
0 C D AtHesso* 
F6mi3160# 
f(Kiarcti30i'2). 

UNITED STATES > 
DEPARTMENT OF THE INTERIOR^ 
BUREAU OF LAND MANAGEMENT 

APPLICATION FOR PERMIT TO DRILL OR REENTER 

tOUM VPl'ROVri) 
OMB No 1004-0137 

Expire* OUobcr31,2014 

5 Lease Serial No. 
NM-110829 

6: If.liidiait. A!lotee"£or4'nbe:Name, 

•k fypebfwork: @DRlLL Q R E E N T E R , 

lb, Ty|x;:oipfe|: ©MUtf*!.! QS|s'Wc|l [~7],OlHef 

'2- .hfamc.g,Qperajor LEGEND;r4AfURALGAS'IILill?' 

3a, Address; W^MAINi'ST., STE:, 900. 
FORT WORI11 TX 76102 

[7] Single /one \~J Multiple /one 
8 Lease N 

BROWNING 
Name and Well No s''3/\C72?J' 
NG TEDERAL COM 411 ^"uX-XJ 777 " 

9 API Well Kb 
30-015-

3b.-? Phone Ntt (mcludt area cakj 
8i7.r872-7822 

lO .FicId and Pool, or Exploratory 

Willow Lake, Bone Spring, North{64450) 

4 Location of .Well (Report location clearly, and in accordance mlh :am>'-'Stat! reqwr?me>!ts*)-

At wrr.ee 110 FNL & 130/ FEL Non-Standard Location 
At j)iopoM.d prod /out. B| 1-331 2 FNL & 1489 9 FEL 

11 Sec l .RM or Blk and Stirsey or Aiea 

SECTION 20, T-24S, R-28E - SI IL 
SECTION 17, T-24S, R-28E - BHL 

14.1 Dislanceiiiunules anddireclion from-iiearesLloini or.jMStioflKe* 
APPROX 2 8 MILES WEST/SOUTHWEST OF MALAGA, NM 

15; DislaiiceTromsproposed* ,asa-rt,F«ji 
Jocation to nCare»l" 1 1 u t " N i _ 
pfoperty orlease.linc, ft; 
(Also:!o nearest>drig..unit4ine, if any) 

j2jGpuWŷ pfxP|rislfI 
EDDY 

18 Distance from proposed location* SURFAC£-30' 
to nearesl.u'cll.-.dnlling.-conipleled, Qrin*oi.!fbcA're- • •'•(• 
applied fo,,onlh,> | H « fi M ^ V ^ C v W ^ l l 3 0 ^ ^ 4 - ) 

21 Ue\a(ions(Sho\\ \\heiherDF, KOB, Rl, Gl,c!c.) 
3052'GR 

13.- Stale 

1& 
16 No of acres in learf 
560 acres 
Legpnd Operates 400 acres 

'19 Propo-ed Depth 

J2886'MD, 7985'TVDi 

160 • 

20) iB!MBIA;l&na;Nd?on:fi!e 

NMB000525 

22 ApproMnnU. d l̂t work will st irt* 
04/01/2014 

23 Estimated duration; 
2 MONTHS 

24 Attachments 

'Tl^^^V^fei^«Pj|i^3p2^?S^^>SS wthTtfielrequiremeals of Onshore Oil and Gas Order No 1, must rx attached to this form 

sj'ŝ Wclhplal?ce'Hirt̂ d! â?regfslcr<ea surveyor. 
2. A Diilling.l'lan. 

A Surf^ National lores,! S)stem lands, Ihe 
S.L]K|miist;fe Ofnce) 

•4s-«Bond-to Jover-lhc operations unless covered by;mi existuig;tjpiid ondllei(see/ 
Kent 20,atove). - ' "' 

;5 Opera!or,cerlificatioii 
>6.', Such other,sile:sr>ecific>Hitormatton aiid/or plans as niRy be requircd ByviKe; 

.25; Sknaturej^iM;/;"M^V ./• 

....... ^''MfjfiJTfiPm • Jry.' . • rJENNIfER MOSLEY ELR0D 
Dale 
'S20 /2011 • 

\ ^ ' S j F i ^ G y L ^ ^ ' • 

AppTovedhy (Signature) , . 

J@Hi®§ A. Amos 
'.Nanie. (tiriiiteptyped): "bale 

OCT 5 1 2014 
Title 

FIELD MANAGER 
• 6 f R K CARLSBAD FIELD OFFICE 

Application approval docs not warrant or certify IhatUheapplicantdioldŝ legalorcquilaBle.iilletotlidse'rigiilsiff 

c S S S ^ S ^ m m M M ' ' " , " APPROVAL FOR TWO YEARS 
litle: 18 U.S.C: Seclion'lOOlaivdTitle'43 U.S.C..,Sa-t!oiv.l212j<make:!t a .crime lor any persoivknowmgly and willfully to ihalke to a'f̂  •JUnjteB;--. 
States any false, fictitious orfrauduleni statements. or>Kprcsen(alion^ 

(Gomiiu^ed;pii..pagc 2) 

Carlsbad Controlled Water Basin 
N M OIL CONSERVATION 

ARTESIA DISTRJCT 

NOV 0 7 2014 

^(liistfuctibhs 6n->page'2ji 

ApprovalSub t̂oGKWRments SEE ATTACHED FOR 
& Special Stipulations Attached CONDITIONS OF APPROVAL 



LEGEND NATURAL GAS, III L.P. 

777 Main Street, Suite 906 

Fort Worth; Texas 76102 

Operator Certification 

I hereby certify that I, or someone under my direct supervision, have inspected the drill site and access 

route proposed herein; that I am familiar with the conditions which currently exists; that I have full 

knowledge of state and Federal laws applicable to this operation; that the statements made in the APD 

package are, to the best of my knowledge, true and correct; and thatthe work associated with the 

operations proposed herein will-be performed in conformity with this APD package and the terms and 

conditions under which it is approved. I also certify that I, or the company I represent, am responsible 

for, the operations conducted under this application. These statements are subject to the provisions of; 

18 U.S.C. 1001 for the filing of false statements. 

Executed this 1 0 : . day of ' feJnriJSLluj 20 _ 

Jennifer MosleyJElrod 

Sr. Regulatory Analyst 

777 Main Street, Suite 900, Fort Worth, Texas 76102 

(817) 872-7822 

Title: 

Address: 

Rhone: 



1 I 

DISTRICT; 1 
1625 N;, Fn»f£bW' itiMtUit.tsm, 
PKMKf(575) 393-6161 Kv:(57S) '3»3-p720 

811 Sl' Rm W&faZA, NMS8210 
Hione;T(SVS)'.748-128J F«l;(57Sj :74S ;??» 
hlsiretCTii i " • 
IOOO Kiu Bii i to KOTJ, AziccfNM ffWlO.s..-
Wi»fc5(»Sy-3^61.»fitaS»WJ?-6!-l? 

nisroipf fv 
1220S:-Sl;-Pri«SDl,,S5rtil H ; NMK750S 
l'I^T(505):47t34»,Fa<:'(S0S)«6-346? 

Energy, Minerals & Natural Resour^fit^ajr^riMt 
OIL CONSERVATION DIVISION 

WELL LOCATION AND ACREAGE DEDICATION PL A' 

Rcyis^ugusyi,20lr 

' 'DislricrGiTicc 

'QAMENDElJiRE(?GR'lV 

AIM Number- " Pool/Name- • 

NIIIOIAJ Lafe; lime Jhhnrn,M£k, \ 
' Property Name. / 

BROWNING FEDERAL COM 
- VAWell Number-

411, 
9—9- —1 • 1 : Opt raior Nome 

LEGEND NATURAL GAS III, LP 
5b!cvotion r 

3052' 

Siuf- i rc 1 ocdtmn 

: UI or lol No 

A 

Section: 

20 

lownstiip 

24-S 

Range 

28-E 

i oi tdn ' l e u from the 

no 
Nortli^ouili I I IK 

NORTH 

fees trom tlie 

1307 

LaslAVcsl line 

EAST 

County 

EDDY 

Bottom Hole I.ocilimi i rn i f t t i t t i i i l f r om Stirf.'tc 

Ui. or lot 

B 

Section 

17 

Townships -

24-S 

Range. 

28-E 

1 ot Idn Feci from llic 

331.2 

NofttLfSouih line 

NORTH' 

1 eel from the 

1489.9 

LaslWcsl line 

EAST 

Counlyi 

EDDY 

Dedicated Acres 

160 

'Jomlior.lnfill Ccnsolidalmn Code Older No 

;K0 ALLOWAIllF WILL BE ASSIONl D TO THIS COMPLETION UNTiLALL INTLRESTS HAVE BFEK CONSOLIDATED OR A K0N-S fANDARO WIT HAS BERN APPROVE D BY TO DIVISION 

SCAtF I' 
GEODETIC COORDINATES 

NAD 83'HUE 
001701' HOLE LOCATION 

V--44540SO N 
X=611631.5 E 

LAI.=32 224293' fV 
LONG.*W4 106015" YI 

LASJ JAKE POINT 
Y=44535l 6 I I 
X = 6 I I 6 3 I 6 E 

LAI ~32 224)44 ' N 
LONG =-104 106015' VV 

=2000' 

GEODETIC COORDINATES 
«40 27 W E 

D01T0U H O L E LOCATION 
Y=4453474 H 
X=57044B 2 E 

LAT = 3 2 224172' N 
LONG =104 10552 r rt' 

LAST TAKE POINT 
Y=445293'1 N 
X=57044fi 4 ,£ 

LAl=32 224023' N 
10110 = 104 (055?V W 

CORNER COOmxilATLS TABLE 
HAD.,27: 

A - r-=«566f 2 H, X=569295 6 E 
B - V=4«568l 2 H X=5705I6 8 f 
C - VM44J48.J N, X=5706I7.I E 
0 - V=4443JI-7 N, X-569297 f C 
f - r=4<0J«2 H, X--569JS0I 5 f 
E - V=440J50 6 H X=5?06J7 9 E 
G - Y=439QI7 7 N, X=570625 6 E 
H - r-4J90l5 3 N, X=569309.l E 

'HAD'83 

A Y=4457I9 7 H, X=6I047B8 E 
0 - Y*445739 7 II, Xt=6li£00 0 f 
C - Y*444406 8 H X-6II8O0 3 E 
0 - Y~4443902 N, X-610480 3 E 
£ - Y*440403 6 II, X=6I0484.8 € 
E - Y=440409 0 H, X=6f ISOI 3 C 
C - Y*439076 1 N, X=611609 0 I 
H - Y*439073 7 N, X=6W492 5 E 

GEODETIC COORDINATES GEODETIC COORDINATES 

NAD 83 HUE 
EtRST TAKE POW 

Y-4 4 0745 8 N 
X=6II04I 2 f 

LAT =32 211483' N 
LONG =104 106015' W 

SURFACE LOCAVON 
Y=440299 I N 

x^eiwue E 
LAT =32 210254' N 

10NG -104 105467 W 

fWO 27 HUE 
ElRST TAKE POINT 

Y-440687 3 N 
X=570457 9 E 

lAT*32 2U36f N 
L0\G- 101.105522' W 

SURFACE LOCATION 
Y=440240 7 N 
X=570628 5 E 

LAT =32 210132' N 
LONG =104.1049 74' W 

OPERATOR CERTIFICATION 
I hereby certify th&i the ii/lvnutioa txrcia is true *nJ 
ton p'rte io the best of my knowledge and belief, rjxf 
i/uf this twgantEJfion either ov>ns a working hteiesl or 
wii'fdsod mineral wtor>t in tht Jznd uc/uduj the 
proposed bottom hole loaitonorhis a right w drill this 
ivff/ar iftislocationpursvmt ton cotomct mih an owrer 
of fitch mineral o* vttrk'rg interest, or toe vv'unw/> 
pooling ignxtneai or & compulsory poolwg order 
hertiofot-: entered by th$ 

i Name Printed Name 

I m/i l Address 

SURVEYOR CtRTIfTCA'l ION 
J hctebj oatif) that the H ell ioution shown on ifrts phi 
\s-&s phi'ed From fieW notes ofsetval sunfjj n^d; b) 
p c or under my svpenmon, &nd Out th* woe ts row 
and correct 10 ihe best of my belief * 

MAY 20, 2014 

3iM CCg 

12641 
''ii^iiTrffiqfJIW&tJ 

v f 5 \ )V>S< WO 1) 11 P5i7 



,.B37E R28I?. 

•SCALE: 1" «= i1 MMS 
DflMNG ROUTE: SEE LOCATION VERIFICATION- MAP-

SEC. 20 WP. 24-S RGE. 28-E 

SURVEY NMPM .. 

COUNTY EDDY SWE NEW MEXICO 

DESCRIPTION 110' .FNL. & 1307' FEL 

ELEVATION 3052' 

OPERATOR LEGEND NATURAL GAS III, LP 

LEASE BROWNING .FEDERAL COM 

PROVtDINGlSURVEYlNG SERVICES ^ 
Sft.'CC. 1946 ' 

JOHN WEST SURVEYING COMPANY 
4)2 h. ML PASO. 

H09BS. NM. 88240. 
(575) 393^3117, .wwit.jwsc.bl? . J 



I 1 

3054.8' 600' 3049.I" 

BROWNING FEDERAL COM U4U 
ELEV. 3052.0' 
MD27NMB 

SURFACE LOCATION 
Y=442240.7N 
X=570628.5B 

LAT.-32,210132" N 
LONO.=m.l04474°W 

SECTION 17 
SECTION 20 

3054.8 

490]' 

h 
FACILITIES AREA 

100' 150' 

PROPOSED 
BROWNING FED. 

• COM §m 

:D • | PR 

J054.3' _J 

PROPOSED 3 0 5 a 

WELL PAD 

180' 

PROPOSED 
BROWNING FED. 
COM /5H 

•Si 

: to; 

ilSi 

3050.0 

o . 
est 

TOPSOIL 

34' OF PROPOSED ROAD 

3056.1' 600' 3049.6' 

DIRECTIONS TO BROWNING FEDERAL COM §4H; 

FROM THE INTERSECTION OF US. HIGHWAY 285 & CO. RD. 
720 (BLACK RIVER RD.) GO WEST ON BLACK RIVER RD. 
APPROX, 1.7 MILES TO CO. RD. 716 (HICBY HOLE RD.); TURN 
LEFT AND GO SOUTH ON HICBY HOLE APPROX. 0.75 MILES TO 
END OF PAVEMENT. TURN RIGHT AND GO SOUTHWEST APPROX. 
0.15 MILES. VEER LEFT AND CONTINUE SOUTH APPROX. 0.2 
MILES TO PROPOSED ROAD SURVEY. FOLLOW ROAD SURVEY 34 
FEET TO THE LOCATION. 

PROVIDING SURVEYING SERVICES 1 
SINCE 1946 

JOHN WEST SURVEYING COMPANY 
412 N. DAL PASO 

HOBBS, N.M. 88240 
(575) 393-31)7 mm.jnsc.biz J 

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

100 0 
I—I I—I M I—I M 1 

100 200 Feet 

Scole:l"=100' 

LEGEND NATURAL GAS III, LP 
BROWNING FEDERAL COM MR WELL 

LOCATED UO FEBTFROM THE NORTH LINE 
AND 1307 FEBTFROM THE EAST LINE OF SECTION20, 

TOWNSHIP 24 SOUTH, RANGE 28 EAST, N.M.P.M., 
EDDY COUNTY, NEW MEXICO 

Survey Dote: 5/20/14 

W.O. No.:. 14110547 

CAD Dole: 6/2/14 

Rev: 1/27/14 

Drown By: ACK 

Rel. V/.O.: 14130256 Sheet 1 ol \ j 

©Anjelico\2014\Legend K'olural Gos 111. LP\WELLS\14110547 Set ol 3'Wells Restoket}\14110547 Browning, FetJerol Com #4H 



t I 

Jl-ll ^CQ. gP S720 B^C^miTROm'V'l 

S8T ( 

T 7 ^ T \AV O S 2 T jib 

81 \ ( 

,5084T 

, q/D DRIVING ROUTE 

BROWNING FEDERAL COM / f f l ^ 

J4' OF PROPOSED ROAD 

''.V 

/ 

3022 

SG'AliE: t" 2000' 

•SEC. 20 . TWP..gf-.S: RGE.. 28 £ 

SQgVE^ _ N M P M . . 

COUNTY EDDY STAT!: NEW ....MEXICO 

¥ESfRlfiTi0l^ i1j©:; ;PNE SC 1.307' EEL. 

BliEVA'TlQN: . - '.3052'. 

•OPERATORS tiggg^P MIMS^ - fi^fr »!• IP 

. [.CASK .- B R Q M G ; EEDE^L COM. 

U.S.OS. :T®POORAPN!C MAP 
MALAGA. N.M. 

CONTOUR INTERVAL-
MALAGA; NM - ?/0,' 

DIRECTIONS/- TO BROWNING FEDERAL COM :§m 

FROM THE INTERSECTION OF US HIGHWAY 285 p CO. RD 720 
(BLACK RIVER RD) GO WEST ON BLACK RIVER RD APPROX I 7 
MILES TO CQ RD 716 (HlGBY "HOLE RD'), TURN LEFT AND GO 
SOUTH ON HlGBY HOLE APPROX 0 75 HILLS TO END OF 
PAVEMtNT TURN RIGHT AND GO SOUTHWEST APPROX 0 15 
MILES VEER LEFT AND CONTINUE SOUTH APPROX 0 ? MILES TO 
PROPOSED ROAD SURVEY FOLLOW ROAD SURVEY 34 FEET TO 
THE LOCATION: 

mOVIDlHG SURVEYING ^SERVICES' 
SINCE'. 1946-

\ JOHN WEST SURVEYING COMPANY 
4.12 N.-.DAb PASO: 

HOBBS, N:U. ^88240 ' 
:(575),.J93~3V.l7. ..iwumjmcmiz....J 



Ji-1/4 comm 
^ <X0 'M2~ B.C: 

27 
ao '\w nc 

HOW 

.BEARINGS SHOYM HEREON ARE MERCATOR GRID.AND 
•CONFORM "TO.ME NEW, MEXICO COORDINA TE SVSrW 
"NEW MEXICO EAST ZONE" NORTH AMERICAN DATUM 
1983. DISTANCES ARE SURFACE VALUES. 

LEGEND 
® DENO TES:FOUND CORNER AS NO TED 
®; DENOTES CALCULATED-CORNER 

t-< H-I n r=n=r 
1000 

= t — 
2000 Feet 

Scole-l'^WOO' 

LEGEND NATURAL GAS, LLC 
SUR VEY OF PIPELINES 

CROSSING SECTIONS 20, 21, & 28, 
TOWNSHIP 24 SOUTH, RANGE 28 EAST, N.M.P.M. 

EDDY COUNTY, NEW MEXICO 

24, & 27/14 

14110082 

CAD Dote: 2/3/14 Drown By: ACK 

Rev:.. Rel; WO::: | Sheet I of 7j 



DESCRIPTION TO THE HIGH BRASS #3H & PARDUE>29 FED. COM4H&5H WELLS 
SURVEY OF A PIPELINE CROSSING SECTIONS 20. 21 & 28. TOWNSHIP 24 SOUTH'. RANGE 28 EAST, NMPM. EDDY COUNTY,, 
NEW MEXICO: AND BEING MORE: PARTICULARLY. DESCRIBED AS FOLLOWS: 

BEGINNING AT A POINT IN THE NORTHEAST QUARTER OF SECTION 28. WHICH LIES S02V0'43"E 829.8 FEET FROM THE (&] 
NORTH QUARTER CORNER OF SAID SECTION 28: THEN S2819'41"W 84.0 FEET; THEN N67:53'55'W 2722.8 FEET; THEN ^ 
S89m32'l3'W 3273.2 FEET; THEN NST30'26"W 607.9 FEET TO A POINT IN THE SOUTH V/ES T QUARTER ?.0F>. SAID • SEC TION. 20; 
WHICH-LIES N8258'53?Wimi;k FEET FROM THE: SOUTH QUARTER CORNER: OF SAID SECTION 20. 

TOTAL LENGTH EQUALS 6687.9 FEET OR 405.33 RODS. 

DESCRIPTION TO THE BROWNING FED. #2H&#3H WELLS 
SURVEY OF A PIPELINE CROSSNG SECVON 20. TOWNSHIP 24 SOUTH. RANGE 28 EAST, N.M.P.M., EDDY COUNTY. NEW MEXICO] 
AND BEING MORE PARTICULARLY .DESCRIBED -'AS FOLLOWS: 

BEGINNING AT A POINT IN THE SOUTHEAST CORNER OF SAID SECTION 20. WHICH LIES N22V9'58"W 163.9 FEET FROM THE 
SOUTHEAST CORNER OF SAID SECTION. THEN N00H'41"W 3582.0 FEET; THEN N19'55'26"W 562 6 FEET; THEN S89'44'56"W 
37304 FEET; THEN NOO'07'Ol'W 750.0 FEET TO A POINT IN THE NORTHWEST QUARTER OF SAID SECTION. WHICH LIES 
S75'51'25'W 1375.0 FEET FROM THE NORTH QUARTER CORNER OF SAID SECTION 20. 

TOTAL LENGTH EQUALS 8625.0 FEET OR 522.73 RODS 

DESCRIPTION TO THE BROWNING FED. MH, #5FL & #<5H WELLS 
SURVEY OF A PIPELINE CROSSING SECTION 20. TOWNSHIP 24 SOUTH. RANGE 28 EAST. N.M.P.M.. EDDY COUNTY, NEW MEXICO. 
AND BEING MORE PARTICULARLY-DESCRIBED AS F0LLOY1S: ' 

BEGINNING AT A POINT IN THE NORTHEAST QUARTER OF SAID SECTION 20. WHICH LIES S50'33'38'W 1708.2 FEET FROM THE: 
NORTHEAST CORNER OF SAID SECTION; THEN NOOW'OI'E 789.8 FEET TO A POINT IN THE NORTHEAST QUARTER OF SAID 
SECTION. VMCH LIES S7~46'56"E 1344.8 FEET FROM THE NORTH QUARTER CORNER OF'SAID SECTION 20. 

•TOTAL LENGTH EQUALS 789.8 FEET OR 47.87 RODS. 

SECTION 20 TOTAL LENGTH EQUALS 13183.8 FEET OR 799.02 RODS. 
SECTION 21 TOTAL LENGTH 'EQUALS 503.9 FEET OR 30.54 RODS. 
SECTION 28 TOTAL LENGTH EQUALS 2415.0'FEET OR 146.36 RODS 

TOTAL COMBINED SECTIONS 20. 21 & 28 LENGTH EQUALS 16102.7 FEET OR 975.92 RODS 

PIPELTNE TO THE HIGH BRASS #3R & 
PARDUE29 FED. C0M4H&5H WELLS 

UNE: • . SEARING DISTANCE 
L: Tit S02V0'43'E 829 8' 

12. S2819'4l'Vi • ' 810' 
N6T5355'W 27228 

i'iLW SS9-32'13'W 3273.2' 
L5 N8T3026~Y/ -..: 607.9' 

LS,VE N82S853'W • 1144.F 

PIPELINES TO THE 
BROWNING FED.. #2H &13H WELLS 

LINE \ BEARING .DISTANCE ; 
L7 VE N22V9'53'W I6J9 ' 
:L8 NOOH'41'W 3582.0' 

• L9 N19S5'2S-W . 562 6' 
LIO S89'44-55'W 3730.4' 
Ln NOOVTOTW :• .750.0' 

L12 TIE S75SI'25'W • 7375.0' 

PIPELTNE TO THE BROWNING 
FED. m, #5H. & #6H WELLS 

LINE BEARING DISTANCE 
L13 VE S50'33'38'W 1708.2' 

LI 4 NOOVO'OI'E 789 8' 
L15 TIE S7T46'56'E 1344.8' 

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

1000 
fee 

woo 2000 FEET 

Scoie:1"=1000' 

I. GARY G EIDSON, NEW MEXICO PROFESSIONAL SURVEYOR No. 12641. 
DO HEREBY CERTIFY THAT THIS SURVEY PLAT AND THE ACTUAL SURVEY 
ON THE GROUND UPON WHICH IT IS BASED WERE PERFORMED BY ME OR 
UNDER MY DIRECT SUPERWSTONT'fflATnl AM RESPONSIBLE FOR THIS 
SURVEY; TWAF/MS S 0 R ^ 

\^S£l^m&^^h^m Am cmECT 101 LEGEND NATURAL GAS, LLC 
GARY G. EIDSONi. 

DATE: 

' "I t ̂ q^DgfG^Sl^SyiNG SERVICES 

JOHN WESTSURVEYTNG COMPANY 
412 N. OAL PASO 

HOBBS. NM. 88240 
(575) 393-3117 »»*.;*cc.b;z J 

SURVEY OF PIPELINES 
CROSSING SECTIONS 20,21, & 28. 

TOWNSHIP 24 SOUTH, RANGE 28 EAST, N.M.P.M. 
EDDY COUNTY, NEW MEXICO 

Survey Date: 1/23. 24 & 27/14 CAD Dote: 2/3/14 

W.O. No.: 14110082 Rev: 

Drown Bv: ACK 

Rel. W.O.:. Sheet 2 of 2J 
©Anjetico\20l4\le5endM^ it 23.T24S.R23E 

£XHlf3>!T^3 



UOAWESTi:STAT»ll LOT 1 

LOT! 

-. LOT 2 

^L0T1 

OOYS HOPE FEDERAL «1 

LOT! 

LOT 4 

1 >—< 

Well Symbols; 
® Oĵ ProdudrigWelJ] 

Dry. Hole 

Jpf Junked and abandoned 

l o l : Proposed Well . 

3—̂—O Possible vvell 

Gas-producer; 

Oiland.Gas Producer 

SWD-

O Location 
1 inch = 2000 feet B rowning Federal 4H 

Existing Wells 1 Mi. Radius 
Soc. 20 T24S R23E 

Eddy County, New Mexico 

Author: 
-JUG'; 

.Date: ' 

:Mop: 
1 Mllo Radiuor -



Legend Natural Gas, III L.P. 
DRILLING AND OPERATIONS PROGRAM 

Browning Federal Com 4H 
SHL: 110 FNL & 1320 FEL 
BHL: 330 FNL & 1490 FEL 

SHL: Section 20, T-24S, R-28E 
BHL: Section 17, T-24S, R-28E 

Eddy County, New Mexico 

In conjunction with Form 3160-3, Application for Permit to Drill subject well, Legend Natural 
Gas, ill 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 0 ft Out Cropping at Surface 
Top of Salt 690 ft 

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

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

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

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

Weli;Name Location \ Surface Casing f 

Depth 
Really Scary Federal Com 4H Section 33 T24S R28E; Eddy County, NM 425 ft 
Really Scary Federal Com 2H Section 33 T24S R28E, Eddy County, NM r " z . 442 ft 

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

No other formations are expected to give up oil, gas, or fresh water in measurable quantities. 
Setting 11-3/4" casing at 400 ft MD/TVD and circulating cement back to surface will protect the 
surface fresh water sand. The Salt section will be protected by setting 8-5/8" casing at 2,500 ft 
MD and circulating cement back to surface. Any zones below the 8-5/8" casing shoe" and above 
TD that contain commercial quantities of hydrocarbons will have cemented isolation. This 
isolation will be achieved by cementing the 5-1/2" production casing string from TD to Surface. 
Each cement job will have an adequate amount of Open Hole excess cement volume to ensure 
cement is circulated to surface (see proposed cement program for Open Hole excess volumes 
below). If wellbore conditions arise that require immediate action and/or a change to this 



Legend Natural Gas, III L.P. 
DRILLING AND OPERATIONS PROGRAM 

Browning Federal Com 4H 
SHL: 110 FNL & 1320 FEL 
BHL: 330 FNL & 1490 FEL 

SHL: Section 20, T-24S, R-28E 
BHL: Section 17, T-24S, R-28E 

Eddy County, New Mexico 

In conjunction with Form 3160-3, Application for Permit to Drill subject well, Legend Natural 
Gas, 111 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 
Fresh Water 48 ft 
Top of Salt 690 ft 

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

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

Bone Spring 6,093 ft Oil/Gas 
1st Bone Spring 7,013 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 (Section 19 is in between the listed wells below). 

Well Name Location Surface Casing 
Depth 

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

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

No other formations are expected to give up oil, gas, or fresh water in measurable quantities. 
Setting 11-3/4" casing at 400 ft MD/TVD and circulating cement back to surface will protect the 
surface fresh water sand. The Salt section will be protected by setting 8-5/8" casing at 2,500 ft 
MD and circulating cement back to surface. Any zones below the 8-5/8" 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 a'dequate amount of Open Hole excess cement volume to ensure 
cement is circulated to surface (see proposed cement program for Open Hole excess volumes 



below). If wellbore conditions arise that require immediate action and/or a change to this 
program Legend Natural Gas III L.P. personnel will always react to protect the wellbore and/or 
environment. 

3. Proposed Casing Program: 

Hole 
Size 

Hole Interval 
MD 

Casing 
Interval 

Casing Weight Grade Connection Safety Factors 
Collapse / Burst / Tension 

14-3/4" 0 - 400' 0 - 400' 11-3/4" 42# H-40 STC 
5.94/ 1.33/28.45 

14-3/4" 0 - 400' 0 - 400' 11-3/4" 42# H-40 STC 
Hole Assumes 8.4 ppg MW 

10-5/8" 400' - 2,500' 0 - 2,500' 8-5/8" 32# J-55 LTC 
1.93/ 1.84/6.23 10-5/8" 400' - 2,500' 0 - 2,500' 8-5/8" 32# J-55 LTC 

Hole Assumes 10.0 ppg MW 

7-7/8" 2,500'-12,886' 0- 12,886' 5-1/2" 17# P-110 BTC 
1.90/ 1.25/4.02 

7-7/8" 2,500'-12,886' 0- 12,886' 5-1/2" 17# P-110 BTC 
Hole Assumes 9.5 ppg MW 

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

to avoid approaching the collapse pressure rating of the casing 

4. Proposed Cement Program: 

Surface: 14-3/4" Hole, 11-3/4" Casing 

Typo Interval Density Excess 
Koto Volume 

w/ EXLLb 1 . 
(cuNc-fi) 

Yield 
(cu-ft/sack) 

Mix Water 
.(gal/sack) 

Sacks Cement 

Lead 0-300' 12.9 ppg 125% 293 1.96 10.06 150 

(35:65) Poz (Fly Ash): Class C Cement + O.0O5 
IDs/sack Static Free + 1% bwoc Calcium Chloride + 
5% bwoc Sodium Chloride * 0.25 Ibsfsack Cello Flake 
+ 3 lbs/sack LCM-1 + 0.1% bwoc FL-52 + 5% bwoc 
MPA-5 + 6% bwoc Bentonite II • 96.5% Fresh Water 

Tail 300' - 400' 14.8 ppg 100% 114 1.35 6.34 85 
Class C Cement + 0.005 lbs/sack Static Free + 2% 
bwoc Calcium Chloride + 0.25 lbs/sack Cello Flake + 
56.3% Fresh Water 

Intermediate: 10-5/8" Hole, 8-5/8" Casing 

rypo Interval Donsity Excoss 
IIMc Volume 
w/Lxccsr. 
(i.ubic-11) 

Ylokl 
(cu-ft/sack) 

Mix Water 
(cjal/sark) 

Sacks Cement 

Lead 0-400' 12.9 ppg 0% 106 1.91 9.64 56 

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

Lead 400'-1,500' 12.9 ppg 100% 452 1.91 9.64 242 

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

Tail 1,500'-2,500' 14.8 ppg 100% 434 1.34 6.35 324 
Class C Cement + 0.005 lbs/sack Static Free + 2% 
bwoc Calcium Chloride + 0.005 gps FP-6L + 56.3% 
Fresh Water 



Production: 7-7/8" Hole, 5-1/2" Casing 

Typi. Inlcrval Density Excoss 
(cublc-ll) 

Yield 
(cu-ft/sack) 

Mix Water 
(gal/sack) 

Sacks Cuiinnt 

Lead 0 - 2,500' 12.0 ppg 0% 443 2.11 11.81 210 

(60:40) Poz (Fly Ash):Class C Cement + 3% bwow 
Sodium Chloride + 0.3% bwoc FL-52 + 0.7% bwoc 
Sodium Metasilicate + 6% bwoc MPA-5 + 120.1% 
Fresh Water • 

Lead 2,500' - 4,500' 12.0 ppg 30% 451 2.11 11.81 214 

(60:40) Poz (Fly Ash):Class C Cemenl + 3% bwow 
Sodium Chloride + 0.3% bwoc FL-52 + 0.7% bwoc 
Sodium Metasilicate + 6% bwoc MPA-5 + 120.1% 
Fresh Water 

Tail 4,500' -12,886' 13.2 ppg 30% 1900 1.57 7.99 1,210 

(15:61:11) Poz (Fly Ash):Class C Cement:CSE-2 + 
0.005% b,voc Static Free + 0.3% bwoc FL-25 + 0.4% 
bwoc FL-52 + 0.005 gps FP-6L + 0.5% bwoc BA-10A + 
76.6% Fresh Water 

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

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

5. Well Control Equipment: 

The blowout preventer (BOP) equipment will consist of a double ram-type preventer and annular 
preventer as provided for in Onshore Order #2. The BOP will be hydraulically operated and the 
ram type preventers will be equipped wilh blind rams on top and 5" drill pipe rams on bottom. A 
13-5/8" BOP will be used during the drilling of the well. A13-5/8" permanent multi-bowl (A & B 
sections) casing head will be installed on the 11-3/4" Surface 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 8-5/8" casing string will be run using a 
casing hanger landing system which is run through the 13-5/8" BOPs and landed out in the 
casing hanger landing profile in the Multi-bowl casing head system. The 8-5/8" pack-off will 
then be installed once the casing hanger has been landed out and pressure tested to 5,000 psi. 
Doing this allows us to not have to Nipple down the 13-5/8" BOP stack and allows us to 
maintain well control integrity throughout the duration. Pipe rams will be operationally checked 
each 24-hour period. Blind rams will be operationally checked on each trip out of the hole. 
These checks will be noted on the daily drilling reports. Other accessories to the BOP 
equipment will include the IBOP (Kelly Cock), floor safety valve, choke & kill lines, and a choke 
manifold rated to 5,000 psi all of which will be tested to working pressure by an independent 
third party tester. Anytime a component of the BOP stack or choke manifold is 
changed/replaced or installed the BOP equipment will be re-tested as required. 



6. Proposed Mud System: 

Depth (MD) Mud Type Weight (ppg) Viscosity Water Loss pH Chlorides (ppm) 
0-400 SPUD 8.4 - 9.4 32-34 N/C 10 1 -4K 

400-2,500 Brine 9.5-10.0 28 N/C 10 186K 

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

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

8,200 - 12,886 Cut-Brine/polymer 9.0-9.5 33-34 N/C 10 90 - 170K 

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

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

7. Auxiliary Well Control Equipment and Monitoring Systems: 

a. An IBOP (Kelly Cock) will be in the Top Drive System (TDS) at all times 
b. A full opening safety valve having the appropriate connections (4-1/2" IF Connection) 

will be on the rig floor at all times in the ready position. 
c. Hydrogen Sulfide (H2S) detection equipment will be in operation and breathing 

equipment on standby upon drilling out the 11-3/4" Surface casing shoe and until the 
5-1/2" casing string is cemented in place. 

8. Testing, Logging, and Coring Program: 

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

b. Gamma Ray-will be captured from about 300 ft above KOP and throughout the 
curve and lateral 

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

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 Conditions, Pressures, Temperatures, and Potential Hazards: 

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



11. Anticipated Starling Date and Duration of Operations: 

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

Database: 
Company. 
Project. 

Wolllioro 
SDosign 

Con.fass 5C00GCR DB 
Legend Natural Gas iV, LP 
rcl' l /Cci-,1/ NM(Nad27) 
face 20 TA.S R 28t 
Browning Fed Com 4H 
Wellbore #1 

*-Plan#1 012414 

Local Co ordinate Reference: 
TVD Reference. 
MDRcf r i 
North Rofcrciico 

iSurvoy Calculation Method 

Well Browning Fed Com 4H 
WELL @ 3077 OOusft (TBD) 
WEU d 30/7 OOusft (TBD) 

M r.in tm Curvitjrc 

Project Cd iy Cou i t , NM (Nad?7) 

Map System: US State Plane 1927 (Exact solution); System Datum: Mean SeaiLevel 
Geo Datum: NAD 1927 (NADCON CONUS) 

Map Zone:; New Mexico East 300.1. 

Site Sec 20 T21bR28E 

Site Position: Northing: 440,189.30 USft Latitude: 32' 12' 36.02364 N 
From:; Map Easting: 567,954.40 usft Longitude: 104'6'49.03136W 
Position Uncertainty: O.OOusft; SlotRadius: 13-3/16" Grid Convergence: 0.12 • 

-.-v- . . . _>••• - . . .. .;•-: . . . . . . .. . ..... .. ...... . . . ..... 
• Well B u,vn r-g Trd Con 4H l l l l l l l l f l l 

Woll'Posltion •Nf-S- 5i.40usft Northing: .440,240.70 uslt Latitude: 32' 12\36.47742 N 
•E/W 2,661.10 usft Easting:: 570,615.50 usft Longitude: 104" 6'18.05590 W 

Position Uncertainty 0.00 usft Wellhead Elevation: Ground Level: •3,052.00 usft 

Wcliborc Wcl b-'o«1 
IllillillliSliSI 

Mafjnctics Model Niirno Sample Date Declination DipAngle Field Str< ngtli Mafjnctics 

^ ^ ^ ^ 
IG'<r20IO_14 1/24/2014 7.51 ' C3.02 48.291 

Design h ^ l , l 012114 iSiflllflfif 
Audit Notos: 

Version: Phase: PLAN Tie On Depth: 0.00 

Vertical Seclion. Depth from (TVD) 4*; s •E/W Direction 
(usft) (usft) 

O.CO 0 00 0 00 358 12 

Plan Suet,on 

Measured Vertical Dogleg Build Turn 
Depth Inclimlioii Azimuth Dc pth +N, S •E/W Rate Rate Rite 

(usft) (usft) (usft) (/lOOu ft) HlOOusfl) piOOusft) { ) Tarrjot 

0.00 0:00 0.00 0:00 0.00 0.00 0.00 0.00 oioo 0.00 
3,000 00 0.00. 0.00 3,000.00' 0100 0.00 0.00 0.00 0:00 0.00 

; .3,240.00 2.40. 270.00 3.239.93 0.00 -5.03 1.00 1.00 0.00 270.00 
6,003.20 2.40!.- 270.00 6,800.00 ,0.00 -154:24 0.00 0:00; 0:00 0.00 
6,92320 0.00 0.00 6.919.97 000 -156.75 200 -2.00 0.00 180:00 
7:505177 0:00 0.00 7;502:54. iO.OO -156.75 o:oo 0.00 o:oo; 0.00 
8,254.60 89.86> 359.88 7,980.00 476.30 -157.74 12.00 12.00 0:00 359:88 BHL Browning Fed Ci 

10,27285 89.86 359:88: :7:984.94c 2,494.53 -161.95 0.00 0.00 '0.00 0.00 T1 Browning Fed Con 
10;286.74 90.00 359.88 7.984.95 2,508.42 -161.98 1:00 1.00 0100 000 
12,886132 90.00 359.88 7.985.00 5,108.00 -167.40 O.OO 0.00 0100 0.00 BHL Browning Fed Cc 

1/30/2014 10:28:42AM Page 2 COMPASS 6000.1 Build 56 '-
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Planning Report PHOENIX 

< TICHrtOlOCY 1 I I V 1 C I I . 

Database 
Company 
Pro.ect 
Site 

Wellbore 

Design 

Con pass 5000 GCR DB 
Lc3»nd Natural Gas iV LP 
TddyCcji.ty NM(N-<J27) 
Se* 2Q T24SR28E1 
Prc.vning Fed Com 4H 
V\. bo'oid 
Pi .ti/'l 01? I l l 

Local Co ordinate Reference 
TVD Reference 
MD Rof ' 
North Reference 
Survey Calculation Mothod 

7»i n Bro.'.n ng 1VI Corn 
WILL(i> 3077 OOu.ft(TBD) 
WHL@3077 OOusft (TBD) 
Cid 

Minimum Curvature 

Planned Survoy 

Mcisiircd Vertical Vertical Dogleg Build Turn 
Dcptli Inclination Azln uth Depth +N/S Section Rate Rato Rate 
(usft) ( , (usft) (usft) (usft) (usfl) (MOOusft) C/IOOusft) (/lOOusft] 

0.00 0 00 0.00 o:oo :ooo 0.00 0:00 0.00. 0.00 0.00 
100.00 0.00 o:oo 100.00 :0.00 0.00 0:00: 0.00 .0.00: 0.00 
200.00' 0 00 0:00: •200:00 0:00 0:00 0.00: 0.00 0.00 0:00 
300:00 0.00 0.00 300:00 0.00 0:60 0.00 0:00 0.00! 0.00. 
400.00 0.00 0.00 400.00 0.00 0.00 0.00 0.00 0.00 0.00 

500.00 0 00 0.00 500.00 0:00: 0.00 0.00 0 00 ' 0.00 0 00 
600.00 0.00 o:oo 600:00 0.00 0:00 0.00 0O0 0.00. 0.00 
700:00 0:00 0.00 700.00 0:00 0:00 6:00 0 00 0.00: 0:00 
800:00 0.00. 0 00 800.00 0.00 0.00 000 0 00 0.00. 0.00 
900.00' 0.00 0.00 .900.00 0.00 0 00 0.00, 0 00 0.00 0.00 

.1.000.00 0.00 o:oo 1,000 00 0:00 0:00 6:00 0 00 0.00 0:00 
1,100:00 0:00 0.00 1,100 00 ;0.00 0:00 0.00 0 00 0.00, 0 00 
1,200.00 o.oo. 000 1,200 00 0:00 0.00 0.00 0 00 0.00' 0.00 
1,300.00 0.00 0.00 1,300.00 0.00: 0.00 o.oo; 0 00 0.00 0.00 
1,400.00 0.00 bop 1,400.00 0.00 0.00 6.00 o.oo- 0.00. 6.00 

1;500.00 0.00 . oob 1,500.00 0.00 0:00 6.66; 0:00' 0.00 0.06 
1,600.00 0.00 0.00 i:6oo.oo 0.00 0:00 0.00 0.00. 0.00 0.00 
1,700.00 0.00 0.00 1.700 00 0.00 0.00; 6:66; 0:00 0.00 0.00 
1.800.00 000 0.00 1,800.00 0.00 0.00 0.60. :0:00 0.00 0.00 
1,900.00 "o.oo 0.00 1,900.00 0.00 0.00 0.00 0 00 0.00 o.oo. 
2,00000 0.00 0.00 2,000.00 0.00 0.00 .0:00 0:00 0.00 ,0.00 
2,100.00 o:bo 0.00 2.100.00 0.00 0.00 0.00 0 00 0.00 0.00 
2,200.00 o:oo 0.00 2:200:00 0.00 0:00 0.00 0.00 0.00 0:00 
2,300:00 0.00 0.00 2,300.00 0:00 0:00 0.00. 0.00 0.00 6.00 
2,400.00 p.co 0.00 ,2,400:00 0:00 0:00 0.60 0:00 000 6.06 

2.500.00 0:00 ;0.00> 2,500.00 0:00 0:00 0.00 0:00 :0.00 0.00 
2;600.00 o:oo 0.00 2,600:00 0.00 0 00 0.00 0.00 0.00 :0.00 
2,700.00 0.00 0.00 :2,700:00 0:00 0:00 0.00 0.00 0.00: 0.00 
2,800.00 o.oo 0.00 2:800:00 :o.oo 0.00 0.00. 0:00:' o.oo oco 
2,900:00 0.00 0.00 2,900.00 ,0.00 0.00 0.00 0.00 0.00 0.00 

'3,000.00 o:oo 0.00 3,000.00 0.00 0.00 000 000 0.00 0.00 

Begin V/100'Build tltllliSllt 
3,100:00 1.00 270.00: 3,099:99 oco -0:87' 50.03 1.00 1 00 0.00 

'3,200.00 2:00. 270.00 3,199 96 0.00 -3.49 0.11' 1.00 1.00 .0.00 
3;240.00 2.40 270.00: 3'239:93 0.00 -5.03 0:16 1.00 1.00. 0.00 

Hold 2.4°, 225 Azm 
3,300.00 2:40 270.00 3 299 E6 0:00 -7.54 0 25 0.00 0.00 0.00 

3:400.00 2.40 270!00 3,399.79 0.00 -11.73 0.38' 0.00 6.00 o.oo 
3,500 00 2.40 270.00 3,499.70 0.00 -15.91 • 0:52 0.00 0.60 0.00 
3,600.00 2.40 270.00 3:599.61 .0.00 -20.10 0.66 0.00 6.00 6.00 

;3|700:00 2.40 270.00 :3;699:53 ,0.00 -24.29 0.80 0:00 0.00 0.00 
r0.00 3:800:00 2:40 270.00 3;799.'44 0.00 -28.48 0.93 0:00 0.00 
0.00 

r0.00 

3.900:00 2.40 270.00 3;899.35 0.00 -32.66 1:07 000 boo 0.00 
4.000.00 2.40; 270.00 3,999.26 0.00 '-36.85 1.21 0,00 0.00 .0.60 
4,100.00 2.40 270.00 4,099.18 0:00 •41.04 1:34 0.00 0.00 0.00 
-4.200.00 2.40 270.00 4,199 09 0.00 -45.23 1.48 0.00 0.00 6.00 
4,300.00 2.40 270.00 4:299:00 0:00 -49.41 1:62 0.00 0.00 000 

4:400:00 2.40 ;. 270.00 4:398.91 0.00 -53.60 1.76 0.00 0.00 ;o.oo 
4,500.00 2.40 270.00 4,498 82 0.00 -57.79 1.89 0:00 0.00 0.00 
4.600:00 2.40 270.00 4.598 74 0:00 •61.98 2 03 0.00 0:00 6.00 
4,70000 2.40 270^00 4.698.65 0:00 -66.16 2.17 o:oo~ 0.00 0.00 
41800:00 2:40 270.00 4,798:56; 0.00 -70:35 '2:30 0.00 0.00 0.60 

4,900.00 2.40 270.00 4,898.47 0.00 -74.54 2.44 0:00 POO 0:00 
5:000.00: 2.40 270.00 4,998 39 0.00 -78.73' 2:58 0:00 0:00 0.00 
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;;: N AT U R A L: G A s 
Planning Report "PHOENIX 

1 I C H N 0 1 0 G T I 1 & V 1 C I I 

'Database 
tCompany 
Project 
Site-
iWcll 
Wellbore 

(Design 

Compass 5000 GCR DB 
Legend Natural Gas iV/LP 
Eddy County. NM (Nad27) 
Sec 20 T24S R 28E 
Bro.vnmg Fed Com 4H 
Wellbore i l l 
PlanSl 012414 

Local Co-ordinate Reference: 
TVD Re' 
MD Rel • 
North Reference 
Survey Calcuhtion Method: 

Well Browning Fed Com 4H 
WELL @ 3077 OOusft (TBD) 
WELL @ 3077 OOusft (TBD)' 
Gnd • 

Minimum Curvature 

Planned Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth • N'-S +E/-W Section Rato Rato 
I"'ft) (usfl) (usft) (usft) (usft) ('MOOusft) (7100usfl) (7100usft) 

5,100.00 2.40 270.00 5;098;30 OCO -82:91 2:72 '0.00' 0.00 0.00 
6:200.00 2.40 270.00 5.198 21 0.00 -87:10 2.85: 0.00 0.00 0.00 
5,300.00 •2:40 270.00 5,298.12 0:00 -91:29 2.99 0.00 0:00 o:oo-
5,400.00: 2:40 270.00 5,398:04 0.00 •95.48 3.13 0:00 0.00 0.00: 
5,50000 2.40 270:00 5,497.95 0.00 -99:66 3:26 0.00 0.00 oco 
5,600.00 2.40 270.00 •'5,597:86 ;0:00 -103.65 3.'40 0.00 0.00 0.00 
5;700.00 2.40 270.00 5,697:77 0.00 -108.04 3:54 0.00' 0.00 0.00 
5,800.00 2.40' 270.00 5.797.68 0.00 -112 23 3:68= 0.00 0.00 0.00 

5,900:00 2:40 270:00 5:897.60 0.00, -116:42 3.81; :o.oo 0.00 0.00; 
6^000:00' 2.40 270:00 : 5,997:51 :0.00 -120:60 3.95 0:00 0.00 0.00 
6;100:00 ,2:40 270.00 6,097.42 .0.00 -124.79 4.09 0.00 0.00 0.00 
6.200.00 2:40 270:00 '6.197,33 0.00 -128.98 4.22 0.00 0.00 0.00 
6.300:00 2.40 270.00 6;297;25 ,0.00 -133.17 4.36 bob 0.00 0.00 ': 

6.400:00 2:40 270:00 6.397.16 0.00 -137.35 4.50, 0:00 oco 0.00 
e;soo.oo 2.40 270.00 6,497.07 0:00 -141:54 4.64 0.00 0.00 0.60 
6,600.00 2:40 270.00 6.596:98 0.00 -145.73 4.77 0:00 0.00 0.00 
6,700.00 '240 270:00- 6,696:89 0:00 -149.92 4.91 0.00: 0.00 0 00 
6.800.00 2:40 270:00 ;6:796:81 0:00 -154.10 5.05 0.00: 0.00: 0.00 

6,80320 2:40 270.00 6,800.00 0.00 -154 24 5.05 0.00. 0.00 0.00 
Begin 2°/100'Drop l l l l t t l l l i l l ' 

6,900.00 0.'46 270.00 6,896 77 0:00 -158.66 5:13 2:00: -2.00: 0.00 
6.923.20 0!00 0.00 6,919:97 0.00 -156.75 513 2.00 -2.00 0.00 

Begin Vertical Hold 
7.000.00 0.00 0:00 6.996.77 0.00 -156 75 5.13 0:00 0.00 0.00 
7.100:00 OiOO 0 00 7,096 77 ;0.00 -156.75 513 0.00 0.00 0.00 

7.200:00 0.00 0.00 7.196.77 0:00 -156.75 5:13 0.00 0.00 0.00 
7.300.00 0.00 0.00 7,296 77 0.00 -156 75 5.13 0:00 0.00 0.00 
7.400.00 0.00 0.00 7,396.77 0.00 -156 75 5.13 0:00 0.00 0.00 
7.50OI00 0.00 0:00 7.496.77 0.00 -156 75 5.13 000 0.00 0:00 
7.505.77 0.00 0 00 7i502.54 0 00 -156 75 613 0 00 0.00 0.00 

KOP, 127100'Build 

7.000.00 11.31 359.88 7,598 16 9.27 -156.77 14.40 12.00 12.00 ,o:oO": 

7,700:00 23:31' 359:88 7,691 46 38.96 -166 83 44.08 12.00 12 00 0.00 
7.800:00 35.31 359:88 7.778 60 87:82 -156.93 .92.92 12.00 12:00 0.00.. 
7,900 00 47.31 359:88 7.853.48 153.71 ,-157:07 158.78 = ,12.00 12.00 0.00 
e.ooo.co 69.31' 359.88 7.913.12 233.75 -157.24 238:78 12.00 12:00- :o.oo 
6,100.00 71.31 359:88 .7,954.62 324.44 -157.43 329.42 12.00 12.00 0.00 
8,200:00 83:31! 359.88: 7,976.75 421:82 -157.63 426.76 12 00 12.00 0:00 
0.254.60 89:86 359.88 7,980.00 476:29 -157.74 481 20 12.00 12.00' 0.00: 

Hold 89.86°, .359 88 Azm 
8.300.00 89:86 359 88 7,980.11 521 09 -157.84 526:58i 000 0 00 .0.00' 
8,400.00 89.86 359 88 7,980.36 621169 -158.05 626.54 0.00 :o.oo 0.00 

8,500.00 89.86 359.88 7.980.60 721.69 -158.25 726.49 OlOO 0.00 0.00 
8.600:00 69.86 359:88 7,980.85 821.69 -158.46 826.44 6.66 0:00 6.00 i 
8,700.00 89.86 359.88- 7.98i;09 921:69 -158.67 92639 0:00 boo 0.00 

'8,800.00 89.86 359.88 .7i981 34: 1,021.69 -158.88 1,026 35 ,0:00 0:00 0.00 
18,900.00 89.86 359.88 7,981.58 1;121.09 -159:09 1.126 30 0.00 0.00. 0.00 

9,000.00 89.86 359.88 7.981.82 1.221.69 -159.30 1,226.25 0.00 0.00 b.co -
9,100.00 . 89.86 359 68 7,982.07 1.321.69 -159.51 .1.326.20 0.00 0.00 0.00 
9.200.00 89.85 359.88 ; 7,982.31 1,421.69 -159.71 1.426.16 0.00 0:00 oco 
9,300.00 89.86 .359:88 .7.982.56 1,621.69 -159.92 1,526:11 0.00 0.60 0.00 
9.400.00 89.86 359.88; 7,982.80 1,621.69 -160.13 1.626.06 boo 0.00 0.00 

e.soo.oo. 89.86 359.88 . 7,983:05 . 1,721.69 -160 34 1.726 01 0.00 6 00 . •„ 0 00 
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^ ^ ^ L E G E l ^ J S NATURAL GAS 
Planning Report PHOENIX 

tlCHtfOlOGV II1V1CII: 

Database 
•Company 
Project 
Site 
(Well 
Wellbore 

l..>. 
(Deslj'i 

Compass 5000 GCR DB 
Legend Naturcl Gas iV, LP 
Ed-/Tout'y, NM(Nao?7) 
Scc20T24SK26E 
Browning Fed Com 4H 
WJiLcof t l 
Planf/1 012414 

eLocal Coordinate- Referenco: 
TVD Reference 
MD Refcrenci* 
North Reference 
Survey Cilculatlon Method 

Well Browning Fed Com 4H 
WELL (2 3077 OOusft (TBD) 
WELL @ 3077 OOusft (TBD) 
Gnd 
Minimum Curvature 

Planned Survey 

Measured VcrtlcM Vertical DogMg Build Turn 
Depth Inclimtion Azimuth Depth +N'S + E/W Section Rato Rato ^fe|te^B 
(usft) (usft) (usft) (U'lt) (usfl) C/IOOusft) (/lOOusft) (/lOOusft) 

9,600.00 89.86 359:88 7,983:29 1,821.69 -160:55 1,825:97 0.00 0100 0:00 
9,700.00 69.86 359.88 7.083.54 1,921.69 -160:76 1.925.02 0.00; 0.00 0.00 
9;800100 89 86 359:08 7.983.78 2,021169 -160.97 2,025 87 0.00' 0.00 0.00 
9,900.00 .89.86 359.88 7.984:02 2.121.68 -161:17 2,125.83 000 0.00 0.00 

10,000.00 69.86 . 359.88 7,984:27 2,221.68 -16138 ^2:225:78 0.00, 0.00: 0.00 
10,100.00 89.86 .359:88' 7,984.51 2,321.68 -161 69 2,325 73 0.00 0:00 0.00 
10,200 00 89:66 359.88 7:984:76 2,421 68 -161 80 i2.425l68 • 000 OlOO: 0:00 
10,272:85 89:86 359:68. 7;984:94 2,494 53 -161.95 2,498 50 O.OO1 0:00 0.00 

Begin 1 MOO' Build SftSllllflfi 
10,286:74 90.00: 359.88' 7;984;95 2,50842 -161.S8 .2,512.38 1 00 1.00 0.00 

Hold 90.01?, 359 88 Azm 

10,300.00, 90:00 ,359:88 7,984 95 2,521 68 -162.01, 2,525.64 0.00 OlOO 0.00 
10.400.00 9o:oo.! 359 88 7,984 95 2,621 68 -162.22 2,625 59 0 00 0.00 0.00 
10:500:00 90:00 359 68 7,984 96 2,721 68 -162 42 2.725 54 0 00 0.00. 0.00 
io;6oo:oo- 90.00. 359.88 • 7 984 96 2 82168 -16263 2.82549 0 00 .0.00. 0.00 
10.700.00 90.00 :359:88 7,984:96 2.921.68 -162:84 2.925.45 0.00 OlOO 0.00 

10,800.00 90:00 359:88 7,984.96 3;02H68 -163.05 3,025 40 OlOO 0.00 0.00 
10,900.00' 90.00 359.88 7,984:96 3,121.69 -163.26 3,125 35 0.00" 0.00 0.00 
11,000.00 90.00 359.88 7,984.97 3:221:68. -163 47 3,225 31 0.00 0 00 0 00 
11.100:00 90.00 359.88 7:984.97 31321 68 -163.68 3,325 26 0.00 0 00 0 00 
11.200.00 SO.CO 359.88 7,984.97 3,421.68 -163:85 31425121 0.00 0.00 0 00 

11,300:00 9o;oo 359.88 7,984.97 3;521.68: -164.09 3,525 17 0:00 0.00 0 00 
11,400.00 90.00 359.88 7:984:97 3.621.68 -164.30 3,625.12 0 00 0 00 000 
11,500.00 90.00 359.88: 7,984.97 3,721:68 -164.51 3,725.07 0:00 0 00 0:00 
11,600:00 90.00 359.88 7,984:98 3:821.68 -164.72 3,825.02 0 00 0 00 • 0 00 
11,700.00 90:00 359.88 7.984.98 3,921.68 -164:93 3,924.98 000 0.00 0 00 

11,800.00 90.00 359.88 7,984:98 4.021:68 -165:14 4,024.93 0.00' 0 00 0.00 
11.900.00 90.00 359:88 7.984.98 4;121.68 -165 34 4,124.881 0.00 0.00 0.00 
12i000:00 90.00 359.88 7.984:98 4221.68 -165.55 4,224184: 0.00 0 00 0.00 
12.100.00 90:00 359:88. 7,984.99 4.321.6B -165.76 4,324.79 0.00 0 00 0 00 
T2.200.00 90.00 359.08 7,984.99 4,421168 -165:97. 4,424.74. 0.00 !0:00 0 00 

•12,300.00 90:00 359.88 7.984.99 4,521:68 -166.18 4,524 70 0.00 0 00 0 00 
•12.400:00 90.00 359.88:; 7,984.99 4,621.68 -166:39 4 624 65 ;o:oo 000 0 00 
12.500.00 90:00 359.88 7,984.99 4,721.68 -166:59 4,724.60 0.00 0.00 0 00 
12,600.00 90.00 359:88- 7,984:99 4:821168 -16680 4,824:55 0 00 0.00: 000 

•12.700:00 90:00 359.88 7,985.00 4.921.68 -107.01 4,924.51 0.00 0.00 0 00 

12.800.00 90.00 359:88' 7,98500 5.021 68 -16722 5,024.46 000 0.00 0:00 
-12.886.32 •90.00 359:88 7.985.00 5,108 00 -167.40 5.110.74 0 00 0.00 0.00 
TDat 12886.32 

Design Targets 

Target Name 
- hibmlss tirgi-t 
• Shape 

DipAngle DipDir 
I I I I 

TVD 
(usft) 

mi s 
(usft) 

+E/W 
(usfl) 

BHL Browning Fed Com. 
- plan hits-target center 
- Pomt 

0.00 0:001 7,985.00 5.108:00 -167140 

Nul l 1 
(usft) 

445.348.70 

T1 Browning Fed Com 4 0:001 o:001. 17,985100 2,'494.53 -161.95 442,735:23 
- plan misses target center by 0.07usft at 10272.85usft MD (7984.93 TVD. 2494.53 N:-161.95 E) 
-Point 

( u s f l ) Latitude Lonqitude 

670,448110' ' 32° 13'27.03132 Nl 104° 6'19.87834 W 

570,453.65 32'13' 1.16749 N '104^6'M87946.W 
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N A T U R A L GAS 
Planning Report PHOENIX 

l lciitfolOGY I I L V I C I I 

Datahasr 
Company 
Project 
jSito 
iV. • 
Wellbore 
DoslfjH 

Format ons 

Compass 5000 GCR DB 
Legend Natural Gas iV, LP 
Eddy Count/ NM(llaJ27) 
Sec ?0 T24S R ?8E 
Browning Fed Com 4H* 
Wellbore #1 . * . 
kanSt 017414 

Local Co ordinate Reference. 
TVDRcrcronco 
MD Reference 
North Referenco 
Survoy Calculation Method 

We'l Browning Fed Com 4H 
W~LI <p 30/7 C Ousft (TBD) 
WELL® 3077 OOusft (TBD) 

M nn um Curw'ure 

Measured Vertical Dip 
Depth Depth Direction 
(usfl) (usfl) Lithology ( ) 

3:619.40 3,619.00 Bell Canyon 0:00: 358.12 
6,109.59* 6,107.00 Bone SpringTop 000 358.12 
6,203.67 6,201.00 Bn Sprg Avqlon Up. 0.00 358.12 
6.370:82 6,368.00 Bn Sprg SH Top 0.00 .358.12 
6,466190 • 6.464 00 BN Sprg'BLs Top:. 0.00 358.12 
6:685:09 6,682.00 BN Sprg B Ls Bse aoo 358112 
6,801119 6,798.00 BN Sprg CLS •0.00 358.12 
7.061*23 7,058.00- BN Sprg 1st Cedar o.oo 358.12 
7;330:23 7,327.00 BN Sprg 1st Cedar B 0.00 358.12 
7;905:23 7.857.00 BN Sprg 2nd Sand 0.00 358:12 

Plan Annotations 

Measured Vertical Local Coordinates 
Depth Depth +N/S +E/W 
(usfl) (usft) (usft) (usft) Comment 

3;ooo.oo 3.C00C0 0.00 0 00 Begn 1V100 Bu i 
'3,240.00 3i239.93 0.00 -5.03 Hold 2 4*. 225 Azm 
6,803:20 6,800.00 0.00 -154:24 Begin 2V100' Drop 

. : 6,923.20 6,919.97 0.00 -156.75 Begin Vertical Hold 
7:505.77 7,50254 0.00 -156.75 KOP: 127100' Build 
8,254.60 7,980:00'. 476:29 -157.74 Hold 89 83°. :359.88 Azm 

•10,272.85 7,984.94 12,494:53 -161.95 Begin 1V100' Build 
10,286.74 •7,984.95 2.508.42 -16198 Hotd90:0r,1359.88 Azm 
<12,886.32 7,985.00 5.108.00 -167.40 TD 8(12886.32 
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m N A T U R A L G A S 

Efldy County NM^N|id2^ 

iMiBore #1 
PlaritmOWm 

30 January, 2014 

PHOENIX ' 
TECHNOLOGY SERVICES 



ATUFIAL GAS 
Anticollision Report i PHOENIX 

.1ICI1HOIOQT luvtcir 

{Company 
iRroJr ct 
(Reference Site 
iSHoEii • 
iRoforence Well 
Well Error 
(Reference Wellboros 
.'Reference Design: 

Legend Natural Gas iV. LP 
Eddy County, NM(Nad27) 

, Sec 20 T24S R 28E 
0 03 u**l 
Bro .nng Ted Com 411 
0 00 ustt 
Wellbore tt I 
Fhr«1 012414 

Local Co ordinate Referenco. 

TVDRofero • 
MD Reference 
North Reference 
Survey Calculation Method. 
Output errors arc at 
Ditabase 
Offset TVD Reference 

Well Browning Fed Com 4H 
WELL 0 ' 3077 COus'l (TUDj 
WELL Q 30/7 03us't (TBI)) 
Grid 
Minimum Curvature 
2 00 sigma 
Co i pass 5C00 CCR DB 
Refe-encc Datum 

Rcforom 

"Filtertypo: 
Interpolation Method:. 
Depth Range: 
Results Limited by: 

P,-in'1 012414 

NO GLOBAL FILTER: Using user defined selection & filtering criteria 
MD Interval 50.00usft Error Model: 
Unlimited. Scan Method: 
Maximum center-center distance of 10:000.00 usft 

Warning Levels Evaluated at: 2:00 Sigma. 

ErrorSurfaco: 

Casing Method: 

ISCWSA 
Closest Approach 3D 
Elliptical Conic 
Not applied 

iSurveyiTool Program 

From To 
(usft) (u'ft) 

Date 1/30'7014 

0100 

Survoy (Wellbore) 

12:886.32. Planfl! 012414 (Wellbore #1) 

Tool Name 

MWD 

Description 

MWD-Standard 

Summary 

Reference Offsot Distance 
Measured Moa lured Between Bch'.con Separation 

Site Name Depth Depth Centres Ellipses Factor 
Offset Well - Wellbore - Design (usftl (usft) (Ub f t ) (usft) 

SeL.20 T24SR23E 

Browning Fed Cortv5H - Wellbore 81 -PlanSI'012414 •800.00 900100 29.70 25.94 .7:889 CC 
Browning Fed Com 5H - Wellbore #1 -Plan#1 012414 ;950.00 949174 29.92 25193' 7.513 ES 
Browning Fed Com 5H - Wellbore ftl - PlanS 1 012414 12.886.32 12,963198 1,130.15 940 82 51969 SF 
Browning Fed Com 6H - Wellbore f/1 -PlanSI 012414 682.99 883.99 30:10 26.41 8 156 CC 
Browning Fed Com 6H - Wellbore #1 -Planf/1 012414 •900100 000.99 30.10 26133- 7.991 ES 
Browning Fed Com 6H - Wellbore 111 -PlanftV012414 12,886.32 12:970.01 1,129 92 940111 5:953 SF 

Warning 

Offset Design Sec 20 T24S R 28E ^Browning Fed Com 5H -IWellbore rVls- Plariffl 012414s ° " " 1 S »cn» OCJ.MI 
Surwy PIOSIMI: '•*> OHwtVMtEnw- OOOusn 
fl||'iill$*'*« ,i^ 

e-Murfid Vertical i.*r-iv n.d Vertical >:R( 'e c i.c O-Iscl Alunuth OHsct Wellbore Centre • ' , 11 i n S f i a i l . , 1 
Oaplh ["••till Lierl'i r x , f i «f/omfior1h ) • •Ji'-S Cenl'es Ellipses Separation Fac 
( i sli) ( " l i ) ( !') 1 m i l M i l ) [1 ! 'D 1111811 (-Hi) ( J l ' l l (u i ' i ) ( " I D 

•0.00 ;o.oo o.oo •coo- 0 0 0 , 0.00 8981 !0.10 '29.70 29.70 

:$0.00 50.00 50.00.: ,50.00 0.03' 0 04 69.81 0.10 29.70 . 29.70 29.61 0.07 422842 

.100.00 100.00- 100.00 100.00: : 0 03 0.08 8961 0.10 ,29.70 29.70 29.53, 0.17 178.184: 

.150.00 -'150.00 •150.00 150.00: 0 20. M O , 8961 0.10 29 70 29.70; 29,31' 039 75.507' 

200.00 :200.00 •200.00 i.200.00 "' 0 31 031 89.81 olio 29.70 29.70. 29,03; 48.050' 

250.00 (250.00 250 CO • 250 00 042 042 69.61 0.10 29 70 29.70 2 f M ' 0 84 35237 

300.00 300.00 300 00 300 CO .0.53 6.S3- 69181 010 29.70 29.70 288 } 107 • 27.810 
350.00 :.350,00 •35000 '350.00;, 065 0.65; 89l8l • 0.10 29.70 29.70 2341. 1.29 22951 

<od.oo 4C0C0 •400100 •'400.00. .0 70 0.76 89,81 010 :29.70 29 70 2818 152 19.576 

450 00 4 50 00 450 00 450 03 • 0.87' 0.87 89.61; 0.10 129.70 .29,70. 27.96 '•74 17.050 

500.00. 500.00 500.00 •500 00. 0 89: 0.69. 89 81 o.io 2970 29 70. 27.73 ' .1:0?; 15.102 

550.00 550.00 ~i 50.00 550.00 1.10 1.10 ' 69181; 0.10 29.70 .29.70 27.51 2.19 13 553 

000.00 600.00 ;600.00 .600.00 i i i 1121 89.81 bud 'lil'6 2970 27.28' 2.42; 12 292 

650.00, 650.00 650.00 .650.00 1.32 1.32 69 81 010 29170, . 29.70 27.03 2.64: 11.246-

700100'' 700.00 joo'.ob 7CO.C0 •-1S3 1.43 69,8 l i " 0,10 .29.70 29.70 26,63 2.87, 101364 
750.00: 750.00 750.00 750 00 155 1.55 69:61: c.io :29.70 29.70 2661 3,09;. ,0.610 

600.00 600.00 60000 :e"6o'.oo •i.«s 1.66 69.61 0.10 29 70 29 70 26 38 3 32 • 8.059' 

esoeq 850.00 .850.00 650.00 1.77 1.77 69.61 olio 29.70 29 70 2316 354 •81390 

000.00 000.00 800.00 isoo.oo 1188 1.88 89,81 0.10 29.70' 2970 25.81 3 76 ,7.889 CC 
050.00, 050.00. 849.74 '949.74 .1.99 " I .09 - '•69,81-, ,0:10 29 82 2962 2593 3198; -7.513.ES 

. 1.000.00 1.000.00 899.47 890:47 2.11 2.09 •eiVi. 010 .30.56. 30.57 26.37 4.20 -7.279 

1/30/2014 10:29:03AM 
CC -'Mm centre to center distance or covergent poinL SF - min separation factor. ES - min ellipse separation 
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NATURAL-GAS Anticollision Report PHOENIX 
I I C H K O I O O T I l L Y K I t 

Company 
Project 
Reference Site: 
SHo Crror. 
Rofcrcncc Well 
Well Ei. 
Referenco Wellbore 
Reference Design-

Legend Natural Gas iV, LP 
Edd/tou A] MV (N.-J27) 
Scc20T?-JbR2cr 
0 CO usfl 
Browning Fed Com 4H 
0 CO us't 
VUlBorcffl 
PlanSI 012414 

Local Co ordinal" Reference 
TVD Referenco 

«MD Reference-
North Reforencc 
Survoy Calculation Method 
Output errors are at 
Database 
Offsot TVD Reference 

Well Bro.vning Fed Com 4H 
WELL i j , 30/ ' OOl ' ' t (TBD) 
WELL @ 3077 OOusft (TBD) 

Min nu t i C'ir.atLre 
2 CO S'gm 
Coi.pass 5C00 GCR DB 
Re'ercnco Da'um 

Offset Design 
S U I \ P / r i o i •.• i 

, Reference 

Sec 20 T24S R 28E - Bro.vning Fed Com SH - Wellbore SI - PlanSI 012414 

Send M2iorA>ts 

easured^ s»Vertical Measured Mu ' i c i l Reterence 0 'set An-n i r t OM1elV.1l aoreCeni t> Fief .we" Bet - e i Minimum Sepa j on 
Oe,"ri Pep"i nef lh P»[IS fr *ir 1 orth <V-S <U\I Centra Ellipses Cepara'i-n l a lor 

W^w (' iH) (nsli) (111') (v s ' l | (m i l l 1 mi) (Olll l ( j s f l j (LS'lJ 

• 1.050.00 1.050.00 1.049.19 1.049.13 222 2.19 89.82 . 0.10 31.64 31.65 27.24 4.41 7.173 

1.100.00 1.100.00 1.088.69 1.098.85 2 33 229 89.81 0.10 3 j : i s ,33:17 ,28.65 4.61 7.171 

•1.150.00 1.150.00 1.148.55 1.148:48 244 :2.40 89.64. 0.10 35.03 35:12 30 28 4.64 7254 

,.1700.00: 1,200.00 1.198:18 1:198.05 2.56 7.50 < 89.85 0:10 37.46' '37.51 3245 ,5 06:. 7416 

'1750.00 1250 00 1747 77 1 247 55 2 67 2.61 • 89.86' 0.10 40.25 40.33 35.05 :S78 .7.640 

:-1.300:00 •1,300.00 1.297 30 1796.83 2.76 2.72 89.87 0.10 43.47; 43.57 38.03 •5.50 •7.923 

1.350.00 ' 1.350.00 1.318.77 1.34832 2 89 2 83 69ea • o jo 1 

47.11 4725 41:53 i 5 7 2 ' 8258 

'Moo.oo.' '1:400.00 1.38618 1.395.56 3.01 2.84 ,89.89:- 010 ; 51.17 .51.30 45'42 •5.95. 8638 

1.450.00 1.450.00 1.445.51 1.444.69 3.12 ;3.06 89.60 0.10 .?'•« 5580 ;49.73 '6:18- 9,0.52 
.1.500.00 1.500.00 1.494.78 1.495.69 3.23 89.81 wo. 60,5*1 ;60.87. .64.48 .6.4,1 8 503 

'1.550.00. 1.550 00 1.543.62 1:542 57 334 330 013 6585 66 26 ;59J62 •6M 9.878 

woo.oo •i.eoo.bo' j ;592$9 ; 1:591.30 346 342 

/»»!M • 
010 7158 72.08 65.21 >6.is • 10.461 

i.osoloo 1.650.00 1.641.86 1.639.69 3 57 '3.'55 '89.83, 0.10 77.87.' 78 31 .7171 7.12 ii:ooT 
'1.700.00: 1.700.00 1.690.81' 1.688.31 3.68 •3:68 89 93 0.10: 84:19; 85X0 7763 7.38 11.543 

1750.00 1.750.00 1.739.58 1.738.55 3.79 3 82 69,94 0.10 81.10 9209 84:47 ,7,81 12 068 

;̂e&6o;. 1.600 00 1.788:49 1.784.84 391 3.S0 89.84 0:10 98.42 99.57 :<91:T0 787 12657 

1.850 00 1.850.00 1.837.92 1.633.60 402 411 69.85 0 10 105.90 107.13 93.01 813 13.184 

'1.800.00 1:800.00 ' 1.887.34 1.882 65 4.13 4 26 0.10 113.37, .11489 106.31 8 39 •13.677 

1.050.00 1.050.00 1.938:77 1.931.51 424 4.41 69,95 0.10 120.85 12226 113.61 6.65 14135 

2.000.00 .2.000,00. 1.956.19. 1.880.36 .435 4.58 , 69,86 010 128.33 !129.82 120.91 891 ,14.565, 

s.osoloo .2.050.00 2.035.61 2.029.22 4.47 4.71 8*83 0.10 133.60 ,137.36 128 20 9.18 14,866. 

2.100.00 ,2.100.00' 2.C85 01 2.078.03 4.58 4'87 89 08 0.10 •14178' 144.85 ,135.50 9.45 15 344 

2.150 00 2:150 00 2.134.40 '2.123.83 '4 69 :5,p2 '89.M 0.10 150.75 '15251 14279 9.72 15e37 

7700.0P: 2.200.C0 : 2.183.89; 2.175:78 4.60 5.18 '89.88 0:10 15873 160 07 150.03 9.99 16 030 

2.250.00 275000 7 7 1 3 3 V 2 224.64 4 92 534 63 97 o;io> 165.71 •107.64 157.38 1079 .16,343 

2.300.00. 2.300.00 2782.74 • 2.273 50 5,03, ;550 89.97 0.10 173.18! .17520 164.67 •10,53 : 16.639 

2.350.00 2.3S0.00 2.332.16 '•'2.322.36 5.14 5.66 8997 0.10 180.66' ;182.76 171.86 • ip.eo ,16 818 

2.4C0.0O 2.400.00 52.381.59' 2.371.21. 525 5.02 '89.8/ .0.10 188.13: 190 32 17925 1103 17.183 

.2.450.00" 2.450.CO 2.431.01 2.420.07 537 '5.99 69.97 0.10 185.61 197.89 168:54 li.35 17433 

2!500.00; <2,5oq:oo. ;2.480:44 .2.463.62 5.48; 6.15 69:97 0.10 203.09,' 205.45 19382 11.61 17.6/0 

2.550.00 2.550.00 2.529 66 2.517.78 559 6,31 8967 0.10 21056 21301 201:11, 11.80 17.698 

2,600.00 2.6C0.00 2.579 20 .2.566.64 5,70 6.48 .e.9.?7. 0.10 218.04-. 220.58 208.40 12 13 18 110 

2.650.00 : 2.650.00 2.623.71. 2615.49 582 '6JB4 89 97 0.10 22551 223.14 .715.68 •-12,48 18.314 

2700.00" 2:700.00, 2.678:14 • 2.664.35 5.03' 661 ;89.83 0.10 232.89 23570 222.87 1274 18.508 

2750.00 . 2.750.00 12.727:50! 2.713 20 6.04 6.87 ,69.63 0.10 24047 24327 210 25 1301 18693 

2.800.60 ;2.8fq.0O; .2.776.09: : 2,762,03, 6 15 :7'14 69.98 0,10 247.84, 250 83 :237.5.4 1379 18 670 

2.850.00 2.850 00 2 8 26 41 2810.82 627 7 31 8963 • •9.10; 25542; 25839 24482 1357 18039 

a'iobo.oo 7.630 CO 2.875.83' 2.859:77 038 7.47 69 83 o.to 282.89' 265 95 752.10 13.85 :19201 
:2>50:00' 2.925.26; .2.808.63 6.49 7.64 89.93 0:10, 270,37 273.52 759.39 14.13 19.355 

3,000.00 3.000.00 2,974:63: 2.957.48 Mi' • re t 89:83 0.10 277:85 281.03 266.67 14.41' 19.504; 

3.0S0.00 3.050,00; .'3.024.03; .3,006 31 671 7.88 69.68 0 10 285.32 283 66 275.48 13.38 21.567 

3.100.00 3 093 69 3.07340 3.055.06 681 8,15 ;89.?8 0.10 29278 297.07 783.47 13.60 2 , 6 4 5 

3.150.00 3.149.83: '3.122 64 3 103 74 6.91 632 ;8?S 0.10 30023;. 30571 291.60 11.81 22 139 

3700.00.' 3.199.68 3.171.81 3.152.35 im: M O 89.83 0,10 307.66 31478 ,300.76 14.02 22:458' 

3.250.00 3749.92 3.220.81 3700.67 7.11 665: 89.93 0.10 315.09: 32477 310.04 1473 22.792 

3.300,00 3.269.87 3749.37 7-2' 8.62 ;89,?a 0.10 32251 33389 316.45 '14.44 23.117 

3.350,00 3.349.83; .3.319.04': '3797.87, 7,31 6.89' 89.68 0.10 329.93 34352 :328^6 14.68 21.410 

S.wi.OO 3.3S979 3.383.10 3.348.37' 7.42 6.16 89.63 0.10: •337.36 353.14 33877 :1488 21735 

3.450.00 3.449.75; 3417.13 •3.394.87; 752 8.33 •69.e3 0.10 344:78 362.77- 347.67 15:10 2f02? 

liioooo 3.483:70 3.46073 3.443.37 7:62, 9.50 89.63 0.10 ,35220, '372.40 357.08 1532 24315 

3.550.00 3.549.68'; 3.515.29., 3.491.67, 7:73 ; 9.67, 89.63 0,10' ,359.62, 382.02 36649 15.53 24.591: 

3.600.00 3.593 61 ;.3;564:36,: 3.543 37' 7,83' 9.64 ,6999 0,10" i367.04 391.65, 375.89. ,15.75 24.660 

0 leel S 'c Errwr 

01 I C I V I . I I C I I - I 

0 00 usfl 

O f j i s'l 

1/30/2014 10:29:03AM 

CC - Min centre to center distance or covergent point. SF - min separation factor. ES - min ellipse separation 
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NATURAL GAS 
Anticollision Report PHOENIX 

-11CHHOLOOT t l l V l C I S 

iCompa , 
Project 
IRoforo « • 
iSlteError 
Reference Well 
Well Ei ' ' 
(Reference Wcllhore 
Rolcrcncc Design 

Legend Natural Gas iV, LP 
Eddy County, NM (Nad27) 
Sec 20 T24S R 28^ 
0 03 us't 
Browning Fed Com 4H 
0 00 us't 
Wellbore tfl 
r . i n K I 012414 

Local Co ordinate Reference 
i v ' u l ' I n 
MD Reference 
North Reference 
Survoy Calculation Method 
Output errors arc at 
Ditabisc 

siOffs'et TVD Reference 

Well Browning Fed Com 4H 
WCLLC'SJ/ZOau'-'TBD) 
WELI C 31/7 CCus't (TBD) 
Grid 
Minimum Curvature 
2 00 s j n n 
Compass 5000 GCR DB 
Rofererco Da'dm 

Offset Design 
Survey Ptcya » 

I'e'e e ^e 

, Sec 20 T24S R 28Ei- :Bro-.vningiFcd Ccn 5H - Wa bo-e «1 - Plan*) 012114 

'eesured Vcrtcat r.'c 11 Vs- i a l i'Rl ' r rrniO Oilscl Azimuth O fsotiie tc cCc 'ie F>c!vi cn ft'rMen M 1 " i 6»pa el jt 

Deilh - Deplh Depth f i 11 f.or1l| • \ -S • E/W Ccnlres L pses, Severe! e i F " l o r 
(ul f l ) (usfl) . K§!!lll| (usfl) (usll) l u . l l ) I8§SI|IS (USll) (Lsr> ( n i l ) (US 1) ( . i l l ) 

3.650.00 3.649.57. 3.613.42 3.588 87 7.93 10.01 69.63, 0.10 374.46 .40177 ' 385.30 15.87 75.120, 

3:700.00 3.699.53 3.662.49 3.637.37 804 10.18 89.69 0.10 ,361.83 410.80 39471 16.16 ,25.373 

3.750.OO 3:749:48 3.711.55 3.685:87 6.14 10.35 89.99' 0,10 389.31 420.53 404:11. 16.42 75.818 

3.800.00 3.793.44 3.760.62 3.734:37 8 2 5 : 10.52 89.69' 0.10 396:73 430.15 413:52 16.64 '25.857 

3.850.00 3.649.39 3.809.63 3.782.87 8.35 10.69: 89.69 0.10 404.15 43978 422.02 16.66- 78.038' 

3:900.00 3.899.35 3.85875 3:831.37 8:46. 1083: •89,69 0.10 411.57 449:41- 43233: 17.03 ;26.313 

.3.950.00 3.949:31 3,907.81 3.879,67 ' >8,57 ' ! 03 89 69 0.10 418.89 ,459.03 441 73 17.30- 26.532 

.'4.000,00 3.65976 '3.956,88 3,628.37 6,67 11.29 89,69: 0,10 42841 .483 60 451.13 17.52 26745 

••'455000 4.019 22 4,005,94 3,976:87;' .878 11.37' 88 69 010 ;433:64, 476 29 460 54 17.75 26 952 

.4.100.00 4,099:18 4.055.00 4j>25 37 ;e\89. 11.54 89 69' 0.10 44178 437.01 469.94 I V K ; 27.151 

;4,"150100 4.149:13 4:i 04.07 4^073.87 lO.OO* 11.71 89.89, ,6:10 :44'8*68 487.54 47674-, 1819 27.349 

4.JC0 CO. 4.199.09 4:i53:i3 4.122.37 010 11.68 69.99, 0.10 456:10 •507:i6' 48875; 18:42 27.540 

'4750.00 4749.04 4732 20 4.170 87 i B 7 i 12 05 8999 0.10 483.52 518.79 493:15 13.84 :27.723 

4.300 00 4763.00 475178 4719.37 0.32 ' 12 22 6.9,89, 0.10 470.84 828.41 507.65, 18.86 27.607 

,4.350.00 4:348.66 4:366.'33 4767.87 9.43 12.40 69.89' 0.10 476.36 53804 518.95 19.09, 28.034 

4.400 00 4:398.91 4.349.39 4.316.37 954 1757 69.69 0.10 485.79 ,545.67 528,35) 19.31 ,76 250 

4.450.00 4:443.87 4:398.48 '4,364:87 065 12.74 89.89: 0:10 493.21 55529 535.76 18.54 28:424 

4.500.00 '4.498.82 4.447.52 4.413.37 076 12,01. 69.89 010 500.63 :. 564.02,- 545.18 18.76 .28.587 

4.550.00 4.543.78 - 4.463.59 4.461.87 :p,87 13 03 89.99 0.10 ;508.qs '574.54. 654:56 19.69 78:747 

.•4.6qb.oo; '4';593:74 4.545 65 4.510.37 •9:98 13 25 • 89.88 0.10 515.47 584.17 563.96 20.21 29 803 

. 4.650.00 4.648.69 4.594.72 4.558.87 4009 13 41 (9.69 0:10 522.89 593.80 673 36 20 44 28 035 

4.700 CO ,4.6'93.65 4.643.78 4,607.38 10 20 1360 .69.89' 0.10 530.32 603.42' 582.76' 20 66 29704 

,4.750:00 4.748.61 .4,692:85 4.655:88 10.31 13:77- 88.89: 0.10 537.74 613.03 592.16' 20.69' 79.348 

4.600.00 4.708,56. M.741.91: 4,704.33 ,10:42 13.64; •89.69 0.10 543.16 622.68 .601.58' 21:11 79.490 

4.85q.6q' 4.818.52 4;760.67, 4:752.68 10.53 14.11 88.69 0.10 652.58 • 632 30 610.86; 21.34 29.629 

4.80O.C0 4:893:47, . 4.840.04 4.801.38 : 10.64 14.29 • 89.89 0.10 560.00 641.91 620.36 21.37 79.764 

4.950.00. 4.648.43 4.669.10 4.649 e3 10.75 14.46 , 89.691; 0.10 567.42 051.55 629.76 •21.79 78.697 

;5iooo:oo: .4;993:39 4.639.17 4.893.33 1086 14.63 89.69. 0.10 574:84 661.18 :639.16 22.02 30.028 

5.650.00 •6.048 34 ,4.687.23 4.646.68 10.97 • 14:60 ,89,88 o;io 58227 67o:ai .648.56 2225: 30.152 

5,100.00 5.053.30 5.036.30 4/99S38 11.08 14.07 i;89.98; 0.10 539.69 '660.43 057.86 22.47 30276 

'5,150:06' 5.148 75 503536 5.043.68 11.20 15.15 89.89 0:10 597.11 660.08 667.35 22.70 30.387 

5700 CO 6.193 21 5.134.43 8.092.38 11.31 15.32 89.99 0.10 601:53 '699.68 07676 72.93 30516 

575O.C0 5.24617 5.18349 »!l.40.M 11.42 1549 69 69 0.10 611.95 ,709.31 ,6e615- 23:16 30032 
5.300.C3. 5763:12 ,5732.56 5:i89,38 L11.6S 15.66 ;86.69. 0.10 619.37 718.84 65555 21.38 30745 

:5.3Sq:bo, 5.348.03 ,6281.62 5.217.68 11.64 15.64 : 68.69; 0.10 623.60' 72856 '704.85; 23.61 ,30.856 

5.400.00 5 398 04 ,5.330.69 5.286.38 .11.73 1601 89.99 . 0.10, 63122 738:19 .. 714:35' 73:64 30.865 

•5.450 6b 5.447.99 5.37975 5.33488 11.67 16.18 '89.88 0.10 641.64 747.81 723.75 74.07. 31.072 

5.500.00, 5.497.95 5:423.81 ,6.383.38 11.68 16.35 •:89.69 V O.10 64906 >7S7.44 733:15: ;24.30 31:176 
5.550 00 5.547.60 5.477.88 .;5,43i:68. 12 09 16.53 ;89'.99 0.10 656.48 •767.07 742.54 -24.52 -31:279 

5.600.00 ;s.597.66; •5.523.64 ,5:4,80.3». ,1221 • 16:70 •89.99 • 0.10' 663.80: ^776.69 751.84 : 24:75: 31.379 

5.650 CO 5.647.82 6.576.01. ;5*S28.8<i' 12.32 16.87 ,89.89 010 671.33 :768.32 761:34 24.63' 31:477 

5.700.00 '6.697.77 5.62507 5.577.38' 12.43 '17.05 •69.69 o.to: 678.75 795.64 77074 7 5 2 1 31.574 

5.750.00: :5:747.73,. '5.674:14: 6.625.68 12.55 ,17.22 89.89 0.10 688.17 '805.57 78013 •25.44 31.668 

•5.600.00. ,5.797.68' i 5.723 20 •6.674:38 12.66 17.39 -.89.89 , 0.10 693.69 81520 769.63 25:67 31:761 

5.650.00: 5.847,64 .5.772 2 7 5:722.88 12.77 ' n .53 88.69 0.10 701 01 624.82 76383 ; 25.60. 31.852 

5.600.00 '5.897.60* 5.821.33 5.771:38 12 69 1774 88.69 0.10 703.43 814.45 :e08.32 23.12 31.842 

5.050.00 • 5.617.55 5.87040 '6.819:83 ,13.00 17.61 8963 0.10 715.85 84408 817.72 28:35 32.029 

6.000 00 ''SWIM- .5.919.45 liicTM'M; 13:11 iac3 ;89:69 ,0.10 72128 853.70 • 827.12. :;23.53'- 32.115 

6.050.00 6.047.47 ;5.8S8,53 ,5.916.68 1323 1826 89.69 0.10 730.70- ,633.33 838:52 78.81 32199 

6.100.00 6.097.42 6.017.59 .5.965.38 13.34 18.43 89 63 0.10 738.12 67263 645 81 "27.04 32282 

6.150.00 6.147.38 6.063.65 6.013.88 1345 1860 .89.69 "0.10; 745:54, 83268 855.31 27 27 :'?•?**' 
6700.00. 6.197:33 :6.115.72 0.062 38 13.57 11877. .89:69 0.10 752:83' 892 21 .864.71, 27.50 32.443 

O IselSrteFrrcr: 

OfsrIV.-'IFrror 

l . j n u r j 

OOOulR 

0 00 usft 

1/30/2014 10:29:03AM 
CC - Mm centre to center distance or covergent point, SF - min separation factor, ES - min eilipseseparation 

Page 4 COMPASS 6000.1 Build 66'. 



NATURAL GAS/ Anticollision Report P H O E N I X 
1ICI INO1O0T l l t t l C I ! 

(Company. 
[PfOjCCt 

(Reference Silo -

ISito Err 
iRoforonco Well 
Well E • 
Reference Wellbore 
Roforonce Design: 

Legend Natural Gas iV, LP 
fdlyCc'inly NM (Nad?7) 
Sec?0T24SR28E 
0 CO us't 
Brc^n ig Ted Com 111 
0 OT us't 
V.'. bee SI 
Pian«1 012414 

1 ocal Co ordinate Roforonce: 
TVD Reference-

MD Rclorcnco 
North I ' r 

^Survey Calculation Method 
Output errors are at 
Database 
Offset TVD Reference 

Weil Bro.'.n i 3 Ted Co.r 411 
W n i @30rV00ust(Ti>U) 
WLLL (6 3077 00u''i (TBD) 

t'm n u n Curvature 
2 00 sgn i 
Compass 5000 GCR DB 
Rof^rtnce Dctun 

Offsnt Design Scc23 i?4SR?6r -::Brov,ii,ruj Fed Com 5H - V eiltO'OSI -Planfc'1 012114 Ollset Silo Error: 0 00 usft 

Sjn>e, t - i j j a1 C * 

IWerer 'e C l ' i SemtMajcrA XIS Tisl^n-e 
0 " ! - ! l ' . e r E r - a i 0C3us" 

Measured 
De,.M i 
(us'lj 

V^ r l . a ' 
[V»F'ri 

I<|p|ji 

f'oasLre1 
t » r ' h 

Rusg^g 

Ve 1 cal Pelerp I c 
0ep" i 
(US' ) (U.ll) 

CKIsel 

(1 s'l) 

Az i rulh 
l t . t i l . 3 i l h 

Split 

0 ' scl l .e l lb i . 

el.-S 

( <») 

ri> 0>nl e 

(Ulll) 

Re * en 
Cer'rcs. 

( j s l ) 

L*etwen 
Ellipses 

l i s l l l 

I ' - -111 

J -p i ra l - i 

( < i) 

t t , j'a»ioi 
Fa lor 

W r i 3 

::6.2 50.00 6.247.29 6.16478 6.11088 •13.68 18.65 89.99 0.10 760.38 -901.83 •'874:10 27.73 32 522 

'6.300.00 6,297.25 6713:85 6.159.38 13 80 19.12 89.69. 0:10 767.61 ,811.46 883:50- 27.66 .32.599 

6.350.00 6.347.20 6.262.91 6707.88 13.61 1979. 89.99 0.10 •775.23 ,821.08 892.89 28:18 32.675 

6.400 00 6.397.18 6.311.63 6.256:38 • 14.03 10:47 69.69-. 0.10 782 65 630.71 60228 28:42, 32.749 

. ' 6.450.00 6:447.11 6.361.04 6.304:88 14:14 19.64 89.68 0.10 760.07 6(0.34 911.69 28.65 32922 

;6.500.00 0.497.07. 6410.11 635338 1425 18.81 :88.68 0.10 797.49 , 949.66 821.08:- 26.88' .32.894 

6.550.00 6.547.03 6459.17 6.401:83 •14.37 10.89 89.89 0 10 804 81 639 59 930 48 28 11 32 884 

•:6.600.00 6.5S8.83 6.50324 6.450.38 •14.48 :70.16- -:89.69 0.10 812.33 66921 ,039 67 28.34 .33.034 

6.650.00 6.616.94 6.557.30 6.483:88 1460 i 20.13. '69;99.. 0.10 818.76 978.84 '9 *927 126.57 31.102 

'.6.700.00. 6.696.69 6.603.37 6.547.38 - 1471 2051 0.10 627.18 ,.988.47 .958.67 .23 80' :33.163 

6 750 00 6 746 85 6.655:43 6.595.88 14 83 .2063 : 09*89 0.10: 834.60 ie68.08 ,868,03 30 01 33 235 

6.600.00 .6.766.81 6.704.50 6.644:33. 1484 •20.65 189'69' 0.10 84202 1.007.72 877.48 •30.26 31 300 

•6.650.00 6:646.78 6.753.63 6.692.85 15C5 ,2L03 ;69 69. 0.10 849.45 1.016.97 .'688.45: 30.52 33.323 

' 6 OCO CO 6.85677 :'6.602,92 6.741:67 15.15 21.20 :89.69 : 0.10 856.81 1.025.38 ,894:58' 30.77 • 33322 

: 6.950.00 '8.94577 ' 6.852.33 6.780:51 ,1574 21,38 •86,69.: 0:10 884,38: 1.03302 1.002.02 31 CO: 13.322 

7.00O.OO- 6.998.77 6.601.76 •6.839.37 15 34 21:55' 88 89 0.10 871:86 1.040.58 :.1,p09,36 ' 3172 •33.326 

: 7 0SOCO 7.046.77 6.851.18 6.86873 15 45 2172 88.83 0.10 878.31 1.0(8:14 1.018.68 .31.45 33324 

: 7:100.00. 7.096.77. 7.000.61 6837.03 15.56 21.00 69.99 0.10 86881 1.05571 1.024.01 31.63 33321 

' 7.150.00: 7.146.77 J7,050:03 6.885.94 1566 22.07 ,69.69 0.10 63428, 1.063.27 1.031.35 •31.91 33319 

7200.00. 7;163.77 -7.120.46 7.055.64 •1577 2229 89.69 0.10 804.39 1.070.49 1.0J8.32 32.17 31273 

' 7750:00 '7.240.77' 7.199.86 7.131.48 15:88 2248 89 69 0.10 01377 1.076.39 1.043.66 32.43 31183 

7.300.00: '7766.7 ; 7779:73 7.214.02 15 83 2265 ^69.99 0.10' 820 89 1.08092 1.04873 32.69 33.068 

• 7.350.00, •7.346.77 7.359.94 7794:07 18.09 22 CO '69.89 0.10 626.01 1.084.0S ,1.051.11 32.94 32611 
7.400.00 7 3=6 77 .7,440.33 7:374.46 1620 2283 ,89.99 0.10 628.60 1.035:78 1.052:53 33:19 32.716 

7.450 00 7.44677 7.512.69 7.446.77 18 30. 23 01 69 69 0,10 826.40 1.086:15 1.052:71 31.41 32.495 

7.500 00 7.466:77 7.562.e3 7.463.77. ,18.41 '23,1,0. 0.10 629.40 1.068.15 1.05253 ,33.63 32.301 

7.500.61 7497.58 ' 7:551.50 7.497.58 1641 2310 •0,10 629.40 1.066.15 ,1.052.52 33.61 32798. 

7:550.00' •7.54871 7.612.38 7.546.45 16 52 2117 moa peo 828,40 1:086.16 1.052.33 33.63 32111 

7.600.00" 7.666:16 .7*61.67: 7.595.68: 16,61 2325 8020 5.43 829:44 1.086 21 1.052:18 34 02 31.826 

7.650.00 7.644.59 7.711:61 7.644:39 1673 2332 '80,33 1519 928.50 1.058 31 1.052.09 ,34:22 31.744 

7.7OO.001 7.691.46 7781.59 7.692 03 16,64, 23 40 i.80.45 30.44. 829.60 1.0S045 1.052.04 34 42 31.563' 

7.750.00 7.730'23 7.811.84 7.738.06' .16.65:; 60.56 . 50.50 629,73; 1,068.66 1.052 02 34,64 31 374 

7.600.00 7.778.50 7.862.33 7.781 65 17.09 23.56 60 65 75.43 829 69. 1,086,80. 1.052 03 ,34:87. 31.171 

7.850.OO 7.617.71 • 7.613:03 7.623.16 17 18 '2164 6073 ,105 01 830 03 1.087.18 1,052 04 35.13 30.843 
7.900.00 7.65348' 7.984.03 7.861.18! 17.31 23.73 -80.78 133 97 630.30 IJMMS 1.052 06 75.41 30.690 
7.950.00 •7.885:40: 6.015.32. 7.895:51 T M 7 - 23.83 .80.80 176,87 830,54' i;087.84 1.052.03 35.79 30.397' 

8.000.00 7.613:12: 8.06679 7.62570, 17.66 23,85 .60.60 ;:2I8.63; 830 61 1:088:22: 1.652.02 :36.20 30.060 
6.050.00 7.636.35. 8:118.46 7.851.32 17 60 2 1 0 3 C0.76 26148 631.10 1.088.63 i;05l.05 30 63 2.9,678: 
6:100.00 7.954.82 '8:170.38. 7.872 02 1518 24.23- 6071 311 01 • sijMo1 

1,089.05 1.C5I.82 3771 29 250 
8:150.00 7.668.34. 8.222.42 7.937.49 19 49 24.42 60.62 360.71 031.72 1,059 43. TM*» 37.66 28 783 
8:200.00 7.07675 8.274 63 ' 7.897:47 1884 24 63 80.52 411.83. :.83205' ' 1.039 62 1.051 38 3855 28 274 

8750.00 .7.978.87," 8.326.97' 8.001.81 1923 24.68 90,40 ?484.p6.: ,832.39' ':'1;090:37 1,051.06' 39.31 27.741' 

8.300.00 7.080.11 6.377.30 8.002 51 19.64 25.15 80 38. .514,38' 032.71 •1.060 60 1.050 63 40,12 27.188 

8.350.00 7.060.24 8.427.30 8.003.13 .20J0 25.48 '80.38 561.38 :'933"p'3 ' 1.09174 1.050 23 41.02 

• 
.8:400.00 7.880.33 8.477.30 8.003.76 iio'&r • 25.80 60 38 61437 83118 '1,091.69' i;d4*9.7S'' 41 6 ] 26.035: 
6.450.00 7.660.48 6.527.29 6.004.39- 21.09 23.17 80.38;- '664.38, 81168. 1.092.11 1.049.18 42 94 25.436: 

.8.500.00 7.980,60 6.577.29 .8.005.02; 21.61 26:56; 80.35 714.35 634 00 '1,092.55; 1.048.59: :43.97,, 24.650: 
. 8.550.00 7>'s07i 6.627.28 8.005.65' 22.18 26 89 60 39 ,764,34 934.32: 1,092.89 1.047.02 4507 24.250' 
.6.600.00 7.980.65 8.677 23 6.00028 22.75 - 27.45 60.39: 814 33 .834 64 •iM}A3] 1.04773 48 20 23687 

8.650.00 7.660.97 8,727.27 8.006.60. ;23.18- •27.83 80.39 864 32 .834:97 1.091 87 . 1.040.47. 47.39 23 081 

6.7C0.C0 7.651 CO 6.77777 8.007.61,. 7 3 9 7 28.43" 60.39; '614:31 635 29 1.094 10 1.01570 43 61 22514 

.8.750 00 7,83171 8.827.27. 8,oo3;i8: J24>2* 28.66; 90,38, 66431 835 61 1.051.74 .1 .014 87 49 87 21:950 „'......,,... J 

1/30/2014 10:29:03AM 
CC - Min centre to center distance or covergent point. SF - min separation factor, ES - min ellipse separation 

Page 5 COMPASS 5000.1 Build 56 



N A T U R A L G A S Anticollision Report PHOENIX 
. . 1 IC I1N0L00T I I I .V1C I1 

[Company 
Project. 
Reference Sito 
Sito Error 
Referenco Well 
Well Error 
Reference Wellbore 
Roffrenco Design: 

Legend Natural Gas iV, LP 
Eddy County. NM (Nad27) 
Sec 20 T24S R 28E 
0 03 us't 

Browning Fed Com 4H 
0 00 usft 
Wellbore #1 

'PlanSI 012414 

Local Co ordinate Reference 
TVD Reference 
MD Referenco 
North Reference 
Survey Calculation Mothod 
Output crroi • n ' 
Ditaba'o 
Offset TVD Fi' I i i " 

Well Browning Fed Com 4H 
WELL @ 3077 OOusft (TBD)' 
WELL @ 3077 OOusft (TBD) 

t ' r i i um Cur. j t j c 
2 CO sgnn 
Compa«s 5000 GCR DB 
Re'i rove De'i hi 

Offset Design 
S u i . e / r ' n ^ i a i 

Ire'irence .,;;::! 

Sec 20 T24S R 28E -.Browning Fed Com 5H - Wellbore #1 - Plantfl 012414 

, . Off$f»l Sci > Udjor A i 

Measured Vortical ,r,!eaSL'ed V e i l * J | R r l e i e i K C 0 1 l « l Az i -It. i : Oils t l Wellbore Ct T, e Lei \ e . . t'e'fcn Minimum Se reral on 

D p i l i Depth Oer'h r > [ i I •glrom North • '.-G ( U ' . l Cent'es L I i i . e s S e i . i n Factor 

( s l l ) ( I s( l ) ( i l l ) (1 ! ' l j ("I 'D ( u . ' l ) lilpfllB |J»II) ( - s l ) (' s l ) ( J t l ) ( M ) 

s.eoo.oo 7.881:34 8.877.26 8.00379 25 27 26.51 80.39; 1.014:30 935.03 11:085.18 1.0**02 51:16" 2i:408 

. 6850.00 7,681.48 8.62723 8.009:42 25.85. 30.07 80.38 1.064 28 83625 1095.62 1:043 13' 52.48 20.873 

'6.800.00 7,831:58 8.877:25 8.010.04' 26 63 . 30.66 80.38! 1,11428 636,56 1 066 06 1.0*2 221 51.6* 20.359,. 

8.950.00 7.881.70 8.02725 6.01067 27.34 31:26 60.39 1.164 27. :633.90 .1.098.50 1.0*1 27 35.22: 16.855 

e.ooo.oo 7.681.62 9.077.24 8011.30 .28.04 3i:ea 60.39 1214.26 93722 1.036 94 1 040 31 58 62 19 372 

8.O5O.00 7.681:95 8.127 24 8.011:83 28.77 32 51 60.39 1.261:25 837 54 1.087 18 1.039 32 53 06 18801 

<e,too.oo. 7.882.07. 6:17723 8:012.65 : 28 50 33.16. 60.39 1,314 2* 837.86 1.097.82 1.018:31 58.51 • 18419 

.9:150.00 7.932.13 9.227.23 8.01319' 3025 3362 "90.19 • 1.10421 838:18 • :i.093:28- 1.037.26 :<J6:6S 18.010 

'• 8200.00 7,»82il" 8277.23 8.013,81 3100 34.48. 80.39 1.41*22 838.51 .11)83,70. 1.036.23 62*7 17.589 

•' e.sso.'oo 7.882:4* # 2 7 2 2 e.6l4!44 3177 3518 •80.38. 1.464.21 838.83 1.098.14 1 035 13 63.99 47.1S0 

,9;3oo:oo; 7.682 56 8,37722 8,015 07 32 33 35.87 60 39. 1.514 20 639.15 1.099.58 1.034;03; '65.50 16788 

.0.350 09 7.982.68 6.427.21 8.01570 33.32 38 58 60 39 i;664:iO 939 47 1.100.02 1.032.88 "67.04 16.409 

• ,0.400.00 7.832.60 6:477.21 8.016.33 .34 10 • 37 28 .60.39.: 1.614.18 93379 1.100*9 1.031.87 68.59. .16.0*5 

'8.4 50.00 • 7.932.02' 0.527.20 8.016.66 34 65 38 02 80 39 1.664.17 940.12 1.100.90 1.03075' 70:15 15.692 

.8.500.00 7.933.05 857720 8.017.63 3568 3875 '?oi? 1,714:16 640.44 1,101.3* 1.028 62 71.71 15.35* 

:O.55O.0O 7.883.17 8627.20 8.018.21 3649 39.49 80.39 1.764.16 840.76 1.101.79 1.023.47 73.32 15.027 

9.603 CO 7.883.28 6.677.19 6.01864 !3729 40 23 60 38. 1.614.15 611.08 1.10223 1.027.31 7*62 ,14713 

•8.650.09 7.833.41: 8.727.19 6.018.47 38.11 i40:89 .80.39. 1^64' i * 6*1.40 1.102.67 1.023:14 76.53! 14.403 

. 9.7CC.0O '7.e33.5« 9.777.18 e.020:ip 33.92 4176 90.39 1.914:13 9*1.73 1.103.11 1.024.87 78.15- 1*116 

. 9.750 00 7'981\68 • f 8 2 M 8 ! 6.626.73 3974 *?•*' .60.33 1.984.12 8*205 1:103.56 1.023.76 797S- 13.833 

; 8.800.00 •7.883:78 9877.17 6.021.35 40 57 43 23 '60.38 ;2,0l4:ii' 84237. 1.10*00 1 022 59 '81.41 13.581 

6.850.00. '7.883.80 '8.827.17 8.021.03 41.40 44 03 8039 '2:664:10 84269 1.104:44 1.021.39 61.05 • 13:298 

.9.500.00 .7.884.02 8.877.18' 8 022.61 42 23 44.84 M'M.-. 2.I14C9 0*301 1.104:88 1.020.19 64:70 13.044 

8.950.00 7.084:15 10.027.10 8.02324 43 06 . 45.63 80.38 2.164.03 843.33 1.105.13 1.018.87 66.38 12798 

to.coo.oo :7.e34.27 10.077:16 8.023.67 • '*3M 4342 '60 39 2214.07; 6*388 1.105.77 1.01775 •69:03 12.562 

•10.050.00/ ;7.684.38: 10.127.15 -8.02449 4474 47.22 .8tL40 : 2.264,06.' 8*3.68 1.109.22 1:018.52 ;6S70 :12.333 

10.100.00 :7.634.31' 10177.15 • 8.025.12 4553 48 07 63 40 2.314.05 6* *30 1:108.66 1.015.29 81.37 N12.112 

.loiisooo.* -7.684.63: ' 10.227.68 8.02551 4643 48.83 .80.37 2.36*59 644.63 1,107.10 1,014.03 01.07 11896 

:10200.00,. 7.884.76 10277.77- 8.025.38 47.28 •4S:64 60 36 2.41467 814.85 1:107.51 1.012.76 :o*.7s 11 668 

io.sso.6o •7.684.88 •10.327 76 8.02324 ,48,13; 50 46 8036 ? - 4 ^ 6 6 8*5.27 1.107.83 T:0I1.4B 65 45 11.487-

10.30000 7.684.65 .10.37776 •e.oSsVii! 48,88 31.27 60.36 2.51466 945.59 1:10335 i :01020 88.15 11292 

ioiiso.oo- 7.084 8 5 ,10.427.76, : 9.024.87 4984 52 09 80 38 2.564 60 6*5.61 1.108.77 1 003.91 89.88 -11.104 

10.400 00 •7.684.85, 10.47776 '8.024:83; 50 70 52 61 ;6036 7.614^65''' 6(3 24 1.109.19 1 007.61 101.56 10 821 

10.450 03 !7.884,66; •i0;527,76. 8.024.70 5156. 5174 80.39 2.664 65 646.56' 1.109 61 1.006.31 101.26 10744 

10.500,00 7.884.66 tO 577.75 ,!8.024.56: 52 42 '54 56 60.30 2.714.65 6(8.89 1.110.03 1.005.0* ,104.68 10 572 

10.550.00 7.884:89 •;10.627.75: ,8.024:43 53'29: 55 33 80.36 !2.764:64' 847 20 1.110,45 1.003 7* 100 71 10*36 

10.600,00.. 7.684.66' 10.677.75 8.02426 54.15 58 23 6035 2 814 84 0*7.52: 1.11068 1,002.44 103.44 10245 

10.650 00 7:634.63: 10.727.75 8.024.15 55.62 57.06 80.33 2.e64.04 847.85 1:111.30 1.001.13 110.16 ,10.088 

10700 CO 7.834 60 10.777.75 8.024:02 55.89 57180 80 36 2.8I4.~63 8(917 1.111.72 899,82 11189 8.636 

,10.750.00 7.684.66,, '10.62774 • 6.023.88 56.76; 58,74: 80,36' 2 684 63 '846.49, 1.112.14 893.51 113.63 8.788: 

io.tcooo 7.88460 10.87774 8.023.74 57.63j 59.53, ;60,36; 3.01*61 948.81: 1.112.56 897.20 115.36 8.64* 

10 850.00 7.684.60" 10 82774 802361 53.50 60.43. 80.36 3.C6462 i.e*9.13'- 1,112 63 ,895,88, "117.10 6.504 

ib;eo6.6d 7.684.66 10.677.74 8,62'3."47-' 53.37 61.27 60 38 3.11462 0 ( 8 * 5 iyii3:4p] 891 58 11884 0.359; 

10.850.00 7.684.66' 11:027.74 8.023.34; 6025 . 62.12 80.36 3.16*62 :.6«878'' 1,11362 99324 '' 120.59 '6237' 

H.OOO.OO 7.634 87 11.07773 8.02320 61.12 62.87; .80,35: 3.214 62 oso.to 1.11424 esi'st 12233 8.103 

ViSsopo 7.884.87 11.127.73: 8.023.03 62.00 6162 80,38 3264.61 650.42' 1.114.67 860:53 '12408 8.983; 

11:100.00 7.984.87 11.177.73 8.02293 : 62 83: 6* 67 90.36 3.31*61 650.7* ; 1.11509 98928 125.83 9.662 

11:150.00 7.684 97 11.22771 8 022 79 6176 6553 .eo'35' 3.364.61 651.03 1.115.51,, 887.62 127.58 8.7*3 

11'20O00 7.981.67 11:277.73 8.022.68- 6*64 6539 ' 60.38 3.414.60. ,951.39 i;'l15.83; 656.59 ; 129 34 6 628' 

11.250 00 7.684.87 11:327.72 8.022 52- •;65.W: 6724 iolis"; 3.464:60 : 851.71 1.11635 93525 131.10 8515 

11.300 00 7.884 87 11.37772 8.022.38 66 40 63.10 80,36; 3.514.60' 85201 1.116.77: 833.62 132.85 B.403:, 

11.350 00 7.884.87 11:427.72 6.02225 6723 68,65;' 60.36 3.564:59 652 35 -1.117.18. 882.58' 134.62; -8299;. 

Ollsi I Superior 

Of'sctV.tl lFrrsr 

Vi'irrur; 

O C j l 1 

OOOusI 

1/30/2014-10:29:03AM 
CC - Mm centre to center distance or covergent point, SF - min separat ib^ 
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NATURAL GAS 
Anticollision Report PHOENIX 

•ifCHrioioor itivtcii' 

sCoTpany 
PfO,CCt 

{Reference Site 
Site En 
(Reference Well 
Well Error. 
(Reference Wellbore. 
iRefer'ei I • 

Legend Natural Gas W, LP 
Eddy County, NM (Nad27) 
Sec20T24SR28E 
C 00 usft 
8ro;/ning Fed Com 4H 
0 00 usft -
Wellbore #1 
PlanSI 012414 

Local Co ordinate Reference 
TVD Reference' 
(ID Ref 
North Referenco 
Survey Calculation Method 
Output errors pro at 

Offset TVD Reference 

We'l Bro.-.P'13 FeT Co"! 4Lt 
WELL f7> 3077 COusft (TBD' 
WELLO 3077 C0j='t (TBD) 

tf 1 rri.nCL'va'u'e 
2 00scma 
Compass 6030 GCR Dti 
Reference Dali.ni 

Offset Design Sec 20 T24i> R ?8 f - Bio-.r rg Fed Con 5H - Wei bo e »1 - P.anSI 012414 O Is ' l Site T i rw 0 00 usR 

Survey Program * 0 1 

Reference l ^ ^^^ t / ie i Semt f.'a|o A m D sta ice^K|Eli: 
O ' l . l l l i ' ' Er ie ' 0 00 ust 

fMeasjf.'d 
Dap Ii 
( L l ' l , 

Vr i" cal 
Depth 
(1 "J 

&!,'.? a M 
l y / h 
( n ' l 

Ver' ' a ' 
De, h 
(usfl) 

t.*(e'e iC* 

(mi l ) 

C 'set 

("") 

Ar-.- 'h 
(ro n North 

SfllSIIIl 

O l f «et \ e l ta ioCon* e 

«•. -S <F/W 

( jst l ) ( l l ' l ) 

t>1#-« l 
Cer'res 

( i i i ' i ) 

Be ' r^cn 
LI ,,ses 

( H.) 

Minimum 
'Separation 

(u. - l | 

S 5 e p i r a t S ^ ^ f c ^ » V l a S S i i 

11.400.00 7.084.97 11 .477.72 8.022.11 63.17 68.82 •60.33 13.614.58: 05267 u n e i 881.24 136.18 8:195 

11.450.00 7.984.97 11.527.72 6.021:63 65.05 :'70.68 .60.36 3.654:58,: 853.00 1.11804 .679.89 11814 8.093 

11.500 00 7.984.97. 11.577.71 81021.84 69.94 •71.55 • ,80.36 '3714.58 851.32 1;1I8.46 ,878:55 139.91 7.694 

11 550 00 7.984.93 11.627711 8 021 70 70.82: 72.42 •,80.38 3.764.58. 653.61 1.11888 87720 141.68 7.697 

.-. 11.600.00 '7.984.63 11.677.71 8.021.67 71.71 7323 :80.36 3814 53 853.66 1 118 30 875 86 143 44 7.803 

11.650.00 ' 7.984.68 11727.71: 6.021.43 72.60 ,74.15 60.36 3 864 57 854 28 1.11872 974 51 145 21 7.711 

11.700.00 7.684.68 11.777.71 8.021.30 73.49 75.02 60.38 3.814.57 854.61,' 1.120:14 873:16 • 146.89: 7 621 

•11.750.00 '7.834.63 111627.70 0.021.16 74,37 ; 7 5.66 60.30. 3.864 57 85483 1:120.57 871.61 148.76 7 533 

' 11.600.00 7.884.V3 11.877.70 6.021.02 75 25 76 78 .80.36 4.01458 95525, 1.120.89 970.45 150.51 7.447 

11 650 CO 7.664.83 11.627.70 6.020 89 7615 77 63 80 33 ' •,4.064.16 855 57' 1.121:41 i.869,10 152.31 7,363 

11 600 00 ,7;884.83 11.877.70 6.020.75 77.04 78 51 .'86.38 .fm'io 955.88 1.121.83 867.74 • 154.09- 7281 

• 11.950.00' •7.834.63 12.027.70 6.020.61 77.63 78.33 :eo:36 4:164 55 65622 1:122 25 "868:39 15566 72C0 * 

'12.000.00 '7.854.63 -12.077.69 8.020:48, 7663 '60.26 80.36 4214.53 856.54 1.12267, .965.0! 157.64 7:122 

• '12.050.00 7.884.68 12.127.69' 8.020.34 78.72 e i : i 3 60.36 4264.55 856.88', 1.123.06 •86187 159.42 •7.0*5 

. 12 100 00 ;7.6S4 69 12.177.69 8.020 21 80,61 6201 60.38 4 314 54 9S7.18- 1.12352 862.31 16120 6.970, 

. 12.150.00. 7.884.99 12 227.69, •8.020.07 81.50 82 68 .60.30 4.364.54 857.50 1:123.64 ^60.95 162.99 6.866 

12.200.00 7.884.99 '12.277.69 8.016.83 67 40 ;as.7a :60.36 4.414.54 857.82 1:124.38 '659.59 164:77 6624 

•12.250.00 i.7;«M.M 12.327.68 8.019.80 8328 :«4.64 180.36 4.464.53 858.15: 1,124.78 853 23 -166 55 . 6 753 

. '12.300.00 7.984.69 '12.377.68 8.01966 64,18 8552 .80.36 4 514 53 058.47 1.12520 856.86 166.34 6.684 

12.350 00 7.584.89 12.427.68. 6.019.53 65,03; 86.40 160.36 4.564.53 85876 1.135 61 955.50 .170.13 6.616; 

12.400.00 •7.984.99 12.477.68- 601939 65 87 87.23 80.36 4 614 52 659.11 1.126.05 854:14 171:91 6 550. 

12 450.00 7.684.69 12.527.68 8.019.25: 86.87 88:i6 .60 38 4.664.52' 858.43 1:12647 652.77 173.70 6.485 

12.500.00 7.684.89 12.577.67 8.019.12 87.77' 8904 80.36 4.714 62 1658.76 1.128.69 851140 ,17549 C42I 

42.550.00 7.984.69 12.627.67 8.018.63 88:66/' 89.83 6038 4.764 52 S60.0S- 1.127.31 650.63 '177.28 0.359 

12600 00 7.884.69. 12.677.67 8.018.65 69.56, 80 81 80 36 4 614.51 86040 1;127.73 848.67 179.07 6293 

12.650.00 7.83500 12.727.67 8.01871 60 48 61.69 80 38 4.864.51 ; 86072 1:128.18 047.30 -18086 0218 

12,760.00 ijvoss'oe .12777.67 6.01857: 81:35 92.58 80.36 4.814.51 681.04 •1.128.53 815.81 182.65 6.176 

12.750.00 7.885.00 12.827.66 8.018.44 62 25 9348' 60.36 4.684 SO •: 661:37 1.128.00 6*4.58 .184.44 6,121 

12.600 CO •7.88500 12.677.60 8,018.30. 83.15. 94 35 •80.33 5.014.50 '861.68' 1.128.42 941.16 18824 6.034 

-12.650 00 7.985.00 •12.827.66; B,pi8.;l7 84.05: 6523 160.36 6.064.50 .662.01 1.120.8*: 641.82 188.03 6.009', 

12.830.32 •fS'si'M 12.663.68, 8.018 07 81.70 85.68 90.36 5.100.82 86224 1,130.15 64082 .189,33 5.969'SF' 

J/30/2014 IO:2?:d3AM 
CC - M'n centre to center distance or covergent point. SF - rnin separation factor, ES - min ellipse separation 
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N A T U R A L G A S Anticollision Report i PHOENIX 
:TKHNOtOCT IILY1C1I 

;C on parry 
•Project 
iRoforqnco Site 
Sito Error 
Reference Well 
WcllEiror. 
jfiofrronco Woliboro 
IRoferortcc Design 

Legend Natural Gas iV, LP 
Eddy County, NM (Nad27) 
Sec 20 T24SR28E 
0 03 usfl 
Browning Fed Com 4H 
0 00 uslt 
We'bee ft 1 
Plan#1 012414 

Local Co ordinate Referenco 
TVD Reference 
MD Rclcrcnco 
North Reference 
Survey Calculation Method 
Output errors aro at 
Database 
Offset TVD Rofere ice 

Well Browning Fed Com 4H 
WELL rtf 3077 OOus't(lBD) 
WELL Cf ."077 OOusft (TBD) 

'.'iiuniun Curvature 
2 00 s gn a 
Com VSS 5030 GCR DB 
Rffeiunce Datum 

Offset Design 
Survoy Program: 1 

Itelereice 

£.ec 20 T24S R 2oE - Bro.'-n ng Ted Com 611 - We bore U\-Plapffl 012414 

Offset Se I I | o r A i . 

r . ' f j w r i J" Vert cal t 'eai reJ V j - l i r a l Relerence 0 " i c l A a u 11 " 1 Olfsr-tVi'el hcreCc-'ro B-rvcen Detrtecn } ' i t 'r,L 1 S e r J - ' i ^ n 

rv,-iri P e p ' l i , Deplh D a , " 1 I l Tl ' o i l h • K -S etLVJ C e r ' r . s Eiripses Separation F a t l w l 

,*{u)ti)4 * ( , H l l ) (->!) (L-I) S t ^ M ( U l l l ) (L ( I ) ( U l l l ) ( b V l ) ( L l ' l ) 

0.00' 0.00 1.00 0.00 0.00 0.00. -90.38 -070 -30.10 30,10 

5o.oo: 50.00 51.00 50.00 0.03 0.04 -90.38 •0.20 •30.10 30.10 .'30.03 0.07 421:462 
100.00 '100.00 101.00 t l 00.00 ' oca 0.09 -80.38: -020 -30.10 30.10 79.93 0.17' •176710 
150.00, 150,00 151:00 150.00 020 020 •80.38, -0 20 •lO.iO 30.10 29.71 0:40:- .76.091 

200.00 700.00 201.00 200.00 0.31 031 -50.38: -0 20; •30:10 30.10 70.43 0 62 48 522 

250.00: 250.00. 751.00 250.00 0.42 0.42 :80.38 -020 •3010 30.10 2973 085 35617 

300.00 300:00 ;3pi.oo; 300.00 053 e54 -80.38 •020 •30.10. 30.10 29.03 ,1.07 28 134 

350.00. 350.00 .351,00 .350.00 0.65 065 -80.38 rPiO: -30.10 :30:i0 28.81 129 73 250 

400CO 'WM 401 CO. 400,00 076 076 •80.38 •-020' •3010 ,30,10 28,53 1.52 . 19.811 

450 00 450 OD '451.66'. 450.00 0 87 0.87 •80.38 1020 -30.10 3610 28 30 174 17758 

500.00; 5O0:O0, 501.03 50000 6.98 0.89 •90.33 .•6'2'd' .36.10 '36:10 2813 '1.87 15.288 

, 550.00 , 550.00 551.00 ;550.00 1.10 1.10 •80 38 •020 •3010 3o:io 27.91 7.18 13.721 

coo.cp 800.00 601 00 600.00 121 \2\ -80.38 •020: -3010 30.10 27.63 2.42 12.4(3 

650 CO, 650.00 651.C0 650 00 .1.32 ;1.32 -90,38 •020 ' -30.10. 70,10 27.46 2 64 11.368 

700.00 70000 701.03 700.00 1.43 1.44 -60 38 •0 20 •3010 3010 2773 7.87 10:495 
750.00, 750.00 751.00 750 00 I ' M 1.55 -90.38 •070 •30.10 3010 27.01 3.09 9.733 

;eeo.oo; 800.00 801.00' 600.00 1J63 1 66 . -80.38 -070 •3010 30.10 :S678 3:32 9.073 

850.00 850.00' 851.00 1)50.00' 1.77 1.77 -80.38 >070' •30 t0 30.10 28 56 1.54 8.497 

882.80 682188. 683.88 632 89 1.84 1 85 '•90.38 -0 20 - -30.10! ,3o:io: 2641 369 8:156,CC 

800 00 800.00. 600 68 899.98 1.83 1.88 •89 38 r 0 20. •30.10 30.10 3.77 7.881: (LS 

;850.00 • ssoeo1 850:73 8(9.73 1.89 1.89 ••86.38 .020 -3072. 3033 26 34 398 7.611 

1.000.00 1.000'co. iTooo.ia- 099.46 211 2:09 . -90.37 •6.20 -3098'' 3099; 2878 4.20 7.375 

.1.050.00 '1.050.00. 1.050.18 1.0(8.16 2 2 2 ' 2.19 • ,.-8073" -020 -32 07 32 03 27.68 4.41 7787 

1.100.00 •1.100.00: 1.100.O0. '1.098.88 2 1 1 2 30 : -50 34 4 2 0 ' -33.59 33.81 78.93 4.61 7262 

1:150.00 1.150 00 ,1:149.63. 1:148 43 244 240 •80 32 •-pip.. -35,53 35:57: 30.72 4.64 7.342 

.1200.00 1700.06 .1.189.15 1:183.02 2 55 250 •80 30 -026 •37.61 37,66 32.60 ;5.06 7,502 

1250 00 1250 00 124873 1247:62 2 67 2 6 1 -90 28 •020 i4071 4078 3551 ,578 7724 

,1,300.00 1.300.C0 129878: 1288:64- 2.78 272 -0026 -020 •4361 44 04 38.54 5.50 8C07 
1.350.00 .1.350.00/ 1.347.73; 1.3(6 27 ' 2,89 2 . 8 i ; •9074 •070 -47.53 47.73 42.61' 572 8317 

1.400.00 1.4C0.O0 1:397 13 1.395.51 301 2,84' •80 22 - 0 2 0 . •5165 si:es; 45.80: 585 8715 
1.450.00 1.450.00: 1:446.46 .1.444.63 312 3.06 •50 20 •020 •56.14 56.43. 5022 618 8.126; 

1.500.00 :i .50O:00 ,1.495.70 1.49363 323 310 •90,19 -O20 •61 04 61.37 H-s»: 641 8.575 
1.550.00 i.ssoeo- 1.544.66 1.542.50 :;yi*. 3.30 ••'eOl'7, idip.. •60 35 6677 6013 065 10018 
1.600,00, i.6op:pp: 1.593.92 ,1:691 23- "3.46; 3.43 -60.16.: -626 •72:67 72 60 65.72: 6.88: 10543 
1.650.00 1.650.00 ' 1.642.83 1.639.60 157 3.5,6; •6015 ;o2o T 7 8 ! 1 9 78.88' 7173 7.11 ti.066:. 
1.700.00 1.700.00 1.691.74 1.68822 3.63 3 69 ':80.14 •020 85.53' 78:16 7:37 1i:606 

1:750.00 .1.750.00 1.740.47 ,1736.48 379 363 •90,13 •020 •61.63 82.63, 8501 ; 762 12,154 

tjub'M I.800.C0 ,1.789.09 -1.784:52 391 3.67 ••sdlti -020 -8884 100 15' 62 27 7.87 12719 
1.650.00 r.850.00 1.637.57 1 832 39 '4'.02': 4.12 •Mlii •020 ,-106.64 163.0 a SMV 813 13 287 

• 1.600.00 1.800.00 1.83592 1.880.00, 4.13 .427 :-8p,iP; . 4 2 0 -114.72 116.44- 103.04 843 13:637 

i.8so:oo 1:850.00 1.934:13 1.927.52: 424 4.42 •80.09 i -020 •12317 12521 116,54; 6.87 14:447' 

2.000.00 2,000.00 ,1.882.18 1.97477 4.35 '4 .58 ' •3009 -020 MM-pO 134 39 12545 8.94 15 .014 . 

2.050.00 2,056:66 2.030:10 2.021.79 4.47 475 •80 03 •020 •141.19 MSOS, 134.76 9 7 2 ' 15.619 

2:100.00 2,100.00 2.077:85 2.068:57 "4l58 4.92 •80.03 -020 -15974 15368 1 14448', 0.50. 16 205 

2.150.00 2.150.00 2.126.18 2:11581 4 69 510 •80.07} ••020 716074 164.33 15154 8.79 16 781 

2.200.00 :2260.6b" 2.175.07 2.183.67 4 60 629 •60 07 . 4 20 .?'.'o,ei; 17473 16164 10.09 17.318, 

2.250 00. 275000 2223.07 2211.51 4.62 5.47 •93 06 "-020 -18t:03 185:13):; 174.74 1019 17.619 

2,3C3.C3 2.300.00 2272.68 2259.35 5.03 5.66 •69 06 -0 20 •-lVi.25. 165 52 18(63 10.69 18268, 

2.3:0.00 2.350 CO 2.321.79 2.307.19 '5:14 :5.65 • .•80,06''' •0 20 •201.42 '205.82 : 184 82 10,89 18.729 

2.400 CO 7.400.CO 2.370.70 2.355.03 5 25 6.05; -80 05 •020 : .211:59 21631 205 01 11.30 19.142. 

.7.450.00. 2.450 00 2.419.60 2.402.66 537 6 2 4 i90,05. ,;020, i22175 f223.71 215.10 11.61 19.531 

2.330.00. 2.500 00 .2.468.51 2.450.70 5:48 6 44 •90.05 :^020 -211.82 237.10 :225.18. 11.02. 19.698 • 

Olfset Sile F ' M 

Ollsel V.ellErrcr 

^^^^,Jl^;Vi'amirig|; 

000 usft 

000 usft 

1/30/2014 10:29:03AM 
CC - Mm centre to center distance or covergent point. SF - min separation factor. ES - min eliipse separation: 
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^ ^ L E S E ^ B : NATURAL GAS AnticolhsionReport PHOENIX 
' I K H K O l O O f I t A V I C I f 

iCompnvy 
. [ reject 

Reference Site 
Sito Error 

i ^ 

Reference Well 
Well Error 
iReforonco Wellbore f 
Reference Design: 

Legend Natural Gas iV, LP 
Eddy Coui-y, NM (Nad27) 
Sec 70 T?4SR20E 
0 CO usfl 
Browning Fed Com 4H 
0 00 usft 
Wellbore «1 

' Plan//) 012414 

Local Co ordinate Reference 
TVD Reference 
MD Reference: 
North Reference 
Survey Calculation Method 
Output errors aro at 
DMabaso 
Offset TVDReferei 

Well Browning Ted Com 4H 
WCLLO33'/C0u.ft(TBn) 
WELI fP307/03u''t(TBD) 
Grid 
Mini l um Curva'ure 
2 00 s jr.ia 
Compass 5000 GCR OB 
Reference Da'jm 

Offset Design 
Survey Program:-

Pclerence 

i Sec 20 T24SiR 28E-isBrbwning f eJ Com tH Vvc'iooro «1 - Plai i l 012414 

Ol 's f l Ser i "a'r-r A m 

Me? u • d ^.Vertical Measurer] •- Veri at Rderen'e Oirsel Azimuth 0"se l ftili' „ rcC* lire r>'ss.e 1 P 1 »rn S . | 1 1 1 r 

l>r n Lie pi' i O V ' i r n i . m i e'.-C »£.".. Cer'ies F psr-s Seciral - Fa lor 

( >') (us'l) ( >'D (usll) (L, l l) (1 >ll) ( 1 ( i l l ) ( is l l ) (•si l l us'li 

ItilPit 
- 2.550.00 2.550.00 2517 42 2463 54 5.58 "•5,64 •60.05 •020 -2*209 247.60 235 27 ,12 23 20242 

: 2.600.00 '2.600.00' /2.56S.32 2 548 33 5.713 684 •80.05. •0 20 -252 28 257.80 24536 12 54 20.568 

• i2.650:00" 2.650.00 2.61521 2.594:22 582 7.04 •80.04 •020: -282.43 .26829 .255.44 12.85 20.877 

.2.700.00 ,2,700,00 2634 14 2 642.08 563 7.24 •80.04 -020 -272.60 278 69 265.52 13.17 21.169 

2.760.00 2.750.00 ,2,713.05 '2.689.80 601 7.44 •800* -020 '•282.76 289.08 275.60 13.48 21,446 

lile'oo.bb- 2,ebb:o6' 2,761.85' ,2,737.74 615 7 64 46.64 -020 •292.81 '299.48 '285.68 13.80 21:708" 

2,850.00 2.850.00 •2.610.86 2.785.57 627- '7.65 ieoei -020 •303:10 .309.07 295.76 14.11 21858 

i.sooeo 2.500.C0. 2,659.77 2.833.41 0.38 8.05 •90.04 •020 •31327 32027 305.8* 14.41 22.19S 

2.950.00 : 2:850.00, '2.808,68. .2.881.25: 6:49? 826 •80.0* •020, -321.44: 330.66 313.92 14:75 22.423 

.s.oopep 3.C00 00 •2.657.53 ,2.828,09, 060 8,43 -80,03 -020', •333.61 341:06 '325.69 15.07 22,638-

3.C50 00. 3.0O0.54 .2.870.87 6.71 867 •90.01 •020 -343.78 35124 317.60 1 3 * 5 26.122 

3.163.09 3.099.99; 3.055:58 3024.64 681 6.63 -50.01 -020 •351.83' 161.00 347.32 :'13.68 26 3S1 

3,150.00 '3,149.93 ,3.'l64:70 : 3.072.83 081 9.09 -_-s6:6j -020: •36*:19 370.32 356:42 13.60 23.633' 

3200.00 3.193 66 3.153.60 3,121:12 7.01" 6.30 •80.01 •020 ' -374.42, 37822 365.09 14.13 26.837 

3250.00' 3.249.92 3.203 18 '3.169.31 7.11 8.51 -90.01 .4 20. 484 07 387:70 14.36 27.005 

3.300 00 ,3269:88. 3252.48 3217.54 721 8.72 -50,03 -020 •39*:92 396.03. 381.45 ; i * :58. 27.159 

.3.350.06 3.349.83 3.301.78 '3285.76 7.31 683 •50.03 -0.20 -405:17- 40*37 .389.56 14 61 27.307 

3.40O.C0 3.399.79, 3.351.07: •3.313.63 '7:42, 10.14 •90.01 -020 -4*1*5.42". 41271 ,397*8 15 03 2 M M " 

3.450.00 3.449.75 -3.400.37. 1.36220 7.52 10:35 •60.0! -020 :*25;67 "421 :bs 40579 1528 27.589 

3.500.00 .3:469,70, 34 49.67 3.41041 7.62, 10.57 •80.01 •020 •4)35.82'.' 429 18 413.90 .15:49 27.722 

3.550.00 V:549.66,. 3.493.87 ,3,45365 7.73 10,78 •90,01 •0 20 "-446:17 •*?.7-7*' 422 01 15.72 27.850 

3.eq6x>6.' 3 599.61 3.548.27- .3,506.87- 7.83 . 10.89 ••80.0! •0 20 •458.42 4*8 08. '430:12 1595 27.974 

3.850.00 3.649.57. 3.597.57 ,3.655.09 7.63 1121 •90.01 •020 -466:67' 454.40 438 23 •16.17 28'p9l'. 
3.700.00 • 3.699.63 i3.846.87 3.603.32, 8 04 11.42 •9003 •020 •478.62 462.74 446 34 16.40 28 209 

3.750.00 3.749:48 3.656 17 3,651:54 6.14 11.63 ,•80.02 -020 -487:17 -471.08. 454.45 1661 28.320, 

3,800.00 3.789.44 3.745.47 .3.669:76 825 11.85 '-60.02 -020; :<87.42 470 42 462 55 1668 28,428,: 

3.850.00 ,3.794:77 •3.747.63 636 1206 •60.02 •020 -507,67 467.76. .470,66, 17.09 2e,532 ; 

3.903.C9 3.859 35 3.844.07 3,79621. 8.46; 12 28 ,40.02 '•020' •517.82 ;*j».io; 478 7 7 17.33 ' 78 633 

3.950.0O 3.949.3t ' £891:37 : 3844.43 8.57. 12.43 -90.02 -62b •528:17''' 5b*.<s: 
466.88 17.56 28731 

4,60O:0O 3.85923' 3.842.67 -3.882.65* 8.67 1271 •90.02 -0 20 '-538:42' 512 77 .494.88, 17.79 28:825: 

4.0.50.00 4.019 22 3.6.51.67 3.64387 •576: 12 82 '•80.02 ' 4 2 0 4 4 8 6 7 ' 521,11 503,09: 18 02 23 817 

4;100.00 ,4.069:18: 4.041:27 ,3.689.1.0, 6,89, 13 14 -50 02 •0 20 -55882 528,45' 31120 18 25 29,006; 

• 4.150 00 4: i49 13 4.090.57 4.03732 6.00 ;ij>.35 •80 02 4 2 0 ' •569.17 537.78 518.30 18.49 29.092 

4.2CO 00 4.169 09 4.139 87 • 44s5:64'' 8.10 1357 •60.02 4 2 0 -576.42:, 546 1 3 S 2 M I 18.72 29:175 

42.5000 4.249.01 , '.4;!e9.'l7* 4.133 78 921 M.H •50.02 4 2 0 -588.67 554 46 535 51 :18.95 29256: 

4,300.00 4.269.00' 4 238,47 :4.iai.89 8 32 14,00 :,-60.02 4 2 3 .369.82 . • 562.80 '543.62 19.19 29 335 

4.350 CO 4.348.63 ' 4.287.77 4230 21 843 14 22 •80.02 4,20 410.17 671.14 S5 '?2 1942 29411 

4.398 61 4.337.07 4278.43 '•O'.M.: 1441 ' -^i •020 ;-62o':42, '579,4V .559.81 :18,65 26:485;' 

4:450:6b" 4,448"87 ' 4,366.37 4.323.65' 6.85 1465 •80 02 -020 430.67 537.62 667.63 19.89 25.557 

4.5C0 CO 4:468.82 4.435 67 4:374.88 876 "14:66" ,,•60.02 4 2 0 446.82 556.18 57603 2012 25.627 

.4.550.00 4,548:78 4.484.67 4.423:10 6 87 15.03 -.-80.02 4 2 0 451.17 604 50 .564:14' 20 36 25.654 

.'4.600.00 4.593.74 4 63427 4.47132 9 6 8 . 15 30 -50,02 4 2 0 -631.42 01781 692 24 20.59 29761 

• 4.650.00 4.C48.69 4:583.57- 4.519.54 10 c? 15 51 •60.02 •020 471.67 621.17 600.34 20.8! 29.825 

:4,70b:o6 463287 4.567.77 1020 15 73 •50.02, 4 20 4 8 1 9 2 62951 603.45 21.06 29.837 

4.750 CO 4.743.61 4.632.17 4.615:89 10.11 1585 -90.02 4 2 0 492/17 637iv 61855 21.30 29.648' 

4.800.00 4.763:66 4.731.47 ,4.664.21 10:42v 16;i7: • •80.02 4 2 0 r702.42 • 646:18; 62465 21.53 30,007 

,4.850.00 *.MM 4.780,77. '4.712 43. 10 53 1633 ;;-90,02. 4 2 0 712 67 654.53; 632 76 21.77, 30.005' 

4.900.00 4.630.07 4,76066- ipe* 16 60 •90.02 4.20 -722.82 662.88' 640.66 22.01 30121. 

4.956.60 4.843.43 4.879.37 :4;808je8' 10 73: 1682 -spim, - 4 2 0 •733.17 67120 648.88 2224 30:176; 

. 5.000.00 4.683.39 4.928:67 :4.'857.lb' 10 £8 17.03 -80:62 4 2 0 -743.42 679.54. 657.06 22.48 30 229 

,;Sfl"5O.O0' 5,048.34 4.977.67 4.60532 1097 1725' -60.02 4 2 0 -753.67 687.88'. 665:16 22.72 30281 

.5.100 00. 5.093:30 5,02727 465355 11.03. 17.47 •80:02. . 4 2 0 -76382 69622. 67326: 22.85: ',30.332-

Ollset Sile Error; i i 

CI'stlvYellEnsr 

Warr i - g 

0001,11! 

COJ i s" 

I1/30/2014-10:29:03AM' 
CC - Min centre to center distance or covergent point. SF - min separation factor, ES - min ellipse separation 
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' J ^ L E G E N D NATURAL GAS Anticollision Report PHOENIX 
, 1 ICHN010GT I U V I C I 1 

(Company 
iFro]Pct 

iRoTorenco Site. 
Site Error 
Roforonce Well 
.Well Ei ( 
'Reference Wellbore; 
Reference Design 

Legend Natural Gas iV, LP 
Fddy Cou"ity. (Nad27i 
Sec 20 T24S R 28E 
0 00 usft 

Browning Fed Com 4H 
' 0 00 usft 

Wellbore #1 
, PlanSI 012414 

Local Co ordmato Reference 
TVD Reference 
MD Roference 
Nortli Ro'crcnco 
Survey Calculation Motliod. 
Output errors are at 
Database 
Offset TVD Refero ice 

Well Browning Fed Com'4H:; 
WELL @ 3077 OOusft (TBD) 
WELL @ 3077 OOusft (TBD) 
Grd 
Minimum Curvature , 
2 00 s g~ia 
Compass 5000 GCR DB 
Reference Datum 

;OtTset Design Sec 20 T24S R 28E - Browning Fed Com 6H - Wellbore #1 - PlanfM 012414 Ol set Site Error O P i ' 

S- rW; Proorari C " . V > Offset Well Error* 0 OO usft 

Ri (• ie-:* 1 C I T . " i , o A m Distance 

r/eaured ;Ve al IVa iL ed Ve • al nVere- e O'lset MAalmuthlp̂ i OllietV.cl oeioCcnl o O i l . Ten Tel . ..en Minimum Separd - . i ;^^i^^:\-Ta'mfnbt#'^^^l%§! 
D - 1 Da th r*Li>i Da, In rio'ii r.'aii'i t l . -S t l W Cei -res Ellipses Sep 1 ' 3n Fa'lor 

("»'!) ( i - I I ( .io 1 i. ' ' l (us'lj (Ulll) IliBBIfl ( j i t ) (1 l l | (mi l ) (Ul l l ; ( i s ' l j 

S.I 50 00 5.14825 5.078.57. 5.001:77 11.20 *17.69 •80.02 - 0 20 •774.17 704.56 681:37 23 13 30.381 

5200.00 5:19321 5.125.87 5.049.89 11:31 17.91 .90.02: -020 •784 4 2 71268 669.47 73:41 30.430 

5250.00 5.248:17 5.175.17 5.09321 11:42 18.12: •90.02 -020 •794.67 72123 697 57 23.66, 30477 

5.300.00 5.293.12 5724:47 5.14644 11:53 18.34 -80.02 . 4 2 0 401:62 728.57 705.67 :. 23.60: 30.523 

" 5.350.00 5.348.08 5273.77 5.194.66 11.64 18 58 •90.02:, • 4 2 0 •01517 737 91 713 77 24 14 •30.588 

•-5.ioo.bo 5.398.04 5,323.07 5742.68 11.76 16:78 •90.02. -0 23 -825.42 745 25 72187 24 38 30612 

.-.5.450.00 5:447.99 5.372.37 5231.10 1187 18:991 .90:02: 4 2 0 •835.67 '754 59 729.97 24.62. 30654 

.5.500.00' . 5.'457.'85 5:421.67 5.335.35 •11.93 1921 •60.02 • 4 2 0 . •845.92 : 762.83 738.07 24,65: 30.656 

6 553.00 5.547.60 5.470.97 6.367:55 1209 18.43 •60 02 -020 456:17 771.26 746.17 25.09- 30.737 

-5.600.00' 5.597.88 5:520.27 5.435.77 1221 18,65. •SO 02 -0,20 -866:42 : 779.60 -754 27 25,33 30.777 

!: 3.650.00' 6.647.82 5.569:57 5.493.69 12 32 .18.87 •9o'oi 4 20 ••676.67 787.84 762 37 25.57 20 816 -

. 5:700.00: ; 5.697.77. 5.618.87 5:532 22 12.43 2009 -9001 4 2 0 . 486.92 78628 770.47 75.81 30654 

. 5.750 CO , 5:747.73 6.668.17. :12.55 "20.30- -90 ol -0 20 -697.17, '604.62 778 57 .28.05 30.662 

6:600.00 .5.797.68 • 5:717.47 5,628.66 ;i2.66 20.52 40101 -020 •507.42 41288 786.87- 7 8 7 9 30.829 

.5.650.00 5.847.64 .5.766.77 5.67688 12 77 ,20,74 .9001 - 0 2 0 •817.67 .62123 79477 23 62 30.664 

6.000.00 5.897.60 5.618.07 5.725.11 .12 89 20.60 -80.01 4 2 0 •827.82 823.63 602.87 76.78 30.699 

. 5053.00 5947.55 5.CO5.30 5.77333 1300 21.18 •90.01 4 2 0 •838:17 837.87. 810.97 27.00 • " O i l 

•': ' 6.000.00 5 697 51 561466 5.821.55 1311 21.40 •5001 4 2 0 •948.42, 648.31 619.07 31087 

' : 6050.00 4.047.47 .5.663.98 5.669.77 1373 ;2ll6l -60.01 4 2 0 -858.67- 654.65 427:17 •'27A3: 31.069 

' 6.100.00 6.097.42 .6.013.28! 5.818.00 1334 21.63 40,01 4 2 0 !-869.82. '662.88 835 27 27.72 .31,132 

6 150 CO 0:147.38 '8.062.56 5.86622 1345 2205 ••90.01 4 2 0 •878.17. 871.33 84336 :27.88'; 31.163 

6200 CO 0.197.33 0111.66 6.014.44 .13 57 2227 •90.01 . 4 2 0 •889.42 678.66 .85146 7 8 2 0 31.164 

0250.00: 6 247 29 6.161.16 6092.66 1368 22.49 •80 01 4 20 -959.07, '868.00 859.58 28.44 31.224 

0.300.00 .6267.35! ;6710:46; 6.110.88 13 80 22 71 -80.01 4 7 0 - -1.009.92, 896.34 687.66 28 63 31254 

. 6.350.00. 6:347.20 '6359.76 6.155.11 1361 22,85 iSO.OI -020 -1.02017; 804 68 87576 .29.62 31283 

... 8.400.00 4.397:16 6.309.03 6.207.33 ;14.03 23.15 . -60 01 •0 20 -1.030 42 813.02 '883,86 -29.16 31.311 

6.460.00 6:447.11 0.353.36 0.255.6S 14.14 23116 •8001 4 2 0 -1.040.67 021.36 ; 691.88 •29:40 31.339 

6.500.00 0.497.07 6.407166 8.303.78 14 25 2353 :8001 4 2 0 . . -1.050.62 828.88 :800.05 78.64 31:366 

6.560.00 6.547.03 6.456.66 6.35200 14.37 23 eo '•80.01 -020 • 1.061.17 93803 .003:15 28.88 31793 

6.600.00 .6.566:93; -6,50676' 6.400.22 1448 74:02 -90:01 4 2 0 -1.071.42 846.37 81925 30.12 31.420 

6.650.00 6 646.94 6.55556 6:443:44 -14.60 7 4 7 4 •60,01 •020 .•-1.081.67 854.71 92435 ,30.38 31:445: 

6.700.00 6.666:69 ,6.604:83. 6 496 67 1471 :24.46 -90,01 -0.20 • l.09i:92 ,663,05 832.45 30:60 31.471 

6750.00 6.74585 6.651:16 6 544 89 1483 24 63 -eo.oj 4 20. -1.10217 871.39 840.54 30 84 ' 31.456 

e'.soooo 0.766 81 '6.703.46 6:593.11 14 84 24.60 -9001 •bib -1.112.42 078.72 ,843.64 31.C3 31.520 

6.650.00 6.646:78' 6.75270 0.641.27 1505 25.12 •90:01 4 2 0 •1.122.65- 8S8'.44 857.15 3179 '31.592 

6.000.00 6.666.77- 6.601:77' 6.68977 1515 25 33 -5001 4 2 0 , : •1.132.66 693.01 • -866.53 i3M4« 31702 

6.950.00 6.946:77 .6.850.70 6.737.13; 1524 25 55 •50 01 .0 20 -1.143 03 1.00331, 87661 31.68 31.818 

7.000.00 6.996.77- 6.859.60' 6.784.97 15 34 73.77. ,-50.01 4 2 0 ; •1.153 20 1.018.71 686.70 31.62 31.816 

7.050.00 7.046.77 6.548.51. 6.832.61' 15.45, 2599 •80.01 • - 070 ' -1.163.37 1.029.11 85665 32.15 32005 

7.100.00 7 OCO 77 6;657l42;' 6.880.64 : 15 58 26 20 -80.01; -070 -1 173 54 1.039.50 .1.007.11 32 39 32092 

7,150.00 7.146.77 7.C69 67 6.951.46' 15.66 26.48 . .90.01 •020 •1.167.68 1.049.45 1.01678 32167 32.121 • 
7200.00 7.196.77 7.147:57 7.028:19 15.77 2673 : .80.01 4 7 0 •1201.32 1.059 09 1.025:14 32195 32:113 

7250.00 •7248:77 7726:17 .7.105.91 15.88 26,85. ,-sS.oi. 4 2 0 -121278 •1.065.37 1.032 16 1121 32.076 

7.300.00 7296.77 7.305.35:' 7 164 56 15 63 27:14 •80.01 -020 - -1722.13 1.071.30 1.037.82 •33,43 32.002 

7.350.00 7.346.77 7.384.63 • 726387 16 06: 27.30 -80.01 4 7 0 :-1229.40. 1.075:84 1.042:11. 3373 31 895 

7.400.00 7.396.77 7.464.07 7.343:69 16 20 27.44 •80.01 4 7 0 ' : •1734:45 1.079.00: 1.04502 3163 31.755: 

7.450,00 7.448.77 7.545.17 7 423 84 16 30 27.56: •90 01 4 2 0 ; -123777 1.08076 1.046.54 34122 31T579' 

7.500.00 7.456.77 7,617.60 7.456.46 16.41 2765 '-90 00 4 05 •1337.62 1.081.17 1.048.71 34.48 31.378 

7.550.00 7.548.71 7.666.41 7.544.81 • 16 52 2771 •39.62 •3.62 •1737.88 1.08121 1.046.58 '34.65 31.203 

7.600.00 7.596:16 7.714.85 7.592.67 1683; 27.77 -89.85 12.16 •1238.06 ,1.031:30 1.048.45 34.84 31.032 

7.650.00 7.644.59 7.763.15- 7.639.65 16,73 27.84 ..-89.80 25 44 •123821 1,081.44, 1.048.40 33.04 30.864 

7.700.00 7.691.46 .7.611.32 7.683.71 16 84: 27.60 -89,77 43 23 -1238.42 1081:62: 1.046.39 35.24 30.635 

1/30/2014 10:29:03AM 

CC - Min ceni/e;to:centefid -mm separation factor.'ES- min ellipse separabon 
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I N A T U R A U G A S Anticollision Report i PHOENIX 
• 1 K K K O I O G T I 1 1 V I C I I 

Company 
Project 

'Reference Site 
Site En 
Reference Well 
iWoll'Error. 
Reference Wellbore 
sReference Design 

Legend Natural Gas iV, LP 
Eddy County. NM (Nad27) 
Sec 20 T24S R 28F 
0 CO us't 
Browning Fed Com 4H 
0 00 usft 
We bo-efll 
Fhr/M C17414 

Local Co ordinate Reference 
TVD Refcren 
MD Referenc" 
North Reference 
Survey Calculation Method 
Output errors arc at 

i p a t a b a s ^ K ^ ^ ^ ^ ^ ^ ^ ^ : 
Offset TVD Reforc ice 

We'1 B rc n ng Fed Com "IH 
WfcLLfi 3077 CO rrt(TPD) 
WELL@ 3077 00usft(TBD) 
Gnd * 
Minimum Curvature 
2 03 s gma 

Compass 5000 GCR DB 
I'e'crcT-e Djtum 

Offset Design 
Survey Program: 

Hafarcrcp 

Sec 20 T24S R 28E - Browning Fed Com 6H - Wellbore #1 - PlanfM 012414 

Ollsel Ei"niP-iurAi.iT. 

ft'ealured. Vailtcal l ( - j a red \ e i »1 n»(ere-ue O ' l i - I ^Azimuth 'f'OirsetWetrboreCif Ire :,,B<I^Tcn Betv-Jcr Minimum 'Separation-, 

" Depth U r h CVIH'I' r » r i s fpiiiiiii «fro n t . ^ i th • v s •F;W Central CH pses Sepi a'lwn r ie t r 

1 '"HI ( sin (Hill) (Ulll) (USH) (Ulll) (1.1(1) M i l . 

7.750.00 7.738 28 7.858.38 7.72631 16.85 27.87 •8977. 65.48 -1238 63 •1.081.88 1 048.41 35.45 30.520 

7.600.00 7.778.50 7.807.35 7.766 43 17.08 23.01' •89.79 ,91.60 -1236.63 1:082:13 1.046.45 35 69 30 311 

7.850.00 7.817.71 7.855 23 ,7.803.59 17.18 28.11 -89.63 I2 IE3 •1239.33 •1.082:41 1.048.50: 3584 30.121' 

7.800.00 7,653.48 8.003.11 7.837.54 17.31 28:18 -89.60. 155.66 -1739.73 1082 77 1 046 54 3674: • 29.682 

•: 7.050.00 7.685:40 8.0*50.84 7:867.03 17.47 2823 •88.88 .182.56 • 1740.16 1.031.15 1.048.56'' 38:58: 29.608: 

8.000.00 7,013.12 6.09376 7.894:47 17.66 28 38- -80.03 232.30 .1.240 62 1.083.64 1 046 55 36.68 79793: 

~e.050.oo 7,818.35 6:143:59 7.816.81 17.60 : 28:50 -90.18 274 52 -1 241 11 1 08160 1 046 50 37 46 28 935 

.e.ioo.co 7.854.82 6,194:45 7.835,03 18,18 : 28.63. •80.30: 318.8.0 -1741.82 -.1.084:39 •: :1.046.39. 38.00 .2853* 

• 8.150.00 A868.34 8342.38 7,848.64 18,48- . 23.78 '-80.41', ,38472 -1242.16 1:084 84. 1.04672 38 61. 28.091 

. 'eioobb 7.876 75 8250 37 7,857.5? • 1884 .28 87 •80:53; 411:85 -124270 1.085.29 1 049 00 39.29 > 27.620 

' '8350.06' r.m.4i e.3M';46 7.051.77 18 21 29:17 '•90.63''. 458.74 •124126 1.08575- 1.04571- 40.03: 177.121 

:-'8,300.00 7.950.11 8367.64 7.862 37 18:64 29.43 •8066 50971 • 1241.84 :1 •080.22'- 1.045.38- 40.83 26.602 

8 350.00 7.980.24 8.437.91 7.862.78 20.10 2966 .-9063 559.21 -124442 1.08369 1.044.96' 4172 26.045 

8.400.00 7.980.16 8487.84 7.66318 '2057 •!j?,-?f: >80.68;; 80970 -I345.OO ,1.087.16 1.044.54 42 62 ,25.503 

e:<50.oo 7.9S0.48 8537.64 7.663.63 21.08 3026 -90:68: 659.19 -1.245.58 1.087.63 1.04401 41.63 2*631 

•. '8:500.00 7.880.60 6,587.63 7.884.01 2161 3 0 60 •80.66 709.18 •1348.16 1.088.10 1.043 46 44.64. 7*375 

: 6.650.00 7.8S0.73 8617.61 7.684 42 2218 30 97 ''•soes: 759.17: -1348:74 1.083 53 1.04283 45.74; 73.798 

' ;»j6oo;oo. 7,880.85 8.667.81 7.854.6! 2275 .31 36 .•80.68 809.16' -1247.32 1.C39 05 1.042.19 ;: 48:88 23 2*2 

8.650 00 7.950.97 6737.92 7.86574 .23.36 "31:77 -80.66; 859.16 -1347.90 1.089.52 1 041 48 •48.05. ;22.677 

SeliroOoo' 7.981.08 6787.92 7.665.65 73,87 32.21 40,66'; 909.15: -1348.49 1.060.00 1:040.75 4924 22.13* 

8.750 00 7.931 J I 0.837.82 7.860.06 •24.62 32 66 •80.66 658.14 -1349.07 1.090.47 •1.039.66 '•50.51 21:690 

' 8.800 CO 7.98i:34' ' 8 687.81 7.868:47 25 27 3314 •8066 1.009.13' • 1349.65 i.050.64 ,1.038.13 51.79 71.038 

: 8.850 00 7.981.45 8617.81 7366':88 25.85 3364 ioooo:: 1.059:12 •135073 1.081:41 T.038.31' 6111 70.551 

'elooo.oo' "7.«8l:M 8.967.91 7.667.29 ;'26.63' i 34 ; i6 - •60.66' 1.109 .12 . -1350.61 1.091.89 1.017.44 54 44 20.055 

8.05!! CO 7.931.70 '8.037.60. 7.887.70 2734 34:6? •80 60 1.159.11 • 1351.39: 1.092.16 1 033 51 55.61 '18567 

8.0CO.00 7.681:82 6,087.80 7.963:11 2S;04 3525 •60.66 1209.10 -1351.97 1.092.63 1.035.62 5772 • 18.IC0 

,8.050.00 .7.881:85 -: 8.137.80 7.658 52 2877 3582 •99 68 '1.259.09 -135255: 1.093.31 1.014.66 ; 68.65 -16 642 

OJOOCO 7.982.07 ::0.*i87.66 7.668.9} 28:50 :. 3s:4o -96:66" 1.309.03 -1353.14. 1.09378 1 031.70 eo.os 18704 

8.150.00 7.982.19 8337.68 7.669 34 3025 '37.00 •90.68 1.359.07- •1353.72 1.69475 1.032.70 61.56: 17.778 

8,200.00: '7.982 31 8387.69 7.86375 31:00; 3761 •80 63 1.409.07: -1354,30 1.09472 1.031.69 63 03 17.367 

8350.00 7:632.44 ,9.337.69 7.970.16 31.77 • 3824 •80.68 1458 06 -1354.88 1.06520 1.030.65 64.5*. 16.669 

S.30O.OO 7.682 58 • e.isy.eS; 7.970.57 32 53 78.88. •90 66 ,1.509.05 -1355.46' 1.095.68 1.026.62 66.05 ,16587 

0.350.CO '7.632.68' 8.437.63 7.870.83 33:32 39 53 -soes' 1.55901 •13560* 1.093.15 ,1.629,53 67.59 '16 217 

8.400.00 '7.882.80 :8.487.e8'' 7.871:38 34ll0 40.19 -5066 1.603.03 -1756.62 1.086.62 1.027.49 69:14 .15.662 

9.450.00: ;7.882.82. ,8617 87 7.971.80 34 69 :;;40'66 .60.66, 1 659 03 -135770 1.097.10 1,023.39 70.70 15.517 

.9.500 00. 7.883.05 !;6.587:67' 7.87221 3568. 41 54 .50.66 ••1.709.02 •13.5778: 1,097.57. .1,025.30 7277 15187 

9'.550.00 '7.883.17 8 617.87 7.972.62 36,49, 4 2 2 ! -80.68 1753 01 -1358.37 1.098.05 1.024.13 73.66 14.866' 

8.600.00 .7.883.29 7.873.03 3778.; 4283 .80.68 •1.809.00: -1253.95 1.099:52 1.023.07 75:45 1*659 

8.650.00 7.883 41 8.737.86 7.973.44 33 . t r 4164 -90.66 1 858 99 .-1359.53. 11099.68 1:021.63 77.07 14731 

8.700.00, 7.833.54 ,8.787.65 7.873.85 38,62 44 38 -60.66 :i:eo3:es" -1360.11 1.099:47 1.O2079 78 68 13674 

8:750.00 • 7.833.66, 8.617.85. .7.97478 38 74 45,08 -80.68 1.658.63 -.1360.69; 1.099.94 .1.01.8.64 80.31 13.697, 

o.eoo.oo 7.883781 '8.887.85 7.874.67, 40.57' ,45.81; •90,69 2.003.87 •1261 27 1.100:42 1.018.49 81 91 13.430 

8,856:66 7.883.80 6 937.85 '7.875.03. 41.40 4S55 ';66.66 7.058.63 •: •1261.85 1.100.69 1.017.3V 83.59 13:171 

»i»66.6o •7,«M:02"- 9637 85 .7.875.49' 42 21 '4729 ..60.66 2.103.65 •1262.43 1:101.37 1.01614 85.23 12.922 

eisso.op 7 684 15 '10.037.84 ,7.975.80 41,08' 4804 ,,.90.66 2:163:64 •1263.01 1.101:84 1.014:85 66:89 12.681' 

,10.000.00 " 7.884.27 • 10.037.04 7.676 3 1 ' 43,60 .48,80 -80.66 7303.64 -1383CO 1.102.32 1.013.76 88.55 12448 

10.050.00 7.984.39' :10.137.64' '7.676.72 44,74 49 56 '.80.66 7253.83 1 234 18 1.102.79 1.012.57 60 22 12223 

"lO.IOOOQ 7.984:51 10 187.81 7.677.13 45 58 5033 -90.68 •2.303.62- -1264.76 1.103 27 1.011.37 61.60 u.ooi-

I'oTisoloo 7.984.63 To.237.78'. 7.877.50 ii'ii: 51 10 ,-90.66 2.358.88 • • 1265.34 1.103.74 1.O10 16 63 58 11795 

10.200,00 7.884.76 1078775 7.877.43 47.28: 51.68 .-90.67, 2.403 81 .1305.62. 1.10472 1.009.65 .6527 11.591 

10.250.00 7.68488 ' 10 337.75 7.677.31 48 13 52,66 -80.67 7.458.62 -1766:50 •' 1.10470 1:007.73 £6.66 11.393 

10.300.00 7.884.85 10.38775 7.877.16 4369 53.44 ','.90.67 2.508.62 -I737.OS . 1.105.19 1.003.51- :63.68 11202 

C'f ial S 'a Cm.' 

i!<Ofrs«lWa![Error* 

W j ' i - J 

o r i t - . l 

OOOost 

•1/30/2014 10:29.03AM 

CC - Mm centre to'j»h\oriis\»nce or covergent point; SF - mm separation factor, ES - mm ellipse separation 
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N A T U R A L G A S 
Anticollision Report PHOENIX 

' 1 I C M H 0 1 O 0 I I I L Y I C I I 

Compiny. 
Project 
Reference Sito: 
|Sito'E« 
(Reference Well 
WcllCiror 
Reference Wellbore 
•Reference Design: 

Legend Natural Gas iV, LP 
Eddy County. NM (Nad27) 
! l ec20T2 iSR2; t 
0 00 usft 
Browning Fed Com 4H 
0 00 us't 
V ; : ' ccwl i \ 
hc-n'fl 017414 

Local Co ordinate Reference 
TVD Refcrcn 
MD Reforcnce 
North Reference. 
Survey Calcuhlion Method 
Output orrors. .ire at 
Dataha 
Offset TVD Reference 

Wei I B rown ing Fed Com 4H & 
WELL O 3077 OOueft (TI.D) 
WELL @ 3077 OOusft (TBD) 

Minimum Curvature 
2 COS gnu 
Compiss 5000 GCR D3 
Re'ercnce DVum 

Offset Design 
Sur\ey Pro-jram 0-1W 

Refe a-:o 

Sec 20 T24S R 28E - Browning Fed Com 6H - Wellbore #1 - Pian#1 012414 

!i«:ffi!;!;Offs^l Sen i f -e ,c rAt . 

f>!easurod. Va • -al (.lei'lureJ V<II cal (..Reference Offset Ar - „ h Offset vYelrbore Centre'. [ letA\cn Det *.ei M nunum Separation 

Depth Deplh L-aF h D e r

, , i from North - IKS <F'W Ce Ires Cl j s e t Sej-l u<i-n Fa lor 
(ustt) (usfl) - (usfl) (us'D (J i l l ) ( " I ' l l (•-sfl) ( js f i ) (Ulll) 

10.350.00 7.814 65 10.43774 7.877.07 -48.84: 5423 -80.67;, 2.558.81 -1267.66 1.103.65- 1.00579 100.37 11.018 

10.400.00 7.864.95 10.487:74 7.878 85 ,50.70. 55.03 •80.67 2.608.61 •1268 24 1 106 13 1404:08: 102.07 10.617 

10.450.00 7.084.86 10.537.74 ,7,876.63 .51.56. 55.82! 40.67 ' . 2.658.60 -1268.83 1.106.61 1.002 62: 103.78. 10.652 

10.500.00 7.684.66 10.58774 7.87671 52.42.. 56.63' 40.07. 2.703.79 -1.269.41 1.107.O9 1:00i:59 10550. 10454 

10.550.00 7.984 96 10.637.73 7,876.69 53.28 57.43! •80.67: 2.75878 •1369.69 1.107.57 '.1.000.34 107.22 10310 

10.600.00 7.884.86 10.687.73 7.676:47 '54.15 68.24! •60,87,: 2.80378 -1.270.57 1.108.04 699.10 103 84. 10171 

toloso.oo 7.984:96' 10.737.73 7.876;'35 '5562 • 5S:6"5 .-•Sdo?, .'"2.85878 -1271.15 1,10352 997.85 11067 10016 

10.700.00 7.884:86 10.787.73 7,876,23 .55.88", ii.iV •80.67' :s;'eo377. -1271:73 : 1:109.00- 998.60 11240 8867 

IMMJOO 7.984,80 10.837.72 7.876 11 56 76 60.63. '-90.67 2.853 76 -1272:31 1.109.48 • 685.34 114 13 4.721 

'- io,ecoco 7,884.86 10.887.72 7,875:89 - 67.63 61.50 •60.67 3.00876 •13.72.69 .1.109.86 884.08 115.87 4.579 
110.o50.00 7,984:88. 10.63772 7.675:87 53.50 : : 62.33:' -60.67: 3.058.75 -i'373:48 1.11043 882.63 117.61 8442 

'• 10.900:00. 7.984:86 10637.72 797575 .59.37 63.15 :46.67 :3;f08.75: -1374.63 1.110 91 .891.56= 118 35 9.303 

• 10.950.00 7.854.06 11.037.71 7.875.63 •60.25 ^61.63;' 40 :67 ' I3J5874; -1374.64 1.111.39 ; 880.30 12109 9.178 

11.000.00 7.834.87 11.037.71 7.075:51 61.12 64,61, '-80,67 3'208.73' -137522 1.111.87 .889.03: 122.84. ,8.051 

j 11.050.00 7.834.87 11.137.71 7.875.33 62 00 '05-04: •86,67' 325873 -127560 1.11215 88776: 124 58 8.933 

•• 11:100.00 7.884.87 11:16771 7.875.27. ;62.88 '66,46 • •6367 333372 -1.27633 1.11202 . 886:46. 126.34' 8908 

tl.150.00. 7.984.97. 11.23771 7.875.15 63 76 e7.32 •60.67 3.35872 •1276.96 1.113.30 88521 129.09 8691 

11200.00 7.884.97 11.23770 7.67503 lii.M :68'.iS, •6087 •3:40371. -1.277.54 1.111.78 :883.81 129.85 8577 

'11.250.00. 7.934:97 11.337.70 7:874.91 ,65,52 63,00: •80,67 ;' 3.458:70 •1278.11 1.11476 882.65- 131.61 8.487 

11.300.00 7.884.97, 11:387.70 7.674:78 6840 69.84 40,67 3.50870, • 127871 1:11474 • 881.37 133.37 8.353 

:-1l:350.O0 ' 7.884.87 11.437.70 7.674.67 67.28 70.63 •80.67' 3.558.68 • 127928 1:115 21 .83008 135:13 4 2 5 3 • 

•: 1V.4u0.0O' '.,7.984.97 11.437.69 7,974.55 88.17 71.51 •9067 3,608.69 .1378.87. 1.115.69 678 80 138.89 8.150 

11:450.00 .7.98497. 11.537.69 7.974.43 6905 7238 •80.67 •.M».eV -1280.45 1.116:17 477.51 13866, 8050 

1t.6CO.00 •7.884.87 11.587.69 7.874:31 6984 ,73:21 •90.67' > 3703.67 -1381.03 1.116.65 67623 14042 7.6S2 

11:650.00 'I&9M.99- 11:637.69 7.674.19 7-0.5.2 7403 4 0 87 -.3758.67 -1.281.61 1:117.13 474.64 142.19 :7.857 

.11.600.00 .'7.834.93' 1L637.08 7.874 0 7 71.71 74.63 40,67 .4,'803.« -1282.16' 1:117.60 97364 143.98 :7,761 

11 650.00 7.884.83: 11.737.68 7.873.85 7260 7579 •90 67 , 3 858.66 -1282.77 1.118.08 872.35 145.73 7.672 

11.700.00 : 7.884:63 11:787.63 7.873.83 73.49 7664 -80.67' •3.603.65 •1281.38 1.11858 071.06 147.50 7.583 

11.750 CO 7.884.88' 11.837.88 7.87J.7|i 74:37; ,77.50 40.07 »3.858.64" -1231.84: 1:118.04 66976 14978 ' :'l4S6 

•ii.epoeo^ 7.884.63 11.887.67 7.87359 75 28 78 38 4 9 6 7 .'4.003.64 -138452 1:118.52 '.888.46 151.05 7.411 

;it vasbxio: '7.684:63 11.937.67, 7.973.47 .78.15 79 22 . -90:67 :4.0S3.63 •1385.10 1.120.00 967.16 152.83. 7728 

i'i.80ooo: 7.684.63 11.637.67 7.973:35 77.04 eOC3 -60.67 4.10363 -1785.68 1:120.47 865.87 154.61 7 247 

;ii.950.oo .7.684.e3 12.037.67 7.973 23: 77.63 60.64 •63 67 .4.153 62 -1286 26 1.120.85 664.58 158.39 7.168 

12.000.00 .7.684.88 12.037.66' 7.973 11 7883 ei.eo •sis? :4208:62i -1388 84 1.121.43 66326 158:17 7.050 

12.05000 7.684.68: 13.137.66 7.072.99: .7372 '82,67 •80,67 43 58.61 •1367.42 1.121.91 '•m« 159.95 7.014 

17.166.00' 7.934.69 12.1S7.68i 7.872.e8 60,61: ;81,54 -80 67 4.333 63 •1.268.01 1.122.39 ,860:66 161.73 noio: 

12150.00 7.634.69 12.23766 7.97276 81.50 •84:40 46:67 4.358 60 --1383,55 1:122.86' 838 35 '163:52 6.867 

12.200.00, ~i~iii£i> 12.237.65 7.872.64 62 43 85 27 •9007 4:403.59 •1.239 17- 1.123.34 058.04 165.30 '6766.' 

,12250.00 7.884.89; 12.337.65 7.872.52 8 3 i 9 : 8614 4 0 6 7 4.459 59: .•.-1389751 1.123.82 :059.74 167.09 6 72-3 

12.300.00 • 7.6S4.69.: '12.387.65 7.872.40 64:i8 :87.0I 40.67 4.503 53 -1390 33: 1.124:30 .855.43 163.97 6.653 

1275066 :7.8S4.I». 12.437.65: 7.872 28 65 03 67.88 -80.67 ;4;558.57' ;-i390.er 1:12478 854:12 170.66 6.551 

12.400 00 7.634.89 • 12.487.64 7.972.16 85 97 e?-7,5 •60.67 4'609.57- -1361:45 1:12576 85281. 172.45 6 625 

12:450:60 7.984.69 12.537.64 7.972 04 86.87 6662 •50 67 4.659 56 -1382 07 1:12573 451:60 '174 24 0.461 

12.5C0.O0 7.884.69 12.537.64 -7.871.82 8777 80.60 • -'80:67 4.703.56 -1.282.66 1.126 21 450.16 17603 6.363 

12550.00 7.854.69 12.637.64 7.871.80 83,68 81 37 ,::80.67, 4 753.55 •1363 24 1:126.63 648.87 177.82 6316 

12.600.00 7.984:69,' i.12.687.64;. :7.07l;63 89:58' 8725 •6067 4.808.54 •1381.82: 1.127.17 647.56 178.61 6276 

12.650.00 7.885.00' 12.737.63 7.871:56 63 46 81,12 •40,67 4.858.54 •1 291 40 1:127.63 84625 ,18 V40. 6216 

12366.66 7.885.00 • 12.787.63 7.871.44 91 35 84.00 •9067. 4.609 53 -1394.63' 1:128.13 944.93 183:16 6:158 

12:750.66 7.835.00' 12.637.63 7.871.32! 82.25 : 848? -96.67 4.953.53 -1285.68 -1.128.60 84362 184.63 6.101 

12.600.00 7,885.00, •12.887.6.3,: 7.871.20 83.15 85.75, •50.67 3.008.52 •1356:14 1:126.03 642.30 18879 6.045 

12.650.00 7.985.00 • .12.037 62: 7.871.08 •w 86.03 •83.67. 5 659 51 •1766 72 1,129.56 840.68 :::i88.58 5.060 

12666.32 7.6S5 0O ,12,870.01 7.071.00 6470 87.20 .40 87 5.090-90,. ;-1.297.10 l 1,129.92 640.11 .188.81 6 5 53 SF 

Ol'setS ' aL r i . r 

C ' l s iWf t I C I I C I 

Warning 

OCOusI 

OC3 . 

1/30/2014 10:29:03AM. 

CC - Win centre to center distance or covergent point, SF - min separation factor. ES • min ellipse separation 
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^J | l t iEOE/ l f /0 NATURAL GAS AnticqlhsionReport PHOENIX 
' 1 ICKN01O0Y I l l V t C I I 

'Company. 
Kfojec 
[Reference faito 
iSite;Eri 
tReference Well 
Well Err r 
Referenco Wellbore 

'Reference Design 

Legend Natural Gas IV. LP 
Eddy County. NM (Nad27) 
Sec 20 T24S R 2CE 
0 CO usfl 
Browning fed Com 4H 
0 03 us't 
We bore tt1 
Flnn',1 012114 

Local Co ordinate Reference 
TVD Rcforc ice 
MD Reference 
North Reference 
Survey Calculation Method 
Output errors arc at 
Database 
Offset TVD Reference 

Well-Browning Fed Com:4H -; 
WELL -a; 3077 COJSII (TBD) 
WELL @ 3077.00usft (TBD) 
Grid 
Mm.mum Curvature 
2 00 s inn 
Compass 5000'GCR DB 
Reference Dalu n 

Reference Depths are relabve to WELL @ 3077:00usft (TBD) 

Offset Depths are relative to Offset Datum 

Central Meridian is 104* 19' 60 00000 W 

Coordinates are relativei\a:'6i»ah^gjfe<l[C^AH' 

Coordinate System.is US'StatffR&he«1^^ 

Gnd Convergence at Surface is: 0; i2 ' 

L.ad*r Plot 

1200-

900-

ro a. 
to 
:'fl»-' 
C 
OJ 
O 

O 

600-

300-

2500 5000 7500 
Measured Depth 

10000 12500; 15000: 

LEGEND 

/ T i n g ^ G c ^ - B - Brw/nrg f "ed Com 6H, Wdbonsitl. Plan//1012414V0 

CC - Min cent/e to center distance or covergent point. SF - min separation factor. ES - min ellipse separation 
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if^LEGEt N A T U R A L G A S 
Anticollision Report -PHOENIX 

> I ICHHOIOOT l U V I C I I 

Company 
Project 
Reference Site 
Sito Error. 
Referenco Weil 
Well Error 
Reference Wellbore 
{Reference Dc si'j'i 

Legend Natural Gas fV, LP 
Eddy County, NM (Nad27) 
Sec 20 T24SR28E 
0 CO us't 
Browning Fed Com 4H 
0 00 us't 
W»'Loref/l 
Flanfll 012414 

Local Co ordinate Reference 
TVD Reference 
MD Rcleronce 
North Roforonce 
Survey Calculation Mothod 
Output errors arc at 
Database. 

. OffsetTVD R • 

Well Browning Fed Com 4H a 
W n L Q 3 0 7 7 00jsfl( lbD) 
WELL© 307/COusft(TBD) 
G'ld 

Minimum Curvature 
? 00 s.gma 
Compass 5000 GCR DB 
ReLycr-cc Da,l-rp 

Reference Depths are relative to WELL @ 3077:00usft (TBD) 

Offset sDeplhs are relative to Offset Datum 

Central Meridian1s;i04* 19' 60.00000W 

Coordinates are relative to: Brov/ning Fed Com 4H 

Coordinate System Is US State Plane 1927 (Exact sotulion), New Mexico East 30 

Gnd Convergence at Surface ls:;0:12* 

Separation Factor Plot 

3.00-

0.00-

Leu-11-
Level3" 

2500 .7500 

fvteasuted Depth 
ioooo 12500 

LEGEND 

rnixj Fed Com SH.WeBwe fVI. PbrVfl 012414 V0 - B - Bravrtrxj Pod CohiSH, Vvterbcfls#l, PlanSI 012414 V0 

1/30/2014 10:29:03AM 
CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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UN! (ft" IS 
I 

Leoemd Nature 
711/16" :10lv1 

BX-156; Ring.Gasket 

13-5/8" 5M 
BX-160 Ring Gasket ^ L - ^ A I L 

13-5/8'.'5M 
BX-160 Ring Gasket 

WL 

RP130255 

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

-o-
2-1/16" 5M 

R-24 Ring Gasket 

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

_ 13-3/8" CASING 

9-5/8" CASING 

5-1/2" CASING 

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

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

RP-002748 
Rev01 



Closed Loop Equipment 
Roll Off Bins & Tracks-

Note: All valves & lines on choke;manifoId arei3* unless 
otherwise noted;: Exact manifold configuration may vary 



Notes Regarding Blbwout'Rreventers 

Legend Natural Gas, III LP 
WiP^nM^Ms^M Com 4H 

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

2. Wear ring will be properly installed in head. 

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

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

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

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

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

8. AII BOP equipment Will meet Onshore Order #2 regulations and requirements 



iesfiinr :Piin' 
PperatiiigHarii :M.^ PMB 

Browning Federal Gom:4H 
SHL: 110 FNL & 1320 FEL 
BHL: 330 FNL & 1490 FEL 

SHL: Section 20, T-24S, R-28E 
BHL: Section 17, T-24S, R-28E 

Eddy County, New Mexico 

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

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

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

De wa te ri ng Pro cess: 
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 bbls 
tank using fresh water on the first batch. Once the dewatering process starts we will recycle our 
effluent from the centrifuge to build new batches of polymer. Once the acid and polymer are 
injected into the mud on the downstream side 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 



RIG 

RIG SHAKER TANK 

ROLL-OFF BOX 

. TOTE , 
HYDROCLOfiC 
""" "AGO" ' • 

LEGEND 
DIRTY WATER 
POLYMER . . . 
HYDROCLORIC ACID 
CLEAN WATER 
WASTE/SOLIDS 
EFFLUENT 

9EV 

ISSUE' FOR REVIEW; 

DESCRIPTION 

KC 1/17/14 

BY. DATE 

CONFIDENTIAL DOCUMENT NOT 
TO BE REPRODUCED WITHOUT 

WRITTEN APPROVALFROM ; 
CRS REPROCESSING? LLC 

R E P R O C E S S I N G S E R V I C E S 

i t t s r i B T a i ^ 

CHECK Br | DATE-" 'JAPPRVD BYl" " DATE-

ORAWN BY 

KC 
rOATE; 

1 / 1 7 / 1 4 
SCALE 
NTS 

TITLE 

DEWATERING 
DIAGRAM USING 
ROLL-OFF BOX 

CAPX: REV 

DRAWING NUMBER 



490' 

FracTank & Water Storage :6"lineto Flare Pit.• 
150ftfromweilbore 

CD 

as 
2 
55 
T3 ' 
: 3 . ; 

J3t 
c 
to '2 

ay; 
a> 
c 
CD 
0 

4" panic line 
150 ft from wellbore 

Mud/Gas Separator 

(D. 
CO 

, 3 ' 
O 
X 
& 
> 

3 
O 
X 
05 

CD 

.•a-

O.' Q. 

•6 
CL; 0. 
-o; •a 

s 2 

Pipe Racks 

Draw 
vVorks 

Spool 

Pipe Racks 

BOP Skid 

HPU/AccumuIator 

.c 
X I 

o 

co 
. 3 ; o 
,x: 
to 
t:-. 
Q. 

Crew Housing Change Housing |Rig Mgr. Housing 
Rotable 
Water Co Man Housing! [Directional Housing| 

Mud Logger 



Secondary 
Entrance/ 

JjjjEgress 
Grew Housing • Change Housing • Rig Mgr. Housing 
Mud Logger 

Safety Equipment 
Location: Dimensions: 
490 ft x 270 ft " 

iPotable 
• 1 Water Co Man Housing Directional Housing 

/ li FARMING €*HI ES* 

Primary-
Entrance/ 
Egress" 

Wind indicators; 

Location entrance warning sign used to. 
control location in event of an emergency 

<a£ps> Caution; {H2S.Sas,:lv :̂Be;Fataij 

• Site'bnelihg'areâ  

' j j U Self-contained breathing apparatus (SCBA) 

I H2S3 H2S sensors located around the rig 

A, ? S V H2S monitor control/alarm box 

RGAD 
LOCATION 

Prevailing Wind i 
Direction. S/SW 



egenci na 
7P;Main Street; 

Suite 900 
FprtWrt/TXs76102 

Legal's: 
BROWNING FEDERAL WELL 4tt 

Ediy bounty WM 



Escape 
Grews shall escape upwind of escaping gas in the event of an emergency 
release of gas. Escape can be facilitated from the location entrance road: Gfews 
should then block entrance to the location from the (ease rpadi 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 i00 ppm ROE= 3000' 
100 ppm H2S concentration shall trigger activation of this plan. 

Emergency Procedures 

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

ROE. 
° Evacuate ;my public places encbmpassed by the 100 ppm 

ROE. 
- p Be equipped with H2S monitors and air packs in order to control 

the release. 
o Use the "buddy system" to ensure ho injuries occur during 

the response 
o Take precautions to avoid persona! injury during this 

operation. 
© Contact operator and for local officials to aid in operation. See list of 

phone numbers attached. 
° Have received training in the 

o Detection of H2S,.and 
« Measures for iprotectiori against the gas, 
o Equipment used for protection and emergency response. 

Ignition; of Gas Source 
Should control of the well be considered lost and ignition considered, take care to protect 
against exposure to Sulfur Dioxide (S02). IritentiohaMgnition must be coordinated.with the 
NMOCD and local officials. Additionally the NM State Pdiice 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 igriition of the gas 

Characteristics, of H2S and S02 
Common 
Name 

Chemical 
Formula 

Specific 
Gravity 

•' Threshold 
Limit 

Hazardous 
Limit 

Lethal 
Concentration. 

Hydrogen 
Sulfide 

H2S 1189 
Air = 1 

iOppm 100 ppm/hr 600 ppm 

Sulfur 
Dioxide 

S02 2.21 
Air = 1 

2ppm N/A lOOOppm 



Contacting Authorities 

Legend Natural Gas III, LP personnel mu with Jocal and state agencies 
to ensure a proper response to a major release. Additionally, the OCD must be 
notified of the release as soon as possible but no laterthafi 4 hours. Agencies 
will ask for information such as type and vdlume of release, wind direction, 
location of release; etc. Be prepared with all information available. The following 
call list of essential and potential responders has been prepared for use during a 
release. Legend Natural Gas III, LP response must be in coordination with the 
State of New Mexico's 'Hazardous Materials Emergency;Response Plan' (HMER) 

Hydrogen Sulfide Drilling Operation Plan 

I. HYDROGENI SULFIDE |H2S) TRAINiNG 

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

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

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

3. The proper use of H2S detectors- alarms, warning systems, 
briefing areas, evacuation procedures, arid 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. 

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

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



there wilji be an Initial training session just prior to encountering a 
known or probable H2S zone (within 3 days or 5.00* feet) and weekly 
H2S and well control drills for all personnel in each crew. The initial 
training session shall include a review of the site specific H2SDnMlihg 
Operations Plan and the Public Protection Plan, 

II. HYDROGEfSl SULFIDE TRAINING 

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

1. Well Control Equipment 

A. Flare line 

B. Choke manifold -With Remotely Operated Choke 

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

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

E. Mud/Gas Separator 

2. Profective equips 

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

3. H2S 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 onfoads providing 
direct access to Ideations. 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 td 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 a minimum number of 
personnel in the immediate vicinity, which are necessary to 
safety and adequately conduct the test. The drill stem 
testing will be conducted during daylight hours and formation 
fluids will hot be flowed to the surface. Airdriir-stem-testing 
operations conducted in an H2 S environment will use the closed 
chamber method of testing. 

B. There will be no drill stem testing. 



Emergency Assistance Telephone List 
PUBLIC SAFETY: 911 or 

Ed dy County SheriffsDepartment 
Fire Department: 

Number: (575)887-7551 

Loco Hills Number; (575)677-2349 
Artesia Number: (575)746-5051 
•Carlsbad Number: (575)885-3125 
Happy Valley Carlsbad 
•1-Wi/irio*' 

Number: (575)887-6353 
/ c 7 c\7/ic .acin ri. 

M J y l l l g 

Hope 
l y U l f I f J c l . 

Number: 
\D / p) / HD'JOVJU 

(575)484-3222 
Ambulances Artesia Number: (575)746-5050 

Carlsbad Number: (575)885-2111 

carepius 
Loving 

ivumoer. 
Number: 

\J / D)00 /-OVOZf 

(575)887-1191 
Hospitals: Artesia General Hospital Number: (575)748^3333 
Air lyled; Medevac Number: (888)303-9112 
Dept. of Public Safety Number- (575)887-7551 
New Mexico Oil Conservation Number: {575)476-3440 
U.S. Dept. of Labor Number: (866)487-2365 
Highway Department Number: (575)885-3281 

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

Name: 
Name: 

Number: 
Number: 

(817)-872-7808 

EHS Coordinator 24hr. Emergency Contact 
Name: Jody Foritenot ifontenot@LNG2.c6m Num (940)-210-0430 

Drilling Manager 
Name: David Dunn dduhn(5>LNG2.com : Number: (817)944-

Drilling Superintendent 
Name: ScbttZacharie szachafie(5)LNG2.c6m Number: (214)906-

Drilling Company 
Name: Number: 
Name: Number: 
Tool Pusher: 
Name: 
Name: 

Number: 
Number; 

Safety Consultants 
Cliff Strasner 
Craig Strasner 

Cell (432)894-9789 
Cell (432)894-0341. 
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Legend Natural Gas III/ LP 
Multi-Point Surface Use Plan of Ope rations 

Browning Federal Com 4H 
SHL: 110 ENl & 132|̂ FEL 
BHL: 330 FNL & 1490 FEL 

SHL: Section 20, T-24S, R-28E 
BHL: Section 17, T^24S, R-28E 

Eddy County, NewMexico 

The-plan is submitted with Form 3160-3, Application for Permit to DriH, covering the above 
described well: The purpose of this plan is to describe the location 6f 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 ofthe environmental effect associated 
with the operations. 

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

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

vicinity ofthe location. The well site is indicated oniExhibit #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 & CR 720 (Black River Rd.) go west on Black: 
River Road approx. 1.7 miles to CR 716 (Higby Hole Rd j ; turn jeftand go south on Higby 
Hole approx. 0.75 miles to end of pavement. Turn right and go southwest approx. 0.25 
miles. Veer left and continue south approx. 0.2:miles. This location is west approx. 300 
feet, Locationiis approximately 2.9 miles west/sduthwest of Malaga, NM. 

2. Planned Access Road: 
Legend Natural Gas III, LP will be using existing caliche road to access the Browning 
Federal Com 4H well; from there, an additional 47' of caliche road will need to be 
constructed. 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 #4) 
Wells within a mile radius of proposed surface^hole location include: 

o Ogden-8 #1 
o Craft/8/#l 
p James R Craft # i 
p Browning Federal Com 3H (Proposed Lpcatipn/Legend Natural Gas III, LP} 
p Browning Federal Com 4H (Proposed Location, Legend.Natural Gas III, LP) 
p Browning Federal Com 5H (Proposed Location, Legend Natural Gas III, LP) 
p Browning Federal Com 6H (Proposed Location, Legend Natural Gas III, LP) 
p Oxy Big Spender State #1 

p state leiti 
p State /16/#1 
p Bypass JJIHSTHL 
p Oxy Bypass 16 State #1 
p Carlton 17 
p Enfield Federal #1 
p Black Eagle Federal #1 
p Browning FederaJi.COtti 
p High Brass 2H 
p High Brass Fee HI 
p High Brass 3 H (Proposed Location, Legend Natural Gas III, LP) 
p Willow Lake 20 FED #1 
p Willow Lake Unit #2 

New Man Federal Com #1 
p Pardue Farrns/20/frl 
p Pardue 19 Com f f l 
p Pardue 19 Com 3H (Permitted Location, Legend Natural Gas III, LP) 
p Pardue 19 Federal Com 2H (Proposed Location, Legend Natural Gas lll,.LP) 
p Congo Federal Com #1 
p Rwanda Fee Com f f l 
p Stent 21 Federal Com «2H 
p OPL Stent Federal #1 
p Pardue #1 
p Pardue Farms 21 #1 
p Woods/9/#l 

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 & Exhlbit#5 & #6) 
b. Exhibit #3 shows the proposed pipeline route to the Browning Federal Com 4H, 5H; 

and 6H facility. The proposed route is 8625;0' in length, all included in section 20. 
l / /-6'\steel, buried gas sales line with a working PSI of i50j:Sjtartih| at the S/E corner 



of section 20 running N 3582'with a slight turn N/W 562.6' then 3730.4'W to tie-iri 
point for Browning Federal Com 2H arid 3H pad. Browning 2H & 3H pad will consist 
of a 750.0' 4" sales line (stated Ll l ) tying into proposed pipeline route; Browning 
Federal Com 4H, 5H> and 6H will consist of a 789.8' 4" sales line (stated L14) tying 
into intersection point of proposed pipeline; and 1-4" poly waterli'ne on surface with 
an operating PSI of 120 or less, being more particularly described in Exhibit #3 

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

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

December 11,2013 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 commerciai water stations in the 
area and hauled to a location by transport truck using'the existing and proposed roads 
shown in Exhibit #2. Ort occasion, water will be obtained from a pre-existing water well, 
funhing a pump directly to the drill rig. in these cases where a poly pipeline is used to 
transport water for drilling purposes, the existing and proposed road shown in Exhibit 
#2 will be utilized; 

6. Construction Materials 
AH caliche utilized for the drilling pad and proposed access road will be obtainedfrorri ah 
existing pit or from prevailing deposits found under the location. Ail roads will be 
constructed of 6" rolled and compacted caliche. Where BLM recommends use of extra 
caliche, will obtain :fro 

7. Methods of Handling Waste Material: 
a. All trash; jurik, 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 iii trash cages or trash bins to prevent scattering. When the job is 
completed, all contents will be removed and disposed of in an approved sanitary 
landfill. 

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

c. A port-o-jdhn wiljbe provided forthe rig crews. This equipment will be prbperiy 
maintained during tlie drilling and completion operations and will be!removed when 
all Operations are complete. 

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

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



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

will be utilized; 

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

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

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

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

b. There is no permanent or live Water in the general proximity of the location. 
c. Topsoil will be stockpiled 30' wide on the SOUTH SIDE ofthe location until it is 

needed for interim reclamation. 
d. A NSL (Noil Standard Location) application will be filed with the State of New 

Mexico Oii Conservation Division 
e. This pad Ideation is designated for the Browning Federal Com 4H, Browning 

Federal Coni 5H,ahd the Browning Federal Com 6H 

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 
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A Surface Use and Occupancy Agreement has been made and entered on the 26^ day of 
September, 2013, by and between Pardue Limited Gompany, whose address is P.O. Box 2018, Carlsbad, 
New Mexico 88220, hereinafter called "GRANTOR" and Ugend Natural Gas DJ, LP whose address is 
15021 Katy Freeway, Suite 20.0, Houston, Texas 77094, hereinafter called "GRANTEE" 

Grantor and Grantee have entered into a Surface Use and Occupancy Agreement for Entry, 
Roadway, Well Location and other Associated Surface Disturbing Activities (the "Agreement") for a 
term of five (5) years from the 26th day of September, 2013, upon and subject to the terms and 
conditions therein stated, for the use of the Grantor's: surface to access, develop, operate and produce 
under applicable oil, gas and mineral leases within Grantor's ranch, more particularly described on 
Exhibit "A"j attached hereto and made a part hereof. 

A copy of the executed Surface Use and Occupancy Agreement herein referred to is located at 
the office of Grantee at its address as Usted first above. 

In Witness whereof, the parties hereto have executed this mstrument on the 8 ^ day October, 
2013, to evidence of record in the Official Public Records of the County Clerk of Eddy County, New 
Mexico, the existence of said Surface Use and Occupancy Agreement and for aU other purposes. 

PARDUE LIMITED COMPANY 

By:. 

UEGEtiD NATUI^^ASSllJy UP 

//Li*- j a e s 
AarpnThesman 
Vice President-Land 

Printed Name 

Printed Title 

LEGEND NATURAL GAS III LP 1 
ATTN JOHN MCCAU LEY 
15021 KATY FREEWAY STE 200 
HOUSTON TX 77094 
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ACKNOWLEDGMENTS 

STATE OF NEW MEXICO § 
§ 

COUNTY OF EDDY § 

The foregoing instrument was acknowledged before; me on the / S day of October, 2013, by 
/V?AKV/K/ Aj- \fm<D£sT, z$. C/)- M / I A ) o f Pardue Limited Company, a New Mexico limited 
liability company, on behalf of said limited liability company. 

My commission expires: .... . • y /< = -^> 

O S j p 5 1 ^ 0 I n NotaryPubl'fc, State of N w j s g ^ ^ - - t ® 

3/7v \ 1 < -. 

STATE OF TEXAS § ' 

COUNTY OF HARRIS § "'""»<"'^ v 

This instrument was acknowledged before me oh this 0 — day of October, 2013, by Aaron 
Thesman, Vice President-Land of Legend Natural Gas III, LP, a Delaware limited partnership, on behalf of 
said limited partnership. 

2 
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Attached to and niade a part 
Agreement by arid between 
October .,2013. 

Exhibit ?A" 
of that certain Memorandum of Surface Use arid Occupancy 

Pardue Limited Company and Legend Natural Gas III, LP dated 

TOTAL OUR NET * 
ACRES • ACRES .SEC. TWP. RGE. DESCRIPTION 

65 65 _ 18 24S ' 28E N/2S/2NE/4, SW/4SE/4NE/4, SE / ^V^NE/^ E/2S.W/4SW/4NE/4 

360 " 360 T9 24S.28E N/2NE/4NE/4, N/2SE/4NE/4NE/4, SW/4NE/4NE/4, E/2SE/4NE/4, ... 
SW/4SE/4NE/4, S/2NW/4SE/4NE/4, 

,• NW/4SW/4NE/4,S/2Ne4Nr£/4Se4.W2SE/4NEy4SE/4,W 
N/2NE/4SE/4SE/4, SE/4SE/4SE/4, W/2SE/4S^ 
SE/4SW/4SE/4,S/2SW/4SW/4SE/4,W2NW/4^ 

' " • SW/4NW/4SE/4, SE/4NE/4SW/4, W/2NE/4SW/4, NB4SE/4SW/4, 
S/2SE/4SEy4SW/W2SE/4SW/4f^ 
W2SE/4SE/4SW/4 . v 

610 " 603.33 A 20 24S 28E E/2NE/4SW/4. SW/4NE/4SW/4, E/2NE/4SE/4SW/4, S/2SE/4SW/4. 
- * ' -NW/4SE/4SWV4, SW&W4ytimW/4SW/4iS&4NSN{4SW6, 

• • ... . • y p i S ^ N W ^ J ^ W M B ^ ^ • :v 
• •• •'. ••" v ' •• • • .W/2NE/4NW/4, E/2SE/4NW/4, fiV7/4SE/4N W/4, NE/4SW/4NW/4, * 

E/2SE/4SW/4NW/4, W/2SW/4^W/4, N W / 4 l ^ i W / 4 , ' 1 " " " 
' • . - • 7 . v - NW/4SE/4NW^4 (1/3 Interest), E/2'. ' v ' •• : ; ' J ' 

320 ' 320 "* 21 24S 28E S/2"' • ' '• 

640 .' ... 640 -28 ,24S 28E All . ' * 

275 • ' 275 '• ' 29 24S ' 28E W/2NE/4,-SE/4SE/4, NE/4NW/4, N/2SE/4NW/4, E/2S/2SE/4NW/4. 
' ; . ; E / 2 W / 2 S / 2 S E / 4 N W / 4 . W / 2 N W / 4 • • " "" ' ' 

120 

646 

120 

640 

32 

33 

24S 2SE 

24S 23E 

E/2NE/4, NW/4NE/4 

All • . • , 

JRECEPXIOM NOi 1311737 3XATE OF, 
NEW MEXICO , COUNT-? OF-EDDY " 
RECOEDEJJ 1 0 / 2 S/ZC13 i 2 * 2 1 PH; 
•BOOK 0955 PACE 0 8 7 2 ^ 1 % ^ . . ••«• 
DARLENE ROSPRIK. COONTS^CI.BRK 

.- .... 





Bodscators 

CA'UTION 

WARNING 

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

Indicates a hazardous situation 
whichjifnotavoidedycould result • 
in death or serious injury 

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

Preferred to address practices 
not related to personal injury 

ES-O0O175J3 

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 Iriternational Corporation. All rights reserved. This material Is the copyrighted work of Cameron 
International Corporation and may not be reproduced, displayed; modified or distributed without the express prior 
written permission of the copyright holder. 

RP-002748 
Rev 01 

13^5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Make-up Requirements for API %iange Connections............ ... 5 

storii- t*dv\/ijrl cj •»• « • • • ••»••#• • • • • • •••>•••'• • • • »••»•'• av» • • •>*•'••• • •'•»• • •'••« • • • • •» 
Bill pf Materials;.. ............ 7 
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1.0 Install the MBS Assembly „8 

Stage 2;0— 9-5/8" Casing , .v v l i 
2.1u Test theBOP Stack .10 
2.2. Run theMtear Bushing Before Drilling 12 
| ,3 : Retrieving the Wear Bushing After Drilling: 14 
2;.4 Hang off the Casing:..... 15" 
!2;5 Washout for the Packoff Support Bushing (Option) 18 
2.6 Installing the Packoff Support Bushing 19 
2.7 Energize the Upper Seal of the Packoff. 21 
2.8 Energize the Lower Seal of the Packoff. 21 
2.9 Test the Connection 22 

Sta$€>.&i— 5VI/2" Casing 23 
-3.1 Test the BOP Stack 23 
3:2 Run the Wear Bushing Before Drilling 25 
3.3: Retrieve the Wear Bushing After Drilling i,..........;......... .27 
•3;i*' Hang Off the Casing v;.....;. 28: 
3.5; Install the.Tubing Spool .................. 31 
3:6 Energize the P Seal : ...32 
37 Test the Connection . ................ 32 

torque Chart 

Mi n i m um Casi ri g Load Cha rt for IC 1%pe Harisers . v 3 7 
•f̂ J' .Stylo L^oclkscrovy GHcirts>v«••• •••'•>"B«ii.̂  IMMIMIVMIIIIV38 

Inject io n (3u n Prepa ration ;v ...v. .30 



RUNNING PROCEDURE GENERAL WARNING 

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

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

1 Safely is a combination of staying alert, common sense, and experience with the oil field„equipment and en­
vironment Read this Running Procedure prior to .operating and installing the equipment Be familiar with the 
operation terminologies of oil field equipment 

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

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

4 A"Job Hazard Analysis (JHA) must be performed prior to beginning any service on a well location A JHA review 
meeting will be held with all affected ng p'ersonnel PRIOR to'the commencement of work to review the results 
ofthe JHA, evacuation routes, emergency contacts, etc All meeting attendees and a Company Representative 
will sign-off on the JHA to acknowledge this meeting has taken place 

5 'Be aware of unexpected circumstances (hat may arise when operating or servicing the equipment Utilize the 
Step Back 5X5 Process in order to assess the hazards posed before, during, and after the servicing of equip­
ment under pressure or with the potential of hazardous chemicals present Be familiar with the company's and 
facility's Lockout/Tagout program in order totensure all sources of energy (i e electrical, pneumatic, pressure) 
are isolated and/or de-energized prior to beginning work 

6 All governmental or Company safety requirements shall be met before working on the equipment'Require­
ments of fully tested pressure barriers prior to servicing the equipment shall be observed. Cameron 
recommends that two mechanical pressure barriers Is the preferred practice. Additional precautions should 
be taken to ensure that Ihe mechanical pressure barriers are functioning correctly prior to any work being carried 

mmwMmmvul on this particular equipment 

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

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

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

10 Cameron manufactures a variety of oil field equipment with different features and operating requirements Be 
certain of the equipment model and refer to the appropriate procedure, before attempting any operation or ser­
vice on the equipment This procedure Is to assist field personnel In the operation and Installation of the 

^ 
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For Installation and Removal 
of 

Valve Removal Plugs refer to: 

Publication: RP-QQ1558 
(Assembly Procedure for 
VR Plugs and Recommended 
Torque Values) 

Refer to: 

Publication: RP-002153 



7-1/16" 10M 
BX-156 Ring Gasket 

(•C2j 
13-5/8" 5M 

BX-16u; Ring Gasket1 

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

RP130255 

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

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

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

m 
13-3/8" CASING 

^ ?-5/8'! CASING 

5-1/2" CASING 

RP-QP2748 
Rev 01 
Page 6 

<i3V5/8V?5M-MB'S-«y$tera 
13-3/8" x 9-5/8"x 5-1/2" 



mmm 2 C o n t a c t y o u r C a m e r o n r e p r e s e n t a t i v e f o r r e p l a c e m e n t p a r t i n q u i r i e s . C a m e r o n 
p e r s o n n e l c a n c h e c k t h e l a t e s t r e v i s i o n o f t h e a s s e m b l y b i l l - o f - m a t e r i a l t o o b t a i n t h e a p p r o -
; p r l a t e a n d c u r r e n t r e p l a c e m e n t p a r t n u m b e r . . . " 

ItcmQty Description 
At 1 Casing Head, MB-S Lower, 

13-5/8" 5M x 13-3/8" SOW 
w/two 2-1/16" 5MSS0s 
Part//2253955-01-01 

A2 1 CR Landing Base f/ 13-5/8' 
flange; 24" OD base plate 
Part// 2057661-02-01 

ItomQty Description: 
B1 1: Spool. MBS-L Upper, 13 

5/8" 5M xs13-5/8?5M; w/.twc 
2-1/16" 5M SSOs 
ParW 2161751-02-03 

B2 1 Casing Hanger, Mandrel;; 
MBS, 13-5/8" x 9-5/8" LCSG 
btm x 10 000-4 Stub Acme Ir 
running thrdtop; slick neck 
Part# 2161673-03-01 

B3 1 Packoff Support Bushing 
MBS; 13-5/8" for mandre 
9-5/8" 3M thru 10M Service 
Part// 2161673-03-01 

B4 1 Casing Hanger IC-1,13-5/8 
x 5-1/2" casing 
Part//2236815-03-04 

B5 1 Packoff for IC-1 Hanger, 13 
5/8" 10M x 5-1/2" OD double 
'T' seal prep, w/ 6-5/8" ex 
tended neck and 5"BPV thrc 
Part/A 2330172-04-01 

TJJ BIN GJS POO fFA'S S E M B bY 
i & l - f V y - . J .< i . ! 

ItemQty Description 
C1 1 Tubing Spool, Type 'C. 13 

5/8"5Mx7-1/16"10M,w/twc 
1-13/16" 10M SSOs and 11' 
nom 'NX'prep btm 
Part//2161751-02-03 

C2 1 'NX'Bushing.ir'nomxe-S/S 
OD casing, w/ integral bi: 
guide': 
Part# 2161829-06-01 

m RECOMMENDEDlSERVICE'T. 

ItemQty Description 
ST1 1 Test Plug, Type'C, 13-5/8": 

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

ST2 1 WearBushing, MBS, 13-5/8" 
Nom x 12 31 Bore,-!33.28"i 

•long with J-slots 
RartftY29io6-72300411 

ST3 1 Wear Bushing, IC-2 & ICr9 
13-5/8" Nom x 10-3/4 Bore 
14" long with J-slots 
Part* Y29106-03000021 

ST4 1 Wear Bushing Running and 
RetrievingTopl,ie-2,13-5/8". 
Norn , 4-1/2" IF box btm x top 
P>rt# 2301310-02 

ST5 1 MBS Casing Hanger R/T,. 
10"-4 stub acme; Ih btm 
9-5/8" 8rdLC top 
Part#2161757-11-01 

ST6 1 Running Tool forMBS Support 
Bushihg,-13-5/8"no;m,9;25"-
4 stub acme Ih, w/ 4-1/2'! pin 
btm x 4-1/2" IF box fop 
Part#Y29000-77800171 .: 

ST7 1 Jetti ng tool, 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" 

RP^G02748 
Rev 01 
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IS 

rsAFEjY NQTETl Always wear proper P P E (Personal Protective Equipment) such as safety 
shoes, safety glasses, hard hat; gloves; etc. to handle, install and operate the equipment; 

, Ak C A U T I O N T h r e a d e d D e v i c e s s h o u l d N E V E R be rout ine ly t igh tened u n d e r 
p r e s s u r e . T h i s T i n c l u d e s : F l a n g e B o l t i n g , P i p e P l u g s / B u l l P l u g s , U n i o n N u t s , T ie -

d o w n / L o c k s c r e w G l a n d s . 

1.0 Install the MBS As­
sembly-

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

1.1.2. Examine [heMBSSysiw 
A1 & Bf). verify the following:. 

• bore is cieah"andKfree"..of' 
debris 

• al| threads are clea'narid 
undamaged 

• o-ring is prbperly?ihstaliedi 
and undamaged 

• orient the System as'jllus-
trated: 

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

• m i S m m S , %H|L.o:pJkscrews-
M & S T - a c h l e y e ' p o s i t i o n s a s 
t n d I c a t e d . O t h e r w l s e ' c o n -
t a c t S u r f a c e E n g In ee r i n g 
f o r g u i d a n c e . 

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

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

Wffim It Is advisable to grind the 
ID of tho casing to allow the drill pipe 
and casing collars to be run smoothly. 

13-5/8" 5M MBS System .. 
13-5/8" 5M X; 13-3/8" SOW 

1̂ 5:19* 

5:25* 

42 70 gS"== 

3 

32 88 

• " " " ' '-; 

i ; 

RP130256 

_ 12:312 _ 
Min Bore 

:RP-002748 
Rev 01 
Page 8 

3^5/8'' 5M MBS System 
/l3"-3/8"t-9-i5/8%f5^72S' 



l:a<p -Syf" ©asliig 

so 
1.1.5. 

1.1.6. 

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

1.1.8. Weld and test as required. 

mSMM Tlie weld should be a fillet-typo v/eld with lens no less than the wall 
of the casing. Legs of .1/2" to 6/8" are adequate for most Jobs. 

Do Not use HOT HEADS, or similar methods ofproheating, as it may 
damage seats and packing. 

wmm I .Refer to the Recommended Procedure for Field Welding Pipe to 
Wellhead Parts for Pressure Seal l o u M manual for details 
of the welding and testing procedure. 

1;1.9. Reinstall the filling. 

13-3/8" x 9-5/8" x 5-1/2" 
RP-002748 

RevOI 
Page9 



age 9^/8" ; pasing 

2:1 Test the B O P S t a c k 

M S ' Previously used BOP Test Plugs must be In­
spected for daniage due to v/ear. Whore warranted su 
lilghly deviated wells the Tester must bo checked periodi­
cally to Insure Integrity. 

| | w j u j w i ^ stack 

be tested. 

2.1.1. 

2.1:2: 

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

ing: 

seal is in place and undamaged 

1/2" pipe plug is installed, if required 

• all threads are in:gpod condition 

2.1:3: Orient the Tool as illustrated.. 

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

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

^WARNING . A minima 
on the bottom of the BOP Test Plug to ensure BOP Tost 
plug remains centralized. 

Test Plug Type 'C 
/ 1/2" LP 

Weephoie 
Pipe Plug 

V'WQ'Seal 

4-1/2" 
Pin 

RP050117 

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

RP^002748 
Rev 01 
Page 10 



Sage; 2= ̂  mW* easing: 

2.1.7 Ensure all upper and lower 
lockscrewspfihe0B¥§ysiem. 
are retracted from the bore. 

. p ^ w ^ p m t ^ ^ M * ....... _.... ..... . . 

.ipKW^Riytiyga A l l .Lockscrews 
: i n d lea ted . Otho r w is e. c d n-
tac t Sur face Eng ineer ing 
fo r /gu idance . 

2.1.8. Open the annulus valve of the 
Lower Housing or Casing Head; 

2.1.9. Slowly lower; the Test Plug 
through the BOPuntil it lands on 
the load shoulder in the Lower 
Housing or Casing Head. 

2.1.1b: Close the BOR rams on the 
drilL'pipe arid test io 5,000 psi 
maximum. 

2.1.11. Monitor the annulus vajye for 
signs of:p7essure: 

2:1.12. After, a satisfactory test is 
achieved, release pressure, 
close the outlet valve and open 
the rams. 

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

2.1.14. Retrie ve the Test Plug slowly to 
avoid damage to the seal! 

M i l It may be nccossary to open 
the annulus yajye when starting to 
retrieve the Test Plug to relieve and 
vacuum that may occur.. 

2:1 ;15. Clean, grease and store the Tool 
as required. 

,2^16:. Repeat this procedure as re-: 
^qujredduringgnllingo^ 

i3-578"f5M MBS System 
13-3/8" x9-5/8''x 5-1/2" 

RPa002748 
Rev 01 
Page 11 



Sage. 2 — ^M J f €a^ i i ig 

2 2 Run the Wear Bushing Before Drill-
im —^• 

\LWQHM\ Previously used wearbushlngsmustbeinspected 
for damage and significant reduction in wall thickness due 
to wear. Where warranted such as highly deviated wells 
the wear bushing must be checked periodically to insure 
Integrity.1 

- ' i l l l l l l l l l I Always use a Wear Bushing while drilling to 
protect theioad shouidors from damage by the drill bit or 
rotating drill'plpb. The Wear Bushing must bb retrieved 
prior to running the casing; 

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

• bore is clean and free of debris 

'•• lift Jugs are intact arid.undariiaged 

all.th'reads are clean ahd free of debris 

2.2;2. Orient the Tool with the' lift- lugs down. 

2.2.3: Make up;a joint of drill pipe to the top of the Toolf 

2.2:4. Examine the Wear Bushing (Item ST2). Verify the 
following:: 

• bore is clean and free of debris 

• stop iugs are secure 

J-slots are clean arid free of debris 

2.2.5, Lower the Test Plug into the Wear Bushing and rotate 
ithe;Plug 1/4 turn clockwise. 

Running Tool 

14 93. 

-4-1/2!' IF 

-4-1/2" jF 

Lift Pins (4) 

Wear Bushing 

33 28 

-12.32-

RPi 30258 



tage 2 . 0 - W 

'2,216. Verify all upperand lower lock-
screws of the MBS System 
are refracted from the bore as 
indicated. 

l ^v^^Nnv jcs • A l l L o c k s c r e w s 
/WL/S7~achleve p o s i t i o n s as , 
I n d i c a t e d . O t h e r w i s e c o n ­
t a c t S u r f a c e ' E n g i n e e r i n g , 
f o r g u i d a n c e . 

2.2.7. Slowly lower the Tool/Bushirig 
Assembly through the BOP 
stack and into the MBS Systerh, 
until it lands on.the W 
in the Casing Head. 

2.2.8. Run in drily two lowermost 
lockscrews of the MBS Upper 
Spool, 180° apart snug tight.. 

M m ^ H i M Dp Not overtighten the 
lockscrews. 

^ M ^ ^ r ^ ' A i i L o c k s c r e w s 
/WC/S7" a c h i e v e p o s i t i o n s a s 
i n d i c a t e d . . O t h e r w i s e c o n ­
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

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

2.2.10. Drill as required; 

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

RP-002748 
Rev 01 
Page 13 



Stage #.6— 9̂ 5/8" 

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. 

2:3;2. Slowly lower the tool into the 
Wear Bushing. 

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

2.3.4. Slack off all weight to make sure 
the fool is down. 

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

2.3.6. Retract/ovver/nosf/ocfrscrews 
of the MBS Upper Spool and 
retrieve the Wear Bushing. 

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

2,3 7. Remove the Bushing and the 
fool from the drill string. 

2:3:8. Clean, grease and store tools 
asrequired. 

RP-002748 
Rev 01 
Page 14 

.1345/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 



siafe m— m§M>; m§m§ 
Landing of Mandrel Hangers 

Cameron service personnel must verify that 
the mandrel hanger is landed properly on'the 
load shoulder in the wellhead This can be 
accomplished by one of two methods 

Calculate the distance from the ng floor to 
the landing shoulder and confirm that the 
hanger has traveled the required distance 
Or.the preferred method Conduct a dry 
run and mark the dedicated landing joint 
prior to running the casing or tubing 

2;4:1. 

2.4.2. 

2.4:3. 

2.4.4. 

2:4.5: 

Run; tlie 9-5/8" casing;and space.out as, 
required. 

(Item ST5). Verify the following: 

• bore is cleariand free of debris 

all threads are clean and undamaged 

• o-p'ng is clean.and undamaged 

• scribe line is clearly identifiable 

02/ Verify the following: 

• bore is clean and free of debris 

all threads are clean and undamaged 

down. 

13^8"ilv1B&Casing Jlang;eiv 
Running tool 

22.00" 

9-5/8" 
Casing Thread 

--• 8 .77"—— 

Tz 

9.75" • 

10" Left Hand 
Running Thread 

RP030029 

13r5/8".MBS 
Casing Hanger 

22.75" 

8:825" 

Min. Bore 

•13.43" 

Seal Neck 

-10" Left Hand 
RunningThread 

9-5/8" 
Casihg^Thread': 

Tong Here 

RP030030: 

t3-578;'5MjMBSSysfe 
13-3/8" x 9,5/8" x 5-1/2" 

RP4002748; 
Rev 01 
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Mage: M — ?=§8" Casjuig 

2.4:6. Make up a landing joint to the 
top of the Tool, 

2.4.7: Wipe the OD ofthe Hangerneck 
and the Running Tool o-ring and 
running Jrtreadsj/ylth^a IjgKt coat, 
of oil or grease. 

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

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

1*^SB£!iMS Do Not torque ^ 
Too| connection. 

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

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

'29.88" 

Landing Joint 

> ^ Scribe line mark 
with ipaint marker 

Running Tool 

Hanger 

f ong Here 

, 9-5/8" Casing 
RP030031 

Rl*002748 
Rev 01 
Page 16 

13-578" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 



M—B-SIW' basing 

2.4.11. Verify all upper and lower 
lockscrews are retractedfrom 
trie bore as'indicated. 

M U S T a c h i e v e ' p o s i t i o n s a s , 
i n d i c a t e d . ' O t h e r w i s e ' cp r i -
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . ; ^ \ ^ _ 

Slowly andicarefully iower ithe 
Hanger through tlie BOP and 
land it in the Lower MBS Casing : 

2.4.12. 

2.4.13. Siackoffa|lweightorithecasing. 

2.4:14. Verify the well is safe and under 
control:. 

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

2.4:16; visually verify the scribe line is in 
the centerofthe outlet indicating 
the Hanger is properly landed. 

2.4.17: Close the outlet: 

2.4.18. Cement the casing as required: 

| Cementreturns maybe taken 
through theflutes of the Hanger and 
out of the BOP or Out of trie side outlets 
oh the Casing Spool. 

2.4.19: Rotate the landing joint and 
Running tool to • ihe right until 
the thread jump can befell 

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

2.4.21. Clean, grease and store the Tool 
as required: 



275: Washout for the 
Packoff Support 
B u s h i n g (Option) 

2.5.1. Examine the Washout Tool 
:frte>h S77;. Verify the following: 

• bore is clean and free of debris 

> all threads are clean and 
undamaged; 

2:5.2: Orient the Tool as illustrated. 

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

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

2:5:5. Open'ihelowermost outlet valve on the MBS system. 

2.5:6. 

2.5.7. 

2:5:8. 
flovyihg" through the tool: 

2.5:9: Take .returns thrbugh:the:ppeh outlet valve, and wash uritil clean returns 
are taken. 

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

jAWARNtNO A l l L o c k s c r e w s . 
M U S T a c h l e y e p o s i t i o n s a s 
I n d i c a t e d : O t h e r w i s e c o n ­
t a c t S u r f a c e E n g l ri ee r l n g : 

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

29.40 

-Landing 
Joint 

- 4-1/2- IF 

•10.73 

^VVash 
Tool 

RP040839 

RP-002748 
Rev 01 
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13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5^/2" 



Stage 2.0 — 9-5/8-' Dasitig 

2.6 Installing the Packoff Support Bush­
ing • - • - • 

f he:foiiowing steps detail tlie installation of the 
MBS Packoff Support Bushing If the casing has been run 
normally and Is hung off with the Mandrel Casing Hanger 

2.6.1. Thoroughiy, washoutthe.System.. Ensure, ailmud and 
debris are removed from the top of the Hanger and |D 
of the Spool.-

2.6.2. Examine the PackoffSupportBushlng Running Tool 
(Item S76;. Verify trie following: 

• bore is clea rV and free of debris 

• all threads are clean and undamaged 

2.6:3.: Orienithe fool as illustrated. 

2:6:4: Examine the Pac/cof7 Support Bushing (Item B3). 
Verify the following: 

• bore is clean and free of debris 

• ;'ajl e|astpmer sealsare' ih-place and undamaged 

• all threads are clean and undamaged 

2.6.5. Orient the Bushing as illustrated: 

2.6.Q. Lubricate the ID of the T seals and the OD of the 
dovetail seals liberally with a'.light pil. or grease: 

2.6.7: «Mark.the,:scribe-line on the OD of the 
;Bushingiwjth;a:p^ entire* 
length of the'lirie. 

13-5/8" MBS Packoff 
Running Tool; 

14:00" 

4,1/2" 
IF Thread 

8-1/4- Len Hand. 
Running THread 

4-1/2' . 
IE Thread 

Landing Sub 

RP0S1293 

13-5/8';'MBS Packoff 
Support Bushing 

24.50" 

7 

^ 08.88" -
Min. Bore 

9-1/4" Left Hand 
Running Thread 

Scribe. 
Line 

Dovetail Seals 
(4 Req'd) 

P Seals 
(2 Req'd) 

RP030034 

RP-002748 
Rev 01 
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2.6.8. Run drill pipe or. heavy weight 
collars through the rotary table 
a nd hang off in the flo'dr slips. 

nmm Heavy wejghtdrillpipeordrlll 
collars are used to aid in landing the 
Support Bushing. Weight required to 

seal. 

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

2.6:10. Wipe the running threads of the 
Packoff and the mating threads 
of the running tool with a light 
coat of oil or grease. 

2.7.11: Lower the Tool onto the Packoff 
until.the mating threads make 
contact. 

2.6:12. While balancing the weigh, 
rotate the tool.to the right until 
thread jump can be felt then to 
the left approximately 6 turns. 
Do hot tighten. 

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

2.6.14: Verify;aiHbwer;a^ 
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. 

When landing the Support 
Bushing ontheHangerthescriboline 
will be visible Iii the middle of the outlet: 
of the MBS Spool. 

2:6.16. Vc 

• ensure no pressure build up has occurred 

• remove outlet equipment and set aside 

er Spool outlet: 

••' reinstall the outlet equipment 

2:6.17. Fully run in 
alternating cross pattern to refusal 

an 

I n c | i b a t e d r EHglne„erJ.ng:'fp.r':guipf-
a r i c e . I . ,. '.' . ' 

RP-002748; 
Rev 01 
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13^5/8y5MMBS System 
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iM-*** 9w5/8" !©n§ifig: 

2.7 Energize the Upper 
Seal of the Packoff 

2.7.1. Locate the portson the lower 
portion of the MBS Spool for 
injecting plastic packing into 
•the upper R seal and remove 
the pipe plug from each port. 

2.7.2. Remove the check valve from 
one port only. 

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

2:7.4. ^Replace the check valve and 
pipe plug into the empty port 
and continue to inject plastic 
packing to 5,000psi maximum. 

Removo Pipe Plug 
; and Check Va.Ve Remove Pips Plug 

end Inject Plaslx 

.RP030037 

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

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

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

2.7.6. Once the pressure has stabilized 
carefully bleed the /injection 
pressure back into the test 
pump.. 

2.7.7. Replace the "pipe plug. 

\(tflffliM\ For proper Injection gun 
operation procedure refer to the back 
of this manual. 

2.8 Energize the Lower 
Seal of the Packoff 

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

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

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

•2:8.4. Inject, plastic packing until a 
continuous stream flows from 
the bleeder tool. 

2:8.5. Close the bleeder tool and con­
tinue to inject plastic packing to 
5,000 psi maximum. 

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

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

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

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

2.8.8. Remove the bleeder tool and 
injection-gun: 

2.8.9. Replace the dust caps. 

VklSMMA- For proper injection gutv 
operation procedure refer to the back 
of this manual. 

1^5/8 , r5M: MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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Stage 1.0 9-§/8" Gasinig 

2,Q Test the C o n n e c t i o n 

2-9.1, ;.Lo(»tet^e'p/>rtoa{hViovverporr 
tio'ri ofthe fyi BS Spool for testing 
the connection and remove the 
fitting; 

2:9,2. Install a test pump into the open 
portand irijecftest fluid to 5,600 
psi maximum. 

mm If the 9-5/8" Emergency 
Packoff Is iised do not exceed 80% of 
casing collapse. 

TQJII1°§\Contact the Drilling Super­
visor to determine the collapse pres­
sure of the specific grade and weight 
of the casing used. 

2.9,3. Ho id and monitor the tost 
pressure for 15 minutes or as 
instructed by the Drilling Super­
visor. 

2,9 4. Once a satisfactory test lias been achieved carefully bleed off all test pres­
sure and remove the test pump.. 

2.9.5. Rep!acethe>fUting; 

2.9.6. Balancing the string weight, rotate the fool to the right 6 full turns to the 
right until the threads:!pf the Packpff-ahdSthe Tppl disehgage and retrieve 
the Tool to the rig floor. 

RP-002748 
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Stage 3.0 —̂ S-i/2" Oasi ng 

3.1 Test the BQP Star.k 
imTF. S Previously' used BOR?test Plugs must;be-ih-
spected for damage due to wear. Where warranted such as 
highly deviated wells the Tester must be checked periodi­
cally to Insure integrity 

^ !&MRM!NG Jlmmediateiy after making u p the: BOP stack 
and penpdicaH^ 
casing string/the BOP stack (connections and rams) must 
b> tested. 

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

3.1.2. Examine the Jest 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 goodconditioh 

3:1.3'.-. Orient the Tool as illustrated:. 

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

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

i.^WArMM A minimum of one joint of Drill Pipe Isreqiiired 
- on: the bottom of the BOP Test Plug to ensure BOP Test 
plug remains centralized. 

Test Plug: Type 'G' 

4-1/2'̂  
Pin 

i/2" LP 
vveephoie. 
Pipe Plug 

••WQ' Seal 

RP050117 

3.1.6; Wipe the seal of the Tool with a coat of light oil, 

13-5/8'' 5M MBS System 
'" 13-3/8" x9-5/8":x 5-1/2" 
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3.1.7 Ensure all upper, and lower 
lockscrews of the MBS System 
are retracted from trie bore. 

SMiKSi.,A-.U ; ^ 9 c ! < s , c r e . w s 

/WL/ST a c h i e v e p o s i t i o n s a s ?' 
i n d i c a t e d . O t h e r w i s e c o n ­
t a c t S u r f a c e E n g i n e e r i n g : 
f o r g u i d a n c e . 

3,1.8. Open the annulus valve of the 
MBS Spool. 

3:1.9. Slowly lower the Test Plug 
through the BOP. until it lands qh 
the:Packoff Support Bushing. 

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

3.1:11. Monitor the annulus valve for 
signs of pressure: 

3.1.12. After a satisfactory test is 
achieved, release pressure, 
ciose;theOutietvaiveiand)bpen 
the rarris: 

3M .13. Remove as much fluid from the 
BOP stack as-possible. 

3:1:14. Retrieve the Test Plug slowly to 
avoid damage to the seai. 

ilfiSSB5i ;it may bo necessary to open 
the-annulus valve when starting to 
retrieve1 the Test Plug to relieve aiid 
vacuum that may.ioccur. 

3.1:15. Close the valve. 

3.1:16. Clean, grease and store the Tool 
as required, 

3.117. Repeat this procedure as re­
quired durihgdrilling operations. 
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Stage 3.0 ̂ - M M ' basing 

3.2 Run the Wear Bushing Before Drill-
— — i r i g . 

rmm Previously u^dwearbush^ 
for damage and significant reduction in wall thickness due 
to wear. Where warranted such as highly deyiated, wells 
the weaf:bjisjilhg must he.checked 
integrity. 

f j j S ^ A l ^ i ^ Alwaw^^ while drilling to 
protect the load shoulders from damage.by the drill bit of 
rotating drill pipe, trie Wear Bushing must be retrieved 
prior to, running the casing. 

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

• bore is clean and:free of debris 

.? lift lugs are intact and undamaged 

• all threadsare cleanandfreeof debris 

3.2:2. Orient .the Tool with the liftllugs down. 

3^2.3. Make up a joint of drill pipe to the top of the Tool. 

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

• bore is clean and free of debris 

• stop lugs are secure 

• Urslots are clean andjfree of ciebris 

3:2:5. Lowetthe.Test:Piug:into trie.WearBushing and rotate 
the Plug 1 /4 turn clpckvyise. 

Running Tool 

14.93 

Wear Bushing 

14 00 

-10:75-

-4-1/2"IF 

RP130265 
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Stage 30 Casing 

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

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

3.2,6. Slowly lower the Wear Bush: 

ing Assembly through the BOP 
stack and land it on the Packoff 
Support Bushing. 

3.'2.7. Disengage the: Tool from the 
Wear Bushing by rotating the: 
drilj pipe wunterciockwise'1/4 
turn a hid lifting: straightup. 

3,2.8. Run in two uppermost. MBSi 
Spool Lockscrews 180° apart to 
holdthe wear bushing in place. 

•ff iwSSNijsjj^ A l l L6cks ' c rew"s : 

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

3.2.9. Retrieve the'To6ltotherig:flpor. 

3:2.10. Carefully remove'ihe tool from 
the drill string. 

3:2.11. Drii| as required: 

Upper Lockscrews 
Retracted Dimension 

BOP 
Stack 

Run In 2 
Uppermost | [_ j ) ' 
Lockscrews 

at 180"apart 

RP130266 

-Drill Pipe 

Running 
Tool 
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3.3 Retrieve the Wear 
Bushing After Drill-
Ing . 

3.3.1. Make up a joint of drill .pipe to 
the Run ning Tool ensuring the lift 
lugs are dovyn and the elastomer 
is up. 

3:3:2. Slowly lower the Tool through 
the BOP stack until it lands on 
the Wear Bushing. 

3:3.3. Rotate trie Tboi clockwise until 
the drill pipe drops approxi­
mately 2". This indicates the 
lugs'have aligned withJheWear 
Bushing slots. 

3:3:4. Slack off allweighttoniake sure 
the Tooi is down, 

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

3.3.6. Retract the uppermost MBS 
Spool Lockscrews as ihdi-
cated. 

'SS^^ i fNt i i iC^A 11 L o c k s c r e w s 
/ W 0 S T a c h l o v o p o s i t i o n s as . 
I n d i c a t e d . O t h e r w i s e c o n ­
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

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

3.3.8. Clean.grease and store theTool-
and WearBushing. 

Upper arid 
tower 

Lockscrews 
Retracted 

13-5/8" 5M MBS System 
13-3/8" x.9-5/8" x 5-1/2" 
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to handle and install the slip type casing hanger. 

mmm 1. Rercorifirm the?CasingiOD and 
grade. Remove and clean loose 
scale from Casing OD. 

2. Verify:Sli^Bpwi smooth, 
clean with no corrosion and 
damage free; 

3. ;Disass^rrib|y' pf/fhtf Hanger 
orient the split is hot required 

&4 Hang Qff the Casing . . 
3.4.1. Run the casing and cement as required. 

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

3.4.2. Drain the BOP and MBS .Spool bowl 
through the Spool side outlet. Leave 
theivalve open;untii,ihe?fcasingiHanger 
is set. 

3.4,3; There are two methods used to install: 
the Casing Hanger: 

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

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

3.4:4. Examine the CasingHanger(ltemB4) 
Verify, the following: 

• all screws are in place and intact 

• slips are intact, clean; undamaged 

13-5/8° Nom IC-1 
Packoff Assembly 

RP130268 

Remove 
Slip Retainer 
Screws 

0= 

Packoff Body 

T Seals? 

Dovetail 
Ir^'SeaK1" 

SPp:Segments 

latch Screw 

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

.3.4.6. Placetwo boardsagainst.thecasingto supporttheiHanger. 

:3.4:7. Wrap the Hanger around the casing and replace the latch screw. 

3.4:8. Remove the (4) slip retainer screws on the OD of the slip bowl. 
These screws;hold the slips'in retracted/position:; Slips will NOT 
setunless these'screws are removed before Hanger is placed/in 
the Spool. 

3.4.9. Grease the Casing Hanger body. 
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Itage 3J^ ivSi f2" Rasing 

3,4.10: Ensure all uppermost lock-
screws of the MBS Spool are, 
retracted "from the bore. 

i ^ g ^ g ^ i @ | A ) l L o c k s c r e w s 
fML/ST.acrTleve p o s i t i o n s a s 
i n d i c a t e d . O t h e r w i s e c o n ­
t a c t S u r f a c e E n g i n e e r i n g 
f o r g u i d a n c e . 

3.4.11: Remove the support boards and 
lower the Hanger into the PackT 

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 
rninimum weight is required). 

3.4 13. Slack off on the casing. A sharp 
decrease ontheweight indicator 
will signify thai the Hangerhas 
taken weight and is supporting 
the casing. 

from casing cut dobris 

3,4.14. Rough cut the casing approxi­
mately 12" above the top of 
the MBS Spool "and ™bve' thS 
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. 

Rough Cut 

Approximately 
12 00 

a. 
Uppermost: 
Lockscrews 
Retracted1 

RP130269 

Ji 
1-1/4" ± 1/8" 

Final Cut 

3:4.15. Final.cut.the casing at 1-1/4" ±1/8" above the top of the MBS Spool flange. 
Place a 3/8" x 3/16" bevel pn the casing stub and remove all burrs and 

There must npt be any rough edgos on the casing or the T seal 
of the Packoff will be damaged 

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

ijAw^NUlG' DO Not run In lockscrews. Do Not Fill the void above the hanger. 

CAIMERO 
13^5/8" 5M MBS System 

13-3/8" x 9-5/8" x 5-1/2" 
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Sjgage $M ̂  S4irW° Rasing; 

3.4! 16. Examine the Emergency, 
Packoff (Item B5). Verify the 
following: 

• T seal is prpperjy installed, 
clean and undamaged 

>• Dovetail seal is properly 
installed, clean and undam­
aged 

• bore is clean.and free of 
debris 

3.4.17: Wpe the.lD of the T Seal, OD 
of the Dovetail seal and OD of­
the casing stub with a light coat 
of oil or grease': 

awAMLNg Excessive oil orgrease will 
prevent a positive seal from forming. 

3.4.18: Ensure tlie spool bore is clean 
and free of debris: 

3.4:19. LiftandsuspendthePackpffand' 
carefully lower the packoff over 
the casing stub onto the Spool 
and landio'n top of the Casing' 
Hangeh 

IAWARNING DO NOT damage the T 
seals~ortheir sealing ability wlllsbe 
impaired! 

3.4.20. Run in the uppermost lock-
screws of the MBS Spool in an 
alternatingicross fashion to the 
torque referenced in the chart 
in the back of thiSiprocedure. 

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

[ A W A ^ N G ; DO NOT overfill the void. 
Oil that becomes trapped under the 
ring gasket will prevent formation of 
a positive seal. 

- H 4.45 

Run In All 
Uppermost 
Lockscrews 

RP130270 
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3 S Install the Tubing S p o o l 

3.5.1. Examine Ihe Tubing Spool (Item C1). 
Verify the following: 

• bore is clean and free of debris 

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

• ring grooves and seai.areas are clean. 
arid undamaged 

• peripheral equipmerit is intact arid 
undamaged 

••• fensure -the lockscrews ;of trie tubing 
spool are retracted from the bore 
Vindicated" 

a c h i e y e Jpos 111 o r i s a s I nc l ic a t e d 
O t h e r w i s e c o n t a c t S u r f a c e E n g l r 
n ee r i n g f o r g u l d a ri c e . 

3.5.2: Lubricate the (D of the P.seal arid the 
OD of :the: casing ;hanger/casing stub 
with light oil or grease. 

a positive seal from forming. 

3.5.3: ' install a new Ring Gasket BX-160 into 
the ring groove of the MBS Spool Flange. 

3:5.4; Lift and suspend the Tubing Spool over 
the Casing Packoff neck, ensuringsit is 
leyeL; 

3.5:5. Orient the Tubing Spool outlets as 
required arid carefully lower the Tubing 
Spool over the Casing Packoff rie^ 
it lands on theiring gasket. 

i ^ ^ ^ ^ S $°'":Nb^damage?tiie;''PJ seal'brilts 
sealing ability will be impaired. 

3.5:6. Make up the connection using the Studs 
aiuJNuts in an alternating cross fashion 
to the torque referenced in the chart in 
the back of this manuali 

'C' Type Tubing Spool 
13-5/8" 5M x 7-1716" 10M 

'NX' Bushing y//P Seal 
RP130271 



3L6 Energfee the Seal 
3,6:1. Locate the ports on the bottom 

tlange of the Tubing Spool for 
injecting plastic packing into 
the F' seaiiand^removeith&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 the1 

check valve and inject plastic; 
until a continuous stream flows 
from the emptyport; 

3:6:4., Replace the check valve and': 
pipe: plug -into the empty port 
and continue to inject plastic to* 
10,000 psi. 

mSMjgflH If emergency hanger was 
installed do not exceed 80% of, cas­
ing coif/apse. 

Remove Pipe Plug 
• a i f d ' l ^ 

Remove Pipe Plug 
'ahdCheck Valve 

arid Monitor 

RP130273 

3:6:5. Hdldahdjmpriitbr 

3.6.6. Once the injection pressure has stabilized; carefully bleed off injection 
pressure and removejinjection.gun. 

3.6.7. Replace the pipe plug into the open port. 

i l E S E i ' i F o r propertlnjectibn gun preparation, refer tb;the:page In jthe^ 
of this manual labeled "Injection Gun Preparation"^ 

3.7 Test the Connection ;< 

3:7.1. Locate the port on the bottom 
flange of the.Tubing Spool for 
•testing the connection-andVe^ •. 
rhove.the fitting; 

3:7.2. Install a.test'pump to theoperi 
port and inject test fluid to 5,000 
psi maximum. 

hjEHBl // emergency hanger was 
Installed do not exceed 80% of cas­
ing collapse. 

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

3.7.4. Once, fa satisfactory test is 
achieved, carefully bleed off 
test "pressure arid remove the 
test pump. 

3.7.5. Reinstall the filling. 

Remove Filling 
arid Inject 
Tost Fluid 

RP130274 
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Procedure for Field 
Wellhead- Parts for Pressure Seal 
The following procedure is a direct extraction (except for the 
numeric footnote^ 
6A'. Editorial' footnotes have been added.'to provide additional 
information^ 
specific field .weldingI applications. The;'recbmmended 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 shouid-qualify their welding pro«dure(sj and 
weldef(s) in accordance with applicable codes and standards2, 
the success of any field weld should be verified by subsequent 
hydrostatic test at the direction of Ihe customer. 

B.1: Introduction and Scope. - The folloy/ing recommended 
prb'ced r̂e.;:has'.been.prepare'd'-.witn'?particular regard to 
attaining pressure-tight welds when attaching casing 
heads, flanges, etc., to casing. Allhough.mpst of the 
high strength casing used (su 
considered field weldable; some success maybe obtained 
by using the following or similar procedures'. 

A CAupONilnsomewellheads.thesealweldlsalsoastructural 
weld and can bo subjected to high tonsile stresses. Consid­
eration must therefore be given by competent authority to the 
mechanlcal propertiesof the weld and Its heat affected zone. 

I ; The steels used in wellhoad parts and in casing are high 
strength steels that are susceplibie.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 responsibiiiiy for welding lies with the user and 
results are largely governed by tho welder's skill. Weld-
abljity of tho several makes and grades of casing varies 
widely, thus:pfacThg added 
trahspbHihgJa'-quaiifiea welder to the job; rather than using 
a.less-skilled.man v/ho may be at hand, will, ih most cases, 
prove economical: The responsiblei pperaiingTepreseriiative 
should ascertain the welder's qualifications and if necessary, 
assure himself 
isabie to perform the work satisfactorily. 

B.'2 Welding conditions^ 
must be avoided or mihimizedjh 
even the most skilled wetder cannot successfully \veld 
steels that are susceptible to cracking under adverse 
working conditions, or.when the work is rushed. Work 
above the wetder.bn the "drilling floor should be avoided. 
The weld should be protected from'dripping mud. water, 
•andioii and from wind, .rain; or other adverse weather 
conditions, the driiiing mudi water, or other fluids must 
bp.lowered ih tho.casing and kept at a low level until thb 
weid;has;propefly:.cooied; It isithe responsibiiiiy of:the. 

user to provide supervision that wiil assure favorable 
working cpridilions; adequate tirrie, and the necessary 
cooperation of the rig personnel. 

B.3 Welding. - The welding should be.done by the shielded 
metal-arc4 or other approved process; 

B.4 Filler Metal. -Aftertbe root pass, low hydrogen electrodes 
;or filler wires of a yield strength-'equaltotth'e casing yield 
strength should be used5. The low hydrogen electrodes 
include classes EXX15. EXX16. EXX18. EXX28 of AWS 
A5:1(latest:edition):.Md:Ste 
Electrodes' arid AWS;A5.5 (latest edition): Low Alloy 
:SI'ee/CbveredArc-lyeW/rlg £tec/rod0S,. Low hydrogen 
electrodes should not be exposed to the atmosphere uritii 
ready for use. Electrodes exposed to atmosp̂ ^ 
be dried 1 to 2 hours at 500 to 600T (260to.316'C) just 
before use8: 

•Available from tlie American Society for Testing and Materi­
als, ;i 916 Race reet/Philadelpfiiaj Pa. 19103. 

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

B.6 Preheatlng:SBoththecasing;aridtheweiiheadm 
should be preheated to 250-400'F (121to 204'C) !or a 
distance of at least 3 inchbs |76.2 riim/on either side 
of the weld location, using a suitabio.preheating torch. 
Before applying preheat, the fluid should be bailed out of 
trie casing to a point several inches (mm) below .the weld 
iowtion. The preheat temperature should be checked by 
the use of heat sensitive crayons. .Special attention must 
be given to preheating the.thick sections of wellhead parts 
to be weided/tb insureuniform heatihg.and expansion 
with respect to the relatively thin casing7. 

mmm Preheating may, have to modified because of the 
effect of temperature on adjacent 
in ay be damaged by exposure to temperatures 2Q0°F (93°C) 
andhigher. temperature, j l m ^ 
'should be determined beforethe application ofpreheat. 

IV. ' 1 - . - . ".-. V™^::.) • ' ' : • '. ' • 

JftyyMNjNG If Casing Head Isdeslgnedwithaninternaro-rlng 
' bottom prep and the Internal 6-rlhg is Installed, ensure the 
o-rlhg preheat temperature dobs not exceed 300° F. 



Kecom for Field 
Wellhead Parts for Pressure Seal 
B7. Welding technique. -Use a 1/8 or 5/32 inch (3.2 or 4.0 

mm) E6010 electrode* and step weld the first bead (root 
pass); that is, weld approximately 2 to 4 inches (50 to 
100 mm) and then mpye diam'etricaiiy opposite this'p 
and weld 2 to 4 inches (50 to 100 mm). Then y/eld 2 to 
4 inches (50 to 100 mm) halfway between the first two 
.vvelds. mdye'diamelrically opposite this v/eid, and,so on 
until the first pass is conipleted. The second pass should 
be made with a 5/32 (4.0mm) low hydrogen electrode of 
the prpper strength and may be continuous. The balance 
of the welding groove may then be filled with continuous 
passes without back stepping or ^ 
(4.8 mm) low hydrogerielectrode. All beads should be, 
stringer :beads y/ith good pehetration, and each bead 
after the.root pass should be thoroughly peehed before 
applying the next bead: There should bb 
arid welds shall be vyorkmanlike in appearance. 

E7018RODSHAVEBEENSUCCESSFULLYUSED 
FOR ROOT PASS. 

T. Test ports should be open when y/olding is per .formed: 
:.tp prevent pressure:^ 

2. buririgweidih 
•of the weld;s'hould be maintained at ^ 

3. Care should be taken .to Insure that the. welding-cabie. is 
properly grounded to the casing, but ground wire should not. 
^be.welded to the casing orthe.vvelihead 
be firmly clamped to the casing, the wellhead, or fixed In posi-: 
Hon behveen;pipe slips. Bad contact may rause sparking, 
.with resultant hardspotsbeneathwW^^ 
develop; The welding cable should not be grounded to the 
steel derrick, nor to the rotary-table base. 

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

B.9 :Defe'b!&-$n^ 

'bead should be removed to sound metal by chipping or 
griridihg befpre deppsitingjthe next bead. 

B.IOPostiieating. - For the removal of all brittle areas on high 
strength steel casing, a post heat temperature of 1050-. 
1100'F' (566jp,593*CJ?. is desirable: It is recognized, 
however,; that :thistemperature is difficult or impossible 
to[ bbtain Iii the field;arid 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 500-900oFY260 to 482*C) has 
been used with satisfactory results. 

B.11 Cooling. - Rapid; cooling| mustbe avoided. To assuro.slow 
cppiingiweldsshpu^ 
conditions (cpid.rain, high y/inds,:etc.) By the use bf â  
blanket of asbestos'? or other suitable insulating mate-
rial. Particular at tend 
uniform cooling ofthethick; sections of the wellheadparts 
a n d ̂  t h e re la live j yt h I n, ca s i n g, a s the'relatively thin cas­
ing wili pull away from the head or hanger if allowed to 
cpoi mpre rapidjy. Jhe;welds should .cool in air to 250°F 
/f2/-^.(measured with a heat sensitive crayon) prior 
to permitting thb mud to rise in the casing: 

'iSSSKi rthe above:prbcedure Is pfesehted fbr thb cbh-
venlehce of our customers. Please Contact Cameron's Land 
Wellhead engineering Grolip In Houston, Texas if any additional 
assistance is required: 
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ro&edure. for Field 
su re Seal 

igiPSpelo 

'APiiSPEGIFIGATION 6A -;FourieehlhEdition, fvlarch 1983, Ap­
pendix B, Page 109 

?ASME tSectipn iX is one for 
• the qualification of welding procedures and welders. It specifically 
assigns the responsibility of q^ 
weldersjp.theprga^ 
over the' production welding; * 

''Many;ofJheihigh:strength:casing;grad 
ability will vary from one.casing manufacturer toanother even 
v/ithin a'given casing grade. The v/eldability of any base metal is 
determined largely;by its chemical imposition. Casing niaieriais; 
even within a given grade vary widely in their chemical niakeup: 
This necessitates the qualification of welding procedures, not just 
for a particular grade but also for each different chemical makeup; 
VWeh quaiityingw^ 
it is .recommended that field welding conditions be simulated as 
muchias\}s.possible.Itisyeiyjmportant that the vveldm 
and techniques qualified are duplicated in the field. 

'American Welding Society designation SMAW (Shielded Metai 
Arc Welding), commoniy referred to as "stick "welding." 

'Findihgfillermetalsthatv/iiimatchthesirengthofthe high strength 
casings wiil be very difficult if not impossible to do. For instance, 
E12018M is the highest s t r e ^ 
It has a; minimum specified yield strength of 108. ksi. That does 
not meet the miriimum specified yield strength for P-110 or Q-125 
casing: Whbn joining carbon and low'allby 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 
v/eaker of thb.tv/o materials being jbiried; When dealing "with the 
high strength casings such as N-8d;P-110 and Q-125. the mate­
rial to which any one of theso is to be joined y/ill probably be the 
weaker of the two. In such cases, filler metais should be selected 
basedp.n the. minimum specified strength ofthe weakermaterial. It 
is tho responsibility of the user tpspecity the size of weld required 

' based 6,1 anticipated loads and strength of.wbld metal being used. 

6The reason for maintaining low moisture in the electrodes is to 
minimize the amount of hydrogen that is liberated at the arc during 
welding. Whon welding high strength low alioy steeis, hydrogen 
can promote delayed cold cracking in hardened weld metals and 
heat affected zones. One of the ways to reduce thb chance of.cold 

cracking is;to;minimize;the?hydrogenpbtehtial:bf t 
through riioisture control. 

'Internal preheaters for preheating the casing and wellhead mem­
ber from the inside are availablefrom Cameromand are 
highly recommended: 

eE6010 electrodes contain high leyelsbf moisture in their coating. 
Hydrogen which is liberated from moisture under the 
;intense;heat of the electric arc, migrates 'ihtbvthe we id 
metal and heat affected zone and canpromote hydrogen 
:ihduced cold cracking as the weld cools down. For this 
reasoni. some companies eiect;not:to*usevE6bl6 eiec-
trodes for the first pass, even though there are benefits 
from the. standpoint of operator appeal and penetration. 
I f theyare. used; precautionsmustbe taken to get ridof 
tho diffusible hydrogen before the weld cools, froriii pre­
heating temperatures. Given enough time at elevated' 
temperatures; the'hydrogen wili;diffuse;outofthe"metai; 
The rate of diffusion is time and temperature dependant. 
Therefore-the diffusion process can be promoted through 
the use of high1 preheats;post weld stress reiiefipostweid' 

: soaks a t Or a bove preh^ 

mmm E7018 RODS HAVE BEEN SUCCESSFULLYUSED: 
FORROOTPASS. 

'Lowalloyweldsthatare required to'meetNACEMRO^̂  
tion must be stress reiieved at 1150°F/62f °C) minimum. 

'?For health reason's, Cameron strongly recommends against the 
use of asbestos insulating blankets ; There are many 
good non-asbestos materials that can be used as;an 
acceptable substitute. 
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R e c o m m e n d e d Makeup Torques for 

Por API 6A: preload = 

Flange Bolting Ft-Lbf 

BoltSi'C 

NornOD TPI 

B7M, L7M (Sy=80 ksi) B7, L7, GOO (Sy=l05ksi) BoltSi'C 

NornOD TPI cf=0 ()7 Of=0 13 c:f=() 07 Cf=0 13 

.500-13 27 45 35 59 

.625-1 I 52 88 f>8 1 10 

.750-10 90 153 118 200 
.870 «» 143 - ; ^43 *, 188 319 
1.000-8 213 361 279 474 

' ̂  1.125, 8 *s.' 305- , ' 523 401 (i86 
1.250-8 421 726 553 953 

, ^1^.375-8 iiGJ 9./C /3«) *l280 
1.500-8 733 1280 . 962 1680 

K '" Ŝ 1.625j« <)34 I (.40 1 v:w 
1.750-8 1170 2050 1530 2700 
1.875-8, 1440 2640 1890 3330 
2.000-8 1750 3090 2300 4060 

, "2.250-8 2500 4440 3280 - 5820 
2.500-8 3430 6120 4500 8030 

" ,2.625,8 3970 7100 4/20 8430 
2.750-8 4570 8180 5420 9700 

" "3.000-8 S930 10/00 70 SO 12/00 
3.250-8 7550 13600 8970 16100 

'„ , 3.500-8 9430 17000 1 1 •?()() • , '„ 20200 
3;750r8 11600 21000 13800 24900 

• ! S3.87'> 8 12800 , . 23200 15200 27500 
4.000-8 ; 14100 25500 16700 30300 

The jriformati6ri : lri; ih Theifrifdrmatibh is: presented 
f o r i l h e i ^ The 'coeffidierits'of; 
friciiq^^ apprpximatipnsjofjt^ studs and'nuts, aS;V/eii as the:riuts and flange face.'Ai 
coefficient friction of 0.13 essumes lhe threads and nut bearing surfaces are bare metal and are wel l lubricated with thread 
compound. A coefficient of friction of 0^07 assumes the thread and nuts are coated with a fluoropolymer material. 

Lubrication 

It i s e s s e n t i a j i l h ^ Cameron clamps 
and fast c lamps requiro lubrication on the hub-clamp contact area! Acceptable lubricants Include thread joint compounds 
which mee t the fo^ 
(Reference - Jet.Lube Grease, 1 lb cqn;PN: 2737980-02) , 

Studs and nuts coated with Xyian/PTFE compound In accordance with o Cameron procedure do not require lubrication. 
Hoy/ever, a light coat of API Recommended Practice 5 A 3 / l s 6 l 3 6 7 8 thread compound Is recommended for Xyland-coated 
bolting as ah aid to assembly. 

Material: gaskets should be lightly coated with lubrtcantipyiotfto assembly, Acceptable lubricants include motor oil or 
Cameron gate valve'greases. " '"' " " ' " " " ' " "" ' * " " " • • • • • •» • • • . • ' ............. 
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fG-test-P.I 

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

B o w l j M a x i m u m H a n g i n g L o a d ( I n 1 0 0 0 s Ibsjr a t I f e s t P r e s s u r e 

S i z e ; P r e s s u r e ; 0 p s i ; 2 ,000 p s i ; 3 ,000 p s i 6 ,000 p s i 10 ,000 p s i 15 ,000 p s i 

• 7-1/1?" 

'• 2,6o6lio 
; 5,ooo psi 2 1 3 \ 135 9 6 19 ; N/A N/A 

• 7-1/1?" \ 10,000 psi • • 2 5 3 ; 175 136 5 9 0 N/A' • 7-1/1?" 

155660 psi : 4 7 7 \ 3 9 9 3 6 0 2 8 2 8 8 6 

0 " 
2,000 to 

10,000 psi 
• 6 0 0 4 7 9 4 1 9 2 9 9 i 0 N/A 

0 " 

15,000 psi I 7 5 1 • 6 3 0 5 7 0 I 4 5 0 149 0 

1 1 " 
2,6oo;to 

•10,000 psi ; • 1277 1091 9 9 8 8 1 2 348 N/A 
1 1 " 

: 15,O0Q;psi • 1696 1410 '•• 1317 : 1131 6 6 7 2 0 2 

• 13rS/a~ '• 
2,000 to 

10,000 psi .1713 1426 1 2 8 3 9 9 7 2 8 1 N/A • 13rS/a~ '• 

16,000 psi :: 21,42 1855 I 1712 i 1426 7 1 0 5 

: 1 6 - 3 / 4 " 2,000 to 
5,000 psi . 3 0 7 6 2 6 4 1 2 ^ 2 4 ; 1 9 9 0 N/A N/A 

2 0 " 2,000 to 
5,000 psi ; 2 7 3 3 2 0 9 6 1778 1142 I N/A N/A 

sers 
Minimum Casing t o a d 

for IC-2 & IC-6 Casing Hangers 

Hanger 
Nominal Size . 

Casing 

Size 

Load 

; (Pounds) 

. 4-1/2" " " 78,000 "[ 

'74,60 b 

11" 
5,'l/2" 70,000 

11" 
6-5/8" ; .59,000 

J" ! 55,000 

V ' 7-5/8" ' • 48.000 

5-1/2" 120,000 

7" : 106,000 

? 13-5/8" ; c; 7-5/8" 99,000 

:8-5/8" 86,000 

;;; 9-5/8" j 72,000 

10-3/4" 1 54,000 

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

Hanger Casing Load 

; Nominal Size •• Size ; (Pounds) 

9-5/8" l 146,000 

10-3/4" 128,600 

16-3/4" 11-3/4" 116,000 : 

\ i 1-7/8" I- 109,000 

13-3/8" * 79,000 

10-3/4" 228,000 

20-3/4" L 13-3/8" 180,600: 
S 21-1/4" : 13-5/8" | 175.000 

16" 120.000 
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Style Lo^tearew ©harts 

Operational Sequence 
•fr Ensure the well is safe and undsrcontroi andtne 

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

C A U T I O N " Well bore pressure may exist Inboard of 
lock screw packing: Therefore, it Is imperative to only 
relieve the gland the minimum amount required to permit 
rotation of the locksrew for prevention pressure release 
escape of well bore. 
z r Retighten the Gland Nut to approximately, so ft/lbs 
4. Run in and tighten all lockscrews in an alternating 

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

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

u Recommended Gland Nut Torque 
for N stylejlLockscrews 

Pressure Rating • Required Torque 

2,000 psi ; 400 to 500 ft lbs ; 

\ 3,006psi I 400 to 500 ft lbs ] 

5,000 psi \ 500 to 600 ft lbs ; 

10,000 psi ; ! 600 to 700 ft lbs \ 

15,000 psi : 800 to 1000 ft lbs ; 

20,000 psi [ 1000 to 1300 ft lbs ; 

N Style Lockscrew 
Torque Values for 
Elastomer Hangers 

Flange 
Size 

"Pres­
sure 

Rating, 
(psi) 

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

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

4-1/16" 
\ 10,000 

1 156(200) i 300 (466) I 4-1/16" 
[ : 15,000 ; 

1 156(200) i 300 (466) I 

• 2000 I r : : i 

". 3000 \ ] 250 (340) ; 

' 7 1/1 iR " 
\ 5000 j 

150 (200) 
r 10,000. 

150 (200) 

: 450(610) ; 
: 15=000 

: 450(610) ; 

20,000 550,(756) ; 

2000 fi 
200(270) ; 300(400) ; 

. 3000 
200(270) ; 300(400) ; 

9" 
; 5000 175 (240) 

{ 450.(610) " 9" 
10,000 j 

{ 450.(610) " 

\; 15,000 ] 150(266); ! 550(750) ; 

20,000 '•• 1356(1830) : 

; 2000 I 
200(270) ; ; 300(400) : 

] 3000 
200(270) ; ; 300(400) : 

; i i " •! 
i 5000 :1 175 (240) 

• 10,000 : ; 450(610) : 

15.006 * I 150 (200) 

20,6o6 ; 1350(1830) i 
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1: Maintaining the-lhjectiori Q Pump.,arid Ihj&cJipn Gun fpr injecting P seals: 
2. Operate Test Pump to inject fluid into injection gun. 
3. Monitor open end 
4. After plasticpacking pegins to fiow fronr open end of injection Gun continue-

sure; an^additional 200 to 400 psi. 
5. Stop pumpingTestPump and rridniiorrplaslic packihg moyement and pressure orithe pressure,gaugev. 
6. Once packing has stopped flowing an'd 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 arid is 
not included in the actual injection pressure. 

J If the plastic packing arid the fluid pressure from the Test Purrip is increased 
to. 1200 psi, after allpwirig the pressure to fall the plastic packing arid needle on tho 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 500.0 psi then 
theifiriai gauge reading when the P s^ 

The^ampurit of pressure required to force plastic packing to flow from the Irijectiori Gun is dependent ori 
several factors including outside .temperature and theplastic injection gun itself; The exarriple given above is for illustra­
tion purposes only. 

13-5/8" 5M MBS System 
13-3/8" x 9-5/8" x 5-1/2" 
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PECOS DISTRICT 
CONDITIONS OF APPROVAL 

OPERATOR'S NAME: Legend Natural Gas III Limited Partnership 
LEASE NO.: NM110829 

WELL NAME & NO.: 4H-Browning Federal Com 
SURFACE HOLE FOOTAGE: 1107N& 13077E 
BOTTOM HOLE FOOTAGE 3317N& 14907E 

LOCATION: Section 20, T.24 S., R. 28 E., NMPM 
COUNTY: Eddy County, New Mexico 

TABLE OF CONTENTS 
Standard Conditions of Approval (COA) apply to this APD. If any deviations to these 

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

I I General Provisions 
I I Permit Expiration 
I I Archaeology, Paleontology, and Historical Sites 

Noxious Weeds 
^Special Requirements 

Cave/Karst 
Communitization Agreement 

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

I I Road Section Diagram 
Drilling 

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

f~~l Production (Post Drilling) 
Well Structures & Facilities 
Pipelines 
Electric Lines 

I I Interim Reclamation 
I I Final Abandonment & Reclamation 
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I. GENERAL PROVISIONS 

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

II. PERMIT EXPIRATION 

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

III. ARCHAEOLOGICAL, PALEONTOLOGY & HISTORICAL SITES 

Any cultural and/or paleontological resource discovered by the operator or by any person 
working on the operator's behalf shall immediately report such findings to the Authorized 
Officer. The operator is fully accountable for the actions of their contractors and 
subcontractors. The operator shall suspend all operations in the immediate area of such 
discovery until written authorization to proceed is issued by the Authorized Officer. An 
evaluation of the discovery shall be made by the Authorized Officer to determine the 
appropriate actions that shall be required to prevent the loss of significant cultural or 
scientific values of the discovery. The operator shall be held responsible for the cost of 
the proper mitigation measures that the Authorized Officer assesses after consultation 
with the operator on the evaluation and decisions of the discovery. Any unauthorized 
collection or disturbance of cultural or paleontological resources may result in a 
shutdown order by the Authorized Officer. 

IV. NOXIOUS WEEDS 

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

Cave and Karst 

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

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

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

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

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

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

Leak Detection System: 
- A method of detecting leaks is required. The method could incorporate gauges to 

measure loss, situating values and lines so they can be visually inspected, or installing 
electronic sensors to alarm when a leak is present. Leak detection plan will be submitted 

' to BLM for approval. 

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

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

Rotary Drilling with Fresh Water: 
Fresh water will be used as a circulating medium in zones where caves or karst features 
are expected. SEE ALSO: Drilling COAs for this well. 
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Directional Drilling: 
Kick off for directional drilling will occur at least 100 feet below the bottom of the cave 
occurrence zone. SEE ALSO: Drilling COAs for this well. 

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

Regardless of the type of drilling machinery used, i f a void of four feet or more and 
circulation losses greater than 70 percent occur simultaneously while drilling in any cave-
bearing zone, the BLM will be notified immediately by the operator. The BLM will 
assess the situation and work with the operator on corrective actions to resolve the 
problem. 

Abandonment Cementing: 
Upon well abandonment in high cave karst areas additional plugging conditions of 
approval may be required. The BLM will assess the situation and work with the operator 
to ensure proper plugging of the wellbore. 

Pressure Testing: 
Annual pressure monitoring will be performed by the operator on all casing annuli and 
reported in a sundry notice. If the test results indicated a casing failure has occurred, 
remedial action will be undertaken to correct the problem to the BLM's approval. 

Drilling: 

Communitization Agreement 
A Communitization Agreement covering the acreage dedicated to this well must be filed 
for approval with the BLM. The effective date of the agreement shall be prior to any 
sales. In addition, the well sign shall include the surface and bottom hole lease numbers. 
If the Communitization Agreement number is known, it shall also be on the sign. If not, 
it shall be placed on the sign when the sign is replaced. 
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VI. CONSTRUCTION 

A. NOTIFICATION 

The BLM shall administer compliance and monitor construction of the access road and 
well pad. Notify the Carlsbad Field Office at (575) 234-5909 at least 3 working days 
prior to commencing construction of the access road and/or well pad. 

When construction operations are being conducted on this well, the operator shall have 
the approved APD and Conditions of Approval (COA) on the well site and they shall be 
made available upon request by the Authorized Officer. 

B. TOPSOIL 

The operator shall strip the top portion of the soil (root zone) from the entire well pad 
area and stockpile the topsoil along the edge of the well pad as depicted in the APD. The 
root zone is typically'six (6) inches in depth. All the stockpiled topsoil will be 
redistributed over the interim reclamation areas. \Topsoil shall not be used for berming 
the pad or facilities. For final reclamation, the topsoil shall be spread over the entire pad 
area for seeding preparation. 

Other subsoil (below six inches) stockpiles must be completely segregated from the 
topsoil stockpile. Large rocks or subsoil clods (not evident in'the surrounding terrain) 
must be buried within the approved area for interim and final reclamation. 

C. CLOSED LOOP SYSTEM 

Tanks are required for drilling operations: No Pits. 

The operator shall properly dispose of drilling contents at an authorized disposal site. 

D. FEDERAL MINERAL MATERIALS PIT 

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

E. WELL PAD SURFACING 

Surfacing of the well pad is not required. 

If the operator elects to surface the well pad, the surfacing material may be required to be 
removed at the time of reclamation.The well pad shall be constructed in a manner which 
creates the smallest possible surface disturbance, consistent with safety and operational 
needs. 
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F. EXCLOSURE FENCING (CELLARS & PITS) 

Exclosure Fencing 
The operator will install and maintain exclosure fencing for all open well cellars to 
prevent access to public, livestock, and large forms of wildlife before and after drilling 
operations until the pit is free of fluids and the operator initiates backfilling. (For 
examples of exclosure fencing design, refer to BLM's Oil and Gas Gold Book, Exclosure' 
Fence Illustrations, Figure 1, Page 18.) 

G. ON LEASE ACCESS ROADS 

Road Width 
The access road shall have a driving surface that creates the smallest possible surface 
disturbance and does not exceed fourteen (14) feet in width. The maximum width of 
surface disturbance, when constructing the access road, shall not exceed twenty-five (25) 
feet. 

Surfacing 
Surfacing material is not required on the new access road driving surface. If the operator 
elects to surface the new access road or pad, the surfacing material may be required to be 
removed at the time of reclamation. 

Where possible, no improvements should be made on the unsurfaced access road other 
than to remove vegetation as necessary, road irregularities, safety issues, or to fill low 
areas that may sustain standing water. 

The Authorized Officer reserves the right to require surfacing of any portion of the access 
road at any time deemed necessary. Surfacing may be required in the event the road 
deteriorates, erodes, road traffic increases, or it is determined to be beneficial for future 
field development. The surfacing depth and type of material will be determined at the 
time of notification. 

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

Ditching 

Ditching shall be required on both sides of the road. 

Turnouts 
Vehicle turnouts shall be constructed on the road. Turnouts shall be intervisible with 
interval spacing distance less than 1000 feet. Turnouts shall conform to Figure 1; cross 
section and plans for typical road construction. 
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Drainage 
Drainage control systems shall be constructed on the entire length of road (e.g. ditches, 
sidehill outsloping and insloping, lead-off ditches, culvert installation, and low water 
crossings). 

A typical lead-off ditch has a minimum depth of 1 foot below and a berm of 6 inches 
above natural ground level. The berm shall be on the down-slope side of the lead-off 
ditch. 

Cross Section of a Typical Lead-off Ditch 

All lead-off ditches shall be graded to drain water with a 1 percent minimum to 3 percent 
maximum ditch slope. The spacing interval are variable for lead-off ditches and shall be 
determined according to the formula for spacing intervals of lead-off ditches, but may be 
amended depending upon existing soil types and centerline road slope (in %); 

Formula for Spacing Interval of Lead-off Ditches 

Example - On a 4% road slope that is 400 feet long, the water flow shall drain water 
into a lead-off ditch. Spacing interval shall be determined by the following formula: 

400 foot road with 4% road slope: 400' + 100' = 200' lead-off ditch interval 
4% 

Cattleguards 
An appropriately sized cattleguard sufficient to carry out the project shall be installed and 
maintained at fence/foad crossings. Any existing cattleguards on the access road route 
shall be repaired or replaced i f they are damaged or have deteriorated beyond practical 
use. The operator shall be responsible for the condition of the existing cattleguards that 
are in place and are utilized during lease operations. 

Fence Requirement 
Where entry is granted across a fence line, the fence shall be braced and tied off on both 
sides ofthe passageway prior to cutting. The operator shall notify the private surface 
landowner or the grazing allotment holder prior to crossing any fences. 

f 
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Public Access 
Public access on this road shall not be restricted by the operator without specific written 
approval granted by the Authorized Officer. 

Construction Steps 1. Salvage topsoil 3. Redistribute topsoil 
2. Construct road 4. Revegetate slopes 

- center line of roadway -

shoulder—? turnout 10" 

transition 25' 100" 25* transition 
full turnout width 

Typical Turnout Plan 

Intervisibte turnouts shall be constructed on 
all single lane roads on all blind curves with 
additional tunouts as needed to keep spacing 
below IOOO feet 

Level Ground Section 

road 
type 

OOWI) 

eartJi surface 
aggregate surface 
paved surface 

.03-XI5 ft/ft 

xa-M ft/ft 
m-mwst 

Depth measured from 
the bottom of the ditch 

Side Hill Section 

travel surface -•-
(slope 2 - 4%) 

Typical Outsloped Section Typical Inslope Section 

Figure 1. Cross-sections and plans for typical roadsections representative of BLM resource or FS local and higher-class roads. 
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VII. DRILLING 

A. DRILLING OPERATIONS REQUIREMENTS 

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

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

IE] Eddy County 
Call the Carlsbad Field Office, 620 East Greene St., Carlsbad, NM 88220, 
(575) 361-2822 

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 monitoring 
equipment in place prior to drilling out of the surface shoe. 

2. Unless the production casing has been run and cemented or the well has been 
properly plugged, the drilling rig shall not be removed from over the hole without 
prior approval. If the drilling rig is removed without approval - an Incident of 
Non-Compliance will be written and will be a "Major" violation. 

3. Floor controls are required for 3M or Greater systems. These controls will be on the 
rig floor, unobstructed, readily accessible to the driller and will be operational at all 
times during drilling and/or completion activities. Rig floor is defined as the area 
immediately around the rotary table; the area immediately above the substructure on 
which the draw works is located, this does not include the dog house or stairway area. 

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

B. CASING 

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

Centralizers required on surface casing per Onshore Order 2.III.B.l.f. 

Wait on cement (WOC) time prior to drilling out for a primary cement job will be a 
minimum 18 hours for a water basin, 24 hours in the potash area, or 500 pounds 
compressive strength, whichever is greater for all casing strings. DURING THIS 
WOC TIME, NO DRILL PIPE, ETC. SHALL BE RUN IN THE HOLE. Provide 
compressive strengths including hours to reach required 500 pounds compressive 
strength prior to cementing each casing string. IF OPERATOR DOES NOT HAVE 
THE WELL SPECIFIC CEMENT DETAILS ONSITE PRIOR TO PUMPING 
THE CEMENT FOR EACH CASING STRING, THE WOC WILL BE 30 HOURS. 
See individual casing strings for details regarding lead cement slurry requirements. 

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

Possibility of water flows in the Salado and Castile. 
Possibility of lost circulation in the Rustler, Salado, and Delaware. 

A MINIMUM OF TWO CASING STRINGS CEMENTED TO SURFACE IS 
REQUIRED IN HIGH CAVE/KARST AREAS. THE CEMENT MUST BE IN A 
SOLID SHEATH. THEREFORE, ONE INCH OPERATIONS ARE NOT 
SUFFICIENT TO PROTECT CAVE KARST RESOURCES. A CASING DESIGN 
THAT HAS A ONE INCH JOB PERFORMED DOES NOT COUNT AS A SOLID 
SHEATH. 

1. The 11-3/4 inch surface casing shall be set at approximately 400 feet (a minimum of 
25 feet into the Rustler Anhydrite and above the salt) and,cemented to the surface. If 
salt is encountered, set casing at least 25 feet above the salt. 

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

b. Wait on cement (WOC) time for a primary cement job is to include the 
lead cement slurry. 

c. Wait on cement (WOC) time for a remedial job will be a minimum of 4 hours 
after bringing cement to surface or 500 pounds compressive strength, 
whichever is greater. 
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d. I f cement falls back, remedial cementing will be done prior to drilling out that 
string. 

Formation below the 11-3/4" shoe to be tested according to Onshore Order 
2.III.B.1J. Test to be done as a mud equivalency test using the mud weight 
necessary for the pore pressure of the formation below the shoe and the mud weight 
for the bottom of the hole. Report results to BLM office. 

2. The minimum required fill of cement behind the 8-5/8 inch intermediate casing is: 

>3 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 8-5/8" shoe to be tested according to Onshore Order 2.III.B.l.i. 
Test to be done as a mud equivalency test using the mud weight necessary for the 
pore pressure of the formation below the shoe (not the mud weight required to 
prevent dissolving the salt formation) and the mud weight for the bottom of the 
hole. Report results to BLM office. 

Centralizers required on horizontal leg, must be type for horizontal service and a 
minimum of one every other joint. 

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

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

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

C. PRESSURE CONTROL 

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

2. Operator has proposed a multi-bowl wellhead assembly. This assembly will only 
be tested when installed on the surface casing. Minimum working pressure of 
the blowout preventer (BOP) and related equipment (BOPE) required for 
drilling below the surface casing shoe shall be 5000 (5M) psi. 
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a. Wellhead shall be installed by manufacturer's representatives, submit 
documentation with subsequent sundry. 

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

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

d. Operator shall perform the intermediate casing integrity test to 70% 
of the casing burst. This will test the multi-bowl seals. 

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

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

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

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

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

b. The test shall be run on a 5000 psi chart for a 2-3M BOP/BOP, on a 10000 psi 
chart for a 5M BOP/BOPE and on a 15000 psi chart for a 10M BOP/BOPE. 
If a linear chart is used, it shall be a one hour chart. A circular chart shall' 
have a maximum 2 hour clock. If a twelve hour or twenty-four hour chart is 
used, tester shall make a notation that it is run with a two hour clock. 

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

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

D. DRILL STEM TEST 

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

E. WASTE MATERIAL AND FLUIDS 

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

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

EGF 103014 
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VIII. PRODUCTION (POST DRILLING) 

A. WELL STRUCTURES & FACILITIES 

Placement of Production Facilities 
Production facilities should be placed on the well pad to allow for maximum interim 
recontouring and revegetation of the well location. 

Exclosure Netting (Open-top Tanks) 
Immediately following active drilling or completion operations, the operator will take 
actions necessary to prevent wildlife and livestock access, including avian wildlife, to all 
open-topped tanks that contain or have the potential to contain salinity sufficient to cause 
harm to wildlife or livestock, hydrocarbons, or Resource Conservation and Recovery Act 
of 1976-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 contain substances that could 
be harmful to wildlife or livestock. Use a maximum netting mesh size of 1 V2 inches. ' 
The netting must not be in contact with fluids and must not have holes or gaps. 

Chemical and Fuel Secondary Containment and Exclosure Screening 
The operator will prevent all hazardous, poisonous, flammable, and toxic substances from 
coming into contact with soil and water. At a minimum, the operator will install and 
maintain an impervious secondary containment system for any tank or barrel containing 
hazardous, poisonous, flammable, or toxic substances sufficient to contain the contents of 
the tank or barrel and any drips, leaks, and anticipated precipitation. The operator will 
dispose of fluids within the containment system that do not meet applicable state or U. S. 
Environmental Protection Agency livestock water standards in accordance with state law; 
the operator must not drain the fluids to the soil or ground. The operator will design, 
construct, and maintain all secondary containment systems to prevent wildlife and 
livestock exposure to harmful substances. At a minimum, the operator will install 
effective wildlife and livestock exclosure systems such as fencing, netting, expanded 
metal mesh, lids, and grate covers. Use a maximum netting mesh size of 1 Vi inches. 

Open-Vent Exhaust Stack Exclosures 
The operator will construct, modify, equip, and maintain all open-vent exhaust stacks on 
production equipment to prevent birds and bats from entering, and to discourage 
perching, roosting, and nesting. {Recommended exclosure structures on open-vent 
exhaust stacks are in the shape of a cone.) Production equipment includes, but may not 
be limited to, tanks, heater-treaters, separators, dehydrators, flare stacks, in-line units, and 
compressor mufflers. 

Containment Structures 
Proposed production facilities such as storage tanks and other vessels will have a 
secondary containment structure that is constructed to hold the capacity of 1.5 times the 
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largest tank, plus freeboard to account for precipitation, unless more stringent protective 
requirements are deemed necessary. 

Painting Requirement 
All above-ground structures including meter housing that are not subject to safety 
requirements shall be painted a flat non-reflective paint color, Shale Green from the 
BLM Standard Environmental Color Chart (CC-001: June 2008). 

A. PIPELINES 

BURIED PIPELINE STIPULATIONS 

A copy of the application (Grant, APD, or Sundry Notice) and attachments, including conditions 
of approval, survey plat and/or map, will be on location during construction. BLM personnel may 
request to you a copy of your permit during construction to ensure compliance with all 
stipulations. 

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

1. The Holder shall indemnify the United States against any liability for damage to life or 
property arising from the occupancy or use of public lands under this grant. 

/ 2. The Holder shall comply with all applicable Federal laws and regulations existing or hereafter 
enacted or promulgated. In any event, the holder shall comply with the Toxic Substances Control 
Act of 1976 as amended, 15 USC 2601 et seq. (1982) with regards to any toxic substances that 
are used, generated by or stored on the right-of-way or on facilities authorized under this right-
of-way grant. (See 40 CFR Part 702-799 and especially, provisions on polychlorinated biphenyls, 
40 CFR 761.1-761.193.) Additionally, any release of toxic substances (leaks, spills, etc.) in 
excess ofthe reportable quantity .established by 40 CFR Part 117 shall be reported as required by 
the Comprehensive Environmental Response, Compensation, and Liability Act, section 102b. A 
copy of any report required or requested by any Federal agency or State government as a result of 
a reportable release or spill of any toxic substances shall be furnished to the authorized officer 
concurrent with the filing of the reports to the involved Federal agency or State government. 

3. The holder agrees to indemnify the United States against any liability arising from the release 
of any hazardous substance or hazardous waste (as these terms are defined in the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. 9601, et 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 ofthe 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 
repair all damages resulting therefrom, on the Federal lands, the Authorized Officer may take 
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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: 

» Blading of vegetation within the right-of-way will be allowed: maximum width of 

blading operations will not exceed 20 feet. The trench is included in this area. {Blading 
is defined as the complete removal of brush and ground vegetation) . 

• Clearing of brush species within the right-of-way will be allowed: maximum width of 

clearing operations will not exceed 30 feet. The trench and bladed area are included in 
this area. {Clearing is defined as the removal of brush while leaving ground vegetation 
(grasses, weeds, etc.) intact. Clearing is best accomplished by holding ihe blade 4 to 6 
inches above the ground surface.) 

o The remaining area of the right-of-way (if any) shall only be disturbed by compressing 
the vegetation. {Compressing can be caused by vehicle tires, placement of equipment, 
etc.) 

8. The holder shall stockpile an adequate amount of topsoil where blading is allowed. The 
topsoil to be stripped is approximately 6 inches in depth. The topsoil will be segregated 
from other spoil piles from trench construction. The topsoil will be evenly 'distributed over the 
bladed area for the preparation of seeding. 

9. The holder shall minimize disturbance to existing fences and other improvements on public 
lands. The holder is required to promptly repair improvements to at least their former state. 
Functional use of these improvements will be maintained at all times. The holder will contact the 
owner of any improvements prior to disturbing them. When necessary to pass through a fence 
line, the fence shall be braced on both sides of the passageway prior to cutting of the fence. No 
permanent gates will be allowed unless approved by the Authorized Officer. 

10. Vegetation, soil, and rocks left as a result of construction 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 where erosion control structures are required to stabilize soil conditions, the 
holder will install such structures as are suitable for the specific soil conditions being encountered 
and which are in accordance with sound resource management practices. 

12. The holder will reseed all disturbed areas. Seeding will be done according to the attached 
seeding requirements, using the following seed mix. 
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( X) seed mixture 1 
( ) seed mixture 2 
( ) seed mixture 2/LPC 

( ) seed.mixture 3 . 
( ) seed mixture 4 
( ) Aplomado Falcon Mixture 

13. All above-ground structures not subject to safety requirements shall be painted by the holder 
to blend with the natural color of the landscape. The paint used shall be color which simulates 
"Standard Environmental Colors" - Shale Green, Munsell Soil Color No. 5Y 4/2. 

14. The pipeline will be identified by signs at the point of origin and completion 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 in a 
pennanent, conspicuous manner, and will be maintained in a legible condition for the life 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. 
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STANDARD STIPULATIONS FOR SURFACE INSTALLED PIPELINES 

A copy of the application (Grant, Sundry Notice, APD) and attachments, including 
stipulations, survey plat and/or map, will be on location during construction. BLM 
personnel may request to you a copy of your permit during construction to ensure 
compliance with all stipulations. 

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

1. The holder shall indemnify the United States against any liability for damage to life or 
property arising from the occupancy or use of public lands under this grant. 

2. The holder shall comply with all applicable Federal laws and regulations existing or 
hereafter enacted or promulgated. In any event, the holder shall comply with the Toxic 
Substances Control Act of 1976 as amended, 15 USC 2601 et seg. (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 
activity of the Right-of-Way holder's activity on the Right-of-Way), or resulting from the 
activity of the Right-of-Way holder on the Right-of-Way. This agreement applies 
without regard to whether a release is caused by the holder, its agent, or unrelated third 
parties. 

4. The holder shall be liable for damage or injury to the United States to the extent . 
provided by 43 CFR Sec. 2883.1-4. The holder shall be held to a standard of strict 
liability for damage or injury to the United States resulting from pipe rupture, fire, of 
spills caused or substantially aggravated by any of the following within the right-of-way 
or permit area: 

a. Activities of the holder including, but not limited to construction, operation, 
maintenance, and termination of the facility. 

b. Activities of other parties including, but not limited to: 
(1) Land clearing. 
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(2) Earth-disturbing and earth-moving work. ' 
(3) . Blasting. 
(4) Vandalism and sabotage, 

c. Acts, of God. 

The maximum limitation for such strict liability damages shall not exceed one million 
dollars ($1,000,000) for any one event, and any liability in excess of such amount shall be 
determined by the ordinary rules of negligence of the jurisdiction in which the damage or 
injury occurred. 

This section shall not impose strict liability for damage or injury resulting primarily from 
an act of war or from the negligent acts or omissions of the United States. 

5. If, during any phase of the construction, operation, maintenance, or tennination of the 
pipeline, any oil, salt water, or other pollutant should be discharged from the pipeline 
system, impacting Federal lands, the control and total removal, disposal, and cleaning up 
of such oil, salt water, or other pollutant, wherever found, shall be the responsibility of 
the holder, regardless of fault. Upon failure of the holder to control, dispose of, or clean 
up such discharge on or affecting Federal lands, or to repair all damages resulting 
therefrom, on the Federal lands, the Authorized Officer may take such measures as he 
deems necessary to control and clean up the discharge and restore the area, including, 
where appropriate, the aquatic environment and fish and wildlife habitats, at the full 
expense of the holder. Such action by the Authorized Officer shall not relieve the holder 
of any responsibility as provided herein. 

6. All construction and maintenance activity will be confined to the authorized right-of-
way width of 20 feet. If the pipeline route follows an existing road or 
buried pipeline right-of-way, the surface pipeline must be installed no farther than 10 feet 
from the edge of the road or buried pipeline right-of-way. If existing surface pipelines 
prevent this distance, the proposed surface pipeline must be installed immediately 
adjacent to the,outer surface pipeline. All construction and maintenance activity will be 
confined to existing roads or right-of-ways. 

7. No blading or clearing of any vegetation will be allowed unless approved in writing 
by the Authorized Officer. 

8. The holder shall install the pipeline on the surface in such a manner that will minimize 
suspension of the pipeline across low areas in the terrain. In hummocky of duney areas, 
the pipeline will b,e "snaked" around hummocks and dunes rather then suspended across 
these features. , 

t 

9. The pipeline shall be buried with a minimum of 24 inches under all roads, 
"two-tracks," and trails. Burial of the pipe will continue for 20 feet on each side of each 
crossing. The condition of the road, upon completion of construction, shall be returned to 
at least its former state with no bumps or dips remaining in the road surface. 
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10. The holder shall minimize disturbance to existing fences and other improvements on 
public lands. The holder is required to promptly repair improvements to at least their 
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 ofthe fence. No permanent gates will be allowed unless 
approved by the Authorized Officer. 

11. In those areas where erosion control structures are required to stabilize soil 
conditions, the holder will install such structures as are suitable for the specific soil 
conditions being encountered and which are in accordance with sound resource 
management practices. 

12. Excluding the pipe, all above-ground structures not subject to safety requirement 
shall be painted by the holder to blend with the natural color of the landscape. The paint 
used shall be a color which simulates "Standard Environmental Colors" - Shale Green, 
Munsell Soil Color No. 5Y 4/2; designated by the Rocky Mountain Five State 
Interagency Committee. 

13. The pipeline will be identified by signs at the point of origin and completion of the 
right-of-way and at all road crossings. At a minimum, signs will state the holder's name, 
BLM serial number, and the product being transported. Signs will be maintained in a 
legible condition for the life of the pipeline. 

14. The holder shall not use the pipeline route as a road for purposes other than routine 
maintenance as determined necessary by the Authorized Officer in consultation with the 
holder. The holder will take whatever steps are necessary to ensure that the pipeline 
route is not used as a roadway. 

15. Any cultural and/or paleontological resource (historic or prehistoric site or object) 
discovered by the holder, or any person working on his behalf, on public or Federal land 
shall be immediately reported to the authorized officer. Holder shall suspend all 
operations in the immediate area of such discovery until written authorization to proceed 
is issued by the authorized officer. An evaluation of the discovery will be made by the 
authorized officer to determine appropriate cultural or scientific values. The holder, will 
be responsible for the cost of evaluation and any decision as to proper mitigation 
measures will be made by the authorized officer after consulting with the holder. 

16. The operator shall be held responsible if noxious weeds become established within 
the areas of operations. Weed control shall be required on the disturbed land where 
noxious weeds exist, which includes the roads, powerline corridor, and adjacent land 
affected by the establishment of weeds due to this action. The operator shall consult with 
the Authorized Officer for acceptable weed control methods, which include following 
EPA and BLM requirements and policies. 
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17. Surface pipelines must be less than or equal to 4 inches and a working pressure 
below 125 psi. 

IX. INTERIM RECLAMATION 

During the life ofthe development, all disturbed areas not needed for active support of 
production operations should undergo interim reclamation in order to minimize the 
environmental impacts of development on other resources and uses. 

Within six (6) months of well completion, operators should work with BLM surface 
management specialists (Jim Amos: 575-234-5909) to devise the best strategies to reduce 
the size ofthe location. Interim reclamation should allow for remedial well operations, as 
well as safe and efficient removal of oil and gas. 

During reclamation, the removal of caliche is important to increasing the success of 
revegetating the site. Removed caliche that is free of contaminants may be used for road 
repairs, fire walls or for building other roads and locations. In order to operate the well or 
complete workover operations, it may be necessary to drive, 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 Notices and 
Reports on Wells, Subsequent Report of Reclamation (Form 3160-5). 

X. FINAL ABANDONMENT & RECLAMATION 

At final abandonment, well locations, production facilities, and access roads must 
undergo "final" reclamation so that the character and productivity of the land are restored. 

Earthwork for final reclamation must be completed within six (6) months of well 
plugging. All pads, pits, facility locations and roads must be reclaimed to a satisfactory 
revegetated, safe, and stable condition, unless an agreement is made with the landowner 
or BLM to keep the road and/or pad intact. 

After all disturbed areas have been satisfactorily prepared, these areas need to be 
revegetated with the seed mixture provided below. Seeding should be accomplished by 
drilling on the contour whenever practical or by other approved methods. Seeding may 
need to be repeated until revegetation is successful, as determined by the BLM. 
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Operators shall contact a BLM surface protection specialist prior to surface abandonment 
operations for site specific objectives (Jim Amos: 575-234-5909). 
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(Insert Seed Mixture Here) 
Seed Mixture 1, for Loamy Sites 

The holder shall seed all disturbed areas with the seed mixture listed below. The seed 
mixture shall be planted in the amounts specified in pounds of pure live seed (PLS)* per 
acre. There shall be no primary or secondary noxious weeds in the seed mixture. Seed 
will be tested and the viability testing of seed will be done in accordance with State 
law(s) and within nine (9) months prior to purchase. Commercial seed will be either 
certified or registered seed. The seed container will be tagged in accordance with State 
law(s) and'available for inspection by the authorized officer. 

Seed will be planted using a drill equipped with a depth regulator to ensure proper depth 
regulator to ensure proper depth of planting where drilling is possible. The seed mixture 
will be evenly and uniformly planted over the disturbed area (small/heavier seeds have a 
tendency to drop the bottom of the drill and are planted first). The holder shall take 
appropriate measures to ensure this does not occur. Where drilling is not possible, seed 
will be broadcast and the area shall be raked or chained to cover the seed. When 
broadcasting the seed, the pounds per acre are to be doubled. The seeding will be 
repeated until a satisfactory stand is established as determined by the authorized officer. 
Evaluation of growth will not be made before completion of at least one full growing 
season after seeding. 

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

Pounds of pure live seed: 

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

Species 
lb/acre 

Plains lovegrass (Eragrostis intermedia) 
Sand dropseed (Sporobolus cryptandrus) 
Sideoats grama (Bouteloua curtipendula) 
Plains bristlegrass (Setaria macrostachya) 

0.5 
1.0 
5.0 
2.0 
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