Celio Flake + 5 Ibs/sack LCM-1 + 0.2%
! bwoc FL-52 + 0.005 gps FP-6L + 5% bwoc MPA-5 +

4% bwoc Bentonite Il + 92.4% Fresh Water

% . : (35:65) Poz (Fly Ash): Class C Cement + 0.005
’ Ibs/sack Static Free + 5% bwow Sodium Chloride +
Lead 400'-1,527° [12.9 ppg| 100% 706 1.91 9.64 © 370 [0.125 Ibs/sack Cello Flake + 5 Ibs/sack LCM-1 + 0.2%

bwoc FL-52 + 0.005 gps FP-6L + 5% bwoc MPA-5 +
4% bwoc Bentonite |l + 92.4% Fresh Water

. Class C Cement + 0.005 Ibs/sack Static Free + 2%
1.527 2)27/ 14.8 ppg| 100% 644 “1.34" 6.35 480 |bwoc Calcium Chioride + 0.005 gps FP-6L + 56.3%
Fresh Water

Tail




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

Static Free + 5% bwow Sodium Chlonde + 0.7% Bwoc
R-3 +0.125 ibs/sack Cello Flake + 5 Ibs/sack |L.CM-1. +
0.8% bwoc ASA 301 + 2% bwoc A-10 + 0.005 gps FP-
6L + 1% bwoc Sodium Metasmcate + 10% bwoc
[Bentonite Il + 201% Fresh Water

Lead 0-2)5»26' 12.0ppg| 0% 680 2.10 11.49 324

(50:50) Poz (Fly Ash): Class H Cement + 0.005% bwoc

Static.Free + 5% bwow Sodium Chloride + 0.7% Bwoc

|R-3 4+ 0.125 Ibs/sack Cello Flake + 5 Ibs/sack LCM-1 +

0.8% bwoc ASA-301 + 2% bwoc A-10 + 0.005 gps FP-

6L+ 1% bwoc Sodium Metasiticate + 10% bwoc

Bentonite Il + 201% Fresh Water .

(50:50)-Poz (Fly Ash): Class H Cement + 0.005% bwoc
' Static Free + 5% bwow Sodium. Chloride +:0.2% Bwoc

Tail |7,200'-12,521'1 132 ppg| 30% 1758 1.57 7.99 1,120 [R-3+ 045%.t{W0C‘FL'25‘4 0.5% bwoc FL-52 + 0.005

) . gps FP-6L + 0.3% bwoc Sodium Metasilicate + 2%
bwoc Bentonite Il + 55% Fresh Water

Lead | 2,527'-7,200' |12.0 ppg| 30% 1535 210 1119 731

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

o The 9-5/8" Intermediate cement job is designed to circulate cement to surface
The 5-1/2” Production cément 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 preveriters will be equipped with blind rams on top and 5” drill plpe rams on bottom. A
13-5/8” BOP will be used during the dnlhng of the 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 been 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-bow! 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. Pnpe rams will be operationally checked
each 24-hour period. Blind rams will be operatlonally 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 valve, choke & kill lines, and a choke .
manifold rated to 5,000 psi all of which will be tested to working pfessure by an mdependent !
third party tester. Anytime a component of the BOP stack or choke manifold is
changed/replaced or installed the BOP equipment will be re-tested as required.



6. Proposed Mud System:

".8.4—9.4 j - 32-34 ' 'N/,C ; 10 ¢ . 1-4K

S : .1 |
4062527 [V~ Brine | es-100 | 28 | N 10 186K
| 2537 - 7,500 Cut-Brine 9.0-95 28 NC | 10 40 - 80K
7,500 - 8,200 | ~ Cut-Briné/polymer 9.0-95 32-34 N/C 10 80 - 110K
82’00-12,521 CUteBrine/polymer 9.0-95 33-34 |  NIC 10 90-170K

Sufficient mud materlals will be kept at the well site at aII times to maintain mud propertles lost
circulation if present and mud weight increase requirements. :

Visual or electronic mud monitoring equment shall be in place to detect losses or gainsin.
drltlmg qund volumes.

7. Auxnllary Well Control Equipment and Monltormg Systems:

a. An IBOP (Kelly Cock) will be in the Top Drive System (TDS) at all times
b. A full opening safety valve havmg the appropriate connections (4- 1127 |F Connection)
will be on the rig floor at all times in the ready position. '
C. Hydrogen Sulfide (H,S) 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”
Wé‘f(‘ casing string is cemerited in place.

8. Testing, Logging, and Coring Program:

a. No open hole or cased hole wireline logs are planned during the dnlhng phase of
the well

S ' b. Gamma Ray will be captured from about 300 ft above KOP :and throughout: the
) - e curve and lateral. . :

.¢. Mud logging program will consist of lagged 10 ft samples and commehce at
‘around 5,000 ft MD (about 2, 500 ft above KOP) to total depth of the horizontal |
hole interval .

d. Drill stem testing is not anticipated
e. 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 Cond'iti"ons, 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 H,S is encountered, the operator will comply with the
provisions of Onshore Qil & Gas Order No. 6. All personnel will be familiar with all aspects of
safe operation of equipment being used to drill the well.

[ .
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11. Anticipated Starting Date and Duration of Operations:'

Location construction will begin after the BLM has approved the APD. Antlc.lupated spud date
will be as soon as possible after BLM approval. ng move and drilling operations is anticipated

to take 20 days.

¢
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Plan: Plan #3
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Pardue 19 Federal Com

2H

Eddy County, New. Mexico

Azimuths to Grid N
Truo North: -0
Magnetic North: 7.

Vertical Sectlon at 346.17" {600 usftfin)

Northing: ~ 43s070.50 Scientific Drilling o e
. - P - rength: .
Easting: 606739.70 : Dip Angle: 60.
Te . Di da 7.43° Date: 11/5/2
Plan #3 To comvort Trs Brocaon 1o %%ﬁg&dg&;ﬁaﬁ' Modetl: IGRF2
5400
WELL DETAILS Pardue 19 Fedoral Com 2H
Ground Lovel:  3072.0
+NI-S  +BLW Northin . Eastin Longitude
0.0 0.0 435270.5! 606739.7 327 11 47.253 N 104" 7 18.835 W
’ 4800
SECTION DETAILS
D Inc Az| TVD +N/-§ +E/-W Cleg TFace VSoct Target 4200
.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 . 00 - ’
.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 -63.1 2.00 270.00 15.1
9 12.05 270,00 6402.0 00 -1109.8 0.00 0.00 2653
3 0.00 Q.00 7000.0 00 -11728 2.00 180.00 2804
1 Q.00 0.00 7352.8 00 11729 0.00 0.00 2804 3600
2 89.60 360,00 7851.0 4847 11729 11.50 360.00 . 760.8
5 83.60 360,00 7865.0 25000 -1172.9 0.00 0.00 2707.9
.0 90.33 0.00 7865.0 25205 -i1729 3.57 0.00 27278 .
3 $0.33 0.00 78520 47647 11728 0.00 0.00 49068 BHL =
) 23000
DESIGN TARGET DETAILS ;
Name TVD +N/-S +E1-W Narthin Easting &
P18FC 2H BHL 7852.0 47847 -11728 440035.21 605568.80 ho
PI9FC 2H 1P 7865.0 25000 -1172.8 437770.50 605566.80 T
=2400
£ '
[+} !
§ @ H i i
SITE DETALLS: PROJECT DETAILS: jOs =
Pardue 19 Federal Com 2H Eddy County, New Mexico = o i
Stie Contre Northing: 435270.50 Geodetic System; US State Plane 1983 31800 5
Easting: 606739.70 Datum: North American Datum 1683 ] .
Ellipsoid: GRS1980 llefels bbbl i L
Positional Uncortainity; 0.0 Zone: New Mexico Eastern Zone
Convergonco: 0.41 System Datum: Mean Sea Level »
Local Narth: Grid
!
CASING DETAILS ' FORMATION TOP DETAILS
. TVDPath MDPath Formation
VD MD Size 24630 24892  Bell Canyontop _ 600
-00.0 400.0 13-3/8 5999.0 61048  Bone Spring Top
'500.0 2527.0 9-5/8 60550 61621 BN Sprg Avalon Upper
62330 63441 prg Sh
6321.0 64341 BN Sprg B Ls Top
63950 6509.7 BN Sprg B Ls Bso Start Bild"
6673.0 67918 BNSprgCLS 4]
6923.0 70423 BN Sprg 1st Cedar rf‘
7211.0 73303 BN Sprg ist Cedar B Start 3e
77300 73000 BN Sprg 2nd Sand ! ! MD
bl S1art Erop 20 il
' !
«1800 -1200 -600 600
West{-}East({+) {1200 usft/in)
[ ] ! Ll
....... ! |
: Start DUS 3.57/TF0/0.00 ‘
4. hold a1 £257.2 I, ; it 2292 hold-at 1027 70D
o { ! . i
;] 7 Jody Barclay
" 0 e alt 1252113 16:33, January 16 201
o -
D) 4 -
I L NN NN AN NN } Scientific Driling
g 2708 4907, 2740 N. Highway 287
2708; ! Decatur, TX 76234
. i -
TR19FC2H{P 19FC Zi}l BRL
L
41200 1500 1800 2100 2400 2700 3000 3300 3900 4200 4500 4300 s100




Scientific Drilling
Planning Report

@Sdenﬁﬁc Drilling

ddy County, New Mexico
ardue 19 Federal Com 2H

‘Federal Com2H

Minimum Curvature

US State Plane 1983

Position Uncertainty:

Map System: System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone
Pardue 19 Federal Com2H "~ """ T
Site Position: Northing: 435,270.50 usft  Latitude:
From: Map Easting: 606,739.70 usft  Longitude:
0.0usft Slot Radius: 13-3/16"  Grid Convergence:

32°11'47.253 N
104° 7' 18.835 W
0.11°

‘Well Position

Position Uncertainty

+N/-§
+E/W

0.0 usft Northing:

0.0 usft Easting:
0.0 usft Wellhead Elevation:

435,270.50 usft Latitude:
606,739.70 usft Longitude:
0.0 usft Ground Level:

32° 11'47.253 N
104°7'18.835 W
3,072.0 usft

IGRF2010

11/5/2013

7.54

60.01

Audit Notes:
Version:

Phase:

PROTOTYPE

Tie On Depth:

0.0

0.0

0.0

346.17

0.00

0.0

0.0

0.00

0.00 0.00

0.00

0.0 0.00 0.0

500.0 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
74721 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 4947 -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 3.67 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

. ;. , -
\ ' b
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B B 5= e Scientific Drilling . ;
LEGERND blanning Report S ?@Scient‘rﬁc Driling

0.0 0.00 0.00 - 00 0.0 0.0 0.0 0.00 0.00 0.00
100.0 0.00 0.00 100.0 0.0 0.0 0.0 . 0.00 0.00 0.00
200.0 0.00 0.00 200.0 0.0 0.0 0.0 0.00 : 0.00 0.00
300.0 0.00 0.00 300.0 0.0 0.0 0.0 0.00 0.00 0.00
400.0 .00 0.00 400.0 0.0 0.0 0.0 0.00 0.00 0.00

' 133/8" ) DY .
500.0 0.00 0.00 500.0 0.0 0.0 0.0 0.00 0.00 0.00
600.0 0.00 0.00 600.0 0.0 0.0 0.0 0.00 0.00 0.00
700.0 0.00 0.00 700.0 0.0 0.0 0.0 0.00 0.00 0.00
800.0 0.00 0.00 800.0 0.0 0.0 0.0 0.00 0.00 0.00
900.0 0.00 0.00 S00.0 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 1,089.8 0.0 70 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 0.0 279 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 1,458.0 0.0 -63.1 15.1 2.00 2.00 0.00
1,600.0. 12.05 270.00 1,583.4 0.0 -83.5 20.0 0.00 0.00 0.00
1,700.0 12.05 270.00 1,691.2 0.0 -104.3 249 0.00 0.00 0.00
1,800.0 12.05 270.00 1,788.0 0.0 -125.2 2.8 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 -187.8 449 0.00 0.00 0.00
2,200.0 12.08 270,00 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
L .BellCanyontop . ... . e eeri

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 - 000 0.00 0.00
2,600.0 12.05 270.00 25714 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 2,862.6 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 8.8 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 -459.2 109.8 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 -500.9 118.7 0.00 0.00 0.00
3,700.0 12.05 270.00 3,647.2 0.0 -521.8 1247 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
3,800.0 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 © 1447 0.00 0.00 0.00
4,200.0 12.05 270.00 4,136.1 0.0 -626.2 149.7 0.00 0.00 0.00
4,300.0 12.05 270.00 4,233.9 0.0 -847.1 154.7 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 . 0o ., 6888 .., . 1646 0.00 0.00 0.00
4,600.0 12.05 270.00 4,527.3 0.0 -708.7 169.6 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

1/16/2014 4:33:26PM Page 3 COMPASS 5000.1 Build 70

39 M bad %ow o & v it



s § EGEND

Scientific Drilling
Planning Report

Welibore #1
hoa

end Natural Gas

@ Scientific Drilling_

4,800.0 12.05 270.00 4,722.9 0.0 <7514 179.6 0.00 0.00 0.00
4,900.0 12.05 270.00 4,820.7 0.0 -772.3 184.6 0.00 0.00 0.00
5,000.0 12.05 270.00 4,918.5 0.0 ~793.2 189.6 0.00 0.00 0.00
5,100.0 12.05 270.00 5,016.3 0.0 -814.0 194.6 0.00 0.00 0.00
5,200.0 12.05 270.00 51141 0.0 -834.9 199.6 0.00 0.00 0.00
5,300.0 12.05 270.00 5211.9 0.0 -855.8 204.6 0.00 - 0.00 0.00
5,400.0 12.08 270.00 5,309.7 0.0 -876.7 2095 . 0.00 0.00 0.00
5,500.0 12,05 270.00 5.407.5 0.0 -897.5 2145 0.00 0.00 0.00
5,600.0 12.05 270.00 5,505.3 0.0 -918.4 219.5 0.00 0.00 0.00
5,700.0 12.05 270.00 5,603.1 0.0 -839.3 2245 0.00 . 0.00 0.00
5,800.0 12.05 270.00 5,700.9 0.0 -860.2 2295 0.00 0.00 0.00
5,900.0 12.05 270.00 5,798.7 0.0 -881.0 2345 0.00 0.00 0.00
6,000.0 12.05 270.00 5,896.5 0.0 ~1,001.9 2395 0.00 0.00
6,100.0 12.05 270.00 5,994.3 0.0 -1,0228 2445 0.00 0.00
6,104.8 12.05 270.00 5,999.0 0.0 -1,023.8 2447 0.00 0.00
Bone Spring Top . .
6,162.1 12.05 270.00 6,055.0 0.0 -1,035.7 2476 0.00 0.00 0.00
BN Sprg Avalon Upper ... . &
6,200.0 12.058 270.00 6,092.1 0.0 -1,043.6 2485 0.00 0.00
6,300.0 12.05 270.00 6,189.9 0.0 -1,064.5 2545 0.00 0.00 A
6,344.1 12.05 270.00 6,233.0 0.0 -1,073.7 256.7 0.00 0.00 0.00
BN Sprg Sh Top --:xiiiv S L e
6,400.0 270.00 6,287.7 0.0 -1,085.4 259.4 0.00 0.00 0.00
6,434.1 12.05 270.00 6,321.0 0.0 -1,092.5 2611 0.00 0.00 0,00
BN Sprg B L.s Top . - S
6,500.0 12.05 270.00 6.385.5 0.0 -1,106.3 264.4 0.00 0.00 0.00
6,509.7 12.05 270.00 6,395.0 0.0 -1,108.3 264.9 0.00 0.00 0.00
BN SprgBLs Bse . . et e i i
6,516.9 270.00 6,402.0 0.0 -1,109.8 2653 0.00 0.00 0.00
6,600.0 10.39 270.00 6,483.5 0.0 -1,126.0 269.1 2.00 -2.00 0.00
6,700.0 8.39 270.00 6,582.2 0.0 -1,142.3 273.0 2.00 -2.00 0.00
6,791.6 6.55 270.00 6,673.0 0.0 -1,154.2 275.9 2.00 -2.00 0.00
BN Sprg'C LS i i corE ERE R R Bais
8,800.0 6.39 270.00 6,681.3 0.0 -1,155.1 276.1
6,900.0 4.39 270.00 6,780.9 0.0 -1,164.5 278.4 .
7,000.0 2.38 270.00 6,880.7 0.0 -1,170.4 279.8 2.00 -2.00 0.00
7.042.3 1.54 270.00 6,923.0 0.0 -1,171.9 280.1 2.00 -2.00 0.00
BN Sprg 1st Cedar .
7,100.0 0.39 270.00 6,980.7 0.0 -1,172.8 280.3 2.00 -2.00
7.118.3 0.00 0.00 7,000.0 0.0 -1,172.¢ 2804 2.00 -2.00 X
7,200.0 0.00 0.00 7,080.7 + 0.0 -1,172.9 280.4 0.00 0.00 0.00
7,300.0 0.00 0.00 7,180.7 0.0 -1,172.9 280.4 0.00 0.00 0.00
7.330.3 0.00 0.00 7.211.0 C 41,1729 0.00
N Sprg 1st Cedar B _.i:i: o Ak ; _ i
7.400.0 0.00 7.280.7 0.0 -1,1729 280.4 0.00 0.00 0.00
7.472.1 0.00 7,352.8 0.0 -1,172.9 280.4 0.00 0.00 0.00
7,475.0 R 360.00 7,355.7 0.0 -1,172.9 280.4 11.50 11.50 0.00
7.500.0 321 360.00 7.380.7 0.8 -1,172.9 281.1 11.50 11.50 0.00
7.525.0 6.08 360.00 7,405.6 2.8 -1,172.9 2831 11.50 11.50 0.00
7,550.0 8.96 360.00 7,430.4 6.1 -1,172.9 286.3 11.50 11.50 0.00
7,575.0 11.83 360.00 7,455.0 10.6 > -1,172.8 v . 2008 11.50 11.50 0.00
7,600.0 14.71 360.00 7.479.3 16.3 -1,172.8 296.2 11.50 11.50 0.00
7,625.0 17.58 360.00 7.503.3 233 -1,172.8 303.0 11.50 11.50 0.00
1/16/2014 4:33:26PM Page 4. L COMPASS 5000.1 Build 70
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Wellbore #1
7.650.0 20.46 360.00 7,526.9 314 -1,172.8 310.9 11.50 11.50 0.00
7,675.0 23.33 360.00 7.550.1 40.7 -1,172.9 . 3189 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 -1,172.8 341.4 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 -1,1729 . 3814 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 77132 154.2 -1,172.9 430.1 11.50 11.50 0.00
79000 . 49.21 360.00 7.730.0 1727 -1,172.9 448.1 11.49 11.49 0.00
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 -1,172.8 486.4 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 11.80 0.00
8,000.0 60.71 360.00 7.787.3 2545 -1,172.9 5274 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 -1,172.8 616.3 11.50 11.50 0.00
8,125.0 75.08 360.00 7.8342 370.0 -1,172.9 639.6 11.50 11.50 Q.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 4436 -1,172.9 7111 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 4847 -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 89.80 360.00 - 7.8527 7435 -1,172.9 1,002.3 0.00 0.00 0.00
8,600.0 89.60 360.00 7,853.4 8435 -1,1729 . 1,0994 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 -1,1729 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 7.856.8 1.243.5 -1,172.9 1,584.9 0.c0 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 -1,1729 °  1,9733 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
8,700.0 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 -1,1729 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 2,3435 -1,172.9 2,555.9 0.00 0.00 0.00
10,200.0 89.60 360.00 7.864.8 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 2707.9 0.00 0.00 0.00
10,2770 90.33 ’ 0.00 7,865.0 2,520.5 -1,1729 2,727.8 3.57 357 0.00
10,3000 90.33 0.00 7,864.9 2,543.5 -1,172.8 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 -1,1729 29443 0.00 0.00 0.00
10,600.0 90.33 0.00 7,863.1 2,843.8 -1,172.8 73,0414 7 0.00 0.00 0.00
10,700.0 90.33 0.00 7.862.6 2,943.5 -1,1728 3,138.5 0.00 0.00 0.00
10,800.0 90.33 0.00 7,862.0 3.043.8 -1,172.9 3,235.6 0.00 0.00 0.00
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inimum Curvature

90.33

10,900.0

11,000.0 90.33
11,100.0 90.33 .
11,200.0 90.33
11,300.0 90.33
11,400.0 90.33
11,500.0 90.33
11,600.0 90.33
11,700.0 90.33
11,800.0 90.33
11,900.0 90.33
12,000.0 90.33
12,100.0 90.33
12,200.0 90.33
12,300.0 $0.33
12,400.0 80.33
12,500.0 80.33
12,521.3 90.33

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

3,1435 -1,1729 33327

7.861.4 0.00 0.00 0.00
7,860.8 3,243.5 -1,172.9 3,.429.8 0.00 0.00 0.00
7,860.2 3,343.4 -1,172.9 3,526.9 0.00 0.00 0.00
7.859.7 3,443.4 -1,172.9 3,624.0 0.00 0.00 0.00
7.859.1 3,543.4 -1,172.8 3,721.1 0.00 0.00 0.00
7,8585 3,643.4 -1,172.9 3,818.2 0.00 0.00 0.00
7.857.9 3,743.4 -1,1728 3,916.3 0.00 0.00 0.00
7,867.3 3,8434 -1,172.9 4,012.4 0.00 0.00 0.00
7,856.8 3,943.4 -1,1729 4,109.5 0.00 0.00 0.00
7.856.2 4,043.4 -1,172.9 4,206.6 0.00 0.00 0.00
7.855.6 4,143.4 -1,172.8 4,303.7 0.00 0.00 0.00
7,855.0 4,243.4 -1,172.8 4,400.8 0.00 0.00 0.00
7.854.4 4,343.4 -1,172.8 4,497.9 0.00 0.00 0.00
7,853.9 4,443.4 -1,172.8 4,595.0 0.00 0.00 0.00
7,853.3 4,543.4 -1,172.8 4,692.1 0.00 0.00 0.00
7.852.7 46434 -1,172.9 4,789.2 0.00 0.00 0.00
7.852.1 4,743.4 -1,172.9 4,886.3 0.00 0.00 0.00
7.852.0 4,764.7 -1,172.9 4,906.9 0.00 0.00 0.00

P19FC 2H BHL
- plan hits target center
- Point

P19FC 2H IP
- plan hits target center
- Point

0.00

0.00

0.00

0.00

7,852.0

7,865.0

4,764.7 -1,172.9 440,035.20 605,566.80 32°12'34.427N 104° 7' 32.3718 W

2,500.0 -1,172.9 437,770.50 605,566.80 32° 12 12016 N 104° 7' 32.429 W

. . 13-3/8 17-1/2
2,527.0 2,500.0 95/8" 9-5/8 12-1/4
N (Y AR A}
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Planning Report k@ Scientific Drilling

ompassC

egend Natural Gas

ddy C:

New M6

Federal Com 2H
7.0usft”
KB @ 3097.0usft
Grid
Minimum Curvature

2,489.2 ,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 SprgBLsTop ) 0.01
6,509.7 6,395.0 BN Sprg B Ls Bse 0.01
6,791.6 6,673.0 BNSprgCLS ’ 0.01
7,042.3 6,023.0 BN Sprg 1st Cedar ' 0.0
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
_ [
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13-5/8” 5M BOPE & Closed Loop Equipment Schematic

Closed Loop Equipment
Roll Off Bins & Tracks

W v

Fili Up Line

Check Valve

2’ KillLine

®

2-1/16" Valves]

szs :—_- Volume Tanks t Process Tanks 3: Shakers —
Gas
“[ Separator
—
- 1
Rotating
Head @
8
————— % Flowline (0 Shakers ————eeeep> a
, P
Annular 5
r J Remotely Operated ¥
|  BindRams | Adusiabie
{ Pipe Rams |

HCR Valve

3" Choke Lina

'6” Line to Flare Pit (150 ft From Welihead) i

4-1/168" Valves

Adstable [
_Choxe

4" Pani¢ Line to Flare Pit (150 ft From Weithead)

4" Valve

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




Notes Regarding Blowout Preventers

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

. 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.
. Wear ring will be properly installed in head.

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

. 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.

. All choke lines will be anchored to prevent movement.
Hand wheels and extensions will be properly installed and tested

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

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

R I AT



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, Ilf 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 bbi capacxty)
2-500 bbl Frac Tanks

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

Dewatering Process:

CRS Reprocessing Services dewatering process will include the use of the 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 bbis
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 of the 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 of the 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
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( Safety Hazard Indicators | )

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

Indicates a hazardous situation
which, if notavoided, couldresult
in death or serious injury

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

Preferred to address practices
not related to personal injury

/

ES:000175:02

\_

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.
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/~ Valve Removal Plugs

of

For Installation and Removal

Valve Removal Plugs refer to:

Publication: RP-001558

(Assembly Procedure for
VR Plugs and Recommended
Torque Values) |

'W’ﬂake-up Requﬁrementsf@
API Flange Connections

Refer to:

Publication: RP-002153

AN

/

13-5/8" 5M MBS System

13-3/8" x 9-5/8" x 5-1/2".

RP-002748
Rev 01
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System Drawing

( 7-1/16" 10M j

BX-156 Ring Gasket
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Contact your Cameron representative for replacement part inquiries. Cameron

personnel can check the latest revision of the assembly bill-of-material to obtain the appro-
priate and current replacement part number.

Al

A2

B2

B3

B4

B5

ltemQty Description

1

Descnptlon o

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

Spool, MBS-L Upper, 134
5/8" 5M x 13-5/8"5M, w/ twg
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
Part# 2236815-03-04

Packoff for IC-1 Hanger, 134
5/8" 10M x 5-1/2" OD double
'T' seal prep, w/ 6-5/8" ex-
tended neck and 5" BPV thrd
Part# 2330172-04-01

c1 1

c2 1

Item Qty Descnptnon

Tubing Spool, Type 'C', 13{ |ST1 1

5/8" 5M x 7-1/16" 10M, w/ twg

1-13/16" 10M SSOs and 11’

nom 'NX' prep btm

Part# 2161751-02-03 ST2 1

'NX'Bushing, 11" nomx6-5/81 -

OD casing, w/ integral bif

guide

P_arl# 2161829-06-01 ST3 1
ST4 1
ST5. 1
ST6 1
ST7 1

Item Qty Descrlptxon

Test Plug, Type 'C',
nom, 4-1/2" IF box top x pin
bottom _

Part # 2247044-01-01

" Wear Bushing, IC-2 & IC-9

13-5/8"

Wear Bushing, MBS, 13-5/8"
Nom x 12.31 Bore, 33.28"
long with J-slots ’
Part# Y29100-72300411

13-5/8" Nom x 10-3/4 Bore
14" long with J-slots .
Part# Y29106-03000021

Wear Bushing Running and
Retrieving Tool, 1C-2, 13-5/8"
Nom, 4-1/2" IF box btm x top
Part¥# 2301310-02

MBS Casing Hanger R/T,
10"-4 stub acme Ih btm x
9-5/8" 8rd LC top

Part# 2161757-11-01

Running Toolfor MBS Support
Bushing, 13-5/8" nom, 9.25"-
4 stub acme Ih, w/ 4-1/2" pin
btm x 4-1/2" |F box top

Part # Y29000-77800171

Jettingtool, 13-5/8"Nom Type
MBS, 4-1/2" IF box top
Part # 2247778-01

-

13-5/8" 5M MBS System

13-3/8" x 9-5/8" x 5-1/2"

factn

RP-002748
Rev 01
Page 7




Stage 1.0 — 13-3/8" Casing

S NOTE:] Always wear proper PPE (Personal Protective Equipment) such as safety
shoes, safety glasses, hard hat, gloves, etc. to handle, install and operate the equipment.

1.0 Install the MBS As- '
semblv ; 13-5/8" 5M MBS System
- 13-5/8" 5M x 13-3/8" SOW

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

N =}

1.1.2. Examinethe MBS System (item
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 3788
< orient the System as illus-
trated.
« all lower and upper lock-
screws are retracted from
the bore
NG All Lockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance. g]ﬂ: 1 : 15312
1.1.3. Determine the correctelevation b Min Bore
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 of the casing stub. This
will allow the stubto pass by the
o-ring in the bottom prep of the

Casing Head. RP130256
T6jA=21 It is advisable to grind the
ID of the casing to allow the drill pipe .
and casing collars to be runsmoothly.
RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2" .
Page 8 o




Stage 1.0 — 13-3/8" Casing

1.1.5.  Align and levelthe MBS System above the casing stub, orienting the outlets

' so they will be compatible with the drilling equipment. | Casing

Head
1.1.6.  Slowly and carefully lower the Assembly onto the casing stub. ea ) -
1.1.7. Remove the 1/2" npt test fitting prior to welding. O,E;SQ
1.1.8. Weld and test as required. '
IN[eXf= 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.
nN{6ff33 Do Not use HOT HEADS, or similar methods of preheating, as it may 112° NPT
damage seals and packing. Test Fitting
Welhead Parts for Pressure Seal found in the back of this manual for details Fillet v\}g;
of the welding and testing procedure. RP941494
1.1.9. Reinstall the fitting.
13-5/8" 5M MBS System RP-002748
Rev 01

B N TP R A

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

Test Plug Type 'C’

) TE! Prewously used BOP Test Plugs must be in- 12" LP
spected for damage due to wear. Where warranted such as / & Weephole
highly deviated wells the Tester must be checked penodl- Pipe Plug

cally to insure integrity.

4-1/2"

Immediately after making up the BOP stack -
and periodically during the drilling of the hole forthenext | | = = &--—mooeue
casing string, the BOP stack (connections and rams) must
be tested. '

21.1. Make up the BOP stack to the Spool using a spare

. 'WQ' Seal
ring gasket.

2.1.2. Examine the Test Plug (ltem ST1). Verify the follow-
ing: o
+ sealis 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 ajoint of drill pipe to the bottom of the Tool.
RPQ50117

; Aminimum of one joint of Drill Pipe is required
on the bottom of the BOP Test Plug to ensure BOP Test
plug remains centralized.

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

RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
Page 10 s




Stage 2 — 9-5/8" Casing

21.7 Ensure all upper and lower
lockscrews ofthe MBS System
are retracted from the bore.

(’ ING All Lockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

Drill Pipe
BOP J—
519~ Stack
— E———()
]

Upper and
Lower

2.1.8. Open the annulus valve of the L;cl:sc;tev;s
LowerHousingorCasing Head. elracie
2.1.9. Slowly lower the Test Plug
throughthe BOP untilitlands 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, r
close the outlet valve and open ™~
the rams. i
2.1.13. Remove as much fluid from the Drill Pipe F
BOP stack as possible. used to
Centralize [
2.1.14. Retrieve the Test Plug slowly to Test Plug §
avoid damage to the seal. S ——
ENOA= It may be necessary to open
the annulus valve when starting to
retrieve the Test Plug to relieve and
vacuum that may occur. RP130257
2.1.15. Clean,grease andstorethe Tool
as required.
2.1.16. Repeat this procedure as re-
quired during drilling operations.
13-5/8” 5M MBS System RP-002748
13-3/8" x 9-5/8" x 5-1/2"". - Rev 01
o TT Page 11
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Stage 2 — 9-5/8" Casing

2.2 Run the Wear Bushing Before Drill-

. Running Tool
ng. e
Previously usedwearbushings mustbeinspected 4-1/2" IF
for damage and significantreduction in wall thickness due
to wear. Where warranted such as highly deviated wells
the wear bushing must be checked periodically to insure 14.93
integrity. '
j NING Always use a Wear Bushing while drilling to 4-1/2" IF
protect ct the load shoulders from damage by the drill bit or {
rotating drill pipe. The Wear Bushing must be retrieved Lift Pins (4)
prior to running the casing.
] . ) Wear Bushing

2.21. Examine the Wear Bushing Running Tool (ltem

S$T4). Verify the following:

+ bore is clean and free of debris

« lift lugs are intact and undamaged :

« all threads are clean and free of debris 12'3?
2.22. Qrient the Tool with the lift lugs down.
2.23. Make up a joint of drill pipe to the top of the Tool. f
224, Examine the Wear Bbshing (Item ST2). Verify the

following:

; . 33.28

« bore js clean and free of debris

+ stop lugs are secure

+ J-slots are clean and free of debris
2.25. Lowerthe Test Plug into the Wear Bushing and rotate

the Plug 1/4 turn clockwise.

[ : ) RP130258

RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
Page 12 L




Stage 2.0 — 9-5/8" Casing

2.286.

Verifyall upperand lower lock-
screws of the MBS System
are retracted from the bore as
indicated.

5 All Lockscrews
achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

227 Slowly lower the Tool/Bushing
Assembly through the BOP
stack and into the MBS System,
untilitlands on the load shoulder

in the Casing Head.

2.28.

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

5 Do Not overtlghten the

WARNING All Lockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

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.

2.28.

r-— 1
I-5.25
Lower Lockscrews ' :
Retracted Dimension -

Run In

Two Lower
Lockscrews
at 180° apart

Wear Bushlng

RP130259

lo e300

Drill Pipe

Running
Tool

dﬁmz:x;;:]

o 1] |

( . ]

Upper
Lockscrews
Retracted

-

YCAT IERON

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

IS

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

2.3 Retrieving the Wear
Bushing After Drill-
ing

2.3.1.  Make up a joint drill pipe to the .

Tool. Ensure the lift lugs are
down.

BOP
2.3.2. Slowly lower the Tool into the

Stack
Wear Bushing. r 5.19+

- 2.33. Rotate the Tool clockwise until —
the drill pipe drops approxi-

AP Upper and
mately 2". Thisindicates the lugs Lower
have aligned with the J-slots of Lockscrews
the Wear Bushing. Retracted

2.34. Slackoffaliweightto make sure
the Tool is down. L
2.3.5. Rotate the Tool clockwise 1/4 5.25
turn to fully engage the lugs in

the Wear Bushing.

2.3.6. Retractlowermostiockscrews
of the MBS Upper Spool and
retrieve the Wear Bushing.

. All Lockscrews
MUST achieve positions as B i
indicated. Otherwise con- Wear Bushing

——Dxill Pipe-

| ___—Running
' Tool

tact Surface Engineering
for guidance. )

2.3.7. Remove the Bushing and the

Tool from the drill string.

2.3.8. Clean, grease and store tools ‘

as required. RP130260
RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
Page 14 V.o
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Stage 2.0 — 9-5/8" Casing

13-5/8" MBS Casing Hanger

Running Tool /

! C

N

ﬁ 9-5/8"
| Casing Thread \
!1 8.77" {i ( '
J Scribe Line
T O-Ring
22.00"
2.41. Run the 9-5/8" casing and space out as "
. 9.78
required.
2.42. Examinethe CasingHangerRunning Tool - ! 10" Left Hand
(Item STS). Verify the following: | | / Running Thread |
« bore is clean and free of debris
« all threads are clean and undamaged L/
* o-ring is clean and undamaged RP030029
» scribe line is clearly identifiable
2.4.3. Orient the Tool with the casing threads up. 13-5/8" MBS
2.44. Examinethe Mandrel CasingHanger(ltem Casing Hanger
B2). Verify the following:
* bore is clean and free of debris ]
+ all threads are clean and undamaged — Seal Neck
- neck seal area is clean and undamaged ~— 8.825"
2.4.5. Orient the Hanger with the casing threads Min. Bore
down.
10" Left Hand
RunningThread
22.75" H ]
; 13.43" - i
i . }
L 1
|
| 9-5/8" Tong Here
| Casing Thread |
E ‘ RP030030
13-5/8" 5M MBS System RP-0027438
13-3/8" x 9-5/8" x 5-1/2" Rev 01
e e e Page 15

I P A A A T S




Stage 2.0 — 9-5/8" Casing

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

. / Landing Joint
247. Wipethe ODofthe Hangerneck

and the Running Tool o-ringand
running threads with alightcoat
- of oil or grease. . I

]

\ . Excessive oil or grease
may prevent a positive seal from
forming. Scribe line mark

248. Make up the Tool onto the B , with paint marker
Hanger with left hand rota- , J %

tion to approximately 15 to 16
turns until it bottoms out on the
Hanger body.

ARNING Do Not torque the Hanger/ \ Running Tool
Tool connection. : ' .

2.49. Back off the Tool 1/2 a turn 29.88"
allowing 1/8" gap between the
Tool and the Hanger. : [

2.4.10. Lowerthe Hanger onto the last
joint of casing run and make up
the connection to the thread

manufacturers recommended L/ Hanger
optimum torque.
Tong Here
9-5/8" Casing
) - / RP030031

RP-002748 © 13-5/8” 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
Page 16 ’ - MR




Stage 2.0 — 9-5/8" Casing

2411, Verify all upper and lower
lockscrews are retracted from
the bore as indicated.

YWARNING All Lockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

2.4.12. Slowly and carefully lower the
Hanger through the BOP and
landitin the Lower MBS Casing
Spool.

2.4.13. Slackoffallweightonthe casing.

2.4.14. Verify thewellis safe and under
control.

2.4.15. Carefully open the outlet valve '

on the Casing Spool.

2.4.16. Visuallyverifythescribelineisin
the center ofthe outletindicating
the Hanger is properly landed.

2.4.17. Close the outlet.

2.4.18. Cementthe casing asrequired.

1434 Cementreturns may betaken
through the flutes of the Hanger and
out ofthe BOP orout ofthe 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

Running

RP130261 (

Drill Pipe

Tool—

v

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

RP-002748
Rev 01
Page 17
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Stage 2.0 — 9-5/8" Casing

2.5 Washout for the 255.
Packoff Support 2.56.
____B_ushmg_(ij;mn)__ 257,
2.5.1. Examine the Washout Tool 258
(Item ST7). Verify the following: flowing through the tool,
» boreiscleanand free of debris 256
+ all threads are clean and =~ are taken.
undamaged ‘
. . 2.5.10.
2.5.2. - COrient the Tool as illustrated.
2.5.3. Make up a joint of drill pipe to
the top of the wash tool.
2.54. \Verifyall upper and lower lock-
screws are retracted from the
bore.

WARNING All Lockscrews A BOP
MUST achieve positions as Stack
indicated. Otherwise con- 5-19"‘j_ Y
tact Surface Engineering - =
\for guidance. J th__, . D

Upper and
Lower
Lockscrews
. Retracted
Landing
— Joint
! f | —
: ~=5.25
1 ~—4-172" IF
Wash Wash Tool
as
- Yool
29.49
Hanger.
i . o 0
| U
L‘—10-73-—°—l RP040839
* RP130262

Wash out the MBS profile carefully raising and

Open the lowermost outlet valve on the MBS system.
Carefully lower the wash tool through the BOP.

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

lowering the tool while the

Take returns through the open outlet valve, and wash until clean returns

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

@' Drill Pipe

"RP-002748
Rev 01
Page 18
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Stage 2.0 — 9-5/8" Casing

2.6 Installing the Packoff Su -
nstatling pport Bush 13-5/8" MBS Packoff
— ng Running Tool
4 The following steps detail the installation of the
MBS Packoff Support Bushing if the casing has been run
normally and is hung off with the Mandrel Casing Hanger P Thread
rea
2.6.1. Thoroughly washout the System. Ensure all mud and 14.00"
debris are removed from the top of the Hanger and ID |
of the Spool.
26.2. Examinethe Packoff SupportBushing Running Tool
{Item ST86). Verify the following: - 3
« bore is clean and free of debris 9-1/4" Left Hand
Running THread
« all threads are clean and undamaged
2.6.3. Orient the Tool as illustrated. —V—— L
26.4. Examine the Packoff Support Bushing (Item B3).
Verify the following: I Landing Sub
+ bore is clean and free of debris e /
« all elastomer seals are in place and undamaged
« all threads are clean and undamaged "
2.8.5. Orient the Bushing as illustrated. I". e ’:'
2.66. Lubricate the ID of the 'T" seals and the OD of the i | IF Thread | |
dovetail seals liberally with a light oil or grease. | : RP061293
26.7. 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
Support Bushing
! 9-1/4" Left Hand
Running Thread
= ooas —o Scribe
Min. Bore Line
Dovetail Seals
(4 Reqg'd)
24.50"
P Seals
(2 Req'd)
' RP030034
13-5/8" 5M MBS System RP-002743
Rev 01

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.

Heavy weightdrill pipe or drill
collars are used to aid in landing the
Support Bushing. Weight required to
pullthe supportbushingintothe Head
is approximately 1500 Ibs per Dovetail
seal. !

2.6.9. Make up a landing joint to the
top of the 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. Lowerthe Tool onto the Packoff
until the mating threads make
contact. .

26.12. 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. Makeupthelowermostpincon-
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.

ix{6Jf5{ When landing the Support
ushing on the Hanger the scribe ling
will be visible inthe middle of the outlet

& | |
[

1

Drill Pipe

5.25~] ?}: e

Lower Lockscrews
Retracted Dimension

~5.1
[ o 0 5 9'-1
=
. _J
Upper

Lockscrews

Running
Tool . Retracted
a7 %E

Run In All J
Lowermost [ [
Lockscrews 4
|

Packoff Fm

.. Hanger. ]

\I—:"‘

b E =

o

p
RP130263 r_,'r

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 of the outlet
+ reinstall the outlet equipment

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

of the MBS Spool. = All Lockscrews MUST achieve positions as
Otherwise contact Surface Engineering for guid-
RP-002748 13-5/8" 5M MBS System

Page 20
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Stage 2.0 — 9-5/8" Casing

2.7 Energize the U : l
gize the Upper [ o rorts ] el R
] T 3 and Inject Plastic

2.7.1. Locate the ports on the lower @:J &0 = = ﬂ
portion of the MBS Spool for f B
injecting plastic packing into 0 A 1 , EL
the upper P seal and remove !
the pipe plug from each port. =) B

2.72. Remove the check valve from / ;
one port only. RPO30087

2.7.3. Instal lasti i s

3 vcif}:a ; :2 s;t) gz:lncp ?::%k'&% ggx Yf5  If the 9-5/8" Emergency 2.7.6. Oncethepressurehas;ta_bxh;ed
which still contains the check Packoff is used do not exceed 80% of carefully bleed the injection
valve and inject plastic until a casing collapse. pressure back into the test

ump.
continuous stream flows from pame
the empty port. INOTi Contactthe DrillingSuper- 2.7.7. Replace the pipe plug.
visor to determine the collapse pres-

2.74. Replace the check valve and g re of the specific grade and weight For proper injection gun
pipe plug into the empty port  of the casing used. operation procedure refer to the back
and continue to inject plastic of this manual.
packingto5,000psimaximum. 275 Hold and monitor the injection

pressure until it has stabilized. ‘
. T I
2.8 Energize the Lower ;_%: =
—Seal of the Packoff '
:@I@
2.8.1. Locate the ports on the flange Remove B N
. . v . Pij =]t d emaove
ofthe Casing Head for injecting o A ‘ , Pipe Plug and
plastic packing into the lower P 9 ) | Inject Plastic
seal and remove the dust cap | L _
from each fitting B : Wi

2.8.2. Installaplastic packing gunwith i ﬁ f@ -
atest pump onto one fitting and RPO30088;.
a bleeder tool onto the opposite
fitting. ER the 9-5/8" Emergency 2.8.7. Oncethepressurehasstabilized

2.8.3. Open the bleedertooltoventto Packoff is used do not exceed 80% of careflLHy l;le:s ‘t:te ;rgec:nor:
the atmosphere. casing collapse. pressure back Into the 1es

pump.

2.84. Inject plasti ki til

84 o?:tinu% us ';r;’:; lggw:nfr[on? ): Contactthe Drilling Super- 2.8.8. R_emgve the bleeder tool and.
the bleeder tool visor to determine the collapse pres- injection gun.
) sure of the specific grade and weight
2.85. Closethebleedertoolandcon- of the casing used. 289.  Replace the dust caps.

tinue to inject plastic packing to
5,000 psi maximum.

2.8.6. Hold and monitor the injection

pressure until it has stabilized.

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

CAMERON

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

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

29 _Testthe Connection
2.9.1.  Locatethe portonthe lower por-

tion ofthe MBS Spool fortesting s:cﬁ:}’:cf 2}‘;3
the connection and remove the ’

fitting. . =

2.92. Installatestpumpintothe open \ ] ]
portand injecttestfluidto 5,000 ! ]
psi maximum. :
If the 9-5/8" Emergency ¥
Packoff is used do not exceed 80% of , RP030089

casing collapse. . . '
2.9.4. Once asatisfactory test has been achieved carefully bleed off all test pres-

sure and remove the test pump.

ontactthe Drilling Super-
visor to determine the collapse pres- 2.9.5. Replace the fitting.
sure of the specific grade and weight

of the casing used. 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
2.9.3. Hold and monitor the test ‘ the Tool to the rig floor.

pressure for 15 minutes or as

instructed by the Drilling Super-

visor.
RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
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Stage 3.0 — 5-1/2" Casing

wmsop Stack

A 2| 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.

AWARNING Immediately after making up the BOP stack
and penodlcally during the drilling of the 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

Test Plug Type 'C'

1/2" LP
Weephole
Pipe Plug

'WQ' Seal
ring gasket. Q' Sea
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. ,"
q
. ]
. jol ill pi th f th 1.
3.1.5. Make up a joint of drill pipe to the bottom of the Too RP050117
A NlNé A minimum of one joint of Drifl 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.
13-5/8" 5M MBS System RP-002748
Rev 01
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Stage 3.0 — 5-1/2" Casing

3.1.7 Ensure all upper and lower .
lockscrews of the MBS System Uppermost
. are retracted from the bore. Loe:?(screws ‘ l l l | Drilt Pi
) ' rill Pipe
L Retracted BOP P
ING ockscrews Stack [
achieve positions as 5.19~
indicated. Otherwise con- r
‘| tact Surface Engineering

for guidance. . —
3.1.8. Open the annulus valve of the ﬂ

MBS Spool.

3.1.8. Slowly lower the Test Plug
through the BOP until it fands 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. Drill Pipe

usedto [[HE——
3.1.12. After a satisfactory test is Centralize ﬂ: .
achieved, release pressure, Test Plug
close the outlet valve and open |
the rams. : =
3.1.13. Remove as much fluid from the —] | | e
BOP stack as possible. ﬂrﬂ - )
3.1.14. Retrieve the Test Plug slowly to
avoid damage to the seal.

i N B

W

T

N[O %] 1t may be necessary to open (
the annulus valve when starting to

retrieve the Test Plug to relieve and RP130264
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.

RP-0027438 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2"
Page 24




Stage 3.0 — 5-1/2" Casing

3.2 Run the Wear Bushing Before Drill-

i Previously used wearbushings mustbe inspected
for damage and significant reduction in wall thickness due
to wear. Where warranted stich 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 hit or
rotating drill pipe. The Wear Bushing must be retrieved
prior to running the casing.

3.2.1. Examine the Wear Bushing Running Tool (ltem
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,

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

« bore is clean and free of debns

Running Tool

—— ]

14.93

o

14.00

T O

Wear Bushing

| ——4-1/2" IF

—4-1/2" IF

it Pins (4

=

pe——10.75———>

RP130265

« stop lugs are secure
+ J-slots are clean and free of debris
3.2.5. Lowerthe Test Plugintothe Wear Bushing and rotate
the Plug 1/4 turn clockwise.
\. o 4
13-5/8" 5M MBS System RP-002748
Rev 01

13-3/8" x 9-5/8" x 5-1/2"
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Stage 3.0 — 5-1/2" Casing

3.26. \Verify all lower lockscrews of
the MBS System are refracted

from the bore as indicated.

AWARNING All Lockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

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.

3.28. Run in two uppermost MBS
Spool Lockscrews 180° apartto

hold the wear bushing in place.

All LLockscrews
MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

l-‘5.1 9=

| —Drill Pipe

Upper Lockscrews

Retracted Dimension /fRunning
o] Tool
BOP pear
ushing .
— 475 . Stack ’
[ —_
= S

Runin2
Uppermost
Lockscrews

at 180 ° apart

3.2.9. Retrievethe Tooltotherig floor.
3.2.10. Carefully remove the tool from
the drill string.
3.2.11. Drill as required.
RP130266
RP-002748 13-5/8" 5M MBS System
Rev 01
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Stage 3.0 — 5-1/2" Casing

3.3

Retrieve the Wear
Bushing After Drill-
ing

3.3.1.

332

3.3.3.

3.34.

3.35.

3.36.

Make up a joint of drill pipe to
the Running Tool ensuring the lift
lugs are down andthe 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 withthe 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.

cg All Lockscrews

MUST achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance. .

3.3.7.

3.3.8.

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

Clean, grease and storethe Tool
and Wear Bushing.

Drill Pipe
| ___——Running
unll Tool
BOP ] Wear
Stack Bushing

Upper and
Lower

Lockscrews

Retracted

RP130267

ioap

13-5/8" 5M MiBS System

--13-3/8" x 9-5/8" x 5-1/2"

RP-002748
Rev 01
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Stage 3.0 — 5-1/2" Casing

4 Always wear proper PPE (Personal Protective Equipment) especially gloves

to handle and m$tal| the slip type casing hanger.

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

-

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

Packoff Body
‘T Seals
Dovetail
Seal
f . ]
13-5/8" Nom x 5-1/2" . Slip Segments
IC-1 Casing Hanger Latch Screw

Slip _/[
Retainer L{ Latch

3.4.1. Runthe casing and cement as required. Screws \ /
. Siip Bow!
LI Ensure that the casing is central- P130268
lzed Hanger clearances are-small and center-
ing must be accurate. Casing
/
3.4.2. Drain the BOP and MBS Spool bowl

through the Spool side outlet. Leave

the valve open until the Casing Hanger Remove Hanger

is set. : Slip Retainer

. Screws
3.43. There are two methods used to install

the Casing Hanger: 0= -

« from the rig floor through a full open- s "
ing BOP stack, provided no casing uppo
collars are between the rig floor and /— Boards
the Head/Spool.

« underneath the BOP stack, provided RP110646
the well is safe and under control. '

This option allows the Hangerbowl 345, Remove the latch screw and separate the Hanger halves.
to be inspected and thoroughly : ’
washed prior to the Hanger Instal- 3.4.6.  Place two boards against the casing to support the Hanger.
lation. 3.4.7. Wrap the Hanger around the casing and replace the latch screw.
344. \E/xa}fn;l?fet?;]g“a’; m'g Hanger (item B4) 3.4.8. Remove the (4) slip retainer screws on the OD of the slip bowl.
grn g These screws hold the slips in retracted position. Slips will NOT
+ all screws are in place and intact set unless these screws are removed before Hanger i is placed in
» slips are intact, clean, undamaged the Spool.
3.49. Grease the Casing Hanger body.
RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" x 9-5/8" x 5-1/2" .
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Stage 3.0 — 5-1/2"

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

RNING All Lockscrews
MUST : achieve positions as
indicated. Otherwise con-
tact Surface Engineering
for guidance.

3.4.11. Removethesupportboardsand
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).

34.13.

Slack off on the casing. Asharp
decrease or the weightindicator
will signify that the Hanger has
taken weight and is supporting
the casing.

RNING Protectthe MBS Spool bowl
from casing cut debris

3.4.14. Rough cut the casing approxi-
mately 12" above the top of
the MBS Spool and move the
excess casing and BOP out of
the way.

Always physically mea-

sure the bottom prep of the next com-

ponent to be installed prior to making
the final casing cut.

Casing
Rough Cut ) |
|
Approximately [
12.00 } 1_1_1, "4 1/8"
[_,5 19 __1 i Final Cut
T E—— AV e —
R : T
Uppermost [
Lockscrews |
Retracted I
!
!
1 | [

RP130269 = |

3.4.15. Final cutthe casing at 1-1/4" +1/8" above the top of the MBS Spocol flange.
Place a 3/8" x 3/16" bevel on the casing stub and remove all burrs and
sharp edges.

{ ¥4 There must not be any rough edges on the casing or the ‘T’ seal
of the Packoff will be damaged

NING The ID edge of the casing may be ground slightly to allow drill pipe
and casing collars to pass smoothly.

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

RP-002748
Rev 01
Page 29
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Stage 3.0 — 5-1/2" Casing

3.4.16. Examine the Emergency
Packoff (Item BS5). Verify the
following:

*  'T'sealisproperlyinstalled,
clean and undamaged

»  Dovetail seal is properly
installed, clean and undam-
aged

» bore is clean and free of
debris

3.417. Wipe the ID of the 'T" Seal, OD
of the Dovetail seal and QD of
the casing stub with a light coat
of oil or grease.

AWARNING Excessive oil orgreasewill
prevent a positive seal from forming.

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

3.419. Liftandsuspend the Packoffand
carefully lower the packoff over
the casing stub onto the Spool
and land on top of the Casing
Hanger.

¢ DO NOT damage the T
seals or their sealing ability will be
impaired!

3.4.20. Run in the uppermost lock-
screws of the 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.

NG DO NOT overfill the void.
Qil that becomes trapped under the
ring gasket will prevent formation of
a positive seal.

Run In All
Uppermost
Lockscrews

RP130270

]

Lr

o WAAN

I B

N

RP-002748
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Stage 3.0 — 5-1/2" Casing

. t
3.5.1. Examine the Tubing Spool (item C1).

Verify the following:
» bore is clean and free of debris

- 'NX'Bushing (ltem C2)is installed, P
sealisproperlyinstalled 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

AV NING' All Lockscrews MUST
achieve positions as indicated.
Otherwise contact Surface Engi-
neering for guidance.

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

3.5.2.

¥aLoF 75 Excessive oil or grease may prevent
a positive seal from forming.

3.5.3. Install 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.

3.55. Orient the Tubing Spool outlets as

required and carefully lower the Tubing
Spoolover the Casing Packoff neck until
it lands on the ring gasket.

[AwaARNING Do Not damage the 'P' seal or its
sealing ability will be impaired.

3.56.
and Nuts in an alternating cross fashion
to the torque referenced in the chart in
the back of this manual.

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

(T A

J Ll
Iay ¥ =

p a—

‘NX' Bushing w/P Seal—/

RP130271

Make up the connection using the Studs

e s RO

|Saw—

m@ 2
IYO)

RP130272
13-5/8" 5M MBS System RP-002748
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Stage 3.0 — 5-1/2" Casing

3.6 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
instalied do not exceed 80% of cas-
ing collapse.

Remove Pipe Plug
and Inject Plastic

RP130273

il

[a

<P

Remove Pipe Plug
and Check Valve
and Monitor

a0

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.

of this manual labeled “Injection Gun Preparation™.

For proper injection gun preparation, refer to the page in the back

3.7 Test the Connection
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
portand inject test fluid to 5,000
psi maximum.

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

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

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

3.7.5. Reinstall the fitting.

Remove Fitting
and Inject
Test Fluid

£

RP130274

nl]

RP-002748
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Recommended Procedure for' F éld Weﬂding 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
6A'. 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 standards?.
The success of any field weld should be verified by subsequent
hydrostatic test at the direction of the 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 fieldweldable, some success may be obtained

by using the following or SEmi!ar procedures?®.

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

B.3 Welding. -The welding should be done by the shielded
metal-arc? or other approved process.
B4 FillerMetal.-Afterthe rootpass, low hydrogen electrodes

ar filler wires of a yield strength equal to the casing yield
strength should be useds. The low hydrogen electrodes
include classes EXX15, EXX16, EXX18, EXX28 of AWS
A5.1 (latest edition): Mild Stee! Covered Arc- Welding
" Electrodes* and AWS A5.5 (latest edition): Low Alloy
" Steel Covered Arc-Welding Electrodes*. Low hydrogen
electrodes should notbe exposed to the atmosphere until
ready foruse. Electrodes exposed to atmosphere should
be.dried 1 to 2 hours at 500 to 600°F (260 to 316°C) just
before use®.

*Available from the American Society for Testing and Materi-
als, 1916 Race street, Philadelphia, Pa. 19103.

A AU_TI ON Insome wellheads, the sealweldis alsoastructural
weld and can be subjected to high tensile stresses. Consid-
eration must therefore be given by competent authority to the
mechanical properties of the weld and its heat affected zone.

1. The steels used in welihead 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 of the 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 himselfby instruction or demonstration, 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 welder on the drilling floor should 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

B5 Preparation of Base Metal. - The area to be welded
should be dry and free of any paint, grease, scale, rust
or dirt.

B.6 Preheating. - Both the casing and the wellhead member

should be preheated to 250-400°F (1271 fo 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
be givento preheating the thick sections of wellhead parts
to be welded, to insure uniform heating and expansion
with respect to the relatively thin casing’.

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

LING 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.

oyl

13-5/8" 5M MBS System RP-002748
13-3/8" x 9-5/8" x 5-1/2" Rev 01
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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} £6010 electrode® and step weld the first bead (root
pass); that is, weld approximately 2 to 4 inches (50 to
700 mm) 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
untif the first pass is completed. The second pass should

be made with a 5/32 (4.0 mm) low hydrogen electrode of

the proper strength and may be continuous. The balance
of the welding groove may then be filled with continuous
passes withoutback stepping orlacing, using a 3/16-inch
(4.8 mm) low hydrogen electrode. All 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 ne undercutting
and welds shall be workmanlike in appearance.

OF; E7018 RODS HAVE BEEN SUCCESSFULLYUSED

FOR ROOT PASS,

1.
2,

3.

Test ports should be open when welding is per formed
to prevent pressure build-up within the test cavity.
Duringwelding the temperature ofthe base metal on either side
of the weld should be maintained at 250°F (127°C) minimum.
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 welthead, or fixed 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.

B8 Cleaning. - All slag or flux remaining on any welding

B.9

bead should be removed before laying the next bead.
This also applies to the completed weld.

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.10Postheating. - For the removal of all brittle areas on high
strength steel casing, a post heat temperature of 1050~
1100°F (566 to 593°C)° is desirable. It is recognized,
however, that this temperature is difficult or impossible
to obtain in the field, and that the mechanical properties
of the 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 resuits.

B.11Cooling. - Rapid cooling must be avoided. To assure slow
cooling, welds should be protected from extreme weather
conditions (cold, rain, high winds, etc.) By the use of a
blanket of asbestos™ or other suitable insulating mate-
rial. Particular attention should be given to maintaining
uniform coeling of the thick sections of the 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 pemitting the mud to rise in the casing.

The above procedure is presented for the con-
venience of our customers. Please Contact Cameron’s Land
Wellhead engineering Group in Houston, Texas ifany additional
assistance is required.

RP-002743
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Recommended Procedure for Field Welding Pipe to
Wellhead Parts for Pressure Seal

API SPECIFICATION 6A - Fourteenth Edition, March 1983, Ap-
pendix B, Page 109 : '

2ASME Secticn 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.

3Many of the 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 for field application,
it is recommended that field welding conditions be simulated as
much asis possible, Itis veryimportantthatthe 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.”

SFindingfillermetals thatwill matchthe strength of the high strength
casings will be very difficult if not impossible to do. Forinstance,
E12018Mis the highest strength electrode classified by AWS A8.5.
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 of the two. In such cases, filler metals should be selected
based on the minimum specified strength of the weaker material. It
is the responsibility of the user to specify the size of weld required
based on anticipated loads and strength of weld metal being used.

SThe 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 steeis, 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.

8E6010 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 ofhigh preheats, post weld stress relief, postweld
soaks at orabove preheattemperatures and slow cooling.

(872 E7018 RODS HAVE BEEN SUCCESSFULLYUSED
FOR ROOT PASS.

*Lowalloy welds thatare required to meet NACE MR0O 175 specifica-
tion mustbe stress relieved at 1150°F (6271°C) minimum.

For 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.

43-5/8" 5M MBS System
13-3/8" x 9-5/8" x 5-112",
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Torque Chart
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. The information in this table is based on API-6A's recommended torque for a given bolt size. The information is presented
far 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 tubricants include thread joint compounds
which meet the formulation, evaluation and testing requirements specified in APl Recommended Practice SA3/ISO13678.
(Reference - Jet Lube Grease, 1 lb can PN: 2737880-02).

Studs and nuts coated with Xylan/PTFE compound in accordance with a Cameron procedure do not require lubrication.
However, a light coat of APl Recommended Practice SA3/1S0O 13678 thread compound is recommended for Xyland-coated
bolting as an aid to assembly.

Material gaskels should be lightly coated with lubricant prior to assembly Acceptable |ubncants include motor oil or
Cameron gate valve greases.

RP-002748 13-5/8" 5M MBS System
Rev 01 13-3/8" X 9-5/8" x 5-1/2"
Page 36




IC Test Plug Load Chart

IC Test Plug Maximum Load

Bowl Maximum Hanging Load (in 1000s Ibs) at Test Pressure
Size Pressure 0 psi 2,000 psi 3,000 psi 5,000 psi 10,000 psi 15,000 psf
05055 213 135 96 19 N/A N/A
7-1/18" | 40,000 psi 253 175 136 59 ) N/A
15,000 psi 477 399 360 282 88 )
2,000 to
o 16000 pei 600 479 419 299 o] N/A
15,000 psi | 751 630 570 450 149 )
2,000 to
i 15000 sei | 1277 1091 998 812 348 N/A
15,000 psi | 1596 1410 1317 1131 667 202
2,000te |
1a.saw | 10,000 psi || 1713 1426 1283 997 281 N/A
15,000 psi | 2142 1855 1712 1426 710 5
16-3/4" 2,000 to
2566 roi 3076 2641 2424 1990 N/A N/A
20" 2,000 to
4 27500 pai 2733 2096 1778 1142 N/A N/A

Minimum Casing Load Chart for IC Type Hangers

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

Minimum Casing Load
for IC-2 & 1C-6 Casing Hangers

13-3/8" x9-5/8"x 5-1/2", - .~

PN A

s d gnhaiak

Hanger Casing Load Hanger Casing Load
Nominal Size Size (Pounds) Nominal Size Size (Pounds)
4-1/2" 78,000 9-5/8" 146,000
5" 74,000 10-3/4" 128,000
o s-1/2" 70,000 16-3/4" 11-3/4" 110,000
6-5/8" 59,000 11-7/8" 109,000
7" 55,000 13-3/8" 79,000
7-5/8" 48,000 10-3/4" 228,000
5-1/2" 120,000 20.3/4" 13-3/8" 180,000
[ 106,000 21-1/4" 13-5/g" 175,000
13-5/8" 7-5/8" 99,000 16" 120,000
8-5/8" 86,000
9-5/8" 72,000
10-3/4" 54,000
y i
13-5/8" 5M MBS System RP-002748
Rev 01
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‘N’ Style Lockscrew Charts

Operational Sequence N Style Lock
T Ensurethe wettis safeard urdercontrotamnd the e Lockscrew
area of the lockscrew is free of pressure. E'1°“t‘“e Va:_"’es for
2. Loosen the Gland Nut only minimum amount. astomer Mangers ,
CA ON Well bore pressure may exist inboard of Pres- | _ Maximum
lock screw packing. Therefore, it is imperative to only Flange sure | Recommended Torque
relieve the gland the minimum amount required to permit Size Rating Torque Value Value
rotation of the locksrew for prevention pressure release (psi) Ft-Lbs (N.M.) Ft-Lbs
escape of well bore. (N.M.)
4: Run in and tighten all lockscrews in an alternating 118" 10,000 150 (200) 300 (400)
cross manner to the required torque listed in the 15000
Lockscrew torque charts. : :
5. Retighten the packing gland to the required torque 2000
listed in the Recommended Gland Nut Torque for 'N'
Style Lockscrew chart. ' 3000 250 (340)
5000
7-1/16" 150 (200)
10,000
450 (610)
15,000
Recommended Gland Nut Torque 20000 550 (750)
for N style Lockscrews 2000
200 (270) 300 (400)
Pressure Rating Required Torque %000 )
] 5000 175 (240)
2,000 psi 400 to 500 ft Ibs g 450 (610)
10,000
3,000 pSl 400 to 500 ft Ibs 15,000 150 (200) 550 (750)
5,000 psi 500 to 600 ft Ibs 20,000 1350 (1830)
. o 2000
10,000 psi 600 to 700 ft Ibs 200 (270) 300 (400)
- 3000
i --800 to 1000 ft Ibs
15,000 ps,l 800t 5000 175 (240)
: 11"
20,000 psi 1000 to 1300 ft Ibs 10,000 450 (610)
15,000 150 (200)
20,000 1350 (1830)
X-270842-01 RevO1
RP-002748 13-5/8" 5M MBS System
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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.

; _i The pressure recorded will become "0". This is the pressure required to move the plastic packing and is
no mcluded in the actual injection pressure.

= INV I8 = If the plastic packing begins to flow at 800 psi and the fluid pressure from the Test Pump is increased
to 1200 psi, after allowing the pressure to fall the plastlc 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.

The amount of pressure required fo force plastlc 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.

)

Gauge Setup
To Wellhead
<= Injection Gun Test Hose A
Test Pump
Pressure
Operate Test
Plastic Packing Pump

Flows from Injection Gun

==

° Pressure
Falls Stop

Plastic Packing Stops Pumping
Flowing from Injection Gun

RP020799

13-5/8" 5M MBS System RP-002748
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Review History

Description

Initial Release per ZS 301267343
Houston Surface Systems Engineering

Prepared by:

E. Nguyen

N

W

A 3123% e

Released by:

Date Released:

Dennisv Nguyen

January 28, 2013
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Legend Natural I}, LP
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

H,S
“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 of the ROE. There are no homes or buildings in or near the
ROE.

Assumed 100 ppm ROE= 3000
100 ppm H2S concentration shall trigger activationof this plan.

Emergency Procedures

In the event of a release of gas containing H2S, the first responder(s) must
o |solate the area and prevent entry by other persons into the 100 ppm

ROE. _

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

o 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
o Take precautions to avoid personal injury during this
operation.
o Contact operator and for Iocal officials to aid in operatlon Seelist of
phone numbers attached.
¢ Have received training in the
o Detection of H2S, and
o 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). Intentionalignition 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 of the gas

Characteristics of H2S and S02

Common Chemical Specific Threshold Hazardous Lethal

Name Formula Gravity Limit Limit Concentration
Hydrogen H2S 1.189 10ppm 100 ppm/hr | 600 ppm
Sulfide Air =1

Sulfur 502 2.21 - 2ppm . -N/A 1000ppm
Dioxide Air=1 V00 '




Contacting Authorities

Legend Natural Gas lil, LP personnel must liaison with local and state agencies
to ensure a proper response to a major release. Additionally, the OCD mustbe
notified of the 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 allinformation available. The following
‘calllist of essential and potential responders has been prepared for use during a
release. Legend Natural Gas lll, LP response must be in coordination with the
State of New Mexico's 'Hazardous Materials Emergency Response Plan' (HMER)

Hydrogen Sulfide Drilling Operation Plan

‘L. 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 H,S 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 HyS Driliing Operations Plan and
Public Protection Plan.



There will be an initial training session just prior to encountering a
known or probable H,S zone (within 3 days or 500 feet) and weekly
H»S and well control drills for all personnelin each crew. The initial
training session shall include a review of the site specific H,S Drilling
Operations Plan and the Public Protection Plan.

'HYDROGEN SULFIDE TRAINING

Note: All H,S 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.

B.

E.

Flare line
Choke manifold -With Remotely Operated Choke

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

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

Mud/Gas Separator

. 2. Protective equipment for essential personriel:

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. H;S 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. All 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. Welltesting:

A. Drill stem testing will be performed with @ 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 H, S environment will use the closed

chamber method of testing.

B. There will be no drill stem testing.
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Emergency Assistance*TeIephone 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 A 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 Qil 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 ) Office: (817)-872-7808
Company Drilling Consultants: ‘ :

Name: ‘ , Number:

Name: v Number:

EHS Coordinator 24hr. Emergency Contact ‘ _

Name: lody Fontenot jffontenct@LNG2.com Number: (940)-210-0430

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

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

Drilling Company

Name: , Number:

Name: : _ Number:

Tool Pusher: '

Name: ‘ ~ Number:

Name: - ' Number:

Safety Consultants . _

Cliff Strasner ., Cell  (432) 894-9789

Craig Strasner Cell (432) 894-0341
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Legend Natural Gas lll, 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 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 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 of the 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 of the

Pardue 19 Federal Com 2H location.

2. Planned Access Road: (Exhibit #5 & Exhibit #6)
Legend Natural Gas Ill, 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 of the 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 of the crown to the edge of the 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 lll, LP
MULTI-POINT SURFACE USE AND OPERATIONS
PLAN

Pardue 19 Federai Com 2H
SHL:190 FSL & 1140 FEL
BHL: 330FNL & 2283 FWL
Section 19, T-24S, R-28E
Eddy County, New Mexico

This plan is submitted with Form 316043, 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 plat\for the proposed well are reflected on the well site
layout Form C-102. The well wab staked by John West Surveying Company.
b. Exhibit #2 is a portion of a topbgraphic map showing the well and roads in the

vicinity of the locatiom ite is indicated in green on Exhibit #2.
C. Routine grading and mai ance of existing roads will be conducted as necessary
to maintain their condition as | s any operations continue on this lease.

DIRECTIONS:
From the Intersection of US Highway 285 & ounty Rd. 720 (Black River) Turn West and go

approx. 2.7 miles; Turn left at County Rd. 774 (RoathRunner) and go Southwest Approx. 70
feet; Turn left onto a lease road and go Southgast apptQx. 1.15 miles; Turn right and go West
approx. 350 feet; Road bends left and goes South approxX\Q.5 miles; Road turns West, Follow
2 track road South approx. 0.3 miles to a begin\staked road; Rollow staked road West 942 feet
to the East edge of the Pardue 19 Federal Com §#2H location.

2. PLANNED ACCESS ROAD: —
Legend Natural Gas lll, LP will be using an existing cdliche road to access the Pardue Fed
Com #1well. From there, an additional 2588’ of daliche 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 With a 2% slope from the tip of the
crown to the edge of the driving surface. The ditches are 3 feet wide with 3:1slopes.
(Shown in Exhibit #5 & Exhibit #6)



e High Brass Fee #1

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

o Pardue Farms 29 #3

e Goodnight Federal #1

Wells within a mile radius of proposed bottom location include:

@ Congo Federal Com #1

e Black Eagle Federal #1

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

o Pardue Farms 20 #1
Pardue 19 Com 3H (permitted ENMRD; API-30-015-41405)

e Browning Federal 2H (proposed; Legend Natural Gas III 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 )

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 PS! 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 lli, LP, Pardue “19” Fed Com
#1 (E/W), being more particularly described in Exhibit #3

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.

All flow lines will adhere to APl Standards

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.

B R I i
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10.

11.

12.

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.

Methods of Handling Waste Material:

a. Alltrash, 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, mcludmg broken sacks, remaining after the
completion of the well. '

c. A port-o-john will be provided for the rig crews. ThlS 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.

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

Well Site Layout: v _

a. Exhibit.1 shows the proposed well site layout with dimensions of the pad layout.

b. Mud pits in the active circulating system will be steel pits and a closed loop system
" will be utilized.

Plans for Surface Reclamation:

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

Surface Ownership:

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

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:travefse the area.
b. There is no permanent or live water in the'general proximity of the location.
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c. Topsoil will be stockpiled 30" wide on the NORTH SIDE of the location until it is
needed forinterim 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; Il LiP.
777 Mair'Streét, Suitei900-
Fort:Worth, Texas 76102,

Operator Certification

I-herebycertify thatl, or someone under my.direct supervision, have inspected the drillsite:and access
-route:proposed herein;that i:am famnl:ar with the conditions: Wthh cufrently‘exists; that I have full
‘:fknowledge of state: and Federal laws’ apphcable to thns operatlon that the statements ‘made.in the APD:

econdmons unde i 'hlch |t is! approved I also certnfy that l,or the .company | represent am: responsnble
Hfor-the operations:conducted under this:application.’ Tl.'.?\g..s,e,.«_.se&a.t@m.ents are-subject to:the:provisions of
'18:U:5,€.:1001 for the filing-of false statements..

Executed this: . -}

Jennifer Mosley Eirod
itle:, St Regulatory Analyst
Address: '.777 Mam Street Suite 900, Fort Worth, Texas:76102
‘Rhoner: (t




PECOS DISTRICT

CONDITIONS OF APPROVAL
OPERATOR S NAME: | Legend Natural Gas IIL, LP
) LEASE NO.: NMNM-18613A
N 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 Couhty', New MeXico
i - TABLE OF CONTENTS

Standard Conditions of Approval (COA) apply to this APD. If any dev1at10ns to these
. standards exist or special COAs are required, the section with the dev1at10n or
' requlrement will be checked below. s

[ ] General Provisions
[ ] Permit Expiration

'l Archaeology, Paleontology, and Hlstorlcal Sites -

[] Nox1ous Weeds -
X Specnal Requnrements
’ Cave/Karst

Communitization Agreement

I___I Constructlon
Notification
', Topsoil :
"Closed Loop System

Federal Mineral Materlal Plts

- Well Pads
" Roads .
] Road Section Dlagram
X Drilling
Cement Requirements
High Cave/Karst
‘Logging Reqmrements

Waste Material and Flu1ds

‘ [] Productlon (Post Drilling)

 Well Structures & Facilities o

Pipelines
[ ] Interim Reclamation

- L__| F 1nal Abandonment & Reclamatlon
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. 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 Oil'and Gas Orders; Notices To Lessees New Mexico Oil Conservation
Division (NMOCD) Rules; National Hrsterrcal 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 : :

L PERMIT EXPIRATION

. If the permlt terminates priorto drrllrng 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 erl 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 of the APD. (Frlrng of a
Sundry Notrce 1s requrred for this 60 day extensron ) -

HL ARCHAEOLOGICAL PALEONTOLOGY & HISTORICAL SITES

Any cultural and/or paleontologrcal resource drscovered ‘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
drscovery until written authorization to proceed is issued by the Authorized Offrcer An .
evaluation of the drscovery shall be made by the Authorized Officer to determine the o
_ appropriate actions that shall be required to prevent the loss of significant cultural or
scientific values of the drscovery The operator shall be held responsible for the cost of
the proper mrtrgatron measures that the Authorized Officer assesses after consultation ™
~ with the operator on the evaluation and decisions of the discovery. Any unauthorized
collection or drsturbance of cultural or paleontologrcal resources may result in a
shutdown order by the Authorized Officer. o

'1IV. 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 o 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. Cementlng procedures may be requlred
by engrneerrng 'to protect crrtrcal karst groundwater recharge areas.

Cave/Karst Surface Mltlgatlon
- The following stipulations will be apphed to mlnrmrze impacts durrng constructron drlllmg and‘,
. productron

N

~ Construction: =
- In the advent, that any underground V01ds are opened up during construction activities,
construction activities will be halted- and the BLM' will be notified immediately. '

" No Blastlng ,
‘No blasting will be utilized for pad constructron The pad will be constructed and leveled
by adding the necessary fill and cahche

Pad Bermmg . : , :
The pad will be bermed to prevent oil, salt, and other chemrcal contamrnants from
leavrng the pad All srdes w111 be bermed '

Tank Battery Liners and Berms ~

“Tank battery locations will be’ lrned and bermed. A 20 mll permanent liner wrll be
installed with:a'4 oz. felt backlng to prevent téars or punctures.. Tank battery bérms must-
be large enough to contam l 1/z times the content of the largest tank. :

: Leak Detection System:
" . A method of detecting leaks is requrred The method could mcorporate gauges to-
~ -measure loss, situating Values and lines so they can be visually inspected, or installing
. electronic $ensors to.alarm when a leak is present. Leak detectron plan will be submrtted
to.BLM for approval. : '
3 Automatlc Shut-off Systems - ' : : v
- Automatic shut off, check Values or 51m11ar systems will be installed for prpelmes and
tanks to mrnrmrze the effects ‘of catastrophrc line farlures used in productron or drrlhng

Cave/Karst Subsurface Mltlgatlon ,
- The following’ strpulatrons wrll be applred to protect cave/karst and ground water
concerns: , :

Rotary Drill‘ing with Fresh Water:
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s

Fresh water will be used asa crrculatmg medrum 1n zones where caves or karst features
. are expected SEE ALSO: Drrlhng COAs for this well .

- Directional Drlllmg , " T

Kick off for directignal drilling will occur-.at least 100 feet below the bottom of the cave .
oceurrence zone. SEE ALSO: Drrlhng COAS for this Well '

Lost Clrculatlon -

ALL lost circulation zones from the surface to the base of the cave occurrence zone wrll be
logged and reported in the drrlhng report B - :

Regardless of the type of drrlhng machrnery used, if a vord of four feet or more and

~ circulation losses greater than 70 percent occur. srmultaneously while drilling in.any cave-
bearing zone, the BLM will be notified immediately by the operator. The BLM will
assess the situation and work wrth the operator on corrective actions to resolve the ,"

' problern ' : '

. Abandonment Cementmg : : -

. Upon well-abandonment in hrgh cave karst areas additional plugging condrtrons of |
Eapproval may be required. The BLM will assess the srtuatron and work with the operator
* to ensure proper plugging of the wellbore

- Pressure Testlng

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

- remedigl action will be undertaken to correct the problem to the BLM S approval

Drilling:

Commumtlzatlon Agreement . C -

A Communitization Agreement covermg the acreage dedrcated 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 thé surface and bottom hole lease numbers.

If the. Communrtrzatton Agreement number is known, it shall also. be on the srgn “If not,
it shall be placed on the sign, when the srgn 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 Workrng days -

prior to commencing constructron of the access road and/or well pad

- When ednstmctron operations are being conducted on this well, ‘the‘ operator shali have -
~ the approved APD and Conditions of Approval (COA) on the well srte and they shall be
~made avarlable upon request by the Authorized Officer.- .

B, TOPSOIL

The operater shall strip the top portion of the soil (root zone) from the-éntire 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 '

: redrstrrbuted over the interim reclamation areas. Topsoil shall not be used for berming

the pad or facilities. For final feclamation, the topsoil shall be spread over the entrre pad

' area for seedrng preparatron

Othér subsoil (belbw 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 reclamatron

C. CLOSED LOOP SYSTEM

Tanks are required for drilling operations: No Pits.

The operator shall properly dispdse of drilling conients at an authorized disposal site.
D. F EDERAL MINERAL MATERIALS PI:I‘

Payment shall be made to the BLM prror to removal of any federal mineral materials.
Call the Carlsbad Field Office at (575) 234-5972.

E. WELL PAD SURFACING = . o

Surfacing of the well pad is not required.

. I the operator elects to surface the well pad, the surfacrng material may be requrred to be

removed at the time of reclamation. The well pad shall be constructed in a manner which

-creates the smallest possible surface drsturbance consistent with safety and operatronal

needs.

F.. EXCLOSURE FENCING (CELLARS & PITS)
. : 5 ’
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Exclosure Fencmg :

The operator will install and maintain exclosure fencmg for all open well cellarsto
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
Fente Illustrations, Figure 1, Page 18.) N

'G.  ONLEASE ACCESS ROADS

Road Width . ' v K

The access road shall have a driving surface that créates the smallest possible surface
disturbance and does not exceed fourteen (14) feet in width. The maximum width of
surface disturbance, when constructlng the access road, shall not exceed twenty flVC (25)
feet. :

: ‘Surfacmg

Surfacing material is not requrred on the new access road- driving surface If the operator
elects to surface the new access road or pad, the surfacrng material may be requ1red 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 1rregu1ar1t1es safety issues, or to fill low
areas that may sustain standrng water.

. The Authorlzed Officer reserves the right to require surfacing of any portlon 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 determlned at, the
time of notrflcatlon

) Crowmng :
. Crowhning shall be done on the access road driving surface. The road crown shall have a
grade of approximately 2% (i.e., a i" crown on'a 14' wide road). The road shall conform
to Flgure 1; cross section and plans for typical road construction.

Ditching .
Dltchlng shall be required on both srdes of the road

-Turnouts
|Veh1cle turnouts shall be constructed on the road. Turnouts shall be intervisible wrth

interval spacing distance less than’1000 feet. Turnouts shall conform to F1gure 1; cross
: sectlon and plans for typ1ca1 road construction. ‘

’ 4 . M

-Drainage- .

o4
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Drainage control systems shall be constructed on the entue length of road (e.g. ditches,
~sidehill outsloping and insloping, lead-off ditches, culvert installation,.and low water N
crossmgs)

A typlcal 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

ST R o SO
sNatural:Groundilewel

- ]

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 dep'fe'nding upon existing'soil types and certerline road slope (in %);

Formula for Spacing Int'e.rval 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 interyél
' 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 practlcal
use. The operator shall be responsible for the condition.of the existing cattleguards that
are’in place and are utilized durmg lease operations.

Fence Requlrement

- 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.
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Construction Steps 1. Salvage topsoil 3.Redistribute topsoil

’ 2.Constructroad . 4. Revegetate slopes
___;+__'___mmerlmedmaWQy————————--,——:—_ —-——
shoulder—~" - tumout 10° ] : - -

transition | 25 100° 25 |tansitien . ,
full urnout width ' intervisible tumouts shall be constructed an

ali single lana roads on all blind curves with
additional tunouts as neaded to keep spacing

Typical Turnout Plan  betow i000 feet
aown
S ¥ )
2%
= - T T —— - natural ground
LS S S M&%’}ﬁ——-t—'—%—~ NG 2

Level Ground Section

e -
cown
type ‘
" | earth surface 0305 fUft

aggregate surface | .02- 04 fUft
" | paved surface 02 - .03t/

Depth measurad from
the bottom of the ditch

Side Hill Section

travel surface ~»
(slope 2 - 434)

travel surface -
(slope 2 - 4%)

- Typical Outsloped Section o Typicé! 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. Spuddrng well (m1n1mum of 24 hours) ,
- b. Setting and/or Cementing, of all casing strrngs (mrnrmum of 4 hours) -
C. BOPE tests (mmrmum of 4 hours) : :

E Eddy County:
“-Call the Carlsbad Field Offrce 620 East Greene St. Carlsbad NM 88220
(575) 361-2822

‘v) . .
(

1. Although Hydrogen . Sulfide has not been reported in the area, it is always a_
potential hazard. If Hydrogen Sulfide’is encountered, report measured amounts
and formations.to the BLM. Operator has stated that they will have momtormg

: equrpment in place prlor to. drlllmg out of the surface shoe. C

20 ,Unless the productron casrng has been run and. cemented or the well has been =
properly plugged, the drilling rrg shall not be removed from over the hole without - -
prior, approval If the drilling rig is removed without approval — an Incldent of
Non- Compllance will be wrltten and w1ll be a “Ma_]or” v1olatlon

3. Floor controls are required for 3M or Greater systems These controls will be on the
rig floor, unobstructed, readrly accessible to the driller and will be operational at all
times duririg 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, thrs does not includer the do g house or stairway area.

4. The record of the drlllmg rate along with the GR/N well log run from TD to
' .surface (horlzontal 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 .
“_avallable, 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 | prror 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' (i-€. changmg from J-
55 to N-80, or from 36# to 404#). Changes to the approved ¢ément program need
prior approval if the altered cement plan has less volume or strength orif the .
changes are substantlal (1 e. Multlstage tool ECP, etc. )
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Centralizers required on surface casing‘per Onshore Order 2:1ILB.1.f.

Wait on cement (WOC) time prior to drlllmg 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 réach requlred 500 pounds compressive .
strength prior to cementing each casing strlng IF OPERATOR DOES NOTHAVE
THE WELL SPECIFIC CEMENT DETAILS ONSITE PRIOR TO PUMPIN G
'THE CEMENT FOR EACH CASING STRING, THE WOC WILL BE 30 HOURS.
See md1v1dual casmg strings for details regardlng lead cement slurry requlrements

No pea gravel permitted for remedlal or fall back remedial without prlor
authorization from the BLM englneer

' ngh Cave/Karst ‘
. Possibility of water flows in the top of salt and Castile.
o Possibility of lost circulation in the Rustler« and Delaware
. ¢ . '
1. “The 13- 3/8 inch surface casing shall be setat appr0x1mately 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 casmg at least 25 feet above the salt.

a. If cement does not circulate to the surface the appropnate 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 prlmary cement job is to’ lnclude the
~ lead cement slurry. :

c. Wa1t on cement (WOC) time for a remedral job will be a minimum of 4 hours
after bringing cement to surface or 500 pounds compressive strength
whichever is greater. : i

d. If cement falls back, remedlal cementmg w1ll be done pridr to dnllmg out that

'~ string. L :

v Formatlon below the 13- 3/8” shoe to be tested accordmg to Onshore Order
" 2.JIL.B.1.i. Test to be done as a mud equivalency test using the mud welght
. necessary for the pore pressure of the formation below the shoe’ ‘and the mud welght
for-the bottom of the hole. Report results to BLM offlce ‘ :
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2. The minimum required fill of cement behind the 9-5/8 inch intermediate casing,
which shall be set at approximately 2450 feet, is:

X 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 2.111.B.1.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 BLLM office.

Centrallzers reqmred on horlzontal leg, must be type for horizontal servnce and a
minimum of one every other joint.

3. The minimum required fill of cement behind the 5-1/2 inch production casing is:

[X] Cement to surface. If cement does not circulate, contact the appropriate BLM
office. Excess calculates to24% - 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 p1pe will be installed prior to -

' contmumg dr1111ng operations.

C. PRESSURE CONTROL

1. All blowout preventér (BOP) and related equipment (BOPE) shall comply with well
* control requirements as described in Onshore Oil and Gas Order No. 2 and APIRP 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 casmg shoe shall be 5000 (SM) 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 lnltlal
'BOP test.
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d. Operator shall perform the intermediate casing integrity test to 70%
of the casing burst. This will tést the multi-bow] 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 Kkill line is to be installed prior to testmg 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).

The tests shall be done by an‘independent service company utlhzmg a test
plug not a cup or J- -packer.”

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.

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

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.

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 priof to
the test at full stack pressure.
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*D.  DRILL STEM TEST

*If drill stem tests are 'perforrrie'd; Onshore Order VZ.iILD}s'hall be followed.
E. WASTi«j‘ MATERIAL AND FLUIDS -

o All waste (i.e. drllhng fluids, trash salts, chemicals, sewage, gray water, etc ) created as a,' ‘

result of drilling operatlons and completion operations shall be safely contained and

disposed of properly at a waste disposal facility. No waste material or fluid shall be
\ dlsposed of on the well locatlon or surroundmg area. :

Porto- Johns and trash containers will be on- locatlon durmg fracturmg operatlons or any

other crew-intensive operations.

© JAM 032814 ©
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VIIL

PRODUCTION (POST DRILLING)

A\ WELL STRUCTURES & FACILITIES

Placement of Productlon Facilities
Production facilities should be placed on the well pad to allow for maximum 1nter1m
recontourmg and revegetatlon ‘of the well location. v .

‘Exclosure Nettmg (Open- top Tanks) ‘ o

Immediately following active drilling 6r completion operatxons 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 Co_ns“ervati()n and Recovery Act
of 1976-exempt 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 contam substances that could

be harmful to wildlife or livestock. Use a maximum netting ‘mesh size of 1 Y5 inches.

The netting must not be in contact W"lth fluids and must not have holes or gaps.

Chemical and Fuel Secondary Contamment and Exclosure Screening

The operator will prevent all hazardous, poisonous, flammable, and toxic substances from7
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 apphcable state or U. S. -

Environmental Protection Agency livestock water standards in accordance with state law;
the operator must not drain the ﬂu1ds to the soil or ground. The operator will design,
construct, and maintain all secondary containment systems o 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

imetal mesh, lids, and grate covers. Use a max1mum nettmg mesh 51ze of 1 V2 mches

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 of a cone.) Production equipment includes, but may not

be limited to, tanks, heater-treaters, separators dehydrators ﬂare stacks, in- hne units, and
compressor mufflers

Containment Structures
Proposed production facilities such as storage tanks and other vessels will have a
secondary-containment structure that 1s 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 housmg that are not SUb_]CCt to safety
requirements shall be painted a flat non-reflective paint color, Shale Green from the
BLM Standard Environmental Color Chart (CC-001: June 2008).

B.  PIPELINES

i

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 durmg comtructlon to ensure compliance with all
stipulations.

Holder agrees to comply with the following stipullations to the satisfaction of the Authorized
Officer:

1. The Holder shall indemnify the United States against ény 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 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 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 of the
pipe and ground level. :

7. The maximum allowable disturbance for construction in this right-of-way will be 30 feet:

"o Blading of vegetation within the rightbf—way will be allowed: maximum widh of

bladmg operations will not exceed 20 feet. The trench is included in this area. (Bladzng
is deﬁned as the complete removal of brush and ground vegetation.) :

o 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 holdtng the blade 4 t0 6
- inches above the ground surface.)

o The remaining area of the right-of—way af 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 b]ading 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 dlstrlbuted 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 forimer 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 Authorizéd Officer.

10. Vegetation, soil, and rocks left as a result of construction.or 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 whefe 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 practlces

12 The. holder will reseed all disturbed areas. Seedmg will be done accordmg to the attached
seeding requirements, using the following seed mix.
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( X) seed mixture 1 ( ) seed mixture 3
() seed mixture 2 ( ) seed mixture 4
() seed mixture 2/LPC . ( )-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 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. All signs and information thereon will be posted ina -
permanent, conspicuous manner, and will be maintained in a legible condition for the llfe of the
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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i

. 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 durmg construction to ensure
compliance with all stipulations.

Holder agrees to comply w1th the followmg stipulations to the satisfaction of the
Authorized Offrcer :

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
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 requésted 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 1nvolved 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
part1es :

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
spllls caused or substantially’ aggravated by any of the followmg within the right-of-way
or permit area:

a. Activities of the holder 1nclud1ng, but not limited to constructron operatlon ‘
maintenance, and termination of the facility.
b. Activities of other parties including, but not hrr,nte‘dvto: : "
(1) Land clearing. : :
(2) Earth- dlsturbmg and earth- mov1ng Work
(3) Blasting.
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: 4) Vandalism and sabotage
. Acts of God. -

' The maximum limitation for such strict llablllty 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.

This section shall not impose: strict liabrlity for damage or injury resulting primarily from . '
an act of war or from the negligent acts or om1ss1ons of. the United States

5. If ' during any phase of the construction oper'ation 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 responsrbility of
- the holder, regardless of fault. Upon failure of the holder to con_trol 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, 1ncludmg, _

. where appropriate, the aquatic environment and fish and wildlife habitats, at the full -
K expense of the holder. Such action by the Authorized Officer shall not relieve the holder .
' ' of any responsrbility as provrded heréin. ' : \

Y

6 All construction and maintenance activ1ty w1ll be confined to. the authorized right of—
way width of . 20 feet. If the pipeline route follows an existing road or
buried pipeliné 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 1mmed1ately
adjacent to the outer surface pipeline.- All construction and mamtenance act1V1ty will be '
confined to existing roads or right-of-ways.

7. No blading or, clearlng 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 Wlll minimize .

suspension of the pipeline across low areas in the terrain. In hummocky of duhey 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 remaimng in the road surface N |

10. The holder shall minimize disturbanee to existing fences and other 1mprovements 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 Offlcer

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 whlch are in dccordance with sound resource
management practices. -

12. Excludmg 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 Mountam Five State
Interagency Committee.

13. The plpelme will be 1dent1f1ed by signs at the pomt of orlgm 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
maintendnce as'determined necessary by the Aut’horized‘Office’r’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 Ob]E‘,Ct)
. 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 p1pelmes 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 suppoit 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, operatoré should work with BLM surface

" management spemahsts (Jim Amos: 575-234-5909) to devise the best strategies to reduce

the size of the location. Interim reclamation should allow for remedial well operatlons as-
well as safe and eff1c1ent 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

X.

complete workover operations, it may Be necessary to drive, park‘and 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 Notlces and R
Reports on Wells, Subsequent Report of Reclamatlon (Form 3160- 5)

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 satlsfactorily prepared, thése 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 speéialist_ prior to surface abandonment

operations for site specific objectives (Jim Amos: 575-234-5909).

Page 21 of 22



(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 tésted and the viability tésting 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
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 growmg

* " season after seedmg

Species to be planted in pounds of pure live seed* per acre:

Species
Ib/acre
Plains lovegrass (Eragrostis intermedia) 0.5
Sand dropseed (Sporobolus cryptandrus) 1.0
Sideoats grama (Bouteloua curtipendula) 50 -
Platns bristlegrass (Setaria macrostachya) 2.0

*Pounds of pure live seed:

Pounds of seed x percent purity x percent germination = pounds pure live seed
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