DRILLING PROGNOSIS

WELL GOODMAN POINT #16 (GP #16) FIELD: MtElmg Dpig

LCCATION SHL: 640 FNL & 632 FWL, Section 33 T37N R17W NMPM
BHL: Horizontal Well, 2638 FSL & 627 FWL, Section 33 T37N, R17W 180 deg azimuth from SHL
(2000’ max lateral extension)
MONTEZUMA CO, COLORADO

OBJECTIVE LEADVILLE ELEVATION: GL =6734' EST.

A FOCUSED EFFORT WILL BE EXPECTED BY ALL PARTIES TO ELIMINATE ANY / ALL ACCIDENTS DURING
THE EXECUTION OF THIS DRILLING PROJECT. H2S IS ANTICIPATED WHILE DRILLING THE KILLER SHALES.

GEQLOGY / FORMATICN TOPS WELL PROGRAM

DRILLING PROCEDURE _(add KB to measurements below)
FORMATION TVD SS Drill a 12-1/4" hole to 2586° MD, ~100° below the top of the Cutler, set 9-5/8” casing and
Detailed Information Shown 1n Section 1 conventronaily cement to surface in 1-stage

Drill an 8-3/4” hole to 7479° MD, ~25’ below the top of the Leadwville, set 7 chrome casing
and foam cement to surface in 1-stage

ENTRADA 7y +6035° Drill a 6 0” pilot hole from 7479” to 7654°, ~200° below the top of the Leadville for
evaluation purposes
CHINLE 1624° +5130° Drill a 4-3/4” honizontal production hole from 7484° to 9484°, KOP at 7484°, 180 deg at
depth to be determined by milot hole log analysis (~100° to 150° radius)
SHINARUMP 2314° +4440°
CASING / CEMENTING DETAILS-
CUTLER 2486’ +4268° Designed TOC for casing strings @ surface
9-5/8” 36# K-55 STC = (¥ -258¢
9-5/8” SFC C3G  2586° Cement Conventional => Lead 800 sx 50/50 Poz + Tail 300sx Class G
77 29% CRI3 FOX => 0’ -5437* (100" above top of Paradox Salt)

7" 324 CRI3 FOX =» 5437 -7066" (runto 100’ below Paradox Salt)

7" 294 CRI3 FOX => 7066’ -7479" (from 1060’ below Paradox Salt to TD)

U HERMOSA 4182’ +2572° Cement Foam => Lead 1380 sx Base Slurry w/ Foam Additions + Taif 290 sx
Class G + 100 sx Cap @ Surface

P1lot hole/KOP Cement 100 sx Class C plug w/ 0 3% KCI, 0 3% HR-3, and 0 15% HR-25

Il

PARADOX 5109 +1645°

DRILLING FLUIDS

12-1/4” Sfc Hole Fresh water native, maintain fluid as clean as possible, pump viscous sweeps for

DESERT CREEK 5376’ +1378° hole cleamng and prior 1o runming the 9-5/8” casing, possible seepage problems while drlg interval

8-3/4” Int Hole to 100’ above Desert Creek  Dnill out of 9-5/8” w/ clean, fresh water, circulate the
reserve pit to keep solids at a mutumum

PARADOX SALT  5537° +H217 8-3/4" Int Hole to 7” csg pt  Dusplace the fresh water systetn w/ clean, salt saturated brnne prior to
drlg the Desert Creek, circ salt section of reserve pit, pre-treat for H2S pnior to dnlhng the shales

6 07 Pilot Hole Dnll out of 77 w/ clean fresh water, maintain fluid loss control to minirmize seepage

KILLER SHALES 6850’ +696° 4-3/4” Curve and Lateral Managed pressure/underbalanced dnilling with clean fresh water
and nitrogen
SURVEY INFORMATION-
BASE SALT 6966’ =212 12-1/4” Sfc Hole Drop inclination surveys at 500° mtervals

8-3/4” Int Hole Drop inchination surveys at 1000’ intervals  (No surveys through “Killer Shale™)
4-3/4” Prod Hole Gyro survey at KOP and MWD surveys while dnlling

L HERMOSA 7227 =473’ - .
MOLAS 7338’ -584° \ EVALUATION PROGRAM
. \ 12-1/4” Sfc Hole. NONE
LEADVILLE T454° -700° . . 8-3/4” Int Hole: 2-Man Mudlog 5500° - Total Depth
* 6 0” Pilot Hofe. CAL/LDT/CNL/GR/CBL TD - 7 esg shoe ~triple combo
7" PROD CSG 7479 \

* .
* R o AR A ——

N

BASE OF LEADVILLE 7804 .

ey = s 8 M V0 SR R R S R NN N N NN S Em s EmEE

Expected Bottom Hole Pressure = 2000 psi

OBJECTIVES: 1) Focused effort by all parties to ehmnate all accidents during the drilhing operation
2) Drnill, evaluate, and case the GP #16 1n less than 26 days at a cost of 53,850,000 or less.
3) Successfully run the 7” chrome production casing / tubing to 25’ inside the Leadville.
4) Isolate the 7" 13-Chrome to surface with high quality cement.
5} Drill the 4-3/4” lateral production hole w/ minimal fluid loss to the formation.
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SECTION 1 & 2 — Estimated Geologic Markers/Formations, Anticipated Fluids, and Isolation Plan

¥ormation Top (MD, ft) Bottom (MD, ft) Composition
Entrada 719 1624 Sandstone &l
Chinle 1624 2314 Sandstone Fresh Water
Shinarump 2314 2486 Sandstone/Shale Fresh Water
Cutler 2486 4182 Shales None Anticipated
Upper Hermosa 4182 5106 Carbonate None Anticipated
Paradox 5106 5376 Carbonate/Anhydrite None Anticipated
Desert Creek 5376 5537 Carbonate Gas
Paradox Salt 5537 6058 Carbonate/ Anhydnte None Anticipated
Killer Shales 6058 6966 Shales Gas, Hydrogen Sulfide
Base Sait 6966 7227 Carbonate/Anhydrite None Anticipated
Lower Hermosa 7227 7338 Carbonate/Shale/Anhydnte None Anticipated
Molas 7338 7454 Siltstones/Shale None Anticipated
Leadville 7454 7804 Carbonate Gas, Carbon Dioxide

9-5/8” Surface casing will be set ~100° 1nto the Cutler formation and cemented to surface to 1solate the usable quahty fresh water

bearmg sandstone formations above

7’ Production casing will be set 25° 1nto the Leadville producing formation and cemented to surface to 1solate all zones above,
mcluding the kaller shale section which may contamn hydrogen sulfide gas

A detailed explanation of the casing and cementing program 1s shown m Section 4, and a contingency plan to mitigate the hydrogen

sulfide hazard 1s referenced 1n Section 7 and attached to this prognosis
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SECTION 3 — Pressure Control Equipment

A 3M system will be utihzed The following procedures, diagrams, and guidelines are mcluded for review wath all personnel, and
MUST be adhered to at all times

» Kinder Morgan 3M BOP and Associated Equipment Installation and Testing Procedure for Doe Canyon and Goodman
Pomnt Wells

+ Kinder Morgan BOP and Choke Mamfold diagrams mcluding miunimum requirements

e BLM 43 CFR 3160 Section III-A 3M specifications for pressure control equipment mcluding mmmmum requirements

3M BOP and Associated Equipment installation and Testing Procedure

Kinder Morgan CO, Company, L.P.

Doe Canyon and Goodman Point Wells

NIPPLE UP ON 9 5/8" X 11" 3000# SCREW ON WELLHEAD
INSTALL 11"X 11" 3000# SPOOL W/TWO SIDE OUTLET (4" OUTLET & 2" OUTLET)
INSTALL 11" 3000# SINGLE HYDRAULIC BOP (NO RAM BLOCK INSTALLED)
INSTALL 117X 11" 3000# SPACER SPOOL (8" TO 10" LONG)
INSTALL 11" 3000# DOUBLE RAM BOP (BLIND RAMS ON TOP, PIPE RAMS ON
BOTTOM)
INSTALL 11" 3000# HYDRIL ANNULAR BOP
INSTALL 11"3000# ROTATING HEAD
NIPPLE UP FLOW LINES TO ROTATING HEAD
INSTALL 4" 3000# MANUAL VALVE ON SIDE OF SPOOL

. INSTALL 4" 3000# HCR VALVE ON SIDE OF MANUAL VALVE

. NIPPLE UP HCR VALVE TO 3000# CHOKE MANIFOLD (IF H2S IS EXPECTED A
HYDRAULIC SUPER CHOKE SHOULD BE INSTALLED)

12. FUNCTION TEST BLIND RAMS, PIPE RAMS, HCR VALVE (USE CLEAR WATER TO TEST
AND MAKE SURE ALL BOP's ARE HOOKED UP TO ACCUMULATOR AND ALL RAMS,
HYDRIL AND HCR VALVE FUNCTION PROPERLY)

13. CLOSE BLIND RAMS AND TEST 9 5/8" CSG & BLIND RAMS TO 300# & 1000# PSI 30 MIN
FOR A TEST NOT UTILIZING A TEST PLUG (IF A DECLINE OF MORE THAN 10%
PERCENT IN 30 MINUTES OCURS, THE TEST SHALL BE CONSIDERED FAILED)

14. INSTALL TEST PLUG IN 9 5/8” X 11" 3000# WELL HEAD ( WITH ALL VALVES OPEN
BELOW TEST PLUG )

15. MAKE SURE BOP's ARE FULL OF WATER AND VALVES SHALL BE TESTED FROM
WORKING PRESSURE SIDE DURING BOP TEST

16. CLOSE PIPE RAMS (TEST TO 300# PS! FOR 10 MINUTES & 1000# PSI FOR 10 MINUTES
WITH NO PRESSURE LOST)

17. REMOVE DRILL PIPE WITH TEST PLUG IN PLACE

18 CLOSE BLIND RAMS (TEST BLIND RAMS, HCR VALVE, MANUAL VALVE & CHOKE
MANIEOLD TO 300# & 3000# PSI 10 MINS)

19 OPEN BLIND RAMS, INSTALL DRILL PIPE

20 CLOSE HYDRIL ( TEST HYDRIL TO 300#% PSI & 1500# PSI FOR 10 MINUTES EACH WITH

NO LOST IN PRESSURE)

DR W=

22oe~Ne

- O

**+*CALL CO&G & BLM FOR ALL BOP TESTS*****

=**ALL TESTS MUST BE CHARTED FOR CO&G & BLM*****
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KINDER MORGAN MINIMIM BOP STACK REQUIREMENTS
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3

nippis
4 lar preventer
1 single or one dual hydeaulieally operated rama

r
t

8 [Driling spoal with T and 3* min outets !{
7_IGats vaive , L i
8_[Gate vaive - Powss Operated 3 \
9_|Line 1o choke makid F
10 {Gale vaive 2-118"
11 [Check vaive 2-1/16"
13 asing ol _

l@m 1-1V16°
15 [Compound pressure pauge connictor
H ] mhntoﬁmdpumpmﬁ‘dd ol
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KINDERZMORGAN

KINDER MORGAN MINIMUM CHOKE MANIFOLO REQLHIREMENTS
! Class 3M Class SM Class 10M
10 Norringl § Rating LD Nommal } Raling | 10 Mominal Rating
3* 3,000 K 5 000 2 10,000
3,000 8 000 10,000 ‘
3-1/8" 3 000 3-8 5 000 3-1/B" 1&000
1-13/16* 3,000 | 1-13/16° 5,000 f 1-1346° 10,000
2118 3.000 | 2-tne" S000 § 2-1H16" 10,000
3 000 5,000 10,000
3-1/8 3.000 | 318" 5000 | 318" 10,000
ol 3,000 . 5.000 z 10,000
N 3co0) o spon | 1" 10,000
3 3,000 3" 5,000 3 10,000
=z 3 00D 2z 5,000 - 10,000
3.1/8" 3£OD 318" 5,000 3-8 10,000
s 3,000 r 5,000 2" 19,000
I 3,000 x 3,000 3 10 600
‘l
3.000 5 000 N 10 000
18* 3 000 18* 5,000 1% ‘lOIOM
£ 3 000 4" 5 000 4 16,000
216 3000 | zane 5,000 | 2116 \ 10 000
3.000 5,000 : 10,000
Lis [!NSW 3 000 3,000 10,000
{1} Only coe reguired m Clasy 3M
{2)  Gate Valves only sball beused fbr Class 10M
Q) mwmwmhuwmucms 10M
{4 are for naw folds Exitting manifblds may contimee to have & workiag pressure of the manffhid section dowryiream
of 1ba fimt valve bayond the choke through the Iast valve m any run of not kst thaa 25% of tbe working pressurs of the cboke, providing
thoy era coaspicuously marked “CAUTION - LOW PRESSURE YALVE. DO NOT CLOSE AGAINST WELL PRESSURE™
{5) hemsoo 18 end 2oop be combined a5 § way cross
EQUIPM'ENTSPECIHCA‘UONS AND INSTALLATION INSTRUCTION
All w choka Soid shali be welded, stucded, (& d or Coam clop of e ratiog.
2. Allﬂaugud::llheﬂlﬂﬂméﬂ!ndmmwmnhaxoer.
3 All lines shall be tocioely anchoeed.
4 Choles shall be eqsipped with rungsten carbide seots and needles, snd rop ahall be Tatd
s Choke maniohd presswre and api ges shall be Labie the:btenmjﬂoldwamm L hokes  As xn Al with
hokes, nchoke prmnpngeshanbebﬂdmlhmmunwummmmth:amdpboptmupugg -
.1 uuhmdrﬂh;spodmchhmﬁﬂdmuhsmﬂnsm}le. Lines downsirearn Fom chokes shall make turres by large bends or 50
Beis wring bull plug rees,
7 Chschargpe Fines from chokes, choke bypass and fiom top of gas separator $hould vens as Gur at practical fom tho well,
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BUREAU OF LAND MANAGEMENT
43 CFR 3160

Federal Remster / Vol 53, No 223
Fnday Notember 18 1988
Effective date December 19 1988

Onshore Oil and Gas Operations; Federal and Indian Oil and Gas Leases:
Onshore Q1 and Gas Qrder No. 2, Drilhng Operations

IIL. Requirements
A. Well Control Requirements

1 Blowout preventer (BOP) and 1elated equupment {BOPE) chall be mstalled, u.ed.
maintamed. and tested m manner necessaly to as3We well congol and shall be tn prace
and aperational prior to drilling the surface caning hoe unless otherwise approted by
the APD Commencement of dnlling witheut the appioved BOPE mstalled. unless
otherwize approsed. shall subject the operator to immeadiate assessment under 43 CFR
3163 1(b)(1) The BOP and related coutrol equupmens shall be swtable for eperations
11 those areas which are subsect to sub-Seezing condinons The BOPE :hall ba bazed
on known or antictpated sub-surface presswes, geologic condibions, accepted
engineerng piactice, and surface environmpent The workimg preszure of att BOPE -hatl
exceed the anticipated surface pres-ure to wh.ch 1t may be subjected, asiummz a
parbally evacuated hole wath a preszure gradient of § 22 pa't

2 The graviv of the vrolanon. for mans of the well contyel mmumum standads histed
balow are shown as ounor However, veryv short abazement pertods wn this Order are
often specified 1n recogminon that ba contimume to dril} the violation whach was
ongmailv determuned to be of a mino: nature may cause or threaten wnmediate
substantial and adverse impact on publ.c health and safety the emironmens,
production accountabisty or sovalty mcome which nould require 1t reclaszificatton as
a major violation

a M standards and enforcement provizions for weli confrol
equipment

1 A nall control detice shall be mstalled at the surface that1s capable of
complete closwe of the well bore This device shatt be clozed whenevea the weil
1= unattended

ut 3M svetem
- Annula preventers*
- Double ram with blad rams and pipe rams*
- Dnlling spool, or blowout preventer with 2 s:de outlets {choke side zhall
be a 3-mch nummum dizmetey, hill 5.da shail be at least 2-1nch diameter)*

- Kell Loe (3 meh onmpmeum)

- A muumum of 2 chohe tize valves (3 anch mimmum}*

- 3 nch diametar choke kne

- 2kl bioe valves one of which shall be a cheek valve (2 inch mimmum)*

- 2 chokes (rafer to diagram m Attachmens 1}

- Prazsure gauge on choke mamfold

- Upper kelly cock vah ¢ with handle available

- Safety valve and subs to fit all dnll strmg connections 1 uze

- Alt BOPE connections -ubjected to well preszure shall be flanged,
welded or clamped*

- Fuli-up Lne above the uppermost preventer

11 If zeparr o1 replacement of the BOPE 1= requued after testing, thi. work -hall be
performed prior to dulling out the cazing zhoe

v When the BOPE cannot function to secure the hols, the hole shalt be cecured using
cement, retrievable packer or 2 bndze plug packer, bridgeplug, or other acceptable
appret ed method to aszure safe well condinons
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b Mimimum standards and enforcement provisions for choke manifold equupment

1 All choke hines shall be straizht hines unless mms use tee blocks or are 1 geted with
runtung tees, and shall be anchored to prevent whip and reduce vibratten.

Violauor Mmo:
Correctrne Acnon Install the equipment as spec.fied.
Normal! Abatement Pennod 24 kours

4 Chele mamfold equipment confizuration -hall be functionally equivalent to the
appropriate example diagram shown in Attachment 1 of tha Order The confizmianon
of tne chokas may rtam

Vioianon Mino:
Corrective Action Install the equipment as specified
Normal Abatement Pensod. Prompt correction requared.

a1 All valves (except chohes) 1n the kill fine cacke mamfold, and choke line hali be a
type that does not rezmict the flow {(full opentng) and thar allows a strarzht through
flow (;ame enforcement as tem 1i)

11 Prezsure zauzes in the well control svstem shall be a type designed for dniling flud
senice {zame enforcement as abote)

{37FR 3025 Jan 27 1991}

¢ Mumumum standard: and enforcement pros 1510ns for prassure accumulator svitem:

1 M cyctem accumulator shall bave zufficient capacity to close 2li BOF's and retain
200 pai above precharge Nirogen bottles that meet manufacnuer's cpecifications may
be used as the backup to the requued mdepanden: powes source

Viclaten Minoa

Correctrve Action Install the squipment as cpecified

Normal Abatemen: Pexzod 24 hours

1 3M sv-tem accumnulator shall have sufficient capacitv to open the

bvdrauheally -contrelled choke line v alve(af <o equipped) close all rams plus the annual
preventer, and retamn a muumum of 200 ps1 abot e prechaize on the clos:ag mamfold
withour tha uza of the clos.ng pump: this 13 3 minurum requirement The flnd

resers oir capacity shall be double the uzable flwd volume of the accumulator 33 stem
capacity and the flurd level shall be maimta.ned at the mamifacturer’s recomuendanoas
The 3MM svstem shall have 2 izdependeat power zowrces to close the preventers
Nizogen bosles {3 mum:mum) may be 1 of the .ndependent power sources and. 1f w0,
chail mamtam a chaige equal to the manufacturar's specificanons

d Minsmury srandards 2nd enforcement proviions for accumulaton precharge pressuretest.
Thus test zhall be conducted prio: to connecting the clos:ag unit to the BOP stack and at least
once every 6 months The accumulator pre.sure shall be correctad if the meazured precharge
pressura 15 found to be aboie or below the max.mum o1 mmumum Jumt specified below (onlv
mirozen £3s may be used to pracharge)

Accnmulator Minimum Desired Maximum Minimom
working pressure acceptable precharge ;::‘it:rbgl: acceptable
rating operating pressnre[ pressure _ pressure precharge pressare
1,500 p=t 1500 ps: 1750 p= 800 ps: 700 pu
2 000 pzs 2 aa)wpn 1 000 paa 1100 pa 900 p
000 pa 3 000 pa 1 000 pa1 1100 pa1 900 pu

e Mrumen standards and enforcement provisions for power at adabiity Poner for the

clozing unit pumps shall be avalable to the un.t at all tmes <o that the pump= _hall

automatcally s1arr when the clocmg val e mamfold prezswne has decreased to the pre-set

igvel
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f Mmurym standards and enforcemant provisions for aceumulator pump capaeity
Each BOP ciosmg uut shall be equipped with sufficient sumber and «zes of pump: s0
that with we accurulator sy stem 13olated from ervice the pumps shall be capable of
opentng the hvdraulicallv-operated gate 1abi e (if 20 equipped) plus closmg the annular
pres enter on the smallest saze drill pipe to be used within 2 minutes, and obtain a
punmum of 200 p31 abes & specifed accumulator precharge prezsure

g Mmmimum standards and enforcement protisions for locking devices A manual lockme
device (i ¢, hand wheels) or automane lockmg devices shall be inztatted on all svstems of
2M or greztar A valre chall be metalled in the elosing line as elose as pozsible to the annular
preventer to act a5 2 lockmg device Thic valve shall be mamtamed in the open posinon and
shall be closed only when the pow er sowsce for the accumuiator 5 stem 15 wopiame

b Minmum standard: and enforcement provizions for remote contrels Remote controls zhall
be 1eadity accez:ible to the dniler Remote contols for alt 3M or greater svtems shall be
capable of closing all presenters Remote controls for 3M or greater systems shall be capable
of bath cpeming and clozing all presenters Mastar controls shail be at the aceureulator and
shall be capable of operung and closmg ali preventers and the choke hzetahe (if o
equpped) No remote contrel for a 244 sv=tem 15 requued

1 Mimmum standard: and enfoicemens provizions for well coxtrol equpment testing

1 Perform all tests described below using clear water or an appropnate clear iquid for
subfeezing tercperatres with a vizcosity sumalar to watey

11 Ram type pres enters and a-soctated equpment shall be tested to approved {zee uam
ID1 of this order) stack working prezswre if 1zolated by test plug or to 70 percent of
:nternal vield pressure of eazing if BOP stack 15 2ot 130lated from casing Pressure shall
be maintamned for at least 10 minutes of untid requiraments of test are met whickei @ 15
longer If a test plug 13 unlized, no bleed-off of preszuze 15 acceptable For a test not
util.zmg a test phug, if a dechine m pressure of more than 10 percent mn 30 marutes
occurs, the test shall be considered to have fauled Valve on casing head below tect plug
shall be open dur:ng test of BOP stack

m Arnnuiar tvpe preventer: chai be tested to 30 percent of rated wok.ng pressure
Pressure shaH be mantamed at feast 10 munstes or unhl provisions of test are met.
whichever1s longer

1w A5 2 minimum, the abote test chast be performed

A when mnailv in<talled

B whenes er anv seal subject 10 test pressure 15 broken
C following related repa.ys and

D at 30-day mrenais

v Valves chall be tested from working pressure side during BOPE test: with att down
cgeam 1alies open

11 When tecting the kill ne vahve(s), the check v alh e shall be held opes or the bali
removed

vt Ansula pretentars shall be functionaily operated at least weekhy

vz Prpe and blind rams shalt be actiiated each mp, honever, this funct:on need not

be performed more than once a dav

ix A BOPE pit level dull shall be conducted weekly for each dnlling erew

« Precsure tests shall appiv to all related well contiol equ.pment

w All of the above descnibed test= and’or driils shall be recorded i the drlling log
Violanon Mino

Cotrectine action Perform the necessary test or provide documentanon.
Nommal Abatement Perzed 24 hours or next ttsp 35 most appropriate

{54 FR 39528, Sept 27 1989]
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SECTION 4 — Drilling Equipment, Casing, and Cementing Programs
PROSPECT INFORMATION

The GP #16 will be one of multiple wells to be drilled during the 2006-2007 dnlling program at McElmo Dome The wellplan calls for
the 9-5/8” X 7” casing program {tubingless openhole completion) that has been used successfully since bemg impilemented 1n 1996

WELL OBJECTIVE
The main objectives for the dnlling operation on the GP #16 are

Maintain a focused effort by everyone on location to elinunate all accidents.

Drili, evaluate, case and complete (horizontal leg of 2000°) the well m less than 26 days at a cost of $3,850,000

Run a full string of 77 13-Chrome production casing to 25 below the top of the Leadviile formation

Isolate the 7 13-Chrome to'surface with hugh quality cement

Dnll the 4-3/4” horizontal production hole with mummal fluid loss / damage to the formation The lateral 1s planned to be dnlled
using managed pressure dnlling techniques if circulation 1s lost Underbalanced drilling 1s a contingency to this plan

LW I LN PR T % ]

POTENTIAL PROBLEMS
The mamn problems for the GP #16 are the typical problems expected while dnlling m the area

1 Lost Circulation in the 12-1/4” Surface Hole: Lost circulation can be expected at any depth while drilhing the surface hole
Mantain 2 ¢lean fresh water system, circulating the reserve pit, while drilling this hole section  Pump LCM pills as required to
control the losses No losses in surface hole were encountered on offsets

2 Gas Kick from the Desert Creek @ 5376°: Gas kicks have been encountered while drilling the Desert Creek formation A
planned mud weight schedule will be utilized to help munimze the chance of kicks n this section

3 Gas and H2S from the Killer Shales: Geo-pressured shales from the P4 on down will contain varying amounts of gas and
assoclated H2S Circulate the salt water portion of the reserve pit to remove excess gas Pre-treat the mud using Baroid H28
scavenger for H2S contammation.

4  Stuck Pipe in the Killer Shales: The Killer Shale 15 a high pressure, low volume shale which “flows™ into the well causing stuck
pipe An attached list of recommendations for drilling the Killer Shale, titled “Paradox Salt Drilling Procedure”, 1s located in the
mud section of this program. The recommendations have proven to be very successful m recent drilling programs and are strongly
recommended they be followed Educate the dnillers prior to dnlling the kaller shale and discuss mn detail the procedure for dnlling
the shale

5 Lost Circulation in the Lower Hermosa: Lost circulation problems have been encountered during the production casing cement
job 1 the Lower Hermosa The fracture gradient 1s estunated at 12 ppg  The problem has been successfully eliminated with single
stage foam cementing

6 Pilot Hole Cementing Pipe: The pilot hole cement plug should not be over 100 sks  If the first plug does not fill mnto the casing,
spot a second plug whuch does not exceed 50 sks  Over-displacement 1s reservotr-dependent

GENERAL DRILLING PROCEDURE

14” conductor pipe will be set at ~80° prior to movmng in the dnlling ng It 1s necessary to rig up a 13-3/8” 3M annular preventer with
diverter to drill the surface hole

A 12-1/4” hole will be drilled from surface to 2586°, located approximately 100’ below the top of the Cutler A full string of 9-5/8”
surface casing will be run to 2586’ with cement circulated to surface The 9-5/8” surface casing will protect the groundwater 1n the area
and 1solate the Shunarump formation After the casing 1s run and cemented, screw on the 9-5/8” X 11” 3M casing head housing and
mpple-up the 11”7 3M BOP Wait on cement 12 hours and pressure test the casmg to 1500 psi1 and the BOP’s to their rating prior to
dnlhing out



An 8-3/4” hole will be drilled out from the surface casing pownt to the 7” production casing pomnt at 7479°, located 25’ nto the
Leadville formation The casing point will be picked by the mud-logger No wirehne logs will be run at casing pomt A full stnng of
7" 13-Chrome casmg wall be run and set 25’ into the Leadville The 77 casing wiil be cemented back to surface in one stage with foam
cement The well integnity 15 dependent on the casing being handled and run correctly 7 13CR requires special handling and 1s to be
handled according to the procedures specified on site

A 6 0” pilot hole will be drilled out from the 7” production casing to 200° below the Leadville Drop a Gyro at TD of the pilot hole on
trip out of hole The pilot hole wall then be logged from TD to 500° mnside the 7” casing shoe The pilot hole will be cemented and
KOP dressed off 5 below the casing shoe

A 4-3/4” honizontal hole will be drilled out from the KOP to TD The buwld rate and target elevation of the lateral will be determuned
from pilot log analysis, usually ~100 to 150 ft below the top of the Leadwville A string of 2-7/8” dnill pipe will be picked up and a 4-
3/4” hole will be drilled to a vertical section operational target of 500’ to 2000° A directional drilling plan 1s attached to this

prognosis

SURVEY DETAIL

Normal well deviation 1s not a concern

Inchination surveys :

500" intervals from spud to the 9-5/8” casmng point and

~1000° intervals from below the 9-5/8” casing point to the top of the Paradox Salt

Do not drop surveys while drilhng below the Paradox Salt due to potential sticking

Drop a gvro survey at TD of the pilot hole section- used to build the final directional plan for lateral
o Directional company will also use a Gyro to help onent for kick off and assume KOP 5° below 7™ csg point
o Leadwville target depth will be picked from Triple Combo & Saturation Curve logs run m 6 0 pilot hole

s  Surveys can be taken nside the 2-7/8” drillstring after the 77 casing 15 run

* A gyro survey will be run at KOP and MWD surveys will be taken while dnilling the honizontal section

CASING DETAIL CASING RATING / DESIGN FACTQORS

SIZE INTERVAL DESCRIPTION COLLAPSE BURST TENSION

9-5/8” 0’ - 2586’ 36# K-55 STC 2020/1.6 3520/1.8 423/4.9

7 0’ —5437 29# CR13 FOX 7020/23 8160/2.9 676 / 7.3 (100° above top of Paradox Salt)

Uik 5437 -7066° 32# CR13 FOX 8600/1.2 9060/ 3.1 692 / 10 (run to 106> below Paradox Salt)

7 7066° — 7479  29% CR13 FOX 7020/1.8 8160/2.4 676 / 10 (from 100" below Paradox Salt to TD)

All of the 32# CR13 casing will be ceated with Rytwrap (ICO in Odessa) prior to arriving on location.

DESIGN ASSUMPTIONS:
9-5/8” Surface Tension Buoyed weight in 8 4 ppg fresh water, DF =16
Collapse Full evacuation w/ 9 0 ppg on outside, DE=10
Burst 2000 ps1 shut 1n pressure at the surface, DF =1 33
77 Production Tension Buoyed weight n 10 0 ppg brine
Collapse Full evacuation i 10 0 ppg brine for 29#, 1 0 psv/ft for 32#
Burst 2500 ps1 shut 1n pressure at the surface with 10 0 ppg mside

and 9 0 ppg outside




CEMENTING PROCEDURE

9-5/8” SURFACE CASING => 1l-stage

Use API 8-3/4” dnift on location

Shoe Type

Collar Type
Centralizers

Flag Jownts

Other Equipment
Reciprocate
Preflush

Lead CMT Slurry
Specifications
100% Excess
Tail CMT Slurry
Specifications
100% Excess

Displacement

Volume Based

Pressure Lirmts
Test Required

Temperature Survey

Wellhead

Special Note

Regular Guide Shoe

Regular Float coliar, 40” above shoe

18 required => Place centralizers on shoe joint, and every 4th jont to surface
None Required

Stop clamp, thread lock the bottom 2 joints of casing + all float equipment,
top and bottom plugs

Not required, limut of 264,000 lbs based on 36# K-55 STC w/a 1 6 SF
40 bbls => Fresh water @ 10 bbls / mun

880 sks => Light Standard => 5 Ibm/sk Gilsorute (LC) + 0 125 Ibm/sk Poly E Flake (LC)
124ppg / 196f3/sk / 1033 gal/sk

290 sks == Standard Cement => 94 lbm/sk Standard Cement + 0 125 lbm/sk Polyflake (LC)
156ppg / 118fi3/sk / 523 gal/sk

~259 bbls => Fresh Water @ 8 - 10 bbls / min

All volumes listed are estimnates only, for calculations use 12-1/4” X 9-5/8” annulus + 100% excess +
shoe joints -+ ~100 sks circulated @ surface, attempt to circulate cement to surface, excess volume 1s
based on experience

2000 ps1 while pumping or bumping plug due to collapse rating of the 9-5/8” 36# K-55 STC w/ a 10 SF
Lab test w/ field water, want a 2 hr nunuimum & 105° BHST

Required 1f cement does not circulate at surface, call Todd Gentles
@ (713) 369-8487 for details

Install section “A” assembly

1 Report the volume of cement circulated to the surface

2 WOC for a mumimum of 12 hours prior to drilling out

3 NU 3M - 11 - BOP and test to rating

4 Test the casing to 500 ps1

5 Cement Co => Send copy of pressure charts, job log and summary to

Kinder Morgan, Attn  Todd Gentles, 500 Dallas, Suite 1000, Houston, TX 77002
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CEMENTING PROCEDURE

7” PRODUCTION CASING => Single stage foam

Shoe Type
Collar Type
Centralizers

Flag Jomts

Other Equipment

Reciprocate

Preflush

Lead Slurry
Specifications
50% Excess
Tail Slurry
Specifications
50% Excess

Cement Cap Slurry
Specifications

Displacement
Volume Based

Test Required

Temperature Survey
Wellhead

Special Note

Dafferential Fill Float Shoe

Differential Fill Float Collar, 80" above shoe

65 required => 10’ above shoe and every other joint
Cross overs from 294 to 32# will serve as flag joints

Thread lock the bottom 3 joints of casing + all float equipment
If required, limut @ 100,000 1bs

40 bbls => Fresh water @ 10 bbls / mun
10 bbis => Water Spacer

30 bbis == Mud flush

10 bbis => Fresh water

610 sks => 50/50 Poz Standard (0 2% Versaset + 0 1% FDP-D766-05 + 2% Zoneseal 4000
130ppg / 1381ft3/sk / 639gal/sk

300 sks => Premmum Cement 94 ibmv/sk + 0 1% HR-5
156ppg / 118ft3/sk / 522gal/sk

100 sks => Standard Cement 941bmvsk + 2% CaCO3 + 5% Cal-Seal
150ppg / 137f3/sk / 632gal/sk

~280 bbls freshwater (@ 8 - 10 bbls / mun
Use 13” hole diameter to calculate cement volume

Lab test w/ field water, 3 25 hr mummum @ 200° BHST
Lab test w/ field water, 3 50 hr mimumum (@ 170° BHST

Possible survey 1if severe lost circulation occurs
Install section “B” assembly

Circulate 3 annular volumes prior to cementing (@ maximum rate possible
Displace cement at the maximum rate possible
Report volumes of cement circulated
Report any circulation problems on the mormng report
Cement Co => Send copy of pressure charts, job log and summary to
inder Morgan, Attn Todd Gentles, 500 Dallas, Suite 1000, Houston, TX 77002

Ak W -
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SECTION 5 —Mud Program

The “standard” mud program and procedures used during the previous drilling programs at McElmo Dome will be employed during the
drilling operation of the well

Surface - 2586’ (9-5/8” Casing Point):

Hole Size 12-1/4
Mud Type Fresh water

Spud the 12-1/4 surface hole with fresh water and circulate the fresh water section of the reserve pit Mamtain the fluid as clean as
possible to help prevent lost circnlation  Use paper to control any seepage and pump LCM sweeps 1f lost circulation becomes a
problem Pump viscous sweeps 1f tight connections are encountered and prior to ranning the 9-5/8” casing

2586° - 5276’ (104 above the Desert Creek):

Hole Size 8-3/47
Mud Type Fresh water
Problems Seepage, hole cleaning

Dnll out of the 9-5/8” casing with clean fresh water Cuirculate the reserve pit to keep sohds to a mummum  Sweep the hole as required
for hole cleaning and / or lost circulation problems Use paper to control any seepage problems

5276° — 7479’ (25’ nto the Leadville / 7” Casing Point) and Pilot Hole (7279’ — 7654"):

Hole Size 8-3/4”

Mud Type Salt saturated brine

pH 11+, as required to control H2S
Problems H2S, killer Shale gas mflux, hole cleaning

Displace the fresh water system with salt saturated brine 100° above the Desert Creek formation  Circulate through the salt water
section of the reserve pit to mamntam a clean flmd and to assist in breaking out any entrained gas Pre-treat mud for H2S pnor to

dnlling the P4 Shale

Follow the attached guidelnes for drilling the Killer Shale, titled “Paradox Salt Drilhng Procedure”, which 1s located at the back of this
prognosis The recommendations have proven to be very successful in recent dnlling programs

7484° — 9484’ Lateral (Lateral Length 2000%):

Hole Size 4-3/4”

Mud Type Fresh water / Baradrtl-N Sweeps
rH 9-8 5 wnth caustic soda
Problems LC, Hole cleamng, Lubricity

Build 400-500 bbls Freshwater/Bardril-N for sweeps Expect complete losses while dnlling the lateral Drill blind with freshwater at
normal pump rates Circulate 20-30 Bardnl-N sweeps each stand dnlled to keep cuttings moving up the hole Add Enviro-Torque with
each sweep for lubncity Circulate 10 bbls 15% BDF-408 while dnlling to prevent cuttings bed build-up

If circulation 15 lost and unable to be regained, nitrogen will be added to the mud system to help hft the flurd for circulation and cuttings
movement A specific descrniption of this process 1s discussed in Section 8 of this prognosis




SECTION 6 — Evaluation Program
Mud logging services will be used from 5500° to TD A 2 person crew is requured for 24 hour coverage

A measure while drilling (MWD) tool with gamma ray (GR) capability will be run from 7600 to casing pomt GR response, mud logs,
and penetration rate will be used to deterrmne the top of the Leadville formation and final casing point

The 67 pilot hole will be logged with three runs as follows
» 1st run mduction — data 9' from bottom

s 2nd run density — data 4' from bottom
* 3rd ran neutron and GR, data 3’ and 13' from bottom .




SECTION 7 — Expected Pressures and Identified Hazards
BOTTOM HOLE PRESSURE

The Leadville formation bottom hole pressure 1s 2,000 ps1 mn the Goodman Pomt area, and 2,400 ps1 i the Doe Canyon area  Given
the well depths of approximately 8000°, a fresh water column provides approxmmately 3,500 ps1 for well control

H2S POTENTIAL

H2S 1s expected to be circulated to the surface duning the drilling of the Killer Shales located within the Paradox Salt interval located at
6058’ - 6966° The H2S contingency plan that was used 1n the previous programs has been updated and revised and will be 1n force
All the necessary precautions, dnills, and trammung will be done to protect personnel on location H2S monitors and safety equipment
wili be on location and operational prior to drilling the section and reman until nig release




SECTION 8 — Other Items
LOST CIRCULATION CONTINGENCY PLAN

Circulation may be lost in the 4-3/4” horizontal production hole  In this situation, managed pressure dnlling techmques will be
mplemented A normal fresh water fluid column of water 1s approximately 3,500 ps1 downhole pressure, and the reservorr pressure 1S
2,000 ps: - therefore an overbalanced condition exists The fracture gradient of the formation 1s estinated at 0 6 to 0 7 psi/ft, which
equates to approxunately 4,800 to 5,600 ps1 downhole pressure, which mdicates fractures are not bemng mnduced, however, when a high
porosity zone 15 encountered in the Leadville, and the pore volume exists to take the fluid At this point, there 1s a high probability of
sticking dnll pipe as the cuttmgs flowing up the annulus immediately fallback

A nitrogen managed pressure/underbalanced dnlling package will be on standby on location while drilling the curve and lateral should
this situation occur  The nitrogen will be added nto the mud system to ighten and regain circulation 1n a managed pressure scenarto
Managed pressure/underbalanced dnlling equipment will be used to handle the return flow of mirogen and any influx of CO2 gas
through a separator and vent stack Well control 1s maintamned by reducing or stopping the flow of mtrogen, which will kill the well A
dedicated rig purnp and kill line are also hooked up and ready to boost the water flow if needed Well control 1s also a critical part of
the managed pressure drilling process, the measure while dnlling (MWD) tool has a pressure while drilling (PWD) sensor which feeds
nto the managed pressure dnling control system. The bottom hole pressure 1s constantly momtored to ensure the flud column 1s
sufficient to control the well and 15 used to adjust the water and mitrogen mx to mamtam circulation while dnlling

In the event that the managed pressure/underbatanced system does not help regam circulation and carry cuttings out of the hole, the
lateral will be stopped short of the maximum target length of 2000’

The reason for attempting to extend the lateral length (past the pont where circulation 1s lost) 1s to decrease well decline, improve
success rate, and improve well productivity, which will ultimately decrease the number of mfill wells m the future




WEL] FROGNOSIS OVERVIEW
—

This well prognosis is organized to fllow the Burcau of Land Managerment (BLM) Eight Point Dnlhing Plan referenced 1n the Onshare
Crder #1 The Eight Pemts correspord to the following Eight Scctions of the Prognosis.

Estimated Tops of Important Geologic Markers and Formatons

Estimated depths st which top and bottom of anticipated water (particularly fresh water), oal, gns or other mineral-beanng

formations are expecied to be encountered and the lessee's or operagor's plans fer pratecting such resources.

3 Lessee's or operator’s minimum specifications for pressure control equipment to be used and a schematic diagram thereof
showing sizes, pressure rztings (or APl senies), and the testing procedures and testng frequency.

4 Any supplementary information more completely deseribing the dnlling equipment and casmg program.

5. Type and charactenstics of the proposed circalating medium to be employed in drillmg, the quantities and types of mud and

weighung matenal to be maimained, and the monntaring cquipment to be used on the mud system

The anticipated type and amount of testing, logging and conng,

The expected bottam hole pressure and any anticipated abnormal pressures or temperatures or potential hazards, such as

hydrogen sulfide. expected to b encountered, along with contingency plans far mitigating such identified hazards,

8. Any other faccts of the proposed operation which the lessee or operator wishes to point out for BLM s consideration of the

apphicatzon.

[

Two attachnients are teferenced m sections of the docurnent.
1 H28 Contingency Plan
2. Directtoma) Well Plan.

CONTACT INFORMATION OFFICE, CELL HOME
Operanons Manager - Todd Gentles 713-369-8487 713-249-2805 713-249.2805
Drilling Director - Doug Frederick 713-369.9208 281.421-2333

Geologist - Jerry Greer 71-369-8995 832-515-4325 281-353-1704
APPROVAL
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Douglas A Fredenck
Dniling Director
Kinder Morgan CO2 Company, L.P






