
File: WID# 1996 & 1997
16 December 2003

Ms. Jennifer Liutkus
Reservoir Engineer
EnCana Corporation
150 - 9 th Avenue 5W
PO Box 2850
Calgary, AB T2P 255

Dear Ms. Liutkus:

National Energy
Board

Office national
de I'energie

Appl'Ovol to Drill 0 Wen (ADW) for:
ECA et ol Bcgadeh J·66 (1996) & ECA et al Begadeh 8-76 (1997)

Pleast: be advised that your application for an "Approval to Drill a Well" application, pursuant to section
83 of the Canada Oil and Gas Drilling Regulations, is approved for the wells ECA et al Begadch J-66
and ECA et al Begadeh B-76. Attached please find the signed Approval to Drill a Well forms, one of
which is to be posted in a conspicuous place at the drill site as per the Canada Oil and Gas Drillin,';
Regulations.

Any changes or deviation from the program will require the additional specific approval of the Chief
Conservation Officer. Please be reminded that all oil and gas activities are, at minimum, to meet the
requirements of the Canada Oil and Gas Drilling Regulations, the Oil and Gas Occupational Safety and
Health Regulations and the Canada Labour Code, Part ll. Conditions of approval are attached.

If you have any questions, please do not hesitate to contact Chris Knoechel at 299-3866.

Yours truly,

T. M. aker
Chief Conservation Officer

cc: M. Fortier - DIAND

,
444 Seventh Avenue SW
Calgary, Alberta T2P OX8

444, Sepliome Avenue S.-O.
Calgary (Alberta) T2P OX8 Canada

TelephonolTelephono: (403) 292-4800
FacsimilelTclecoplour: (403) 292·5503

http://www.neb.gc.ca



Attachment
Approval to Drill a Well for:

ECA et al Begadeh J-66
ECA ct al Bcgadch B-76

1. Please be advised that EnCana Corporation is to provide two sets of washed cutting samples and
one set of unwashed cutting samples for each five metre interval for NEB retention for both J-66
and B-76. The ADW has been updated to reflect this change. Additionally, canned samples are
required every 10 metres for J-66.

2. Please note that the ADW form for B-76 under the heading of surface casing; the Jepth of setting
of the surface casing has been changed to 560 metres from 540 metres as per the drilling program.

3. Daily drilling reports are to be faxed by 8:30 am to the attention of the Chief Conservation
Officer (fax number (403) 292-5876). Please contact Trena Barnes (phone number (403)
299-3192) should there be any difficulty in delivery of the daily drilling rep0l1s.

4. Geological reports are to be submitted daily which include sample descriptions, strip logs and gas
detection readings.

5. Please provide immediate copies of any log run as well as 2 copies of all final prints and digital
files in LASH format of all logs run.

6. Information to be submltted to the Chief Conservation Officer includes all logs run, drill chips
samples, core and fluid samp;es collected, descriptions and analyses performed on any core, DST
results and any pressure and temperature data collected. Actual samples collected are to be
submitted to the Core and Sample Repository at the Geological Survey of Canada - Calgary.
Additionally, a copy of the core and sample transmittal letter should be forwarded to the Chief
Cunservation Officer.

7. As per section 122 of the Canada Oil and Gas Drilling Regulations formation leak-off tests are to
be conducted after the drilling out of surface casing. The leak-off test data and plot are to be
faxed in with the accompanying daily drilling report.

8. Well suspension operations are required to IT,eet the requirements of the Canada Oil and Gas
Drilling Regulations. Upon program termination and well suspension/abandonment a "Well
Termination Record" is required to be submitted and a wellbore schematic i:i to be included.

9. The Approval to Drill a Well is to be displayed at a prominent place on the drill site (section 103
of the Canada Oil and Gas Drilling Regulations). Also, copies of the Canada Oil and Gas
Drilling Regulations as well as the Oil and Gas Occllprltional Safety and Healtlz Regulations are
to be kept at the drill site and available on request by any person at the drill site (section 102 of
the Canada Oil and Gas Drilling Regulations and paragraph 125.(l)(e) of the Canada Labour
Code, Part II, respectively).

10. Please note the following provisions taken from the Canada Oil and Gas Operations Act
regarding the powers of a Conservation Officer. Conservation Officers are normally trained in
various industry oil and gas safety courses. Please note that while neither the Act nor regulations
require a Conservation Officer to possess any industry safety courses to enter and inspect a



drilling site, however, we do ensure that our inspectors are fully trained and have all the
prerequisite training to enter any site. Conservation Officers appointed by the Board are only

~ required to provide the person in charge of a drill site proof of their certificate of designa'.ion.

II. Enema Corporation shall implement or cause to be implemented all of the policies. prc.ctices,
_______---.lliliigativc measures, recommendations and procedures for the protection of the enviro;lment

referred to in its application.

12. Within 30 days of the completion the well EnCana Corporation shall file with the Chief
Conservation Officer a confimlation, by an officer of the company, that the approved Project was
completed in compliance with all applicable conditions in the Approval to Drill a Well. If
compliance with any of these conditions cannot be confirmed, the officer of the company shall
file with the Chief Conservation Officer details as to why compliance cannot be confirmed.

13. EnCana Corporation shall meet the Guideline for Ambient Air Quality Standards in the
Northwest Territories when conducting any flaring associated with the Begadeh Program.
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Oe!lMalion 0

SelVIce 0

Chief Cons.Mllian Officer

Canada

•>

Office natior.at
de I'energle

....~~ .Signed:

,'J I {"I\,. ,.I'

National Energy
Board

~tC

APPROVAL TO 'DRILL A WELL

An opproved copy oIlhil noUce~ be porled al .och WlllIslta.

Dol.: a;Aec {~.3. ..
File: ~?H::.~.Q~}:.':.l ..:.L .

WID: 1996
lJW1: •·· ·30(i'j·6664·4·ih25i:i"O·O ..

ThIs eppIlcallon Is IUbmIlted under Sftdlon a2 01 a.. c.,'Ulda 01 u'ld Gu Drfo.'ng R~atJons. When approved undo< Section
83 0I1IlI RegtAatlona•• Is the requIoIllI~ lor lhe cornmer>cllme"t 01 dt1!l1ng operallonl.

Wa' Name: EJ:ll.J.t...o.LB£li.8D.i..H..J::..6J....__ _ __ .
Operator. ENC.I:1.NA_CiJRp"OOICClQd..._.... 0r\lIing Pmcram No.: _ _ _ ..

Contractor. .dKlr.lL.DA1 l..l"A ~T..A __ tnt 1t Idenlltle<: jI ..

Drilling RIg 01 UnIt 7?IG :#..5S---__ Estimated Well Coot _,.).s:o.()..~ooo. .
l.oc8t1on-Unlt: _ _,:f__.._ Sadlon: ,., _ .._. GrId .6!l.~()..:......lZf. ..~..(J.tJ..~ ..

Coordinates: l.8l: .6.!!..~~s.~.'J:),!..:._.............. Long.: -l.~~~j1..~.~8.r.1.~R.~ ..
Area: "};;'l1:.lLL.1iIl..L1.A.I:.£-_._ _...... FIeld I Pool: .....£,P..LJJ.t1.IlJ:IJIl't .

Elevarm-KlllRT:.... /9.5. () . ._... (ASt) GL I Seaftoor. ,.20.•.1.. _ ..
Appfax. Spud Oet.: ..E/;.JJR.II.IJn...1+zoa!J............. Ell Oeys on Location: i?Q ..

AnIIclpated Tolal Depth: _......'i1SD..-_...._ .._.............. Target l:Ium~.J!AJJI.C • .J.,o.N.M.'t ..
EVALUATION PROGRAM

Ten-melt1l~ _£a.!!.ned ~ _ __..__ _ _ ...
FlYe-metrelaf1lllle J._~~ and 1 unwa~.~~ _._._...... .._..__ _ .
:amed sample Intervall s.t.!.fl.£NJL_70. r..Q __ ..

, Conventional cores a' _Na.LLta _ __.__ _.
Log. and Tnil p.nP.u..J.illJ.t.::.I.r>.T..:BJJ:S..~';1..;..E;.,ItI.I.:.DSI..Sw/C...dil!.lT;.,J(J,Sc;,;;1:'JlJ"P... .
CASINGANDCEMENTlNGPROGRAM lAP"T"., bS,t.s o,,,£a O,J/ J.o~ INr~"I'Il~TNT,,1I!

0.0. (mm) Wal<j'4 (kQIm) Grade Seiling DepCh (m KB) Camenling

..........3.3.2;L _.S!...L_ _ _.;l:.•U _.__"i~__.p.c.{ftlf.~ &~Jir. C .

.........~.'1.~s._ _ _.5.3A:iL._ _ :I::.5.5.._ _ 5!RL__Bu.mJl..&e.rr...c. ..
_ __..__ _._ _ _..__._.._.C.iJ.l:.~ lS..:t..id;.c. 1.

.........IJ.'}•.L ~s.~J. _ J".;..f.£ _ ~!.f.a .E.be.:,;.'-U~..iU. ..

......._ _._ _ _ .._ _ .._ __ __ _1JJ..r:!.~AlW/Un. ..

B.O.P. Equipment J1rQl/.IL,j.JLIJ..AW.{J.UL&E.II.£"'T.,;A :.2.7.9.rJl.l!1..x.~1r.J£.....z:.:...$H.tJ.r.F..~.It ..

UlJ.L&M.:&.,--r;Jfr~ ..£J.tf41f,..::..mmm x..lI.n.&. Y.11.R./DJ/S-GJlrE....JlJll.Jl.ffS :.Z("nm.

K2J.m..e, Y..lf4J'O'fLr....5:e.dl::£/t....si?I:!(;'U' _ _.._ _ ..

Other Informalion: ._••_ _ _ _._._ _ _ _ ..
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National Energy
Board

OffIce natlonal
ja I'ooargle

WELL TERMINATION RECORD
ThIa reoonIlllUbm/tled In lXlfl'(lIl.".,.wllh S«:llon 1M oI1he c.na:U ()I end ~J Drll:n(r~ON.

Wei Name: E.f..R._~.W.13.e~.bL- ,tna: J:uja'A_I..rQ../~.1L-.__.
Grid Nea; .~!J.~'J.tj~.z.s.~, F1eId I Pool: .-£qJ.ar.a.tUuL- _

Inlet'Hl FNI Lat i:J!J.~,S.~AW_~_ Long: 11.5~L..£8.d.Y8 Jo ,

[)riling ..dkiiaJ.-S.f.__ EJevations- 19 f :f7.m. (ASL GlISHlIoo .J.Ja,.6IJ..n,..._.
Sf.ud Dale: ;k111A1U';:Y 28. WAI R.R.: (c1J..l5.zt;JQ!J TtA:sl DepIII: .J!:J.~/XLm._

0.0. (nvn) WelgIt (koIm) GI'Ide Ueplh Sit (m KB) Cement (m')

.__~!1.:t..__..__.Jll.lo.:..._..__:I::.~.£ ~..{,~·~63"___ 8·fU_......_

...,g!!.':I...S, SJ.s7 j.;,ss:..._..__.H.!l.Jk, ~'"'.a.Q ...
._-- __.__ _.._----_.._----_ ..

PlUGGING PROGlWA

Approval of llIe following program was obtained by (penIA) /tZ" /.'...Ca .
.l:t.I.Ja.4..UL.- ~f.'..LS

from (p<nOO) Clt.'.jL.Kn.o.~.ch."L . of llIe Na.t.i.an.".L£n..~r..y..!f_EatU'.J..._....
by melllll of -tc.ltpJ.allt-LanJJ.~tJ:lll..... on _li!J.t:JJ.,u:.:f._l~!i .._.._.

Type of PlJg InteMd (m KB) Fell C.-.t (m')

._£¥.... ....I!RS.:.J.lJ.£_--lio1..r_e.fJtU:r..tJ. ll~__. .

-S.~l'-------J1.1£::..1J..~.t:t.rjW~cl /2.1\- .
_s.,iJ!llL_.... ~S • 475 ..__....1Jlai_C.CfIJ.i.~I.J.__..-1S..J.I.__..__ .
...Sl':!J!.L----- k1S:..::.S.b.... ....J..Z.S.. _ I.b.d.. _.
.s.u.rPQ..c.c....__.._.. .._.LO""::"'L_... ...Ilb.L..CS,Fi.t:t.sI.. a. u. _..._ .

-~~;;;-~;:.::~: _.._Ak~~~_=~~~~~=~= =__=~~~::~::~:
Equ'pmenlleft on Sea!loor (Oeaalbe): --#lA .._ _.. ._ .

ProvIsion~ RHfltry (Desalbe and attach sketch): _AJIH....._.. _.._.._.
Corea: Type: ._.. ~.l1e. ._..... Interval ._.._.Hk ._..__..__ _.......

Icertify on the ""_," nI r-wonaJ knowledge of operaUona undertaken al the above named wen thaI tha above InlofmeUon ,_
accurate.

SIO"OO: ~/J~ TWe: D '/1· ....,- I I. L.. ..w.. _ _........... _ '.CllJ.U;!!_..Lf..c1lJ1"'!A.,jJ.s. ..

Name: dl.l..ltltl.id._. I.'./!.($.. _ __• Date: .iUK)..'1. tl3._..18 _ _ _ .
Complln

y: LC.llJl.h Ctr.tf).&A.r!.~ _ .

Well Status

Suspended 0

Completed 0

Abandoned

AcknoYo1edllOd by: _ _C \L.L.t.._.._ __ .
--f.o'-IChIeICcnSOMltion O:r1cor .

Oate: ...AjJ ..z:.?.j..9..±.......
FUa: 9211-E043-1-1................._ _ .

UWI: 300J666440125000 WID: 1966





e). Reservoir and Well Evaluation Data

N.E.B. COpy
ENCANA~
~ '::::-~

March 18, 2004

National Energy Board
444 Seventh Avenue SW
Calgary, Alberta
T2P OX8

Attention: T.M. Baker

Dear Sir:

Re: RCA et al Begadeh J-66
Final Well Report

f). Wireline Logs, Analysis and other Pertinent Reports

c). Geological Infonnation

b). Summary ofDrilling and Related Opera(ions

Enclosed for you infonnation and files is the Final Well Report for the above well. As per the
Canada Oil and Gas Drilling Regulations the following is enclosed:

d). Directional Summary

a). General Well Data

The Begadeh well was drilled from January 28, 2004 to February 15,2004 to a TD of 1425 m
from a proposed TD of2150 m. The majority of the zones were absent and the prospective
zones were approximately 700 m high and deemed wet. Open hole logs were run and a set of
the logs have been sent in to the NEB by our geological department. I had attached a copy of
the geological strip log, petrophysical evaluation and prognosis summary of the well when I
submitted the Well Abandonment Program.

If you have any questions or require further infonnation, please contact the undersigned at
(403) 645-5436 at your convenience.

Yours truly

Allan W. Cappis
Drilling Technologist
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A). GENERAL WELL DATA

1) WELL TERMINATION RECORD

2) WELL HISTORY

3) COMPLETE WELL SUMMARY

4) JOB SUMl\fARY
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~6~~~~=--rri~-~~R.CFiiiiI~~-~~-~~~dB=
;.
"" Logs. Type: PEX-AIT-LOT-SHC; Top: 563.50 mK9; Blm: 1,425.50 mKB; Comment NO PROBLEMS LOGGING MAIN HOLE LOGGERS TO :
. 1m.~ ~vi' 2004~1·28 Casing - Des: CONDUCTOR; Blm: 66.63 mKB; Comment: NO PROBLEMS RUNNING OR CEMENTING CONDUCTOR PIPE ==i

2004~; ..28 Sections· Size: 444.5 mm' To : 0.00 mKB' Blm: 66.63 mKB
.. ~2004~~~~1:.·~2~8~ce~m~en~t~-;;De~s:~C;;0~N~Dt-:-U~C~T~0~R~C~E*M~E~NT~;~Co~m=m=e:-:n~t:!'iN~O~PR~O~BL"E=aM"S:;-;;;Cr=E"Mr=E"NT:;:;'''N;:;G'O'''R''R;;-;U~NwNwl"N;;:;G'C;-';O"NO;:;D~U;;;;C~TO=R-.------ I
•

CEMENTED WITH 11 TON PERMAFROST C.
8.03m3 MIXED@ 1880 kglm3.
DISPLACED WITH 5.39m3 FRESH WATER.

.. PLUG HELD FLOAT WOULD NOT. BUMP PLUG AGAIN AND HOLD PRESSURE UNTIL CEMENT SET.

•
GOOD RETURNS DURING JOB AND 2m3 OF GOOD CEMENT TO SURFACE.
ANNULAS STABLE AFTER JOB COMPLETION.
PLUG DOWN 22:48 2~1.Q4.tIIJ 1m3 FRESH WATER PRE FLUSH ALONG WITH 0.5m3 SODIUM CITRATE WATER.
CEMENT SAMPLES ON SURFACE SET TO STRONG GEL IN 1.5 HRS.

.. 1l:2004-0~~1~-3~0---r,;S;:::ectio='::;ns=--r:S;::iz~e~:;;.3;.:11;;:.1!am~m~·T~,*::;;;66~.63~m~KB~·!;:=B::=lm~::..:563=-:=.~!l\;:::..~~.m~~:.:..T,;K:;B~~~~~~~~~~~~~~~~~~~::~::::~::~~::::~::::~::~~::_~~::::~~~~~j

..

2004-02~3 cement - Des: SURFACE CASING CEMENT
E2004-0~~2~~~3-ti'iL~Si::-:-::T~~:~P2'iEX2:-A~IT;:;-E~M;:;.5-B~,;;;H~C-So7.=0~N;;;IC~·~T~oE: 66~.OO:.:::=:m::::K~B~· ~B~lm~:~563~'.;:;5O~m,,-,K=BJ-:·Co=m~m~e~n""t:..:.:N~O:..:P~R.:.:O~B~L=Ec:.:;M~S~L=OG~G:!.!.IN~G:!.:S~U~..!R~F.!:.A~C~E:...!HOL~::.!:E=----I

..

2004-02~3 Wellheads· Make: COOPER CAMERON' Size: 0.0 mm; WP: 21,000 kPa
E2004-0;e;:::;~2~~~3~C~a5sl::n ~_~De~S7:S~U~R;;;F~A~C~E~:~Blm=:~564~.36~m=:'K~B;~Com2=m=e:::n;:t' iN~O~P~R~O~BifLE~Mi.:S;'R;;;U"N:iiN'ffiIN"'G;;;-;:;O;;:;R~C:;rE=aM"E=aN"'TI:;;;N:;;:G:;-S;;;;U"'R;:;';F=<A"'C;;:E"CA'-;-;:S:T.IN:-;-;G;;-------I

•
2004-02~5 LOTs· Depth: 564.36 mKB; Fnn: EAST FORK, 60.oomKB; Comment CSG. DEPTH 564.36m

MUD GRADIENT 9.90 kPalm

•
HYDROSTATIC PRESSURE 5573.70kPa
LEAK.QFF PRESSURE ooסס1 kPa

•
TOTAL PRESSURE AT SHOE 15573.7 kPa
FORMATION FRACTURE GRADIENT 27.66 kPalm

•
~~-;;;:;-....._f.MAX:;e~I::M:=U~M~A~l:::LO~W~A~B;fLE=M7'U~D~D~EN~S~ITY.;;_::~WITH~~N=O~AN~N~·U~L~U::S:;;P~R~E~S~S~U~R:!::E~2~81~9::.::.5~7~k~/m~A3!..------- -1
2004~2-10 Sections· Size: 222.2 mm' To : 563.50 mKB' Blm: 1 425.00 mKB

•
2004-02-13 cement· Des: CEMENT PLUG 1; Eval Res: 1m3 GOOD CEMENT RETURNS; Comment NO PROBLEMS CEMENTING PLUG 1,

· 1I- -fRc:.:EVE=-=.::'-'-R::::S:.:::E~C~IR~C~U~LA::..:.!..TE~D~A~ND=0~B~TAc:.:I::.::N.:::E:::.D~1~m::!.3~01.-F~G~OO~:::D~C~E~M~E'-'-NT~R~ETU~::.::R::.::NS~ __M

•••••••••••••••••i\
••••



114,!iOO.OO

.o!:T .500.00

!lS.OOO.OO
5l5.OOO.00

1\tIS.ooo.OO

'6.eoo.~25.200.00
25.000.00

2.000.00
~.500.00

52,&.-0.00
7.500.CO

%7,800.00
80.000.00
13.S25.00

1 a· 3.000.00

1.XlO.OCO.00
~~.5OO.00

OHi2S.00
TI!ll!l.oooOO
.s.llOO.OO

250C.llOO.OO
r.•.•oo.oo

75.&'0.00
36.000.00

fll6.000.00
15.000.00

40303'3-8512

41;3..3'3-8512
~OJ~'">'-3512
ilOJ.J' 3-8515

RIG MANAGER
Rjg'~

BOB ROLFES AKITA DRILLING LTO. RIG IAANAGER 4l\3-3~3-8512

BOB AKITA DRILLING LTO. RiO ManeQer
ROLFESAINUS
BOIRE

BOIRE.tlNUS AKITA DRILLING LTO.
BRIAN AKITA DRILLING I.TO.
HALLOCK I
LINUS DOIRE I
HALLOCK,RR AKITA DRILLING LTO. RIG MANAGER
IRWlN. TONY AKITA DRILLING LTO RIG MANAGER
MADDISON. ENCANA CORPORATION DRILLING
MIKE FOREM.'I.N
MIKE ENCANA CORPORAliON Dnlhno F.nman ,

PMD91S0N t
WESLEY. ENCANA CORPORATION DRIUING 40J.J·:ul515

DARREN ...F,..O..,R..,.EMAN."".....,."..,..".J.,.,..,..,........,,..,.....,.,.
; ......"':~.;--~.;,u-'"'-,.;-·~,<~:O-.:.;_c; ..~ -¥-" x:.7 f}' l!!&ht.J;;-;;:.i:,;~~~;;f;/:a,-:;"';::~-r-.. ~ i-COO ~ ~;.-~." ~~. "~
Drill Mrln.R!.;;DHA #1 OrlJnnlJ All!',mbly,~ .'- ,,~,,'L~-~;~, ,~, - " ...J <.~,'L_ . - , "

BHA No. Ee (nvn) Model ___. [V:OC'~__JIAoc .B_;' WI
1 ....H S3JSG ._ _

D..-.ch In (mKll) Cf'Plh 0vI (mKll) Drifled (m) IDrill "ne (tv"lB~ Hr. QuI (I lI\OC Bil WI
000 5100 ~1 uo---.J 625.J 625 --

St1ng~.

1I715 322 CONSULTlNGIEVAlUATIONiDESIGH
11715 324 SURFACE RlGHTSlSURVEYIEASEMENT
11715 326 LICEHSE/TAX
11715 330 LEASEJROAO MAlNTISTANCllY CAT
11115 32ll PERMITSIRELEASESlDAMAGESIUC
8715 334 ClEANUPIRESTOAATlON
11715 336 CONDUCTOR RATIMOUSEHOLE
11715 3n MAT RENTALS
11715 333 Rr..ICAMP MOllE INIOUT
11715 62fJ DIRECTIONAt. EQUIP'SERV
11715 316 DAYWORK
11715 3'32 PCWER/FVEL
ll715 HII STEAMER
11715 350 TRAVEUSUBSISTANCEICAMP
11715 354 MUDIFLUIOSILUBRICATION
ll715 534 DRU BITS
'715 335 WATER ACCESS & twJLlNG
ll715 360 TRANSPORTITRUCIQNG
ll71S 364 INSPECTlONlSERVlCE
11715 622 CORE ANAlYSIS
11715 368 LOGIPERF/ANALYSIS
ll71S 636 DRJLlSTEM TEST
11715 376 SUPERVISION
ll71S 300 COMMUNICATION I TELEPHONE
ll71S 3114 SAFETY
11715 64ll ENVIRONMENTAL CONTROL
11715 388 INSURANCE
ll71S 392 MISCEI.l.ANEOUSiCONTJN(",(;NCY
ll71S 396 OVERHEAD
11715 -400 CASING BOWL
ll71S 4Q2 SURFACE CASING
ll7'S 404 SUR."ACE CASEoCEMENT
ll71S 406 SURFACE CASE.,t,CCM'aMONClS
IlT15 408 INTERMEDlI-.TE CASING
11715 412 INTERMED CASE.,t,CClWElOfTONGS
11715 410 INTERMEDIATE CASING-CEMENTING
IIT15 692 ABANDONMENT EQUIPISERV1CE
H1S 362 WAREHOUSING & HANDLING
aT15 464 UNDERllAI..ANCED SERVICES
11715 369 SURFACE EQUIP RENTAL 50.150.00
11715 632 DOWNHOLE EQUIP RENTAL 25.50000
11715 355 CAMPICATERINGICREW/ALLOWANCE ~11.450.00

11715 414 PROOUCTION CASING 17.500.00
6715 416 PRODUCTION CASING-eEMENT .5.00000
IIT15 418 PROO'N CASING..e.cCM'ElOfTONGS 3.00n.00

~~::;~;)t~ilJ8i~~ri{~;,~~~~~~;.~~~~if~iili~u~~~·~·~\:.~;f~~~~~~~li~~
Name Ccmp Tille OI!ice e- Ptrone

CC~ENTPlUG 3.675 0-9250nV<B

ceMENT PlUG 4. 525~7~G1-I<B

'.0 U

'-0 "'.0 30

to «l

.7

IlO

113

M

Clll IDlI I

US2

2SlO

lI20

m
S4I

Cl.I V7

0.3 512

1.1 ll35

0.1 851

o.e M4

0.11 lIll3

0.. lIlW

1.3 lI2C

'.11 148

1..11 lIllS

1.3 I1C

1.2 lI47

o.e '024

Q.8 '02ll

tlD4 o.e 1034

0.1 '048

'QlS2

1071

1103

11111

"'13
1239

1:ze.J

126.2

,m
12llll

134ll

f- .__.:.JIl.::.:L:..S:..U::.:P....:f'...:I....:...;YS33SG. BrT S':::U::.:B='-. .:::D..::C:;:....:.X.::..:o::...c:.O:.:..:::c"-.• .::x.:..::O:..- --l



6663
563.50

1,425.00

• •.• ,(' • , • ,., •. ~ . <;

F:~~:~;,"""("'"O)-----l

UTILE BEAR 900.00
MOUNT K1NDLE--- 1,03200
FRANt(\.INMTN 1,~.00

SALIN', RIVER I 1,500 00

w~libJ,:e~::ORiGjNAL HOLE .,,',... ",,~.\;~.:~'';:'~~~1{'" ~iP \'; ;.,;'
Wellbonl Blm Hole UW1 ------

3OO.l6664-40125llOO

t- Size_·-,-(m_m.-'-)_ «~.51------'-=-~-

311. I
2222

NlJrntJ

~P~L~EI~S~TD~C~E~N~E:::=====~~~~=============-==t==========:~~~~~===------;;O~OO
EAST FORK ---s<foo

SURF~ c:alENT, O.0-M4.4Iri<B

(MD):584.4ITI<B, 'M.:63.574l<,)'m.
1I}22!l.l!ITm

CEMENT PlUG 4, 525G-675.0nV<B

CeMENT PlUG 3, 675.G-925.0nV<B



CtmI R:m (m')
!HXl

V(rn" FIOODes

OeM
Fluid Leak

P(lO} (kPa) Depth (mKB) (f9'!t., otr?
10,000 »4.3611l10oo Yes

11.40 PLUG CEMENT
12.60 PlUG CEMENT
1~36 PlUG CEMENT
10.20 PlUG CEMENT

;Q1~;~o.!T6~PlUG CEMENT

20.0

200

15.0 0.760
115.6 0.160
20.3 0.760
13.5 0.160
1.0 0.160

Amt YIe1d
(IoMes) (m'lSack)

Amt YIe1d Mix H2O Rs:Jo
CJau (ronnes) (m¥w::JrJ (mifonmts)

1.0
0.5

11.0 0.130 0.39

5.4

THE

G

C1~ss

G
G
G
G
G

Type
P~FlUS

LE.AD

TAll

sr..ge Number Oaalption Boaom (mKB) F.. Rr.lum CtmI R:m (m')
4 CEMENT PlUG 4 615.00 Y..

Sr..ge Nul1ber Oaalption Boaom (mKB) F" RMIm CtmI R:m (m')
2 CEMENT PlUG 2 1,115.00 Y.. 100

3.00 3mJ OF "RESH WATtR
0.39 1'.611'6TONNE.'1.00m30F

PERMAFROST C g IlllDq1m3
0.44 15.20 20 TONNE o.I.Q"G".

2%ck:I2,15.201'1\3 0 1ll95iQ'm3

20.00 20m3 OF FRESH VIATER
OISPlACEMENT flUID

~~i?~EMaffiPWG]i,-~I'<'i2OOt02~1i:18f30 j, ,.~~~~if':1a~)~~
CementIng~ Cement Eyalulbon ReaJIls
HAlLIBURTON 1m3 GOOD CEMENT RETURNS

OISPlAC

Sr..ge Nomler 0e1Cf1lllon Boaom (mKB) F.. ReIi.m CtmI R:m (m')
3 CEMENT PlUG 3 ll25.oo Yes 1 00

Type

Sr..ge~ Desa'.pIion Boaom (mKB) F" ReIl.m CtmI R:m (m')
1 CEMENT PLUG 1 l,caoo Y.. lOll

Sr..ge Nomler Oaalption BoUom (mKB) F" ReUn CtmI R:m (m')
5 CEMENT PlUG 5 10.00 Yet

l£AO
l£AO
LEAD
LEAD
LEAD

Test Oat" casing
2004.Q2.()5 SURFACE,564.36mKB

. . ITIl\
Blm (UD):C8.15nW<B. v.t:81.10Skg/tl\
1O:320.4nm

tCEMENT PlUG 4, 525~5.:lrTW<B
102lS

103(

1048

1.1'1 13

15

30

«l

41

50

53

05

lie

llS

1112
2llll I-----IH

320

m
S48

311

512

ll35

Ml

M4

0.5 l5ll3

0.4 5114

1.3 lI2lI

111 148

1.5 ell5

~:
1.2 1101 CEMENT PlUG 3. 675.0.!l25 0rnKB

1.1 1183

t 311 1.3 1239

C1.5 l2eO

1.4 1282

~ 1.4 1200

C1.3 1~1l6

0.0 1346

~V7

IF! O.S

'034 015

~ 0.0

F O.D 10!l2

"011 1.0 1011

.03 O.D 1103

1'0 1.3 010

IM1 1.2 041

txz4 0.15 1024



SURFACE CEMENT, 0.Q-564.4mKB

CONDUCTOR CEMENT, 0.Q.66.6mKB

CEMENT PLUG 2, S25.Q-1,175.0mKB

_.----.

CEMENT PLUG 5, 0.Q-10.OmKB
CASING JOINTS, 339.7mm, J..5S, 81.105kglm, ·1.Q-12.9mKB

CASING JOINTS, 339.7mm, J..SS, 81.10Skglm, 12.9-26.SmKB

Item 1·1, O.O-O.OmKB

CASING JOINTS, 339.7mm, J..St. ..1 05kglm, 40.Q-53.1 mKB

Ccs:ORIGINAL HOLE, OD:311.2mm, 8lm (MD):563.5mKB,
81m (lVD):563.4mKB

CASING JCINTS, 339.7mm, J-55, 81.10Skglm, 26.5-40.0mKB

CASING JOINTS, 339.70llTJ, J-S5, 81.105kglm, S3.1-66.1mKB

Oes:ORIGINAL HOLE, OD:444.5mm, Blm (MD):66.6mKB, 8lm
(lVD):66.6mKB

CASING JOINTS, 244.5mm, J-SS, 53.574kg/m, -1.3-S50.7mKB

FLOAT SHOE, 339.7mm, J-55, 81.105kglm, 66.1-66.6mKB

GUICE SHOE, 244.5mm, J-55, 53.574kg/m, 564.2-564.4mKB

CEMENT PLUG 4, 525.Q-675.0mKB

CEMENT PLUG 3, 675.Q-925.0mKB

CASING JOINTS, 244.5mm, J-SS, 53.574kg/m,
- 551.Q-564.2mKB -- --------.------.

-\--\--- --_.__ . -------

·1

7

13

31

47

53

66

107

301

339

378

535

552

564

629

• 885

~
925

I) 1024

1034

t 1061

It
1071

f) :166

It 123::'

• 1282

i) 1296

i
1347

I)
1417

D
It



ENCM~A­
~~

B) SUMlVIARY OF DRILLING AND RELATED OPERATIONS

1). WELL SUMMARY - DRHJLlNG

2). DAILY DRILLING REpORTS

3). SIGNED DAILY TOUR SHEETS



"'"'" -;4

FIUd'~ ''''0-...-. ~"'ln'lQll [- 1ftO<ll1 _I e- 1-....:1C~ 1'1
TAIL 20 TONNE !)'1-C"G" 100.00 564.36 20.0 G 0.76a

+ 2%cacI2,15.20m3
C lB95kg1m3

I'Gii''''' ~I ( ""1 y....~ ('''.1
DISPlACEMENT 20m3 OF FRESH 0.00 551.99 20.0

WATER
DISPlACEMENT
flUiD

e-or.tl c-.
2OO4-<l2·13 19:30

... ~ .. (

1,175.00 Yes 1.00
"l'( (""

~!l.00 1,175.00 Yes 1.00
... (-1 (OOOl1 F.. Comd_ ...,

675.00 925.00 Yes 1.00
-(-I F.. - (."

525.00 675.00 Yes
0""111 ... un - ...,

10.00 Yes- ....
PUJG ea.tEHT 1,425.00 15.0 G 0.760 20.0

1
PLUG CEMENT 1,175.00 18.8 G 0.760 20.0

(rodl _I 1"1
PLUG caAENT 925.00 20.3 G 0.760 20.0... _(..all _I "- I"
P:'UGCEMENT 675.00 13.5 G 0.760 20.0

(rod) _I (- E..-I")
PLUG CEMENT 10.00 :.0 G 0.76a 20.0



60.00
906.00

1.0i2.00

2 4-44.5mm, S33SG, NP833
3311.1mm.UllKl1.S44SC

CONOUCTOR CEMENT
""( (oO<ll)

1 CONDUCTOR CEMENT 0.00 66.63....... ...
"'" 1 -I .. m'1NCk)

PREFlUSH 1m3 FRESH 0.00 1.0
WA~R

PREFlUSH
""(......, (mKIIl -, ,.....(-1

PREFlUSH 0.50m3 SODIUM 0.00 0.00 0.5
CITRA~WA~

PREFlUSH..... ( -) ...(-
LEAD 8.03m30F 66.63 11.0 MIUW. 0.730

PERMAFROST C
11.00 TON
C1880kg.'m3.

.... "" ( -I
DISPLACEMENT 5.~OFFRESH 0.00 GG.63 5.4

WA~R

DlSP1.ACELEHT
FLUID

End 0-
2004-02-'13 00:00-- (m')

0.00 11.00
) -( "'f - "')

3m3 OF FRESH 0.00
WA~....

"'"
(mKII) _I ,..... ( '-*l "'ILEAD 16 TONNE." .68m3 0.00 100.00 16.0 THEIUW. 0.740

OF PEfaAAFROST
C C I ll8OI<ghn3

4 311.1mm. U213. Mll
5 222.2mm. FMX 563 C:Z. 10417353
6 222.2mm, FMX 543 82. 104104Sll

1__......;;7f.222.2mm;;;;;:~~."H~~35~.~6020350~~~ +- ~;.,;:;~ -i~~+- --i~~ _
6&.00 8 222.2mm, F37HY. MTlllK5

8.75
3.50

4.75

8.25
2.25

4.25

1 . BIT 2222rmI, 37HY. MTllc.45
1.00

72.75
1.75

10.75

0.25
26.5

85....5
1.75

121.00
15.75NTAl

UPAND DOWN

MlJO& ClRC
WNGUNE

DlR.WORK
DRIll TUAl

UOVERlG
MUD RING
N
RA

WI NElOGS

WAIT eatEHT
waD ON FlANGE
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:. PLEISTOCENE
, EAST FORK
. UTTLEBEAR

MOUNT KINDLE
FRANKliN MTN

EDMONTON AND CALGARY.

SECOND REW, UGHT FLIGHT INTO
NORMAN WEllS
RENTAl COMPANY , PICKED UP CREW
TRUCKS AS WE WERE BORDING .

LY R WELLS TO

SAFETY . WITH TRUCKERS PRIOR TO
TEARING OUT CAMP
TEAR CAMP APART

WAIT ON DAYLIGHT

FIRST CREW, CAUGHT FLIGHT TO NORMAN
WEllS

7.00 22
0.25 21

10:00 2.75 23
12:00 2.00 24

13:00 1.00 24
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MOVE FROM U8 BEGADEH TO c-97-A194-1.14
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r~l!~~G~...es_:_~uttlllo- __ .. _.
Cuttings
---......--- ---- -·TopimKllj-­
p[E1sfocENE·--- -- - -_ ... - ·0.00
EAST FORK 60.00
LITTLE BEAR 90600
MOUNT KINDLE '.032.00
FRANKLIN MTN 1,34000
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.O~lfy i)fi!llnp • D-G'lall
. . , f(~~rt Stllrti)~~~'m1iio04 .-1

Report fJ: 29.0, DFS: 14.94
Depth PI'l'gross: 0.00

1~ ;e-GAOf-;--~ -- --1 ErO~2~~7' .• - IT"'~~1-;;.'~~
.......r- _. '- r;,;,,;; ..tm'-l~~--"--o..,.~)",",," .. Ie.... (";'100",.,.,

19557 "05 "65 192,6« 4.7%.~10
~ ':'.::;;Q;;" . . -~ - -. -- wr:P','>1'., - . ....., ..""'.... c.;" Ii, I....' CU"' i" rw. 'I;

a.otJOY ICE .JGOOO 4235 I 201 52 I n Of;9 ~

~~~;~UGANOA8A~~_._.. _=~~~~=-,:-:.~-.~__·..=__ h li::~~~~ !::I~~,
RJG OUT DIRECTIONAl TOOlS MOUNT KINDLE . j 1.700 00
RJG IN LOGGERS AND LOG OPEN HOlE SECTION WI PEX/AlTIlOTIBHC
TAGGED BTM. a 1425.SM AT O:l3CHRS. TIME ON BThl. : l1MIN 45 SEC
RIG OUT LOGGERS
RJH Wile COUAAS. POOH ANO LAY DOWN e COLLARS
RlH TO tITU.• CIRCUlATEJCONOmON HOLE AS REOUIREO
WAITlHG r-OR CEMENTERS
SERVICE RIG AS REQUIREO

d811::~~~~--::--~~_:-:-.. ---:--------------- ------
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SLIDe FROM 1293m • 1299m
NO BACI(GROUND GAS DETECTED
DRILLING FRANKLIN foATN. FORMATION

.-
.A!lIl ~~.~~5 3.00 2

11:45 12:00 0.257

.no.
12:00 16:15 4.252

.- Ill,15 Ill:45 2·50i6

...-.

\1~ 1M1o!On.com

" RGP.Ort GtQrt Dirts: 2I"'W""&04
'Rcl'o~ 0: 2(1.0, DFS: 12.04
. Depth ProgrGSa: £0.00

i""H tufmMillr--
0325167 6,121,5-40

r>e!iyCGdW (ll- .-- l:Un-tc.il'l.nii8'lij- •
109,763 4,545,147

lAir~eo..lli··· ~'ToCli>o'i,'I- -
765.14 18,875.27

l'iOPih&i'f(i,;rd1i-- - - ilec",ilri,flroildlj" - .
1,20000 1,290.00

r.g..T~--"-~,rgo. ~oi«lli-"-

~~KINDLE __ __.~,!~":,,,~ _
Dilly Cootacu
t=c;L..=;~~---r----,,,,,---:--

~¥1\~~~~tEif-
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Roport Printed' 2/8/2004

Formltlon Pick Groups: Cuttlngll
r~ra.~"-· .
Cultlngs
:==:=--~-=- .:::.:·.·.·f -- -''''.1",,&,'

PLEISTOCENE 000
EAST FORK I 6000
LITTlE BEAR ! 906 00
MOUNT KI~~§ .. -.1.....1.032c()()

£!.~I!,g6ii --._.. 8im ,irKD) I R;" 0,..

~~i:f~~t£R"I-66.'. 6.3
1
:1I28f2(Xi4..

SURFACE ._~.~~,~0'.21J?4.

Wellbom

Plgt 1/2
--------~-..,..~---~----­",'

12:15 13:15-- -- 1.00 2 -- DRILL ACTUAL
13:15"- 14:15- '-'-foo 5 CONOMUD &ciRe
1415-' '16'00" ·.. ·1.756--- rnlfis----·

TRIPS RIH.1059m'JESfMWDTOOL@ 588rii' ... _ ..
SAFETY-MEEnNG- ~G'-'86p-DRii.IWftH'CREll'iiN·

POSITION 90 SEC.
2joo-- 23:30 -0-:-50 5 COND MUD&CfR~ Ci'RC6NB'TM7PA'ii'ERN Brr-'- _. -.
iHif 23.45'- -0.252 - DRILL7ieTUAl--- RiiIFRTforlm·iol074m·-----·,,-·-··

HOLE FILL- MEAS.·5.86 m3
CALC.·5.24m3 (+.82 m3 )

06:00 07:45
07:is- 0815

ENCM~.. ,.- ;:"J"~'>:'~:;~>-7: j$llY p:rllllnU,~DQ~Ir:--" ... 'R~p~rtStart Datu: 21i12004
~. . ..: ·.· ...;·.·.'·,:.;.';,.;·i· :.::~, }~,~: ... :.~.: ..(;.::.', :"'. Roportfi:24.0, DFS: 10.94

Well fJ1i:nro: ECAE'N\L BEG~xiliJ:.Ga:·:-\~,::··. '';:.~:: >:' :--":, ,. . Dap~h P"og"""'s' 3700
•• '", _.&:,',., .,J.'; "-" ," '''.! ~ ." .. , I ...' 'v~ •.

==0123000 J.06 LeooI ~ lGS3 B!:.'3AOEH tmT ~---E' 0325167 --TCiii'Z't:,t'(l--"l
lj,Us~-' ----- ~1iiiiUa"Ollil...- 1C/lu;;a;a;lml ~WiT~ .w:uc"''''-'' -- '-CCilY"c"rl'r-- Ie,;.;; Cool TcD"'II;

112l!12004 01:30 195.57 4.95 4.65 133,360 4,359.398 I
w;,;;;,;,;--- ---"'--'1 J -~l':iCin-- ilOl.ecn$iiOii-·-- ~c\l'ij"-' .- """' .........COsiIIJ '''''c,.." .. I.... ,I, .
~~~g60in---'- -.~ ICE ----._ ~02D_ .. ._. ~!.3?_ -. _ - .... o.'''';S~~J2. _ .. IDe;olh[I,~.~~,,71 I'
D~I;~22f~~HOLE@ 1104~ . ,, • ... It'-'''!'~~~oo __ I! . }!!.,7100 • "II
~.IY"""'.'_r -o=trClllTChOn rtlfgOt~I'4lII,nNll

RUN IN HOLE TO 982m,PULL OUT OF HOLE FOR PIPE SCREEN,RUN IN HOLE TO 1024m. MOUNT KINDLE 1.7oo0lJ
WASH TO BOnOM lOrn SOFT FILL. - .- - .- -"-. . I
DRILL 222mm HOLE FROM 1034M· l066m@6.4rMr. DallyC~~ . . ..... - I ..-. l'
WORK STRING AND FLOW CHECK CONNECnONS. ...._. .. ] __ ..c... '''''~ .
SURVEY AS REQUIRED. MADDISON, MIKE 403·313·8515·
DRILL 222mm HOLE FROM l066m .1071m@SrMr.WESLEY:oARffEN403.313.65151'1
OITTOROUINGEXCESSIVE. -----. - .'.. -- ...-
CIRCULATE HOLE CLEAN. Ria-: AlmA DRILLING LTD., 65 II
PULL OUT OF HOLE TO CHECK BlfAND MOTOR.BIT RINGED OUT ~..._- ". . iR'1Nu.rt'f'o :

HANDLE DIRECTIONAL TooLS,CHANGE OUT BIT. AKITA DRILLING LTD; 55 I
RUN IN HOLE AND TEST MWOTOOLS.l\,g~· !r.... "'.... I
HELD BOP DRILL WITH CREW. BOB ROLFES '403·313-8512 !

CIRCULATE AND WASH BOTTOM,PATTERN BIT. 1 CONnNeNTAL.EM~OF·.aDO -. "'j'
DRILL 222mm HOLE FROM 1071m .1074m@ 12m1hr ::-t:'.IPio<~;~~_ .. ..IH~.~'" i~:

m.~------------ --------....----.--. 2 CONnNENTAL-EMSCO F.aOO
DRILL 222mm HOLE ~'~P:;;-"WI"" 'lR~l'oa-no1" j"y",

TImo ." ':......~.;/,,::':. ".;~., ,. '..:.:.- . '., ,.':., .. , .. ' ----- _~_1_~0 ..1. .
~ .- HG DRYER, D5T2+. 05T2+

~:~. ~~:~r~ _.~:~~ :---- ~f~;·~-· ~~~_:CK:iRfPOliTFOR·PiPE=~-=-=-: ~~~]~~.I~tr';: i.
SN

._

SCREEN,FLOW CHECK @ 588m,RIH TO HG DRYER, OST2+ DST2+

O.7'5+.6.-----t..TRn;;.-;,P~--- ..-- ~0i024m)>ICKUPKELLV'wASHTO .. ~~; -1~·__l;;~.·~;S: ..
BTM.1Om ALL Cenlrl~onell:LOS CENTRIF...

1.752 DRILL ACTUAL DRiLlFRll034mlol045m-'------" ryp70'-' -_.• t....... . .
0.50 5-- COND-MUD & CiRe WORKPiPE&FLOWCHEC'K O~C-- .__. LOS CENTRIFUGE. ~~I~~. . ....

CONNECnONS Ce fu
TOTALSfiRVEY tiME oOOOHRS'-120cfHRi,;- ~1Po~~clor-r~~9!! CENTRIF...

DifIU:l045 MEi'RES-l086 MEmes - LOS CE!oITRIFUG~. ~~ITE(I _.. .
RIGSERVICeMcnoNED-pjPE RAMs:r" Mud Mdl:tve Amountll
SECS CLOSEJ OPEN ~_.. _·.·..~-:'i~Di!'¥6."" _tUni'~ I

DRILl1066-1071METRES----------·---· Clusnc j 6769t 101
cTFic"liOl!pRroR--TOBrrfRlp- -- ...... qriiS~~~.·~~·.'. . 288'56'1 10
POOH=-FLoWCHECK ";1056',002; 58C(ANIi CAusnc 6769 10
242 METRES '" oEsce--'" ..... 91131 ,. 01

·1."'00<+8;;----tTn.;;:r;-·-----tn."""H-.-=24i'ME'ffi~· - ---. ... ABAR~f~~ITE'~~~~=~-"_._'1.' _:_20~7~.. 7?5.·
1

1:·..'.:'201.°0
f25 6'- HANo-.:E'OiRecnoNALTOO[S:'SURFACE

TESTMWO

16:00--\7;00­
lT60 19:15

W\WI.poloton.com . ,
_._---_.~ -- --------_ ..~-----------_.__. ------_.__ ._.
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Roport #;: 24.0, DFS: 10.04

Depth Progreso: 37.00------. -. - .... ... ".-'1

I
I
I
I

I

WWYI.pelolon.com . .Pig. 212.._-_ ...-._---_.---_....__._--_._----~-------_._. __ .. _----_._- _.-.

~ .E1\~ ~.' ,"J.::'.:.'. ,;.~.;'r... f;.~:·~~·;.,;,;,J,":'·1\~f:' ::-D~IIY Drilling ~ Dotoe!·
~,~ ~; .... :··~..f~·.:!;;·#\~~?i .:~,.·~"t.i·t;(~·.}.r"",'''i·L·,,#: ':' 1:·U·'t:;" .... :.: ,..:', . ~

~ :·t~U1J~~,~r)~C:~#~~~~~ ~::~~!£~:(r~~~::,r~~~~[,~;::\c~,~';~~': ".':: .'
~ ~WtJ;;;g---- S1/mRIJr' Orr.Qii\fm'lr.W>l-

~ ~Jr- 1.066.00 OH~:~'.'
~ 11 '1~;r-"
~ Olg <,h iOOQ;;' cii;fc'cf-

~----~-­~................................
c-........
QIIIllIIO.............,......................
~.........,........
::



i
I

I,,, .

I,
I

I
II
,I
:1,
ii,

I
I

I
I

''''''''''1l,
000

6000
'lO6 00

_.. r . Let f"'hLy"

~03JI3·n51~

'403 3l:l·8~1~
:1

,
I-_..__._-_. -_.-

Roport Prlnled: 217/2004

C··!..~--·-·r fhmlmKOI' -RunO"-­
CO~DUCTOR 'l' 6663! 112617004
SURFACE 56436;2/311004_•..._- --_.__ . . ... ....

~.!I!~"'__ .- .._ I •.·opill1+<:ul

~RI~~~~~~~~.~ __

Dlrectl0nal Surveys: Eta Dlr. survey r...
o.W\1(1Ol"l

Els Dir. survey for ORIGINAL HOLE
'ur1mKllj'r--inCii'1 '1' ....·"i,·, IT\'(j,,"":lf,
. --li05.60 .. '100' In 801 110572

:.·.~63:49... 170, 11060~ 11(,339
921.,61 1 20, 1~080, 9]104
979.07. 110; 14110j 97894

1,007.00, 060; 13K 10: 1.llOf> 87

Fonnatfon Pick Groups: CultlnllS
F~·r.ciOGmUP' .
£'!.t1~~S_ 1iomO-
PLEiSTOCENE
EAST FORK
LimE BEAR

D~~ty .C!?~:_.

MADDISON: MIKE
WESLEY. DARREN

Rigs: AKITA DRILLING LTO.. 55
cc:rarecior . JFhJ rt..~ ...

AKITA DRILLING LTO i ~~,

n'O~tof ir"nl'to('l"C: I
BOB ROLFES 1403.31:1-8512 I'
----- -_. ---- _.- - - . ". - 1

1LC()Im_NEN.!M.:E~.SCO, F-800 I
~""""IPwr(\W) irln1o.lI~"f"""';

_..~ .... 5?00. ,. j
2, CONTINENTAL·ErASCO. F-IlOO I

~-~Ip;,;i~~o' ;'""i"...-~,••• I
~~QR.YER:,QST2+. DST2. 1

10e""1()bOn I..... ,MoI'1l'l Ts,h

~G. D.!!Y~~ .. tDST2• ,DS1:' I
HGDRYER, DST2+, DST2+
Deta1::Ibon' I..... " :..... ,... '51'

HGDRYER .ll?S!.~~__ I!?~!2~_:.

Ce~C)'Clonos; LGS CENml.F..•
T",. I.....

~C5.!'l~IF~9~.I~N.r!.CD

Centrl~~clone5:LGS CENTRtF...1"'-' .- _... I..... · .

LGS_£~N!.~~l!9.EJUN!TED. I
Mud Addltlvt Amounl!l

LTMi=~:~-' - -lcO'I,;~~i·~o

AlKAPAM "'-03 I 242251 50 I
ENVlROFLOC: I 51 f>6 J ~ 0

~~~~ .... I 2~~1 ;~~.

Page 1/2
---_ ....._---_.......-

_.pelolon.com

nmt .
illiiO - mo' __ • • __. __-.:~:......_~=_=_:___::: ..- ..=-

o<fiXl·· 08:00'" 6.00 2 DRILL ACTUAL DRILL F1792m lCll013m
08:00" 08':30'- -0.50 10 -- OEV.Si.jRVEY----- OE\(SUR'VEY-ACCUM .
08:M'-' i1:45' '3:2'55-- t'ONDMUD & CIRe- WOFlKPiPEi C6NNECTfONTlMEi FLOW .

CHECK EVERY CONNECTION
RTG-SERVice-"-'-· RicfsE'RVicEiFUNcnoN-MoTOR'KiLLS(6

SEC.)
---- '-- DRilLACruAL"-- ORILlFRll0i3,ii'to1034'ni"-'- .. - ­

CONDMUO& eiRc' wORK i>fpEii'CoWCHEckEVERY'
CONNi:CTlON

'--2~OO 5 _.. -. cONoifuff&CiRC'- ONOMUO-&-CIRC:SWitCH DRilliNG
FLUID TO PRE-MIXED MUD

16:45 -. 1830' ,.. -1:75 6 . _ .... tRIP·S'--··· -.-._-. ~~~~~~~~~~TFCfRBIT:Fiow - .

flOW CHECK ft 934. 647 METRES

.. 'O~25 21 _.- SifElYMEEfiNG - SAFE'Ii'1;i,;-G~··BOP-DRi(LWHILE·

TRIPPING
-.. no 6' -- mIPs-·-·---- 'B:4T.244·METRES:·FlOWCHEC-K/

PULL TO SURFACE
flOW CHECK

23:';~"- 23:45 --- 050 6--' ffijps-----·· MAKEUP BtT'/RUNiNHOLe--
2Hs"- Olfoo" -0 5 2(j-- biR.Wi:i~- I KUPKEil.vOiR:-WORKI"I'ESTMWo .

TOOlCll51m
STRAP-DC,HWOP.DP.& JARS,·l00l. 74m
STRAP-l001.6Om
HOLE FILL· MEAS.· 5.65 m3 GALC· 5.16
m3 1+.69m3)

z... 'incMi-·- -- ....-.... ------ . --_.._- .._. _.- -, ..-
DRILL 222mm HOlE

--ENCANA-:-:--~-': ... ~" ~e:.~:;~,~·, .....~~._ Dally 'Oiilllng:' Dotall ------ --R~-;rt-S~rt-D~t~: 21612004
..~. ::,., :'.~J.,.::'~:~';"'~':{:-'~;':~'-~::-' . . . J. .- Ropert 6: 23.0. OFS: 9.94
If.'ellNllmg; r;CA ETAL BE(.;ADEH J-GS . Dopth Progrc:;s: 242.00

~~---r:~ ~ r.ii!aiii:M--l~-·-~ rAftr~~;5167"- - f .... ~cl~;.i;~o
~~~~2~_~~.......'DOii'-.--~o:a~m\--. ~~.r..c.(n;'l- ~rml ..• 16odyte.lT",."il' . r..n,:.."r"o.,..,I,

~~~.P!:~~._. ~••.r"RI-·-· ~~o;.- ...·t;;""~15. ..w;Pf\pi,~5 ·1""'.<d<>1~·~~f" ~", ...~,,~/~,~:~,
I OVER~ST., ••.•...• __ .~2. , ,J.;~!=. ,. ~oo_~._ • __ 10~ . I 2.27708 13.'lUH9
1('\,....,CkV1lf'lQ~,., /DepuISI.-1'....,(OI l"k..,othh""","'UiI:DRILLING 222mm HOLE@ l04Gm 79200 I 1.034 (1()

i!~~~~m~~~L~·~~~~7~2~·.-;~-;;~;~;~;"·' • __..• .. 1~~~~ltDL.E Ir~1'<~~'~?~'

IISURVEY AS REQUIRED.
RIG SERVlCE AS REQUIRED.

IIWORK CONNECTlONS,FLOW CHECKS
I DRILL 222mm HOLE FROM 1013m· 1034m@933m1hr.

I
'\WORK CONNECTIONS AND FLOW CHECK.
."ORMATIONS COMING IN HIGHER TliAN EXPECTED 700'm

I CIRCULATE AND MUD UP SYSTEM WITH PREMIXED MUD.

!
PULL OUT OF HOLE TO CHANGE BIT AND CHECK DIRECTIONAL miA.
BOP DRILL WHILE TRIPPING.
FLOW CHECK AS REQUIRED.
IAAKE UP BIT AND RUN IN HOLE TEST MWD TOOLS Cll51m
STRAP. 1001 74 BOARD. 1001.80 NO CORRECTION MADE.
BACK GROUND GAS 1·3 UNITS NO CONNECTION INCREASE.
FORMATION MOUNT KINDLE ~ l007m
DEVIATION SLIDES FROM.
678m·681m

"'11111...1727m· 732m
II 745m • 750m

764m·nOm
88Om·686m
908· 914m
937m·943m
996m·l002m
1014m·l017m
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Rllport S~rt 0#"..0: 2J5I2li1i4
Report Q: UQ, DFS: 8,94

. Depth Progress: 22~.OO
>IT. 0325;;-T~~~,;,I~~" -
o;;iy'tOoit'loi.. ,kl' - , <:un r.,.. 100... (1,

75,594 4.162.000
....~'e<.ii.i'- ...,-C.... ' • .,...tlj

3.45276 11.38436
o;,:;e; s;a..,-,...oali , .. - 0.,-.. eM ,mKll'

564 00 70100
..vooTui,:;;';;';' h' t. bOroto ,",,8,

MOUNT KINDLE 1}00 flO
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Rrport Printod: 21512004Peg. 1ft

TEST ilo-:P:­
NIPPLE upaO-:-p.
SAFETY MEETING

~."fu..e...'-----------------------·-·-·- ---
RIH TAG CEMENT PRESSURE TEST BOWL CONNECTION,DRILL OUT,DRILL 222mm HOLE

'-' >,-;:: ..... '- ',:1,.: .;.,."~' ",--' ,

......._-_.....!._--'------

,+...;'=+----'='----t;;;WE;cLD;n-;CAS:;a.;;I;.,NG~BOWl.;:;ii;-'-'-'---·­

fESt CASING WELD 10,oOOi\Pa-- ,-' --­
Nippirup~----'--.-....
SAFEiYMTG WITH INLANIjpREssTfRE' ­
TESTER

09'15 - ;'200 .. -H5 ;-~-- tEST B~bF:- --- PRESSURE TESf-KlO:LINE- ----.-­
VAlVES,CHECK VAlVE,BlIND RAMS,HCR
1500 KPA LOW,l"OOO KPA HIGH,10 MIN,
EACH

1200' iiLlo'- ---".50 15 ---+'TEi"FSTTDR70"p".---ipRESSURE TEST. PIPE-·----·---­
RAMS,ANNUlAR,INSIDE BOP & STABBING
VAlVE
UPPER & LOWER KELLY COCKS,MAN.
RELIEF VAlVE,SWEEP LINES,
MANIFOLD SHACK VAlVES,CHOKES,15OO
KPA LOW, 14000 KPA HIGH, 10 MIN. EACH.

RIG IN FLARE TANK,FLOWllNE,CAlef! ._­
CAN,PASON CORDS

-'-iF15 18:30- --025h.2"I'--+'S''''A'''F'EETYTV''M'EEEn;=r;cNU.G..--tW''crFoEtY''''''''''MTrrl'G''JREVlnF'i7EEW:ii'1J'FSA""'O"'N HANDlING
DIR. TOOLS

18:30 21:00 2.50 24 ","""",.-,-+.P:;;;'",K,;,.U...P-":>'iii~~?'ni-";
2'100' 00:00 --:i.oo.,.r.,74 --1NIPPi:E UP B.O.P, NIPP

WELD



c..~--I,"(....n'-l- R,,,'C':';'
CONDUcToR ... 66 63 112811004
SURFACE" . . 564 36121312004__________ __ .. _L_.__ . __

Wallbolft._-- ----u,;;;.-~--_. 1-- -'t\")~-t;'~H; -

<?~G~~~~~~.-. ~_.
~~~1llI1 SlIl'WylI: EIS Olr. IUNry I ...

EIS. ~;r SlIMlV rOf OHIGINAL HOl.f
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Roport Printed: 113112004
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RCjlolt Sb:rt Dlil~: 11301Zli04

Report 1#~ 10.0, DFS: 2.94
<OapUt ProgroZll: 54.37

-----ll....i1{~isr-·- '1
0325167 6,121,5<40

ou,COiiT",ifIij' -- ~<:ciiT;;D".i'l "'1
217,456 3,559,679 I

;A;,j~-;;,;co..I1)"· iA.ooc..;,·T.OiiOlli I
1,069.70 2,404 28 '
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c). GEOLOGICAL INFORMATION

1) GEOLOGICAL SUMMARY
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Geological Sumrnary
This well spudded on January 28, 2004. It was drilled to evaluate the oil potential of

an untested anticlinal structure believed to be ':~rcod by Paleozoic carbonates, including a
combination ofthe Middle Devonian Upper Hume Formation and/or the Lower Devonian
Arnica, and/or the Silurian Mount Kindl~ and Ordovician Franklin Mountain. An updip
erosional edge was combined with the structure to further define the trap. Samples were
collect~d from surf2ce to the T.D. of 1425 meters. A gas chromatograph was rigged in
and ran by Datalug from 66.6 m to T.D. Surface hole was drilled to 564 m and logged by
Schlumberger, then cased. No evidence for hydrocarbons were found. Casing was run
and drilling re-commenced. The seismic data was re-interpreted using the new sonic log
obtained for the shallow section. This resulted in updated velocity conversions, and
indicated that the sub-cretaceous unconformity would most likely be encountered at a
higher level than originally plugged (estimated at 1032 m). All Paleozoic progs were
updated accordingly.

Formations started coming in high in the Cretaceous section where the Littie Bear
formation was 70 meters high. Slater River was not seen in samples and as prognosed,
the Lower Slater River was absent. The Subcretaceous Unconfonnity was encountered
203 m high at 1007 m, as expected based on the updated prog using the new sonic log
data obtained for the shallow section. Underlying the unconformity is believed to be
Silurian-Ordovician MOIDlt Kindle-FrankIin based on the abundance ofchert. The entire
Devonian section is absent at this location, which explains the difference between the
original prognosed tops and the actual tops at that level. Although the prognosed tops
assumed that a full Devonian and Silurian-Ontovician section would be encountered, the
seismic data indicated that several other possibilities could occur including full erosion of
the Devonian.

'The well was mudded up at 1034 m and drilling continued to a depth of 1425 m where
T.D. was called based em re-interpret"ltion ofseismic data and a lack ofany hydrocarbon
indicators. Gas readings were extremely low through all fomtations A total ofabout 45 m
at average of-7% porosity was encountered in the Paleozoic section, but all was
interpreted to be wet based on petrophysical evaluation, cmd the lack ofhydrocarbon
shows in cuttings and mud log. About 20 m ofnet pay at 20% porosity was also
encountered in the Cretaceous section, but was also interpreted to be wet b~~ed on
petrophysical analyses, mud log, and cuttings. Detailed petrophysical evaluation and data
are presented in sections h) and i). No live shows were encountered in this wdl and it
was abandoned with four plugs which c~ssentially fills the wellbore. A briefsummary of
all formations encountered follows.

East Fork Formation - Late Cretaceous
Surface casing was set at 564 m in the East Fork Fonnation. Lithology was
unconsolidated Sands, Shales and Siltstones. No shows were noted.

Little Bear Formation - Late Cretaceous
Formation top is at 836 m. (Log 836.5 m). TIus formation is composed ofvariable
cemented sands with Shale. TIle quartz sandstones were moderately cemented to
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unconsolidated with porosity ranging from 3 to 12%. No significant shows seen through
this portion of the well.

De\'onian Formations
Not present in this well.

Mount Kindle - Lower Silurian
This fonnation directly underlies the Subcretaceous Unconfonnity@ 1007 m. (1007.0 m
Log). The upper portion, to approximately 1100 m consists ofDolostone, Shale, Chert &.
minor Sandstone. Porosity is streaky ranging from 3-18+% and seems related to the
Chert, possibly fractured. Samples show common euhedral quartz crystals indicating
open fractm'es!vugs as well as some intercrystalline porosity. No shows evidenced. The
lower portion consists ofpredominantly tight Dolostone with lesser Shale interbeds. No
evidence ofhydrocarbons present.

Franklin Mountain - Ordovician
This top is picked at 1317 m (Logs 1317 m). The top is marked by a thinly interbedded
Shale and Limestone unit 13 m thick. Lithology for remainder of formation consists of
grey, red & green shale & generally light brown to yellowish colored limestone with
minor wackestone probably lagoonal deposits. Dolostone laminations are present locally
and contained some porosity that appeared to be wet (5 m at 7.6%). No hydrocarbons
present. TD is called at 1425 meters in this formation.
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D). DIRECTIONAL SUMMARY

1) NEWSCO DIRECTIONAL SURVEYS
.i

2). Nt.wSCO DIRECTIONAL PLOTS



Measured Incl Drift Tma Subsea Vert/cal Dogleg
Depth Angle Direction Vert/cal TVD N-S l:-W Section Severity
Metors Deg Deg Depth Meters Meters MIJters Meters Deg/30

.00 .00 .00 .00 195.57 .00 .00 .00 .00--

II
Surface Casing S"oe

564.36 .00 .00 564.36 -368.79 .00 .00 .00 .00
= ---= --- --

575.10 .80 65.60 575.10 -379.53 .03 .07 .03 2.23
603.{l0 .60 62.70 603.90 -4013.33 .21 .43 .21 .04
632.60 .90 89.60 632.59 -437.02 .30 .83 .30 .43
661.40 1.20 104.90 661.39 -465.82 .22 1.35 .22 .43

690.20 1.30 92.60 690.18 -494.61 .13 1.97 .13 .30
719.10 1.50 93.20 719.07 -523.50 .10 2.67 .10 .21
748.00 1.50 99.20 747.96 -552.39 .Oi 3.43 .01 .16
776.90 .80 125.70 776.86 -581.29 -.16 3.96 -.16 .39
805.80 1.00 122.80 805.75 -610.18 -.42 4.34 -.42 .21

834.50 1.20 112.10 834.45 -638.88 -.67 4.83 -.67 .30
863.49 1.70 110.60 863.43 -667.86 -.93 5.51 -.93 .52
892.30 1.50 122.80 892.23 -696.66 -1.29 6.23 -1.29 .41
921.20 1.20 150.80 921.12 -725.55 -1.76 6.69 -1.76 .74
950.10 .80 149.20 950.02 -754.45 -2.19 6.94 -2.19 .42

979.07 1.10 141.10 978.98 -783.41 -2.58 7.22 -?52 .34
1007.90 .60 138.10 1007.81 -812.24 -2.91 7.50 -2.91 .52
1036.80 .60 104.00 1036.71 -841.14 -3.06 7.75 -3.06 .3f
1065.60 1.00 95.00 106550 -869.93 -3.12 8.14 -3.12 .44
1094.40 .80 239.40 1094.30 -898.73 -3.24 8.22 -3.2·t 1.79
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Final Surveys· February 17th, 2004

WINSERVE SURVEY CALCULATIONS
Minimum Curvature Method
Yertical Section Plane .00

Vertical Section Referenced to Wellhead
Rectangular Coordinates Referenced to Wellflead

Job Number: 24023

Company: Encana Corporation

Leils4IWell: ECA et al Begadeh

location: (J-66) J-66

Rig Name:
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Measured Inel Drift True Subsea Verticc:1 Dogleg
Depth Angle Direcjon Vertical TVD N-S E-W Section Severity
Meters Deg Deg Depth Meters Meters Meter:; Meters Deg/30

1123.10 1.20 250.80 1123.00 -927.43 -3.44 7.76 -3.44 .46
1151.90 1.30 186.80 1151.79 -956.22 -3.87 7.44 -3.87 1.38
1180.90 1.10 164.30 1180.79 -985.22 -4.46 7.48 -4.46 .53
1209.60 .60 79.00 1209.48 -1013.91 -4.70 7.70 -4.70 1.26
1::313.50 1.30 76.10 1238.38 -1042.81 -4.59 8.16 -4.59 .73

1~~6'l.40 1.70 86.90 1267.27 -1071.70 -4.49 8.91 -4.49 .51
1296.10 1.00 139.40 1295.96 -1100.39 -4.66 9.50 -4.66 1.41
13~'5.00 1.00 163.90 1324.86 -1129.29 -5.09 9.73 -5.09 .44
135.~.40 .40 90.60 1353.26 -1157.l,)9 -5.33 9.90 -5.33 1.02
,,,32.80 1.~0 68.10 1382.65 -1187.08 -5.22 ~0.29 -5.22 .86

1409.00 2.80 68.20 1408.84 -1213.27 -4.88 11.14 -4.88 1.83

[C;1:ii:i;;;proJectlon to Bit

II1425.00 2.80 68.20 1424.82 -1229.25 -4.59 11.86 -4.59 .00
-===

Page 2
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E). RESERVOIR AND WELL EVALUATION DATA

I) PETROPHYSICAL EVALUATION



Summary

Review hires petrophysical data for the above well, to quantify reservoir and hydrocarbon potential in the
Cretaceous and SiIurian-Qrdovician age formations.

Devonian Age Forma~
These formations are not present in this wc:lll'ore.

'~ :urian - Ordovician Age - Mt.Kindle and J'rankIin Mountain Formations
The Mt Kindle Fo~tion is a wet porous ddostone. No shows were encountered in cuttings.
Evidence of fractures is seen on the logs at I J75.8, 1082.3 and 1092.8 metres.
Petrophysical analysis shows that this fonr..a, ion has 39.6 metres ofnet reservoir at 6.0% ave porosity,
however it is essentially wet with an avemg.:: Sw = 75%.

Date: 5 March, 2004Eva Drivet-Legault

Petrophysical Evaluation of Bcgadeh J-66
D.Tivey/file

Dave Ttvey

ENCANA.
~~

From:

To:

Objective

Subject:
CC:

Cretaceous - Little Bear Formation
Porous sandstone is encountered from 836 to 887mKB.
Minor mud gas readings were noted tbrOUghOllt this interval, but no shows were observed in cuttings. The
sand is descnbed as very fine to fine grained and contains lithic components. This would explain the
slightly high PEF reading and NeutronlDensity separation.
Formation water salinity is unknown for this area. The SP shows very little deflection; therefore formation
water is very similar to the mud filtrate salinity.
Petrophysical analysis shows that this sand h2s 20.1 metres ofnet reservoir at 19.9% ave porosity, however
it is essentially wet with an average Sw = 73%.

The Franklin Mountain Formation is primarily limestone with laminations OfPOroUH dolostone.
These dolostone laminations appear to be n,ostIy wet, with minor gas readings encountered but no shows in
cuttings.
Petrophysical analysis shows that this fom:ation has 4.9 metres ofnet reservoir at 7.6% ave porosity,
however it is essentially wet with an avera:;e Sw = 48%.

\I•~
"41lt1­'iIf

•48

•••••••••••••••••••••••••• Net pay summaries arc shown on the folIo wing pages.
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Interpretation Technique
The Elemental Analysis technique, ELAN, was computed with the models and parameters as shown on the
T·ttached listings.

Porosity is calculated primarily from the Neutron and Density measurements.

Water saturation is computed with the Dual Water equation and the following formation water resistivity:
Cretaceous: 2.70 @ 25 degC, 1.35 @ 50 degC and 2700 ppm NaC\.
Silurian-Ordo\ician: 0.27 @ 25 degC, 0.172 @ 50 degC and 22,232 ppm NaC\.

Silurian-Ordovician formation water salinity has been determir :d from the following offset well water
chemistry analysis:

• East McKay B-45 DST#2 tested salt water at 21,922 TDS from Mt. Kindle Formation.
• Stewart B-30 DST#4 tested salt water at 54873 IDS from the Bear Rock Formation.
• Stewart B-30 DST#2 tested muddy water at 41912 IDS from the near Rock Formation.
• Tate J-65 DST#10 tested muddy water at 41361 TDS from the BI.:ar Rock Formation.
• Tate J-65 DST##6 tested muddy water at 27280 IDS from the Bear Rock Formation.
• Dodo Canyon K-Q3 DST#1 tested liquid at 27678 IDS from the Bear Rock Formation.
• Keele N-62 DST#3 tested salt water at 30623 IDS from the B,-.ar Rock Formation.
• Windy Island A-53 DST#4 tested salt water at 25846 IDS from the Franklin Formation.

Cretaceous formation water salinity has been determined from the fcllowing offset well water chemistry
analysis:

• 1.osb Lake G-22 tested water at 5896 IDS.
• 1.osb Lake DST#l G-22 tested water at 6524 IDS.
• Police Island L-66 DST#2 tested water at 40212 IDS.

Water chemistry Stiffdiagrams are at+.acbed.

Carbonate log analysis is complicated by the fact that Archie's water saturation exponents, a, fa and n are
varying based on porosity type. Carbonate rocks with predominately inter-crystalline type porosity have
"ro" values close to 2, while wggy type porosity will have higher "mil values, 2 to 3 and fractlu-e type
porosity will have "m" values less than 2.

This study uses "an "m" and "n" values of 1, 2 and 2 respectfully.

Conclusion
This well has no economic valuc~ and will be abandoned.
Ifyou have any questions do not hesitate to ask.

David G. Tivey P.Eng
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PETROPHYSICAL RESULTS

VshaJe < 25%, Porosity> 4% and Water Saturation < 30%

....... -Interval D~ita Net (Vall) Not Reservoir (vah,Poro) Net Pay(Vah,poro,SW)

Well Name Fo;malion Top Base Gl'03S Net Net/ Thick Net/ Avo Por·m Ave Thick Net/II Ave Por-m Ave Ave HPV
(m) (m) Thick Thiel< Gross Gross PHI Sw Gross PHI Shale Sw

ECA ET AL BEGADEH J-66 HIRES Lin LE_BEAR 83;).:> 1007.0 171.0 :'0.1 12% 20.1 12% 19.9% 4.00 73% 0.0 0% 0.0% 0.00 0% 0% 0.00
ECA ET AL B .3ADEH J-66 HIRES MOUNT KINDLE 1007.0 1318.0 311.0 232.6 75% 39.6 1:J% 6.0% 2.39 75% 0.0 0% 00% 0.00 0% 0% 0.00
ECA ET AL BEGADEH J-66 HIRES FRANKLIN_MTN 1318.0 1420.0 102.0 74.9 73% 4.9 5% 7.6% 0.37 48% 0.5 0% 8.5% 0.04 13% 23% 0.03
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FIgure 4 Cretaceous Section· NeutronlDenslty cross plot
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LOG DATA CROSS "PTS
FIgure 6 Cretaceous Section - Pickett plot (Formation Water Salinity - 2700 ppm NaCl)•
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Company:

Well Name:

Surface Location:

Surface Co-ordinates:

Elevations:

Unique WeIlID..:.

Field:

Classification:

Objectives:

Terminating Zone:

Security:

AFENumber:

Well Authorisation:

Spud Date:

Total Depth:

Sampled Interval:

Contractor:

WELL DATA SUMMARY

Encana Corporation

ECA et al Begadeh J-66

Unit: J Section: 66 Grid: 64-40, 125-00, NWT

Lat: 64-35' 30.68", Long: 125-11' 52.05"

Ground: 190.60 meters
Kelly Bushing: 195.60 meters
K.B. to Ground: 5.0 meters

300J666440125000

Undefined

Exploratory Outpost

Primary - Hume, Arnica, Landry
Secondary - Mount Kindle, Franklin Mountain

Franklin Mountain

Tight

325167

1996

0100 Hrs., January 28, 2004

1425 meters @ 1600 Hrs, February 10,2004

5 meter intervals - vialed
Encana & Husky: 5m to 1425m
NEB: 565m to 1425m

10 meter intervals - canned
NEB: 570m to 1420m

Akita Drilling Rig #55

1



;f;CA~GADtB J-6i

• Drilling Supervision: Mike Maddison/Darren Wesley

Geological Supervision: Glen MacIntosh

Mudloning: Datalog
Operators: Davor Tulik

Zander Cherny

DirectionalServices: Newsco

Hole Size: Conductor: 444.5 mm
Surface: 311.1 mm
Main: 222.2 mm

Conductor: Size: 339.7 mm
Type: 5 joints of81.10 kglm J-55
Landed @66.63 meters
Cement: 11.0 tonnes Permafrost C
Plug down @ 2248 Hrs january 28, 2004

Surface Casing: Size: 244.5 mm
Type: 43 jts 53.57 kglm J-55
Landed @464.4 meters

• Cement: 10.8 m3 Pennafrost C + 10.8m3 0-1-0 G
Plug down 1452 Hrs February 3, 2004

Main Hole: Plugged

Open Hole Logs: Schlumberger Wireline Services
Log Interval Logged Scale

AIT-CNT-LDT-BCS 1423.1 to 66.6 meters 1:240 & 1:600

Final Status: Dry & Abandoned

Rig Release: 2359 Hrs, February 15,2004

Final Costs: $6,000,000 (est)

• 2
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WELL HISTORY & GEOLOGICAL SUMMARY

This well spudded on January 28, 2004. It was drilled to evaluate the oil potentail of the
Middle Devonian Upper Hume Fonnation. The Lower Devonian Arnica, Silurian Mount Kindle
and Ordovician Franklin Mountain were secondary targets. Samples were collected from surface
to the T.D. of 1425 meters. A gas chromatograph was rigged in and ran by Datalog from 66.6m
to T.D. Surface hole was drilled to 564m and logged by Schlumberger, then cased.. No evidence
for hydrocarbons were found. However, an indication that fonnation tops may be higher were
seen. Casing was ran and drilling re-commenced. Fonnations started coming in high in the
Cretaceous section where the Little Bear fonnation was 70 meters high. Slater River was not
seen in samples and as prognosed, Lower Slater River was absent. The Subcretaceous
Unconfonnity was encountered 203m high. At 1007m. Underlying the unconfonnity is believed
to be Silurian Mount Kindle. However this interpretation is questioned and it may be Ordovician.
The entire Devonian section is absent at this location. Seismic data was re-interpreted to account
for this change & a new prognosis developed. The well was mudded up at 1034m and drilling
continued into the Franklin Mountain which was encountered 23 m high. A depth of 1425m was
chosen for T.D. based on re-interpretation ofseismic data and a lack ofany hydrocarbon
indicators. Gas readings were extremely low through all fonnations and may be wet. No live
shows were encountered in this well and it was abandoned with four plugs which essentially fills
the wellbore. A brief summary ofall fonnations encountered follows. An accompanying CD
contains photos ofsamples throughout the well.

East Fork Formation - Late Cretaceous
Surface casing was set at 564m in the East Fork Fonnation. Lithology was unconsolidated Sands,
Shales and Siltstones. No shows were noted.

Little Bear Formation - Late Cretaceous
Fonnation top is at 836m. (Log 836.5m). This fonnation is composed ofvariable cemented
sands with Shale. The quartz sandstones were moderately cemented to unconsolidated with
porosity ranging from 3 to 12%. No significant shows seen through this portion ofthe well.

Devonian Formations
Not present in this well.

Mount Kindle - Lower Silurian
This fonnation directly underlies the Subcretaceous Unconfonnity @ 1007m. (I007.0m Log).
The upper portion, to approximately II OOm consists of Dolostone, Shale, Chert & minor
Sandstone. Porosity is streaky ranging from 3-18+% and seems related to the Chert, possibly
fractured. Samples show common euhedral quartz crystals indicating open fractureslvugs as
well as some intercrystalline porosity. No shows evidenced. The lower portion consists of
predominantly tight Dolostone with lesser Shale interbeds. No evidence ofhydrocarbons present.

3



ECA EX AL Bal.GAIW! sl-6j

• Franklin Mountain - Ordovician
This top is picked at 1317m (Logs 1317m). The top is marked by a thinly interbedded Shale and
Limestone unit 13m thick. Lithology for remainder of formation consists ofgrey, red & green
shale & generally light brown to yellowish colored limestone with minor wackestone probably
lagoonal deposits. No hydrocarbons present. TD is called at 1425 meters in this formation.

•

• 4
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GEOLOGICAL MARKERS

Prol [Ilosis Samples Lo~s

Formation Depth (m) Subsea (m) MD(m) Subsea (m) MD(m) Subsea (m)
I.... . -0.4 196.0
Cretaceous
East Fork 59.6 136.0 45.0 150.6 cased cased
Little Bear 906.6 -711.0 836.0 -640.4 836.5 -640.9
Slater River 1170.6 -975.0 Absent Absent Absent Absent-.
L. Slater River Absent Absent Absent Absent Absent Absent
Subcret. UIC 1210.6 -1015.0 Absent Absent Absent Absent
UnDer Devonian
Canol 1210.6 -1015.0 Absent Absent Absent Absent
Middle
Hare Indian 1291.6 -1096.0 Absent Absent Absent Absent
Bluefish 1391.6 -1196.0 Absent Absent Absent Absent
UpperHume 1428.6 -1233.0 Absent Absent Absent Absent
LowerHume 1483.6 -1288.0 Absent Absent Absent Absent
Lower Devonian
Landry 1566.6 -1371.0 Absent Absent Absent Absent
Arnica 1603.6 -1408.0 Absent Absent Absent Absent
Bear Rock 1643.6 -1448.0 Absent Absent Absent Absent
Devonian Marker 1650.6 -1455.0 No pick No pick Absent Absent
Lower Silurian
Mount Kindle 1774.6 -1579.0 1006.9 -811.3 1007.0 -811.4
Ordivician .,
Franklin Mtn 1886.6 -1691.0 1316.9 -1121.3 1317.2 -1121.6
Cambrian
Saline River 2150.6 -1955.0 NA NA NA NA
Total Depth 2150.6 -1955.0 1425.0 -1229.4 1425.5 -1229.9

5
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DAILY PROGRESS SUMMARY

•
Depth@ Progress Drilling

Date DFS Costs ($) 2400 Drs. I(meters) (Hrs.) Formation Operation Operations Summary
01127/04 0 $1,592,795 0 0 0 Rig repair Rig up floor. Rig to spud. Drill mouse

hole/Rathole. Install rathole. Repair rig - grind
bushings to fit table.

01128/04 1 $1,639,904 66 66 7.5 East Fork WOC Make up BHA. Spud well @ 01 00 Hrs. Drill from
5mKB to 9m. Drill & work on trash pumps to
24m. Drill ahead & survey to 66.63m. Circulate.
Strap out ofhole. Rig to & run 339.7mm casin~.

Rig to & cement casing. Circulate casing. Wait on
cement

01129/04 2 $3,342,222 66 0 0.00 East Fork Nipple up WOC. Weld & modify diverter flange. Cut
conductor casing & weld flange. Nipple up
diverter & modify flow tee. Thaw out mudlin~~,
centrifuges, continue nipple up.

01130/04 3 $3,559,678 121 55 4.25 East Fork Change Thaw mudlines. Repair rig. Make up BHA & run
shaker in hole.Rig repair. Tag cement @62.7m. Drill out
screens @ 1615 Hrs. Drill 311mm surface hole & survey.

Clean flow line/change shaker screens.

01131104 4 $3,613,565 348 227 10.75 East Fork Trip Drill ahead & survey to 348m. Circulate. Trip for
bit. Run in hole with bit #3.

6
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Depth@ Progress Drilling
Date DFS Costs (S) 2400 Urs. I(meters) (Urs.) Formation Operation Operations Summary
02101104 5 $3,527,175 474 126 6.50 East Fork Drill Trip in hole. Wash to bottom. Drill ahead &

survey. Clean out mud ring/flow tee. Trip for mud
ring @455m. Run in hole. Ream form 291 to
455m. Drill ahead.

02/02/04 6 $3,679,631 564 90 9.75 East Fork Log Drill ahead & survey to 563.5m. Wiper trip.
Circulate. Pull out ofhole for logs. Lay down drill
collars. Rig to & log with Schlumberger.

02/03/04 7 $3,732,098 564 0 0.00 East Fork Nipple Log Platform-sonic. Rig up power tongs. WOO.
down Run 244.5mm surface casing. Circulate. Rig to &

cement casing. WOC. Nipple down.

02/04/04 8 $4,086,485 564 0 0.00 East Fork Nipple Weld casing bowl. Nipple up. Pressure test. Pick
down up directional tools & make up BHA. Nipple

down- grind out excess weld from casing.

02/05/04 9 $4,162,080 792 228 9.75 Cretaceous Drill Nipple up. Pressure test. Pick up dir tools & make
up BHA. Run in hole. Tag cement @ 471m. Wash
& drill cement to 564m. Drill out @ 1030 Hrs.
Circulate. Perform Leak off test. Drill to 610m.
Repair mud line. Drill ahead & survey.

02/06/04 10 $4,226,038 1034 242 20.00 MtKindle TestMWD Drill ahead & survey to 1034m. Circulate. Mud
up. Pull out ofhole. Change bits. Run in hole.
Check MWD @ 51m.

02/07/04 11 $4,374,408 1074 40 6.00 Mt Kindle Drill Run in hole. Trip for pipe screen. Run in hole.
Wash to bottom. Drill ahead & survey to 1071m.
Circulate. Trip for bit. Handle directional tools.
Check MWD. Run in hole. Circulate on bottom.
Drill ahead.

02/08/04 12 $4,435,384 1200 126 20.50 MtKindle Drill Drill ahead & survey.
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Depth@ Progress Drilling

Date DFS Costs ($) 2400 Hrs. !(meters) I(Urs.) Formation Operation Operations Summary
02/09/04 13 $4,545,147 1290 90 14.50 Mt Kindle Run in hole Drill ahead & survey to 1290m. Circulate. Trip for

bit. Run in hole.
02/10/04 14 $4,603,866 1425 135 10.75 Franklin Lay down Run in hole. Wash to bottom. Drill ahead &

Mountain tools survey to TO of 1425m. Circulate. Wiper trip.
Circulate. Trip for logs. Lay down directional
tools.

02111104 15 $4,796,510 1425 0 0.00 Franklin Circulate Handle tools. Rig to & log with Schlumberger. Rig
Mountain out loggers. Run in hole & lay down drill

collars.Run in hole. Circulate & work pipe.

02/12/04 16 $4,861,257 1425 0 0.00 Franklin Circulate Circulate & work pipe while waiting on
Mountain cementers. Pull out ofhole. Laydown drill collars.

Run in hole. Circulate.

02/13/04 17 $5,113,543 1425 0 0.00 Franklin Run plugs Circulate. Rig up cementers. Run plugs.
Mountain

02/14/04 18 $5,234,987 1425 0 0.00 Franklin Tear out Run plugs. WOC. Test cement. Nipple down. Tear
Mountain out rig.

02/15'04 19 $6,000,000 1425 0 0.00 Franklin Rig release Tear out rig. Release rig 2359 Hrs.
Mountain

8
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Depth Densit)· Viscosity 'NL FC pH Gel 0/10 P.V. Y. Point Solids Oil(%) CL- Ca++
(m) (kglm3) (secllt) (ml) (mm) (Pa) (mPa·s) (Pa) (0.10) (gil) (gil)

~..,

445mm Conductor Hole - Gel
0-66 1220 '-47 8.5 100-

311mm Surface Hole - Gel Chem
66-121 1140 42 9.0 4/10 10 6 9 0 320 300
121-348 1220 59 8.5 4/9 12 8 13 0 300 120
348-474 1125 57 8.0 7/14 12 9 11 0 300 100
474-564 1175 96 9.0 6/16 16 10.0 11.0 0 300 0

222mm Main Hole - Water/Gel Polymer mud
564-792 1005 29 11.5 0.1 0 530 120
792-1034 1075 52 7.0 1.0 8.0 7/10 15 8.0 5.0 0 300 150
1034-1074 1080 46 8.0 1.0 10.5 4/8 13 5.0 5.0 0 300 100
1074-1200 1080 48 7.5 1.0 10.5 4/8 13 5.0 0.0 0 300 60
1200-1290 1080 50 7.0 1.0 10.0 3/8 10 5.5 5.0 0 300 40
1290-1425 1085 85 7.0 2.0 11.0 8/15 28 12.0 7.0 0 300 40

•
MUD RECORD

• ,
ECA ET AL BEGADEH J-66•
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ECA ET AL BEGAPEH J-6j

BIT RECORD

• -

Bit Size Depth Interval FOB Condition ROP
No. Type (mm) Out(m) Cut(m) Urs (daN) RPM IR OR MDC LOC B G ODe RP (mlhr) Comments

1 S33SG 444.5 66 66 7.50 7000 130 3 3 FC A E 0 NO TO 8.80 Conductor pipe_0
2 S44SC 311.0 348 282 20.50 10000 180 5 4 FC A E 0 NO PR 13.76 TripROP
3 Mll 311.0 564 216 18.00 10000 160 3 3 FC A 6 0 NO TO 12.00 Surface casing
4 FMX563C2 222.2 1034 470 20.00 4000 150 6 8 FC A N 0 WT PR 23.50 Trip Fm/ROP
5' FMX543B2 222.2 1071 37 6.00 17000 130 7 8 FC A N 0 BT PR 6.17 TripROP
6 HRS35 222.2 1290 219 35.25 17000 130 4 4 FC A 5 2 BT HR 6.21 Trip Hours
7 F37HY 222.2 1425 135 10.75 20000 130 1 2 WT A E 1 CT TO 12.56 TripT.D.

11
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DEVIATION SURVEYS

Survey Depth Deviation Interval Survey Depth Deviation Interval
No. (meters) (degrees) (meters) No. (meters) (degrees) (meters)

1 11 1.000 11 12 278 0.250 59
2 21 1.000 10 13 307 1.000 29
3 31 1.000 10 14 336 1.250 48
4 42 1.000 11 15 363 1.000 27
5 58 0.500 16 16 393 0.500 30
6 77 0.250 19 17 422 0.250 29
7 107 0.500 30 18 452 1.000 30
8 138 1.500 31 19 466 1.000 14
9 166 0.750 28 20 509 0.250 43
10 193 0.500 27 21 539 1.250 30
11 219 0.750 26

12



•
Directional Company: Newsco

• ,
ECA ET AI.. BEGADEH J-66

DIRECTIONAL SURVEYS

•
Vertical section @ 0.00° Directional Driller: Michael Demaggio

Survey Measured Drift Direction TVD Subsea Latitude Departure Vertical DLS
No. Depth (m) (degrees) (degrees) (m) (m) +N/-S(m) +E/-W(m) Section (m) (deg/30 m)

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Tie in
I 564.36 0.00 0.00 564.36 -368.79 0.00 0.00

i

0.00 0.00
2 57S.l0 0.80 65.60 575.10 -379.53 0.03 0.07 0.03 2.23
3 603.90 0.80 62.70 603.90 -408.33 0.21 0.43 0.21 0.04
4 632.60 0.90 89.60 632.59 -437.02 0.30 0.83 0.30 0.43
5 661.40 1.20 104.90 661.39 -465.82 0.22 1.35 0.22 0.43
6 690.20 1.30 92.60 690.18 -494.61 0.13 1.97 0.13 0.30
7 719.10 1.50 93.20 719.07 -523.50 0.10 2.67 0.10 0.21
8 748.00 1.50 99.20 747.96 -552.39 0.01 3.43 0.01 0.16
9 776.90 0.80 125.70 776.86 -581.29 -0.16 3.96 -0.16 0.89
10 805.80 1.00 122.80 805.75 -610.18 -0.42 4.34 -0.42 0.21
11 834.50 1.20 112.10 834.45 -638.88 -0.67 4.83 -0.67 0.30
12 863.49 1.70 110.60 863.43 -667.86 -0.93 5.51 -0.93 0.52
13 892.30 1.50 122.80 892.23 -696.66 -1.29 6.23 -1.29 0.41
14 921.20 1.20 150.80 921.12 -725.55 -1.76 6.69 -1.76 0.74
15 950.10 0.80 149.20 950.01 -754.44 -2.19 6.94 -2.19 0.42
16 979.07 1.10 141.10 978.98 -783.41 -2.58 7.22 -2.58 0.34
17 1007.90 0.60 138.10 1007.81 -812.24 -2.91 7.50 -2.91 0.52
18 1036.80 0.60 104.00 1036.71 -841.14 -3.06 7.75 -3.06 0.37
19 1065.60 1.00 95.00 1065.50 -869.93 -3.12 8.14 -3.12 0.44

13



Survey Measured Drift Direction TVD Subsea Latitude Departure Vertical DLS
No. Depth (m) (degrees) (degrees) (m) (m) +N/-S(m) +E/-'" (m) Section (m) (degl30 m)

20 1094.40 0.80 239.40 1094.30 -898.73 -3.24 8.22 -3.24 1.79
21 1123.10 1.20 250.80 1122.99 -927.42 -3.44 7.76 -3.44 0.46
22 1151.90 1.30 186.80 1151.79 -956.22 -3.87 7.44 -3.87 1.38
23 1180.90 1.10 164.30 1180.78 -985.21 -4.46 7.48 -4.46 0.53
24 1209.60 0.60 79.00 1209.48 -1013.91 -4.70 7.70 -4.70 1.26
25 1238.50 1.30 76.10 1238.37 -1042.80 -4.59 8.16 -4.59 0.73
26 1267.40 1.70 86.90 1267.26 -1071.69 -4.49 8.91 -4.49 0.51
27 1296.10 1.00 139.40 1295.95 -1100.38 -4.66 9.50 -4.66 1.41
28 1325.00 1.00 163.90 1324.85 -1129.28 -5.09 9.73 -5.09 0.44
29 1353.40 0.40 90.60 1353.25 -1157.68 -5.33 9.90 -5.33 1.02
30 1382.80 1.20 68.10 1382.64 -1187.07 -5.22 10.29 -5.22 0.86
31 1409.00 2.80 68.20 1408.83 -1213.26 -4.88 11.14 -4.88 1.83
*32 1425.00 2.80 68.20 1424.81 -1229.24 -4.59 11.86 -4.59 0.00

• •gA El AL BEGAn!" ..T-6§

*Denotes Extrapolated survey

•

Note: This was not a directional well. Mud motor & MWD surveys were ran to maintain hole to vertical.
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•
PLAN VIEW

Latitude vs Departure
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•

•

OPEN HOLE LOG SUMMARY

RUNt

Logging Company: Schlumberger Engineer: Roncin/Santos

District: Nonnan Wells Truck No.: 3052

Circulation Ended: 1530 Hrs. 02/02/2004 Finish Trip: 2030 Hrs. 02/02/2004

On Location: 1730 Hrs. 02/02/2004 OffLocation: 0500 Hrs. 03/02/2004

Rig Up: 2030 Hrs. 02/02/2004 Rig Down: 0330 Hrs. 03/02/2004

Mild Properties: Mud Type: Gel Polymer BHT: .. 32°C
Density: 1175 Rmf: 3.697 @ 11.0 0C
Viscosity: 96
WL: 12.0
pH: 8.0

Services:

Log Interval Logged Meters Logged Comments
AIT-BHCS-CNL-LDT 564 to 66.6 497.4m 1:240 & 1:600

Times:

Start First on Last on Clear Total
Tool Combo Date In Bottom Bottom Hole Hours
AIT-BHCS-CNL-LDT 02/02/04 2230 0000 0020 0100 2.5

•

Logging Time:

Time Losses:

Remarks:

2.5 Hrs

OHrs

Fast, proficient logging job.

17

Rig Up/Down: '•.5 Hrs

Total Logging Ti.'fJ£: 7.00 Hrs



RUN 2

Truck No.: 3052

Engineer: RoncinlSantos

Finish Trip: 0045 Hrs. 10/0212004

OffLocation: 1400 Hrs. 11102/2004

0700 Hrs. 11/02/2004

490C
2.750 @ 15.0 0C

BHT:
Rmf:

Rig Down:

• Logging Company: Schlumberger

District: Norman Wells

Circulation Ended;. 1600 Hrs. 10/0212004

On Location: 2130 Hrs. 10/0212004

Rig Up: 0100 Hrs. 11/02/2004

Mud Properties: Mud Type: Gel Chem
Density: 1115
Viscosity: 85
WL: 7.0
pH: 10.0

Services:

•
Log Interval Logged Meters Logged Comments

AIT-CNT-LDT-BCS 1423m to 564m 859m 1:240 & 1:600

Times:

Start First on Last on Clear Total
Tool Combo Date In Bottom Bottom Hole Hours
AIT-CNL-LDT-BCS 11102/04 0215 0330 0345 0530 3.25

Logging Time:

Time Losses:

3.25 Hrs

OHrs

Rig UplDown: 2.75 Hrs

Total Logging Time: 6.00 Hrs

Remarks: Fast proficient job. Loggers waited on orders on location until released
@ 1330Hrs.

• 18
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5 - 21m

21 - 31m

31-45 m

45-66m

67-75m

SAMPLE DESCRIPTIONS

Siltstone grading to gravel.
SILTSTONE - light grey to grey tan, quartz, wen cemented, calcareous to
sidelitic cement, friable, 6-8% porosity, no shows.
SANDSTONE to GRAVEL - varicolored quartz, chert, mafics?, Siltstone &
Shale clasts, very fine to pebbles (not seen in samples), fining upward in
general, rounded to angular, poorly sorted, unconsolidated loose grains, trace
pyrite, 25+% porosity, no shows.
Interval is capped by 0.5 to 1m (estimate) ofpeat/muskeg @surface.

Shale to Coal.
SHALE - black to dark grey brown, white specks in part, subfissile to blocky,
carbonaceous to highly carbonaceous grading to Coal.
COAL - black to dark brown, blocky to splintery, subbituminous to bituminous,
minor anthracite, argillaceous.

Shale to Coal with minor Sandstone interbeds.
SHALE - black to dark grey brown, white specks in part, subfissile to blocky,
carbonaceous to highly carbonaceous grading to Coal.
COAL - black to dark brown, blocky to splintery, subbituminous to bituminous,
minor anthracite, argillaceous.
SANDSTONE - varicolored quartz, chert, Siltstone & Shale clasts, very fine to
medium, rounded to angular, poorly sorted, unconsolidated loose grains. trace
pyrite, 20+% porosity, no shows.
Abundant LCM

East Fork· 4S.0m (lSO.Gm SS)

SANDSTONE - dark grey chert & white quartz, m!.nor Sandstone clasts, very
fine to coarse with very coarse grains to pebbles near base, subround to angular
grains, poorly sorted, unconsolidated, trace micaceous, 25+% porosity, no
shows.
Sand grains are most likely cavings, being over-represented in samples.

Set 339.7mm Conductor pipe@66.6m

CONGLOMERATE to GRAVEL - dark chert & light quartz grains, minor
Sandstone clasts, fine to very coarse with large fragments indicating pebble to
granule size, clast supported, round to angular, poorly sorted, unconsolidated,
trace micaceous, 25+% porosity, no shows.
Possible Shale clasts or interbeds?
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• 75-90m

90-105 m

SHALE - black, blocky, brittle, hard, minor pyrite siliceous?
SANDSTONE to GRAVEL -(as cavings?) - dark chert & light quartz grains,
minor Sandstone clasts, fine to very coarse with large fragments indicating
pebble to granule size, clast supported, round to angular, poorly sorted,
unconsolidated, trace micaceous, 25+% porosity, no shows.
Common LCM.
Questionable interpretation. Abundant cavings likely.

Sandstone with Shale interbeds.
SANDSTONE - dark chert & light quartz, light brown Sandstone clasts, Shale
clasts?, very fine to coarse grading to Gravel @ base, minor very coarse to
pebble, subround to angular, poorly sorted, unconsolidated, 25+% porosity, no
shows.
SHALE - dark grey to black, fissile to blocky, brittle, hard.
Abundant LCM in 105 sample.

•

•

105 - 120 m Sandstone with Shale interbeds.
SANDSTONE to GRAVEL - dark chert & light quartz, light brown Sandstone
clasts, Shale clasts?, very fine to coarse grading to Gravel, minor very coarse to
pebble, subround to angular, poorly sorted, unconsolidated, 25+% porosity, no
shows.
SHALE - dark grey to black, fissile to blocky, brittle, hard.
Sample quality poor.
Common LCM.

120 - 145 m Interbedded Sandstone & Shale.
SANDSTONE - dark chert with minor light quartz, light brown Sandstone
clasts, Shale clasts?, predominantly coarse to very coarse, minor medium &
pebbles, angular to subangular, moderately sorted, unconsolidated, 25 ~

porosity, no shows.
SHALE - dark grey to black, fissile to blocky, brittle, hard.
Shale quantity increasing.

145 - 157 m Interbedded Sandstone & Shale.
SANDSTONE - as above, also, very fine light brown, subangular, well
cemented, silica cemented, silty, tight (thinly bedded?).
SHALE - dark grey to black to light brown tan to light green, soft to finn,
slightly silty.

157 - 175 m Shale with Siltstone interbeds.
SHALE - dark grey to black, minor light grey brown to greyish green, fissile to
blocky, waxy in part, finn to soft, slightly silty, trace carbonaceous material.
SILTSTONE - light brown to yellowish brown, quartz, well cemented, siliceous
cement, argillaceous, tight.

20
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175 - 195 m Shale with minor Siltstone & Sandstone interbeds & stringers.
SHALE - medium to light grey to grey~ greenish in part, black, subblocky,
moderately firm to soft, carbonaceous flakes, slightly silty.
SILTSTONE -light brown tan, quartz, moderately cemented, siliceous cement,
very slightly calcareous, sandy, trace carbonaceous, tight, no shows.

195 - 216 m Shale with Siltstone & Sandstone interbeds.
SHALE - medium to light grey to grey tan, greenish in part, black, subblocky,
moderately firm to soft, carbonaceous flakes, slightly silty.
SANDSTONE - white with dark specks, quartz, chert & litbics, very fine to fine
grained, subangular, well sorted, well cemented, siliceous cement, poorly to
moderately consolidated, silty, micaceous, 10-15% porosity, no shows.
SILTSTONE - light brown tan, quartz, moderately cemented, siliceous cement,
very slightly calcareous, sandy, trace carbonaceous, tight, no shows.

216 - 230 m Shale with Siltstone & Sandstone interbeds.
SHALE - medium to light grey to grey tan, greenish in part, black, subblocky,
moderately firm to soft, carbonaceous flakes, slightly silty.
SANDSTONE - white with dark specks, quartz, chert & litbics, very fine to fine
grained, subangular, well sorted, well cemented, siliceous cement, poorly to
moderately consolidated, silty, micaceous, 10-15% porosity, no shows
Abundant LCM.

230 - 243 m Conglomerate/Gravel to Sandstone with Shale interbeds..
ORAVEL - dark chert with lesser light quartz, medium to coarse minor very
coarse, becoming finer grained downward, subround, unconsolidated, 20-25+%
porosity, no shows.
SHALE - light grey to grey tan, subfissile to subblocky, moderately firm to soft,
minor carbonaceous material, silty.

243 -254 m Interbedded & interlaminated Sandstone & Shale.
SANDSTONE - mottled black & white, dark chert & lithics with light quartz,
very fine to medium, minor coarse, subangular to subround, moderately sorted,
unconsolidated to very poorly cemented, siliceous cement, 15-20% porosity, no
shows.
SHALE - light grey to grey tan, subfissile to subblocky, moderately firm to soft,
minor carbonaceous material, silty.

254 - 269 m Shale with minor Sandstone interbeds.
SHALE - light grey to grey tan, subfissile to subblocky, moderately firm to soft,
minor carbonaceous material, silty.
SANDSTONE - mottled black & white, dark chert & lithics with light quartz,
very fine to medium, minor coarse, subangular to subround, moderately sorted,
moderately to well cemented, up to 10% porosity, no shows.
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269 - 282 m Interbedded Sandstone & Shale.
SANDSTONE -light grey to offwhite, quartz with minor chert & lithics, very
fine to fine, minor medium, subangular, well sorted, well cemented, calcareous
cement, tight to 6% porosity, no shows.
SHALE - light grey to grey brown, light green, subfissile to subblocky, waxy in
part, carbonaceous material, slightly silty.

282 - 299 m Shale with Sandstone interbeds & stringers.
SHALE -light grey to grey brown, trace light green, subfissile to subblocky,
waxy in part, carbonaceous material, slightly silty.

299 - 316 m Shale with interbeds & stringers ofSandstone & Siltstone.
SHALE -light grey to grey brown, trace light green, subfissile to subblocky,
waxy in part, carbonaceous material, slightly silty.
SANDSTONE - light grey to offwhite, quartz with minor chert & lithics, very
fine to fine, minor medium, subangular, well sorted, poorly to well cemented,
siliceous cement, tight to 6% porosity, no shows.

316 - 320 m SANDSTONE - light grey, mottled black, dark chert with light quartz, fine to
medium grading to very coarse, subround to round, poorly sorted, moderately
cemented to unconsolidated, siliceous cement, 6-20% porosity, no shows.

320 - 337 m Interbedded & interlaminated Shale & Siltstone.
SHALE - light grey to grey tan, white specks, subblocky to subfissile,
carbonaceous flakes, silty grading to Siltstone.
SILTSTONE - light brown to grey brown, quartz & feldspar?, well cemented,
siliceous & minor calcareous cement, argillaceous, sandy, tight, no shows.

337 - 351 m Shale with Siltstone & Sandstone interbeds.
SHALE - light grey to grey tan, white specks, subblocky to subfissile,
carbonaceous flakes, silty grading to Siltstone.
SILTSTONE -light brown to grey brown, quartz & feldspar?, well cemented,
siliceous & minor calcareous cement, argillaceous, sandy in part to Sandstone,
tight, no shows.

351 - 369 m Sandstone with Shale interbeds.
SANDSTONE - light grey to white with black specks, quartz & chert, minor
Iithics, very fine to fine, subangular, well sorted, moderately cemented, siliceous
& calcareous cement, poorly to well consolidated, silty to Siltstone in part, trace
glauconite?, tight to 6%, minor 9% porosity, no shows.
SHALE - light grey to grey tan, greenish grey, subblocky, slightly
carbonaceous, silty to highly silty, soft to moderately firm.
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369 - 385 m Interbedded & interlaminated Sandstone, Siltstone & Shale with trace Coal
stringers.
SANDSTONE - light grey to white with black specks, quartz & chert, minor
lithics, very fine to fine, minor coarse chert grains, subround to angular, well to
poorly, sorted, moderately cemented, siliceous & calcare/Jus cement, poorly to
well consolidated, silty to Siltstone in part, trace glauconite?, tight to 6%, minor
9% porosity, no shows.
SILTSTONE - light to medium grey brown, quartz, moderately cemented,
siliceous cement, slightly calcareous, trace carbonaceous, tight.
SHALE - light grey brown to dark brown, trace light green, white specks in part,
fissile, soft to mod. firm, carbonaceous in part.
Soft Shale being washed out?

396 - 412 m Interbedded Siltstone & Shale with minor Sandstone.
SILTSTONE - light to medium grey brown, quartz, moderately cemented,
siliceous & calcareous cement, trace carbonaceous, sandy to Sandstone in part,
argillaceous, tight.
SHALE· light grey brown, white specks in part, subfissile, soft to mod. firm,
carbonaceous in part, silty to Siltstone.
Minor loose coarse chert grains.

412 - 425 m Interbedded Shale & Siltstone
SHALE - light grey brown, white specks in part, subfissile, soft to mod. firm,
carbonaceous in part, silty to Siltstone.
SILTSTONE - light to medium grey brown, quartz, moderately cemented,
siliceous &calcareous cement, trace carbonaceous, sandy to Sandstone in part,
argillaceous, tight.
Sandstone stringers.
Abundant LCM.

425 - 445 m Interbedded Shale & Sandstone.
SHALE - light grey to grey brown, white specks, rare light green, subfissile to
subblocky, soft to moderately firm, slightly calcareous, carbonaceous, silty to
Siltstone.
SANDSTONE· white to light grey with black specks, quartz & feldspar?, chert
with minor Iithics, silt to fine grained, subangular to angular, well sorted, well
cemented, calcareous cement, siliceous in part, tight to trace porosity, no shows.
Minor coarse chert grains.
Abundant LCM.

445 - 470 m Interbedded & interlaminated Shale & Siltstone.
SHALE· light grey to grey brown, white specks, rare light green, subfissile to
subblocky, soft to moderately firm, slightly calcareous, cnrbonaceous, silty to
Siltstone.
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• 445-470m
(Cont'd)

SILTSTONE -light to medium grey, quartz & feldspar?, moderately cementl~d,

siliceous cement, slightly calcareous in part, argillaceous in part, trace
carbonaceous, tight, no shows.
Sandstone stringers.
Common to abundant LCM
LCM (sawdust) is being added to limit/control mud rings.

•

•

470 - 515 m Samples are overwhelmingly contaminated with sawdust.
Minor amount of rock in sample.
Few returns indicate Shale, Siltstone & Sandstone as above.
Several collecting/washing methods employed to reduce relative sawdust to
cutting ratio in samples...not working.
Possibly soft shale being washed away?

515 - 541 m Shale with Siltstone interbeds.
SHALE - light grey to grey brown, minor greenish grey, subfissile to subblocky,
bentonitic, minor carbonaceous material, slightly silty, tr?ce pyrite.
SILTSTONE - grey brown, quartz, moderately cemented, siliceous cement,
calcareous, argillaceous, slightly sandy, moderately consolidated, tight.
Abundant LCM. Minimal returns.

541 - 563.5 m Shale with Siltstone & Sandstone interbeds & stringers.
SHALE - light grey to grey brown, white, greenish in part, subfissile, soft,
bentonitic, trace carbonaceous, slightly silty, minor calcite veining?, trace
Inoceramus, trace pyrite.
SILTSTONE - as above.
SANDSTONE - white with dark specks, silt to very fine grained, quartz with
lithics, subangular, well sorted, moderately cemented, calcareous cement, tight
to poor porosity, no shows.

563.5 - 570 m Cement

570 - 590 m Shale with minor Sandstone & Siltstone interbeds & stringers.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, sUty, very slightly calcareous.
Minor loose quartz grains.
Common cement cavings.
Samples finely ground. Poor quulity.

590 - 614 m Shale with minor Sandstone 8:. Siltstone stringers.
SHALE - medium grey to br'Jwn grey, subfissile, soft to moderately firm,
bentonitic. slightly carbona'.;eous, silty, very slightly calcareous, rare Inoceramus
prisms, rare pyritized burrow casts.
Minor loose quartz & chert grains/nodules.
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614 - 625 m Shale with minor Siltstone interbeds.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silty, very slightly calcareous, rare Inoceramus
prisms, minor pyrite.
SILTSTONE - medium grey brown, quartz, minor tithics, poorly cemented,
argillaceous, sandy to Sandstone in part, tight, no shows.

625 - 639 m Interbedded Sandstone & Shale.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silty, very slightly calcareous, rare Inoceramus
prisms, pyrite nodules.
SANDSTONE - medium grey, quartz & tithics, silt to very fine grained,
subangular to subround, well sorted, well cemented, calcareous cement, tight to
trace poor porosity, no shows.

639 - 655 m Shale with Siltstone & Sandstone laminae.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silty, very slightly calcareous, rare Inoceramus
prisms, minor floating sand grains, pyrite nodules.
SILTSTONE - medium grey brown, quartz, minor lithics, moderately cemented,
calcareous cement, argillaceous, tight

655 - 676 m Shale with Siltstone & Sandstone laminae.
SHALE - medium grey to brown grey~ subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silt)', very slightly calcareous, rare Inoceramus
prisms, minor floating sand grains, pyrite nodules.
SILTSTONE - medium grey brO\vn, quartz, minor tithics, moderately cemented,
calcareous cement, argillaceous, Sandy to Sandstone in part, tight.
Minor Siderite stringers.

676 - 695 m Shale with Sandstone interheds & laminae.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silty, very slightly calcareous, minor floating
sand grains, common pyrite nodules.
Trace Siderite.
Soft Shale is being washed out. More competent chips are being preserved in
samples.

695 - 715 m Shale with minor Siltstone laminae.
SHALE - medium grey to brown grey, subfissile, soft to moderately firm,
bentonitic, slightly carbonaceous, silty, very slightly calcareous, minor floating
sand grains, minor pyrite nodules.
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715 -735 m Shale with Siltstone & Sandstone.
SHALE - medium grey to brown grey, subfissile, soft to modemtely finn,
bentonitic, slightly carbonaceous, silty to highly silty grading to argillaceous
Siltstone, very slightly calcareous, minor floating sand gmins, minor pyrite.
SANDSTONE -light grey, dark specks, quartz, chert & Iithics, silt to very fine.
minor fine grained, subangular, well sorted, well cemented. calcareous cement,
tight to trace poor porosity, no shows.
Common loose sand.

735 - 752 m Interbedded & interlaminated Shale, Siltstone & Sandstone.
SHALE - medium grey to brown grey, light green, subfissile, waxy in part, soft
to modemtely firm, bentonitic, slightly carbonaceous, silty to highly silty
grading to argillaceous Siltstone, very slightly calcareous.
SANDSTONE - It to med grey, dark specks, quartz, chert & Iithics, silt to very
fine, minor fine gmined, subangular, well sorted, well cemented, calcareous
cement, arg, tight to trace poor porosity, no shows.
Loose fine to coarse chert grains.

752 -770 m Interbedded & interlaminated Shale & Siltstone.
SHALE - medium grey to brown grey, subfissile to subblocky, soft to
moderately firm, bentonitic, slightly carbonaceous, silty to highly silty grading
to argillaceous Siltstone, very slightly calcareous, pyrite nodules.
SILTSTONE - medium brown to grey brown, quartz & Iithics, well cemented,
calcareous to siliceous cement, argillaceous, sandy to Sandstone, tight, no shows

770 - 787 m Interbedded & interlaminated Shale & Siltstone.
SHALE - medium grey to brown grey, subfissile to subblocky, soft to
moderately finn, bentonitic, slightly carbonaceous, silty to highly silty grading
to argillaceous Siltstone, very slightly calcareous, pyrite nodules.
SILTSTONE - medium brown to grey brown, quartz & Iithics, well cemented,
calcareous to siliceous cement, argillaceous, sandy to Sandstone, tight, no shows
Common loose Chert nodules.

787 - 805 m Interbedded Shale & Sandstone.
SHALE - medium grey to brown grey, subfissile to subblocky, soft to
moderately finn, bentonitic, slightly carbonaceous, silty to highly silty grading
to argillaceous Siltstone, very slightly calcareous, pyrite nodules..
SANDSTONE - light & dark quartz & chert, fine to coarse, subround to
subangular, poorly sorted,loose, excellent porosity, no shows.
Abundant loose chert & quartz grains throughout section.
Softer Shale not preserved in samples.
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805 - 825 m Shale & Siltstone.
SHALE - medium grey to brown grey, light green, subfissile, waxy in part, soft
to moderately finn, slightly bentonitic'! (swells less that before), slightly
carbonaceous, silty to highly silty grading to argillaceous Siltstone, very slightly
calcareous, common pyrite nodules.
SILTSTONE - medium brown to grey brown, quartz & litbics, well cemented,
calcareous to siliceous cement, argillaceous, sandy to Sandstone, tight, no shows
Common loose sand /grains

825 -836 m Shale with Sandstone stringers
SHALE - medium grey to brown grey, light green, subfissile, waxy in part, soft
to moderately finn, slightly bentonitic, slightly carbonaceous, silty to highly
silty grading to argillaceous Siltstone, very slightly calcareous, common pyrite
nodules, sandy.
Abundant loose quartz & chert grains.

Little Bear - 836.0m (-640.4m SS)

836 - 855 m SANDSTONE - light grey with black specks to light brown tan, quartz & litbics,
very fine to fine, minor coarse chert grains near top (lag? or conglomeratic)
angular to subround, well sorted, poorly cemented to loose grains, siliceous
cement, poorly to moderately well consolidated, silty, trace glauc, tight to fair
porosity (up to 9%), no florescence or cut.
Scattered coarse chert grains.
Abundant Silt/Shale cavings.
Trace waxy green Shale.

855 - 875 m Interbedded Sandstone & Shale
SANDSTONE - light grey witb black specks to light brown tan, quartz & Iithics,
silt to very fine minor fine, angular to subround, well sorted, poorly cemented to
loose grains, siliceous cement, poorly consolidated, slightly argillaceous, minor
pyrite, tight to poor porosity (3-6%), no shows.
SHALE - medium to dark grey, blocky to subblocky, silty, carbonaceous, firm~
micromicaceous, rare fossil remains.

875 - 890 m Sandstone to Siltstone with minor Shale.
SANDSTONE - light grey to light brown, quartz & lithics, silt to vcry fine,
minor fine grained, subangular, well sorted, poorly cemented, siliceous cement,
poor to moderately consolidated, argillaceous, silty to Siltstone, tight to poor
porosity (3%), no shows.
SHALE - medium to dark grey, blocky to subblocky, silty, carbonaceous, firm,
micromicaceous, rare fossil remains.
Poor samples.
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890 - 906 m Interbedded & interlaminated Siltstone, Shale & Sandstone.
SILTSTONE - medium grey to grey brov.n, quartz, moderately cemented,
siliceous cement, poorly to well consolidated, argillaceous grading to Shale in
part, minor pyrite, grades to Sandstone in part, tight, no shows.
SHALE - medium to dark grey, subfissile to subblocky, silty, micromicaceous,
minor carbonaceous flakes, trace pyrite.

906 - 922 m Sandstone to Siltstone witb Shale interbeds & laminae.
SANDSTONE - light grey, mottled dark specks, quartz & minor litbics, silt to
very fine grained, well sorted, moderate cement, siliceous cement, moderately
consolidated to loose, tight to minor poor porosity, no shows.
SILTSTONE - medium grey to grey brown, quartz, moderately cemented,
siliceous cement, poorly to well consolidated, argillaceous grading to Shale in
part, minor pyrite, grades to Sandstone in part, tight, no shows.
SHALE - medium to dark grey, subfissile to subblocky, silty, micromicaceous,
minor carbonaceous flakes, trace pyrite.
Trace coarse chert grains.

922 - 934 m Sandstone with Siltstone interbeds & Shale laminae.
SANDSTONE - light grey, mottled dark specks~ quartz & minor Iitbics, silt to
very fme grained, minor coarse chert grains, generally well sorted, moderate
cement, siliceous cement, moderately consolidated to loose, trace pyrite, tight to
minor poor porosity, no shows.
SHALE - medium to dark grey. subfissile to subblocky, silty, micromicaceous,
minor carbonaceous flakes, trace pyrite.

934 - 944 m Interbedded & interlanlinated Siltstone & Shale.
SILTSTONE - medium to dark grey to grey brown, quartz, minor lithics,
moderately cemented, siliceous cement, trace clay. moderately consotidated,
Sandy to very fine Sandstone, argillaceous to Shale in part, tight, no shows.
SHALE - medium to dark grey, trace green, waxy, subfissile to subblock)', silty,
micromicaceous, minor carbonaceous flakes, trace pyrite, trace InoceramuS
prisms..

944 -962 m Sandstone with Siltstone & Shale interbeds
SANDSTONE - light grey, mottled dark specks, quartz & minor litbics,
subangular to subrouml, silt to very fine grained, minor coarse chert grains. well
sorted, moderate cement, siliceous cement, trace clay, moderately consolidated
to loose, trace calcareous, Silty to Siltstone, trace pyrite, tight to fair porosity
(6%), no shows.
SHALE - medium to dark grey, trace green, waxy, subfissile to subblocky, silty,
micromicaceous, minor carbonaceous flakes, trace pyrite, trace Inoceramus
prisms.
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962 - 981 m Interbedded & interlaminated Siltstone, Sandstone & minor Shale.
SILTSTONE - medium to dark grey to grey brown, quartz, minor lithics,
moderately cemented, siliceous cement, trace clay, moderately consolidated,
Sandy to very fine Sandstone, argillaceous to Shale in part, tight, no shows.
SANDSTONE - light grey, mott!.:d dark specks, quartz & minor lithics,
subangular to subround, silt to very fine grained, minor coarse chert grains, well
sorted, moderate cement, siliceous cement, trace clay, moderately consolidated
to loose, trace calcareous, Silty to Siltstone, trace pyrite, tight to fair porosity
(6%), no shows.

981 - 1007 m Interbedded & interlaminated Siltstone & Shale.
SILTSTONE - medium to dark grey to grey brown. quartz, minor lithics,
moderately cemented, siliceous cement, trace clay, moderately consolidated,
Sandy to very fine Sandstone, argillaceous to Shale in part, tight, no shows
SHALE - medium to dark grey, trace green, wa.xy, subfissile to subblocky, silty,
micromicaceous, minor carbonaceous flakes, trace pyrite, trace Inoceramus
prisms.

Sub Crete U/C -l007.0m (-811.4m SS)

Silurian/Ordovician
Mt. Kindle - l007.0m (-811.4m SS)

1007 - 1020 m Dolostone with Shale laminae & interbeds.
DOLOSTONE - offwhite to tan, pinkish hues, micro to cryptocrystalline,
arenaceous to highly arenaceous grades to dolomitic Sandstone to Siltstone in
part, very dense in part, siliceous to trace cherty, minor pyrite, tight, no shows.
SHALE - offwhite to light green, subfissile, dolomitic, firm, brittle, silty, pyritic
in part. .
Trace Chert nodules

1025 -1035 m Dolostone with Shale laminae & interbeds.
DOLOSTONE - offwhite to light tan to rusty red, crypto to microcrystalline,
silty to sandy, common to abundant rounded floating quartz grains, argillaceous
in pa:t, tight, no shows.
SHALE - light green to rusty red to purple, fissile, dolomitic, slightly silty.
Abundant Cret. cavings.

1035 - 1053 m Dolostone with Sandstone stringers & Shale interbeds.
DOLOSTONE - offwhite to pink to rusty red to brown tan, light green,
microcrystalline to aphanocrystalline, very highly arenaceous to dolomitic
Sandstone, subangular to very well rounded silt to coarse quartz grains, minor
chert, trace pyrite veining/nodules, tight, no shows.
SHALE - light green to rusty red, fissile, dolomitic, silty
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1035 - 1053 m SANDSTONE - clear quartz to light brown to pink, silt to medium grained~

(Cont'd) subround to well rounded, well cemented, dolomitic cement, well to moderately
well consolidated, tight, no shows.
Abundant loose quartz grains.

1053 - 1065 m Dolostone with Chert stringers.
DOLOSTONE - white to buff tan, crypto to microcrystalline, silty in part,
siliceous, cherty, trace vuggy to fracture porosity, euhedral quartz & lesser
dolomite crystals lining pore spaces, tight to locally good-porosity, no shows.
CHERT -light brown to offwhite, mottled in part, fossil ghosts, bedded?, hard.

1065 - 1086 m Dolostone & Chert.
DOLOSTONE - offwhite to buff tan, aphano to cryptocrystalline, minor fine to
medium crystalline, siliceous to Chert, very slightly calcareous, trace pyrite
nodules, possible vuggy to fracture porosity, trace euhedral quartz lining pore
spaces, tight to locally good porosity, no shows.
CHERT - snow white to buff tan, slightly dolomitic, bedded, fossil ghosts?,
hard.

1086 -1095 m DOLOSTONE - offwhite to tan, pinkish red to trace green, micro to fine
crystalline, mosaic fabric, slightly calcareous in part, very slightly silty, trace
pyritic, tight to minor intercrystalline porosity, trace possible fracture porosity,
no shows.
Trace greenish Shale.

1095 - 1116 m Dolostone with Chert interbeds.
DOLOSTONE - offwhite to buff tan, crypto to fine crystalline, slightly
siliceous, minor fine to medium saddle dolomite crystals, trace pyrite, possible
minor vugs/frac indicated by subhedral to euhedral quartz & calcite crystals, no
shows.
CHERT - white to mottled brown tan, ooid-like ghost structures in part, beaued,
hard, fractured
Trace green Shale.

1116 -1132 m DOLOSTONE - white to light buff, brownish grey, trace red & greenish hues,
cryptocrystalline to very fine crystalline, compact to semisucrosic, very slightly
siliceous, trace pyrite, tight to possible microporosity (none visible), no shows.

1132 -1146 m DOLOSTONE - buff to light brown to brownish grey, trace greenish hues,
microcrystalline to very fine crystalline, compact dense to semisucrosic, trace
calcite cement, trace pyrite, tight to trace microporosity?, no shows.
Trace euhedral quartz & dolomite crystals.
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1146 - 1161 m Dolostone with minor Shale laminae.
DOLOSTONE - white to buff to brownish grey, crypto to microcrystalline,
compact dense to minor semisucrosic, minor rounded floating quartz grains,
slightly argillaceous?, trace pyrite, tight to trace microporosity, no shows.
Trace Chert.
Trace euhedral quartz crystals lining rare chips.

1161 - 1170 m Dolostone with Chert interbeds & minor Shale laminae.
DOLOSTONE· white to buff. crypto to microcrystalline, minor very fine,
compact dense to minor semisucrosic, trace rounded floating quartz grains, trace
pyrite, tight to trace microporosity, no shows.
CHERT - white to translucent, mottled light brown, oolitic?, bedded, trace
pyrite, possible fracture porosity, hard.
SHALE - light green. fissile, dolomitic.
Trace loose euhedral dolomite crystals.

1170 - 1182 m DOLOSTONE - light brown to grey brown, micro to very fine crystaJline,
compact crystalline, siliceous to slightly silty, trace pyrite, tight, no shows.

1182 - 1195 m Dolostone with Shale interbeds.
DOLOSTONE - light to medium brown to grey brown, microcrystalline to very
fine crystalline, mosaic fabric in part, slightly siliceous, trace pyrite, tight to
minor porosity, no shows.
SHALE - light green, fissile, dolomitic.
Rare coarse euhedral dolomite crystals.

1195 - 1210 m DOLOSTONE - offwhite to buff, medium brown to grey brown, greenish,
microcrystalline, compact crystalline, slightly siliceous, tight, trace pyrite, no
shows.
Trace euhedral Dolomite crystals.
Trace Chert.

1210 - 1226 m Dolostone with Shale interbeds.
DOLOSTONE - offwhite to buff to light brown to yellow orange, micro to very
fine crystalline, slightly silty to siliceous, ferruginous. tight to trace frnc/vuggy
porosity indicated by medium to coarse euhedral Dolomite crystat 'clusters'
f(lund freely in sample. no shows.
SHALE - light greenish grey to dark grey to grey brown, fissile, dolomitic,
slightly silty, micromicaceous.
Trace Chert

/
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1226 - 1240 m Dolostone with Shale laminae.
DOLOSTONE - offwhite to buff to light brown to yellow orange, micro to very
fine crystalline, silty to siliceous, ferruginous, tight to trace porosity, no shows.
SHALE - light greenish grey to dark grey to grey brown, fissile, dolomitic,
slightly silty, micromicaceous.
Trace Chert stringers.

1240 - 1250 m DOLOSTONE - white to light brown, micro to very fine crystalline, silty,
slightly ferruginous, tight to trace streaky intercrystalline porosity, no shows.
Trace Chert stringers & grey to green Shale laminae.

1250 - 1260 m Dolostone with Shale interbeds.
DOLOSTONE - buff tan to medium brown to yellow brown, green in part,
micro to very fine crystalline, silty, slightly argillaceous, tight, no shows.
SHALE -light green to medium grey, fissile, dolomitic.

1260 -1275 m Interbedded Dolostone & Shale.
DOLOSTONE - red to green, buff tan to medium brown to yellow brown, micro
to very fine crystalline, silty, slightly argillaceous, ferruginous, tight trace
sucrosic dolomite as pore fill/1ining, no shows.
SHALE - light to dark green , fissile, medium hard, dolomitic, silty.

1275 - 1300 m Dolostone with minor Shale laminae.
DOLOSTONE - light to medium brown to deep yellow brown" reddish in part,
microcrystalline to minor very fine crystalline, ferruginous, silty, slightly
argillaceous, tight to trace euhedral pore fillingllining Dolomitt~ &calcite, no
shows.
Trace light green Shale.

1300 - 1317 m Dolostone with Shale interbeds.
DOLOSTONE - light to medium brown to deep yellow brown, grey green to
reddish in part, microcrystalline to minor very fine crystalline, ferruginous, silty,
slightly argillaceous, tight to trace euhedral pore filling/lining Dolomite, no
shows.
SHALE -light green, fissile, waxy, medium hard, dolomitic.

Franklin Mountain 1317.0m (-1l21.4m SS)

1317 - 1330 m Interbedded Dolostone, Limestone & Shale.
DOLOSTONE -light yellow to orange brown to offwhite, microcrystalline,
calcareous, slightly silty tight, no shows.
LIMESTONE - white to offwhite grey mottled yellow to light brown,
microcrystalline, mudstone, chalky in part, partially dolomitized, silty, tight, nv
shows
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1317 - 1330 m SHALE - dark grey to grey brown to light green, fissile, waxy in Par4 dolomitic,
slightly silty, finn.

1330 - 1349 m Limestone with Shale & Dolostone interbeds.
LIMESTONE - ofTwhite, bufTtan to dark brown, mottled in part, mudstone,
chalky in part, slightly argillaceous, silty, dolomitic in Par4 dense, trace pyrite
veining & nodules, trace clear void filling calcite, tight.
SHALE - dark grey to grey brown, trace green, fissile to subfissile, calcareous,
silty.
DOLOSTONE - medium to dark grey brown, light to dark green,
microcrystalline, calcareous, slightly silty, no shows.

1349 - 1360 m Limestone with minor Shale laminae.
LIMESTONE - white to bufTtan, microcrystalline, dense, chalky in Par4 clean
to slightly argillaceous, slightly silty, dolomitic in part, trace pyrite, tight to
nonvisible porosity in chalky portions?, no shows.
SHALE -light to dark green to medium brown, fissile, waxy in Par4 finn, silty,
calcareous.
Dolostone stringers.

1360 - 1373 m Limestone with Shale interbeds & Dolostone stringers.
LIMESTONE - white to bufTtan to medium brown, mudstone to thin beds of
Amphipora wackestone, microcrystalline to cryptocrystalline in Par4 dense,
chalky in part, clean to argillaceous in part, slightly silty, dolomitic in Par4 trace
pyrite, tight to trace vuggy porosity, possible nonvisible porosity in chalky
portions?, no shows.
SHALE - light to dark green to medium brown, fissile, waxy in Par4 finn, silty,
calcareous. '

1373 -1398 m Interbedded Shale & Limestone. I
SHALE - light to dark green to medium brown to darl£ reddish brown, subfissile
to blocky, finn, silty, calcareous to dolomitic.
LIMESTONE - ofTwhite to bufTtan minor medium brown, microcrystalline,
mudstone to locally wackestone, Amphipora, calcispheres?, slightly argillaceous
in part, trace dolomitic in part, chalky in part, tight to traces ofvuggy or fracture
porosity lined/filled with euheetral calcite crystals, no shows.
Trace Dolostone stringers.

I
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1398 - 1425 m Interbedded Shale, Limestone .~ minor Dolostone.
SHALE - light to dark green to medium brown to dark reddish brown, subfissile
to blocky, firm, silty, calcareous to dolomitic.
LIMESTONE - offwhite to buff tan minor medium brown, microcrystalline,
mudstone to locally wackestone, Amphipora, slightly argillaceous in part, trace
dolomitic in part, chalky in part, tight to traces ofvuggy or fracture porosity
lined/filled with euhedral calcite crystals, no shows.
DOLOSTONE - light to medium brown to yellowish tan, microcrystalline,
calcareous, ferruginous in part, tight, no shows.
Visible calcite-healed microfractures.
Trace white chert @ base.

Total Depth: Drillers - 1425.0 meters
Loggers -1425.5 meters
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PHOTO DESCRIPTIONS

Photos from selected depths have been taken for reference on future wells. These photos are
available on the CD accompanying this well report. The photo label is in the form: well name­
measured depth-photo number.. All photos are taken ofdry sample unless otherwise specified.

Photo Mag Description/Comments
J-66-94Sm-l 20X Little Bear Sandstone
J-66-1000m-l 20X Cretaceous Siltstone & Shale
J-66-100Sm-l 20X Top Silurian/Ordovician below Subcretaceous U/C
J-66-1010m-l 20X Mt Kindle Dolostone/Green Shale w/ Cret. Shale.
J-66-101Sm-l 20X Dolostone/Shale note Chert
J-66-1020m-l 20X Sandy/silty Dolostone with green Shale & trace Chert
J-66-1030m-l 20X Red ShalelDolostone with green & white Dolostone
J-66-103Sm-l 20X As above trace Chert.
J-66-10S0m-l 30X Chert fraJm1ents indicatin~ increasing Chert quantity
J-66-1060m-l 30X Ooid-like structures within Chert
J-66-1060m-2 30X Subhedral quartz lining fractureslvugs
J-66-106Sm-l 30X Saddle Dolomite
J-66-107Sm-l 20X Light Dolostone & Chert note fracture indicators
J-66-1080m-l 20X Euhedral quartz crystals - fracture lining
J-66-1090m-l 20X Pink Dolostone - coarser Dolostone crystals - mosaic fabric
J-66-1100m-l 20X Light Dolostone & Chert
J-66-1110m-l 20X As above, trace green Shale
J-66-1120m-l 20X Light brown & oink Dolostone
J-66-1130m-l 2SX Vfcrystalline possible microoorosity
J-66-1140m-l 20X Note crystallinity
J-66-11S0m-l 20X Sandy Dolostone & Chert
J-66-11SSm-l 40X Zoom on quartz grains in Dolostone
J-66-116Sm-l 20X Oolitic Chert, Shale & Dolostone
1·:)5·116Sm-2 40X Zoom on oolites

. J-6('·; 175m-l 20X Grcv ~.; .)" n i,.j!0stone - dense\-.---_..... _... --_.._._- ---_.__ ...

Ii .1.6(;·1 j 80m-I 20X Light brv'o\TI L\\:v~ione- dense-----
J-66-12~Om-l 20X Light brown, greenish Dolostone
J-66-121Sm-l 20X Reddish Dolostone & grey Shale
J-66-1220m-l 20X As above -silty
J-66-1230m-l 20X Varicolored dense Dolostone
J-66-12S0m-l 20X Dolostone/Chert/green Shale
J-66-1260m-l 20X Varicolored Dolostone
J-66-127Sm-l 20X Dolostone as above w/ Saddle Dolomite
J-66-1280m-l lOX Deep yellow/red & green Dolostone
J-66-1290m-l 20X Minor Crystalline Dolostone & Shale
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Photo Mag Description/Comments
J-66-1300m-l 20X As above
J-66-1320m-l 20X Dark brown Limestone - Franklin Mountain
J-66-1320m-2 20X Sample in Alizarin Red.
J-66-1330m-l 20X Mottled Limestone & green Shale
J-66-1340m-l 20X Limestone - note coarser calcite crystal
J-66-1350m-l 20X Chalky Limestone
J-66-1360m-l 20X Dense Limestone with abundant Shale
J-66-1365m-l 20X (Wet) AmphipOra
J-66-1370m-l 20X Limestone note microfracture & calcite crystal
J-66-1375m-l 20X Limestone with colored Shale
J-66-1385m-l 20X Limestone & Shale note AmphipOra
J-66-1390m-l 20X Limestone - chalky
J-66-1400m-l 20X Yellowish Limestone with minor Dolomite & Shale
J-66-1410m-l 20X Dense Limestone
J-66-1420m-l 20X Dark Limestone - note AmphipOlll
J-66-1425m-l 20X TD - Limestone as above note trace white Chert
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LITHOLOGY LOG POCKET
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2. I 1.000

..... .. , •. "!:"

1.000

1.000o

r o •

90ncle Error Correc1Ion

Icbt l Value R Sonde Error Correc1lon MMIM Value

0 -37.80 -38.81

1 188.0

2 11US

3 84.01

• 23.15

5 13.82

8 8.887

7

5.000
u1mum

Muter: 1hlan·2OO418:18

8550

8062
8087

ECH· KH

EMM·B
EMC·B

Environment Measurement Sonde I Equipment Identification

BOREHOLE COMPENSATED SONIC lOG

Primary Equipment:
EMS Mechanical
EMS Cartridge

Auxiliary Equipment
Electronics Cartrldae Housina

M w...1t8 Clllibratlon

EMS Call~ Calibration

Phase Radius 1 Short Radus MM Value Phase Radius 1 Long Rac:fius P.4M Value

Before ( I ee.~ Before I I 1llO.4

78.20 101.8 127.0 177.8 203.2 228.8
-"mum\ lNominall loiI.ldmuml MnImum) "'omtnall ~.lllml"")

Phase Radius 2 Short Radus MM Value Ph.,e Raclus 2 Long Radius MM I Value

Before I I 82.18 Before I I 1M!5

78.20 101.8 127.0 H7.8 203.2 22118
lMInlrnuml Homlnall oM.xImuml oIAIn "uml lNomtndll oM".IIIuml

Phase Radius 3 Short Radus MM Value Phue Raclus 3 Long Radlus MM I ValueI

Before I I 81.70 Before I I 1882

78.::JO 1n, • Hnn ,~! 2t'1~ ~..
MnI"uml HomInaIl oM_um) N1n"um) tlomlnall Nulllllml

Phase Reclus 4 Short Radus MM Value Phase RaclUI 4 Long RadIus MM : Value

Before I I 84.48 Before I I 1M2

78.20 101.8 127.0 177.8 203.2 Z2a6
"";""'uml "omlnlll IoiIntrnuml oIAInmuml "omtnl!ll fA"lllmum)

Phase Radius 5 Short Redus MM Value Ph..e Raclus 5 Long RacflUs MM
I

Vatu."

I I I I
.

Before 79.14 Before 185.7

78.20
~~

127.0 177.8 203.2 22llE
lMInmum\ -. 'Mulmum\ un um) lNominall "'..Im....l

Phase Radius e Short Radus MM Value Phue Radius 8 Long Radius MM i V"lue
: --

Before II I 77.37 Before I I 1!125

78.20 101.8 127.0 177.8 203.2 228"t
Mnlmuml tlomlnall "'axImuml Mnlmuml tlomlnllll loiI.lllm....1

Before: 28..J_200415:55

HicJh resolution lnt8cJratad Looalna TooI·DTS Master Clllibra'on

Tank Meuurement

Phase Thennal Ne.. Corr. (Tank) CPS Value Phase Thermal Far Corr. (Tank) CPS i ValU4 Phase! I CNTCfCFTC (Tank) Value

Muter [I 8037 Muter 0 I 2542 Muter I I I 2.375

5000 8031 7200 2075 27S3 3125 2.120 2.15e 2.5.-0
Mnlmuml ...omtnaII loiIalllmum) f,«nImuml "'omtnall ~lllm""l f,4\nImuml "'omtnllll tw<lmum)

Master: 18"11an-2004 11 :48

- ....- _. -_ ..-
Phase \ Thermal Near Corr. (Tank) CPS Value Phase I Thenna' Far Corr. (Tanl<) CPS I Value Phase CNTClCFTC (Tank) Value

Muter I [I 8037 Muter I D I 2542 Mester I I 2.375

5000 8031 7200 2075 27S3 3125 2.120 2.159 2.5.-0
/MInlmuml HomtnaII oIAalllmuml Mnlmuml "omInal) "Aa'llllllml ~Imuml "omJnall oMntrnuml

Muter: 18"11an-2OO4 11 :48

Hloh NlIoIution I llooclno ToO/·DTS Mal;t.,. Calibra'on

DevIation SurTYnary

Phue es ,lverage Devlatlon " Value Phase SS Average Devlallon .,. Value Phase LS Average DevIation "" Value

Muter I I 0.3831 Muter [ ] 0.3009 Muter [ ] 0.'"

-o.eooo 0 o.eooo ·1.000 0 1.000 ·1.500 0 1.500
/MInlmuml "'ornlnall 1oiI8llImum) MnImum) "omlnllll loiI.lllmum) IoiIlnlmuml "'omlnall oMlIltmuml

Phase es Max Devlatlon " Value Phase SS Max Devtatlon .. Value Phase LS Max Deviation "" Value

[J
-

[ -=..JMuter I I 1.278 Muter 0.8483 Muter 1.483

·1.800 0 UOO ·2.500 0 2.500 -3.500 0 3.500
It.C1nlmum' Nomtnal\ IMnmum) Mnlmuml "'omlnllll loiI~lllmuml IoiIInlmuml ...omln.... Malllmumi

Master: 1~an-2OO411:57

I High rwolutJon Int!gr!ttd logging Tool'OTS Muter C!!lbra'on I
,.~ t,··011!·· --"'...

, IloCDna oc I-OTS Malter Callbraton

inversion ~UtI

Phue Rho Aluminum KlM3 Value Phase Rho Mag18slum KlM3 Value

EI D
--

Muter 258lI tAuter ieee
2!58lJ 2588 2808 1878 ,. 1as
-.I..um\ HomInlll\ IMlldmum\ iMlnI um) tlamtn-n "alllmum)

Phase PeAluminum Value Phase Pe Magnesium Value

Muter 0 2.5M Muter 0 2.~

2..70 2.570 2.870 2.850 2.850 2.750
-Imuml Homtn-n loiIulmum) Mnlmum) lNomtn-n loiIulmlm)

Muter: 1~an-:!OO417:57





























































1888
37~

2043

723ORS·C
ECH·MKA
PDH·L

NSC·E
PGD·G
GSR·J

litho Denalty. 0 I Equipment Identification

PrImary Equipment:
Nuclear S.IYIe..Cartrldg.
Powered Gamma e.t.ctor
Gamma Source Radioactive

Auxiliary equipment
Den,1ty Ree'-tlvlty Sonde
~Iectro.n~c.! cartridge Housing

7

•

l..Jlho [)emItv • D Matar CaHbfa1lon
QualItY RatIos • ....

Pha. ORLS Calcuc.el I Value Pha.1 ORSS Calcu18ted Value Pbu' QRU Calculated Value

M...,. C] I 08722 Muter I [] 0.7157 ~: [- ] 0.3414•
oeooo 0.81500 C7000 0.8200 0.7200 0.t200 • CW900 0.3800 0.4I!IOO
Mnlrnlllli ftOlM1all .u,cllI"ml .......UlIIl lIomlnIII IllllJllmlllll "Nhftum\ INomln'" NlIJlImllll'

Phas. OUR calculated I Value Phas.; OR Calcu1at8c1 VIII» ' 'E"
.1. ••

Muter fJ I 138'1 ......1 I I '.01'
1.290 '.380 '.4llO 0.8tlOO '.000 '.020

lMlnlrn....l "'- IllllJllml.F.l1 IllInmlllll """""" Malllrnlllll

Master: 23.J.,.~ 13:08

~~-:.nl . .. ':~ - ei~1III1 I -~.,,) ;'~~!I) ';;;l1li) I -e;.m~, N~.., ,;!T1III1 I
M"L~"'2OO:!' '48

LIlho DenIltv· D Uaw CaRbration
UthoIoCi M.aurement

Pha. LLlron CPS Value Phas. LU k'on CPS Value Pha. LSlron CPS Value

M.... fl U1a MaItIr EI 122.. Maw [] ,~.

eo.OO llO.OO 1140 lIS 00 12Q0 '77.0 100.0
~~

1nO
MnIlnlllll lIomllIlIlI Nulmlllll .-nllllllll lIamlnlll NUlmlllll Mnlmlllli NlIJlImllll'

Phas. i UTH Iron CPS Value Phas. 991 Iron CPS Value Ph... SS21ron CPS Vllue

MIIIItW D 315.77 Mater D 1na Mater [] 237.0

.1'~ '" ••- jill

_.... ._ .. .... "" ...... ""

UIho DensItY. 0 ......

NU'rftm M..uement
Phas. LL Ah,mrun CPS Value PhaI. LU NLITliun CPS Value PhaI. LS Ak.mInum CPS Value

Mater [m 13.11 Mater IT] 123.7 Maw 0 1.a,

~OO 80.00 125.0 '00.0 '3&0 1840 ,2Q0
~~

217.0
l1li\ "OIMlal\ - um\ --\ 11- IllllJllmlllll .... 111l1li) IoIut numl

Phase UTH AII.mft.m CPS Value Phas. SS1 AkmInum CPS Vllue Phas. 992 Ak.mInum CPS Value

Muter [] 110.24 Malter [] 171.3 Muter r ] 2384

: ~..:.n
74.00 125.0 '7&0 aKO 21QO 28Q0 3ISS0

l1li1 Illlldmllll) MnIl'IlIIIII ..0lMIIII Illlldmllll) Mnlmlllll ,...- &faJdmlllll

M...: :z:w.,.:!OQ.& U:OA

JIho DeNItv·
Baclca'o\l'ld M• ...-.mem

Phu. LL 8tlckground CPS VAlue Pfo... W 8ackgo\l'ld CPS Vllue Pf'la. LS Backgcx6ld CPS Value

M..- t~!'E; ~:;! ,&., MaItw .,'" eo.315 Mater .... " .... 41.08

Wen ;.>:: ...•... 'iC, '&77 Wore .;.'j;:/..';,}., 111.11» Wore '.' . ,'. 48.17

1&00 20.00 2&00 ROO 71.00 MOO ~OO 57.00 12.00
-.. l1li' filOlNnall 1ooCuII1l1III1 MnlllUIll HomNIl 1llaIlII1l1III1 ..,. nlllll tlomlnlll ...,. "l1li1

Phas. .___LITHBa~ CPS Value Phase SS1 BacIVOU'ld CPS Vllue ~ SS2 BackgrOllld CPS Value.. ..~- - ....- . " - - - --~ ._-------- ---- -- -...-.=---_.- . -_.,-
Maw I c,' ut? Malter l 14.78 "'.alter ....
lWore 1 .,( 4.l5I1 Wen ~ 14.13 lWor. '.177

4.000
:~

7.000
=l1li1 ~=.. '8.110 8.000

~~aIl '1110.............\ Nlnlrnlllll

Maw: 2:W.,.~12:2f ~•• P. -- .f •.a

LIlho DenIItv· u

cet.ctltl RMoIUllon From BI<O M--..menta

Phas. LS ReIoIutlon Backgrculd Value PhaI. SS Reloluion BacIqJou'ld Vllue

M.... 8.412 MaItIr ~i 1.1138oi..

Belen UN Wen ~";.,,; 1.!lI3

&000
:~

H.IIO &000 :=. 11.eo
""""'l1li\ IllInmlllll IbIdIIlIIIII

M·-· ~..-I.,."""~ .~.~. ~: ,,~.--

Mud ea.tn CorNCIon

ICc eoa.· Mig. Real. lmag Vllue fine· Mig. AN. lmag

0 1.1 eo

1.000 1.200 1.000

1.100 1.1eo

1.200

a 1.1eo

0.1000 1.000 '.200 0.1000 1.000 1.200

Hi,,! I LocD'la foal.

Tn M..1.ftment

fINs. 'Thermal Pie. Cerr. (Tank) CPS Value fINs. 'Thermal Far Cerr. (Tank) CPS Value Phas. CNTC/CFTC (Tank) Value

Muter ill to37 Mater mtJ :MG Muw I.' I 2.m

!lOCO =... 72CO 2075 27Sl3 31:.B 2.'20 2.,5e 2.lJ4O
......... lIOll IllllJllmlllll -, 11- IllUllllU!lI 1MnIrn....1 lIomlnlll IllUllllIIIII

M--: 11!l......,.~ "'48

M...:1

HIcIh DOI.DT9

TInk M..1.NTlent

PhaI. 'Thermal N••Cerr. (Tank) CPS Value Phas. lhermaI Far Cerr. (T1nk) CPS Value PhaI. crrrc/CFTC (Tank) Vllue

M..- Q to:J1 MaItw ~ 2l5G MaItIr I I 2.m

eooo =..n 72CO 2O?!S =... 311115 2.'20 2.,5e 2.lJ4O
&lrnlllll Illulmlllll .......l1li1 M-1III1 Mnlmlllll lIomInlll IlluImlllll

Ma.: _ •. -- 11:48

HIm .QT9

DNalon

PhIl. 881N1r1ge DNalon .. Vllue PhIl. 881wer11Qe DwIdon .. Vllue PhaI. LS Average e.vtdon .. Value...., I ·..,..siIt 0.3131 ,..., • 0.3001 Malter [ill 0._

41000 0 0.1000 ·1.000
II~

1.000 ·1.1500 0 1.1500
...._1 11- MnI_ .-n ....6lIl lIomlnlll Illllllniu'nl

",.. 88 Max e.vtdon .. Value ",.. • Max Devldon .. Vllue ",.. LS MAX DevIa1Ion .. Value...... I,':c;'"' .• ...... ~ Mater [ :J'>.1·(;.":"-;2-·,.,,,;; t 1.218 0.1413 1.483

·1.100 0 1.too 4100 0 2.1100 41!1OO 0 1800
Mnlml.llll HomNIl iMf*IldIIl IIomNIl IbIdIIlIIIII Mnmlllll ..omlna/I IIlu.'mlllll

IMa.: 15.J"'~17:57

It .n'm

IrwerIIon ,.l.ftI
",.. Rho AI\mIt'Un I(JM~ VIiIue fINs. Rho Masr-Rm I(JM~ Value

Mater B - Mater 0 ,.
O!:!'-'~ - IlOl ,m ,. ,.
"".""1 "0IlI!I1. MulIlllllll MnI'II1III1 ..1IIIlNI MaJdmIlllI.-"

!~~.! P.M.mIrun Value PhIl. P. MICP'*UTl Value

Ma.!lIl' [l 2._ Mater D ua7

2.470 2.170 2.170 ueo :=. 2.780
.....l.1li1 ItIIIIlNI """_1 ........., """l.1li1

MaI1W: 117:17

.- ._ . .' - _. .. - I























YaJue

YaJue

2.375

2.3715

1.<83

2.540

2.540

UOO

3.500o

o

2.159

2.159

LS Average D8YIatI~ " I value I
0.8295

8062
8067

2.120

-3.500

Phase

Mat...

Mat...

Phase

Mat...

Mat...

Ibratlon

Value

254:2

254:2

3125

3125

UlOO

o

o

2713

2793

TI
Tenk MeMurement

ling TOOI.()TS M,
DtMlItIon Summal

2D75

-2.!100

MIlar

......

EnvIronrrlert Meauement Sonde I Equipment lderdicallon

EMPtI-B
EMC·B

1.278

7200

7200

1.IlOO

rl YaJue ~ SS MIX D8YI8tIon " ~ Value ~ LS MIX D8YIatICln " ~ Value I
0.8483

CEMENT VOLUME LOG

o

8031

Th8rmaJNelrcerr. (T1nk) O'S ~ YaJue ~. u_oo_
- If#11

PrImary EquIprn8I't.
EMS Mechallical
EMS CatrIdge

AuxIiary EquIpment:

!COO

·1.800

Phase RacIua 1 Short R8lIus MM YaJue Phase value

e.ror. .1.40 e.ror. 190."

78.20 101.8 121.0 177.' Zl3.2 228.8
Mr*"um

Phaae RadIus 2 Short R8c1us MM VIIIue Phaae YaJue

e.ror. 12.18 e.ror. 1S8.S

78.20 101.8 121.0 177.' 203.2 228.8

YaJue Phaae Rldlus 3 Long RadIus MM Value

81.70 e.ror. 1S8.2

101.8 121.0 177.' 203.2 228.8

VIIIue \'aIue

14.49 188.2

101.8 121.0 177.8 203.2 228.8

VsIue YaJue

79.14 185.1

121.0 177.8 Zl3.2 228.8

YaJue

182.5 .:

78.20 101.8 121.0 177.8 Zl3.2 228.8

Phase as AvertqJ D8vlatIon " value Phaa. SS Average D8YlatJon " Value

Mat« 0.3831 MM1... 0.3009

-0.8000 0 0.1000 ·1.000

~ Th8rmaJ Near cerr. (Tenk) O'SI YaJue 8 Th8rmaJ Fer cerr. (Tank) CPS I Ya/ue 8' ~.... I tm7.....
2D75
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Franklin Mountain 1317.0m (-1121.4m SS)

1317-133Om Interbedded DoIoston., Um.stone & Shal••
DOLOSTONE -light yell~ to orang. brown to off whitt,
microcrystallln., calurtOus, slightly silty tight, no shows.
UMESTONE -whitt to off whitt grey mottled yellow to light brown,
microcrystalline, mudston., chalky In part, partially doIomltlztcl, silty,
tight, no shows
SHALE - dark gr.y to grey brown to light gr"n, flssll•• Wlxy In part,
dolomitic, slightly silty, flrm.

1330 -1348m Umeston. with Slulle & DoIoston. Interbeds.
UMESTONE - offwhitt, buff tan to dark brown, mottIId In part,
mudstone, chalky In part, slightly argillaceous, silty, dolomitic In part,
_se, trlOt pyrite veining & nodul.s, trace cl.ar void fllllng calcltt,
tight.
SHALE - dark gr.y to gr.y brown, trace gr"n, flssll. to subflsslle,
calcareous, silty.
DOLOSTONE - medium to dark gr.y brown, light to dark gr"n,
microcrystalline, calcareous, slightly silty, no shows.

1348-138Om Umestonl with minor S."al.lamlnae.
UMESTONE - whitt to buff tan, mlcrocrystallln., d.nse, chalky In part,
cltan to slightly arglllactous, slightly silty, dolomitic In part, trlot
pyrite, tight to nonvlslblt porosity In chalky portions?, no shows.
SHALE -light to dark gr"" to medium brown. fllsl., waxy In part, "rm,
silty, calcareous.
Dolostone stringers.

1380-1373m UmtstonI with Shal.lnterbeds & Dolostone stringers.
UMESTONE - whitt to buff tan to mtdlum brown, mudstone to thin
bids or amphipora wack.stone, microcrystallln. to cryptocrystalline In
part, dinse, chalky In part, clt:n to argillaceous In part, slightly silty,
dolomitic In part, trlot pyrite, tight to traCllr wggy porosity, poulbIt
nonvIslbI. porosity In chalky portions?, no shows.
SHALE -light to dark gr"n to medium brown, f.ssll., waxy In part, flrm,
silty, calcareous.

1373-1398m Int.rbedded Shale & Um.ston••
SHALE -light to dark IIrHn to mtdlum brown to dark reddish brown,
subflssll. to blocky, "rm, silty, calcareous to dolomitic.
UMESTONE - off whitt to buff tan minor medium brown,
microcrystalline, mudstone to locally wack.:ton., Amphipora,
calclsphtrtl, slightly IrgllllClOlJs In part, trace dolomitic In part, chalky
In part, tight to traces of wggy ,or fractur. porosity IIntdmlled with
euhldral calcltt crystals, no shows.
Tract Dolostone stringers.

-I...
I I

IAI
R

II
a..,...
II

IAI
.. 10

~..,...

1388-142&m Interbedded ti.ial., Um.ston. & minor Dolostone.
SHALE -light to dark IIr"n to medium brown to dark reddish brown,
subrlsslle to blocky, flrm, silty, calcareous to doIomltlc.
UMESTONE - off whitt to buff tan minor medium brown,
microcrystallln., mudstone to locally wackestone, AmphIpora, slightly
argillaceous In part, trace dolomitic In part, chalky In part, tight to trlOtS
of vugllY or fracture porosity IIntdlrJlled with .uhldral calcltt crystals,
no shows.

o
:;...

U)...•...

IAI
10

DOLOSTONE -light to medIum brown to yellowish tan, mlcrocryst.:liine,
calcareous, f.rruglnous In part, tight, no shows.
Vlslbl. calcltt-htaJed mlcrofracturu•
TrlOt whitt ch.rt C!l base.
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TG,lCt-G

EVENTun Csgshoe
~Rft
lIB Sidewall

Total Gas, C1-e5
TG(Units)

C1 (units)

C2 (units)

C3 (units)

C4(unlts)

C5(unlts)

C02

DIRECTIONAL
~ Slide
l§] Rotate

DUNHAM
lml Mudal
Iii] Wackeat
~ Gralnsi
I§I Boundat

TEXTURE
(9 Chalky
lexl Cryxln
lID Earthy
~ Flnexln
IY Uthogr
ffiEJ Mlcroxln

c:=::z, .. ::;:J Norec
1??'n?'n?1 Ques

~J.E.8. COpy

CASING DEPTH

Surface: m

Intennediate: m

Main: m

Region: T~~KaiTtite Lake
Drilling Completed:

;iii~" Shgy

I ~ t:.
t·:·:·:·:·:·:·1 1111
1s! avrn 1 Sleeved

Geological Descriptions

...IANDITOICE -dill lIlY ohM & whb quIItz, minor8...llIonl I I I I I I I I I II I I 'I II

.....vwytlnelo vwyoamegrllnlto pebbles-bat,
IIIInund toquIlT poorly....., UIIOOIIIIOIdIlld,...
Id.l. ra ...., pcnsIly, no IhowI.
8Ind _~OIvInp,btlngCMf~Insamplts.1 I I III ._L._LLlI I I I II

IANDSTOtE - vartooIored quIItz, oMIt, 8IIItone & 8hIIe oIub, vwy
tine to raundldto , poorly....., unoonsoIIdIIId
1ooIe "..., pcnsIly, no IhowI.
MundInt LCII

S1-4&r. m..toCollwlh 1nIiIrIIecb.
8HALe- bIIal todill.., IIrawn,~ In pad, IUIlIIaIIe to
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Introduction

In preparation to drilling ECA et at Begadeh J-66 (64-40/125-00) located about
150 km south east of Norman Wells, it was decided to look at all cores available
from southeast comer 64°10'/124°15' to northwest comer 65°10'/126° (Figure 1).
Some of these cores were sampled for thin section preparation in November of
2003. The purpose of this study was to get familiarized with the petrography of
different stratigraphic intervals in order to be best prepared for identifying the
stratigraphy accurately in cuttings while drilling J-66. Of particular interest was
assessing if there are lithological criteria that can be used to distinguish
carbonates from the Devonian, Silurian-Ordovician, and Cambrian sections.

Methodology

Table 1 lists the cores and intervals that W6~e sampled for thin saction
petrography by the author. Thin section preparation was completed by Core
Laboratories using blue epoxy. Half of the thin sections were stained in the
longitudinal sense with Alzarin Red S and Ferro cyanide to distinguish limestone
from dolostone, and iron rich zones respectively. The thin sections were then
photographed by Core Lab, and examined by the author.

Results

Table 1 provides location, depth, stratigraphic interval, and descriptions for each
sample thin sectioned.

Interpretation

Examination of cores and thin sections indicated the following:

• The Cambrian carbonates can be distinguished from Devonian and
Silurian-Ordovician carbonates by containing typically higher amounts of
quartz rich siltstone to sandstone, clay/argillaceous material, and a
characteristic deep iron stain color. This was best observed in cores (and
'does not show up as well in the thin section photographs included in
Appendix 1)

• The Silurian-Ordovician carbonates can also display iron rich stains, but of
lighter intensity when compared to the Cambrian sections.

• The lithologies of Devonian and Silurian-Ordovician carbonates can be
very similar at times (e.g. compare thin section photographs for the
Devonian Bear Rock equivalent in E-30 and C-21 , with very similar looking
lithologies in the Silurian-Ordovician B-45 and K-14). One of the
distinguishing features is the presence of disseminated chert, and chert
nodules in the Silurian-Ordovician, which has not been seen at the
Devonian level in this area.
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• There could be instances where Silurian-Ordovician intervals do not have
any chert, making it difficult to establish the stratigraphy. In this case,
paleontology (e.g. Dolby, 2004) or chemostratigraphy (e.g. Study by
Chemostrat., 2004) may assist in making the distinction.

• As a look back with the drilling of the J-66 well, enough chert was
encountered in the carbonates to establish, with a high level of
confidence, that the carbonates under the Cretaceous unconformity was
of Silurian-Ordovician age, and the Devonian had been completely
eroded.

References

Chemostrat Inc., 2004. Chemostratigraphy ofwells A-49 and C-2J, Norman Wells area,
Central Northwest Territories. To be submitted to the NEB and GSC by June 2004.

Dolby G., 2004. Palynological analysis often cutting samples from the Tate G-J8 well,
Northwest Territories. Submitted to the NEB and GSC in February 2004.

Appendix 1

Refer to the enclosed macro overview photography completed by Core
Laboratories.
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Reconnaissance petrography ofwclls oJ!setti1lg EC4.0G et al. .1-66 (64-40/125-00) Kede Arch. N. W. r

Table 1. List ofsamples thin sectioned and descriptions. Question marks (?) next to the stratigraphic interval indicate uncertainties in the correlations.
This may be due to poor well control and/or difficulties in distinguishing certain formations from one another when simi/ar lithological assemblages are
encountered. All porosity estimates are based on Qualitative visual assessment bv the author. Reler to Appendix Jfor photouaphs ofeach thin section.
Well Name Location Depth (ft) Stratlaraphlclnterval Descrlptfons
Aquit Old Fort Point E-30 64-50/124-45 835 Cretaceous Slater River Well-sorted and well-rounded quartz

Sandstone sandstone. Excellent intergranular porosity
(I5 to 20%).

Aquit Old Fort Point E-30 64-50/124-45 911 Devonian Bear Rock Dolomitized oolitic grainstone. Excellent
equivalent (1) preservation ofprimary fabric. Minor inter

and intra-clast porosity « 5%).
Aquit Old Fort Point E-30 64-50/124-45 915.8 Devonian Bear Rock Dolomudstone. Common stylolites. Minor

equivalent vuggy porosity partially cemented with
dolomite

Aquit Old Fort Point E·30 64-50/124-45 916 Devonian Bear Rock Dolomitized oolitic grainstone. Excellent
equivalent (1) preservation ofprimary fabric. Good inter

and intra-clast porosity (- 7%). Local
stylolite seams.

Aquit Old Fort Point E-30 64-50/124-45 921 Devonian Bear Rock Dolomitized pelletoidal mudstone.
equivalent (1) Microporosity between grains (-6%).

Aquit Old Fort Point E-30 64-50/124-45 923 Devonian Bear Rock Dolomitized pelletoidal mudstone with
equivalent (1) common well-rounded poorly sorted quartz

sandstone grains. Partially leached
allochems towards the top of the thin
section resulting in poorly connected minor
VU22Y uorosity.

Aquit Old Fort Point B-30 64-50/124-45 1327 Devonian Bear Rock Mudstone with common quartz silt grains
equivalent (1) and mud clasts, alternating with clay rich

siltstone interbeds.
Aquit Old Fort Point E-30 64-50/124-45 2574 i Silurirm-Qrdovician Pelletoidal mudstone with slump textures.

-l-silurian-ordovician or
Poor fracture and VU22Y uorosity.

Candel et al Ft Nonnan K-14 65-00/125-15 2800.5 Dolomudstone with minor vuggy porosity
Cambrian (1) due to leached allochems partially cemented

with iron rich dolomite crystals. Poor
.,;0 porosity « 3%)

Candel et al Ft Nonnan K-14 65-00/125-15 2809 Silurian-Qrdovician or Dolomitized pelletoidal mudstone with
Cambrian (1) common angular mud clasts. Poor porosity

«2%).
E. Drivet Legault. EnCana Corporati01l. March,2004

Page 40/5
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Rt'connaissancl! pell'ographJ' ofwells otfsettillg ECAOG el al. J-66 (64-401125-0Q) Keele Arch. lV.IV T

Table 1 (Conl'd). List ofsamples thin sectioned and descriptions. Question marks (?) next to the stratigraphic interval indicate uncertainties in the
correlations. This may be due to poor well control and/or difficulties in distinguishing certain formations from one another when similar lithological
assemblages are encountered. Allporosity estimates are based on qualitative visual assessment by the author. Refer to Appendix 1for photographs ofeach
thin section.

Well Name Location Depth (ft) Stratigraphic Interval Descriptions
Candel Deckmg et al Police 64-50/125-00 4287 Cambrian Brecciated argillaceous dolomudstone with
Island L-66 abundant auartz silt fraJn11ents.
Candel Deckmg et al Police 64-50/125-00 4303 Cambrian Tight-layered argillaceous dolomudstone
Island L-66 alternating with thin beds ofleached quartz

rich dolomitized peletoidal mudstone with
2000 oorositv (8-10%).

Candel et al E. MacKay B-45 64-50/125-30 5276 Silurian-Qrdovician or Dolomitized pelletoidal mudstone with
Cambrian (?) minor wggy porosity «3%). Partial to

complete cementation ofwgs by dolomite
and calcite crystals.

Candel et al E. MacKay B-45 64-50/125-30 5278.8 Silurian-ordovician or Dolomitized pelletoidal mudstone with
Cambrian minor wggy porosity «3%). Partial to

complete cementation ofwgs by dolomite
and calcite crystals.

Aquit Brackett L C-2l 65-20/125-00 2786.5 Devonian Bear Rock Highly fractured partially dolomitized
equivaient pelletoidal mudstone. Chert nodules

present. Good fracture and matrix porosity
(-8%),

Aquit Brackett L C-21 65-20/125-00 2924.5 Devonian Bear Rock Dolomitized pelletoidal mudstone. Poor
equivalent matrix porosity (-5%).

Aquit Brackett L C-21 65-20/125-00 2926 Devonian Bear Rock Dolomitized pelletoidal grainstone. Good
eQuivalent Wl!1N Dorositv (6-7%).

Aquit Brackett L C-21 65-20/125-00 2930 Devonian Bear Rock Dolomitized pelletoidal packstone. Good
equivalent waIN and fracture oorositv (7%).

Aquit Brackett L C-21 65-20/125-00 3885 Silurian-ordovician Dolomitized pelletoidal grainstone. Minor
intemarticle oorosity «5%).

E. Drivel Legault. EnCana Corporation. March,2004
Page 5 0/5
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Figure 1. Map showing the location of wells from which thin
sections were made (red dots). The green star illustrates the
location of ECAOG et al. J-66 drilled by EnCana in Jan.lFeb. 2004.
The land in purple is jointly held by EnCana and Husky.
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Company: EnCena Corporation
Well: Aquit Old Fort Point E-30 64-50/124-45

52135-03·1230

Sample:
Depth (tt):
PorosIty (%):
Pe:meablllty (mO):
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PETROPHYSICAL
EVALUATION OF

BEGADEH J-66



Review hires petrophysical data for the above well, to quantify reservoir and hydrocarbon potential in the
Cretaceous and Silurian-Ordovician age formations.

To:

From:

Subject:
CC:

Objective

Eva Drivet-Legault

Dave Tivey

Petroph~'sical Enluation of Begadeh J-66
D.Th'ey/file

Date: 12 February, 2004

•

Summary'

Cretaceous - Little Bear Formation
Porous sandstone is encountered from 836 to 887mKB.
Minor mud gas readings were noted throughout this interval, but no shows were observed in cuttings. The
sand is described as very fine to fme grained and contains lithic components. This would explain the
slightly high PEF reading and Neutron/Density separation.
Formation water salinity is unknown for this area. The SP shows very little deflection; therefore formation
water is very similar to the mud filtrate salinity.
Petrophysical analysis shows that this sand has 20.1 metres ofnet reservoir at 19.9% ave porosity, however
it is essentially wet with an average Sw =73%.

Devonian Age Formations
These formations are not present in this wellbore.

Silurian - Ordovician Age - Mt.Kindle and Franklin Mountain Formations
The Mt. Kindle Formation is a wet porous dolostone. No shows were encountered in cuttings.
Evidence of fractures is seen on the logs at 1075.8, 1082.3 and 1092.8 metres.
Petrophysical analysis shows that this formation has 39.6 metres ofnet reservoir at 6.0% ave porosity,
however it is essentially wet \\ith an average Sw = 75%.

The Franklin Mountain Formation is primarily limestone with laminations ofporous dolostone.
These dolostone laminations appear to be mostly wet, with minor gas readings encountered but no shows in
cuttings.
Petrophysical analysis shows that this formation has 4.9 metres ofnet reservoir at 7.6% ave porosity,
however it is essentially wet with an average Sw =48%.

Net pay summaries are shown on the following pages.



Interpretation Technique
The Elemental Analysis technique, ELAl'I, was computed with the models and parameters as shown on the
attached listings.

Porosity is calculated primarily from the Neutron and Density measurements.

Water saturation is computed with the Dual Water equation and the following formation water resistivity:
Cretaceous: 2.70 @ 25 degC, 1.35 @ 50 degC and 2700 ppm NaCl.
Silurian-Ordovician: 0.27 @ 25 degC, 0.172 @ 50 degC and 22,232 ppm NaCl.

Silurian-Ordovician formation water salinity has been determined from the following offset well water
chemistry analysis:

• East McKay B-45 DST#2 tested salt water at 21,922 TDS from Mt. Kindle Formation.
• Stewart B-30 DST#4 tested salt water at 54873 IDS from the Bear Rock Formation.
• Stewart B-30 DST#2 tested muddy water at 41912 TDS from the Bear Rock Formation.
• Tate J-65 DST#IO tested muddy water at 41361 TDS from the Bear Rock Formation.
• Tate J.65 DST#6 tested muddy water at 27280 TDS from the Bea.. Rock Formation.
• Dodo Canyon K-03 DST#1 tested liquid at 27678 TDS from the Bear Rock Formation.
• Keele N-62 DST#3 tested salt water at 30623 IDS from the Bear Rock Formation.
• Windy Island A-53 DST#4 tested salt water at 25846 TDS from the Franklin Formation.

Cretaceous formation water salinity has been determined from the following offset well water chemistry
analysis:

• Losh Lake G·22 tested water at 5896 IDS.
• Losh Lake DST#1 G-22 tested water at 6524 IDS.
• Police Island L-66 DST#2 tested water at 40212 TDS.

Water chemistry Stiffdi:warns are attached.

Carbonate log analy~is is complicated by the fact that Archie's water saturation exponents, a, m and n are
varying based on ptt'osity type. Carbonate rocks with predominately inter-crystalline type porosity have
"m" values close to 2, while wggy type porosity will have higher "m" values, 2 to 3 and fracture type

porosity will have "m" values less than 2.

This study uses "a" "m" and "n" values of 1,2 and 2 respectfully.

Conclusion
This well has no economic value and will be abandoned.

I~~;ns do not hesimte to ask,

David7 ',Eng
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e
PETROPHYSICAL RESULTS

Vshale < 25%, Porosity> 4% and Water Saturation < 30%

Interval Data Net (Vlh) Net Reservoir (V1h.Porol Net PaY(VIh.poro.Swl
Well Name Formation Top Base Gross Net Net! Thick Net! Ave Por-m Ave Thick Net! Ave Por-m Ave Ave HPV

(m) (m) Thick Thick Gross Gross PHI Sw Gross PHI Shale Sw

ECA ET AL BEGADEH J-66 HIRES LITTLE_BEAR 836.0 1007.0 171.0 20.1 12% 20.1 12% 19.9% 4.00 73% 0.0 0% 0.0% 0.00 0% 0% 0.00
ECA ET AL BEGADEH J-66 HIRES MOUNT KINDLE 1007.0 1318.0 311.0 232.6 75% 39.6 13% 6.0% 2.39 75% 0.0 0% 0.0% 0.00 0% 0% 0.00
ECA ET AL BEGADEH J-66 HIRES FRANKLIN_MTN 1318.0 1420.0 102.0 74.9 73% 4.9 5% 7.6% 0.37 48% 0.5 0% 8.5% 0.04 13% 23% 0.03

-



LOG DATA CROSS PLOTS

Flgure 1 Silurian Seetion - NeutronlDenslty cross plot
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LOG DATA CROSS PLOTS
Figure 3 Silurian Secdon - Pickett plot (FormdoD Water Salinity - 22,232 ppm N.CI)
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LOG DATA CROSS PLOTS

Apre .. Cretaceous Section - NeutronlDenslty cross plot
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LOG DATA CROSS PLOTS
Figure 6 Cretaceous Section - Pickett plot (Formation Water Salinity ... 2700 ppm NaCI).
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SALINITY DEPENDANT PARAMETERS

Figure 7 Silurian SectIon Salinity Parameten
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• SALINITY DEPENIrr PARAMETERS

Figure (I Cretareous Section SaUnlty Parameters
r- _..-_._~~- --~ .!--------~--.- -- --------- - _.- ~ - ----- -- -~-- -~-- --.--.---- --- --------.-----~.-----~ ~_.,
1'7: ... . . Parameter Initialization" . . . " . , . i...."._......

0.1'-

0.1..

2...,

•

1..,

............« ..... • "'-.. ;',. ....- .............. ..,.,.-p--'

:. RIIIIIW
~ i -

8IInIl)' a"lllllllt I'BHT

.....

.RW

.Rwr

......)1~_~__.__._.J RMF(.....) (~~__._.J """(lIIIC) [~ J1VD(..) ~.4ZI:'::'._ J :~l
Rwr(~ 1.1.t_.._J MST(*IC) [~~.__~ .J ....~)~!~~ .. _" .J .J 08M

SMJlOIIMTQIIIk) K. J IMJIIJ~T_) t ~ ~(ndan3) ,._._J

\
\
\

\



e
GEOFLUIDS WATER ANALYSIS
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GEOFLUIDS WATER ANALYSIS
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•GEOFLUJDS WATER ANALYSIS
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ELAN PARAMETERS

) };

) };

4686.000000 -999.250000 ) };
("UNDEFINED" HaximumPorosity )};
("UNDEFINED" IrreducibleXWater )};
("UNDEFINED" IrreducibleUWater )};
("UNDEFINED" WaterBaseMud_SXO_gt_SW

4686.000000 -999.250000 ) };
("UNDEFINED" HaximumPorosity )};
("UNDEFINED" IrreducibleXWater )};
("UNDEFINED" Irreduc1bleUWater )};
("UNDEFINED" WaterBaseMud_SXO_gt_SW

Solve 2 {
label "SOLVE" ;
location (208. 49)
solverUsed STANDARD ;
weightPercentage LINEAR_C
display AUTO ;
reconOisplay MANUAL ;
saveOUtput OFF ;
equations RHOB NPHI U GR ;
volumes QUAR CALC DOLO ILLI
constraintzoning {

( "UNDEFINED"
constraints {
constraints {
constraints {
constraints (

Solve 3 {
label "SOLVE"
location (313. 84)
solverUsed STANDARD ;
weight Percentage LINEAR_C
display AUTO ;
reconOisplay AUTO ;
saveOUtput OFF ;
equations RHOB NPHI U CXDC_DWA CUOC_DWA GR
volumes QUAR ILLI SHU XWAT UWAT XGAS UGAS
constraintZoning {

( "UNDEFINED"
constraints {
constraints {
constraints {
constraints {

session elan {
temperature ( 80.000061 • 1.000001 ) ;
boreholeTemp ( -999.250000 • 164.041992 ) ;
datalnterval ( 4686.000000 • 1616.667114 ) ;
processingInterval ( 4658.792480 • 1837.270386
samplingRate 0.500000 ;
uncertaintyChannel FALSE
clayInput WET ;
WetDryClayConvert WCLP ;
bindingPrefer CODE ONLY
LCPS "Petrophysical";
queryByCurveSet NO;
queryByProducer NO;
queryByCopyNumber NO;
outputCurveSet "ELANPlus_916486";
searchPrefer. BINDING FILE FIRST
mode RESISTIVITY; - -
referenceIndex Me ;
visibilityLevel LOW ;
specialFluids IMMOVABLE HYDROCARBON

process Solve 1 { -
label "SOLVE" ;
location (94. 43) ;
solverUsed STANDARD ;
weightPercentage LINEAR C
display AUTO ; -
reconDisplay AUTO ;
saveOUtput OFF ;
equations RHOB NPHI U CXDC_DWA CUOC_DWA GR ;
volumes QUAR CALC DOLO ILLI XWAT UWAT XGAS UGAS
constraintZoning {

("UNDEFINED" 4686.000000 -999.250000 ) };
constraints { ("UNDEFINED" HaximumPorosity )};
constraints { ("UNDtFINED" IrreducibleXWater )};
const~aints { ("UNDEFINED" IrreducibleUWater )};
constr..ints { ("UNDEFINED" WaterBaseMud_SXO_gt_SW )};

};
process

};
process

} ;



ELAN PARAMETERS

( RHOB XGAS "1006" -0.007910 -999.250000) •
( RHOB:UGAS "llllDEFINED" -0.019072 -999.2500001
( RHOB UGAS "1006" -0.007910 ·999.250000) •
( RHOB:XBIiA "llllDEFlNED" 1.000000 -999.250000) •
( RHOB XBIiA "1006" 1.000000 -999.2500001 •
( NPHI-QUAR "llllDEFINED" -0.033992 -999.250000) •
( NPHI-QUAIl "1006" -0.035666 -999.2500001 •
( NPHI-CALC "UNDEFINED" 0.000000 -999.2500001 •
( NPHI-CALC "1006" 0.000000 -999.250000) •
( NPHI-OOLO "llllDEFII.'ID" 0.011142 -999.250000) •
( NPHI-OOLO "1006" 0.010563 -999.2500001 •
( NPHI-GLAU "UNDEFINED" 0.410000 -999.2500001
( NPHI-GLAU "1006" 0.410000 -999.250000) •
( NPHI-ILLI "UNDEFIl.'ID" 0.352000 -999.2500001
( NPHI-ILLI "1006" 0.400000 -999.25' 0001 •
( NPHI-SMIl " UI.'DEFI I.'IO' -0.020000 -999.2500001 .
( NPHI-SMIl "1006' -0.020000 -999.2500001 •
( NPH(XWAT "UNDEFIl.'IO' 1. 000000 - 999.250000) •

) .

process Solve 4 {
label "SOLVE"
location (320. 1741
solverUsed STANDARD
weight Percentage LINEAR_C
display MANUAL ;
reconDisplay MANUAL
saveOutput OFF ;
equations NPHI GR ;
volumes OUAR ILLI ;
constraintZoning {

("UNDCFINED" 4686.000000 -999.250000 I };
constraints { ("UNDEFINED" KL~imumPorosity I};
constraints { ("UNDEFINED" IrreducibleXWater I);
constraints { ("UNDEFINED" IrreducibleUWater I};
constraints { ("UNDEFINED" WaterBaseMud_SxO_gt_SW I};

}:
process Combine 1 {

label "COMBINE"
location (148, 1431
display MANUAL :
reconDisplay MANUAL
saveOutput OFF ;
combineMethod {

( "L~EFINED" 4686.000000 INT AVE I }:
combineOrder SOL 1 SOL 2 SOL 3 SOL 4 -
expressions "/home/dtivey/geoframe37_sun/wa_elan/CARB_with_ BH_switch.prob"

{pb • if (ILLI_VOL> ,25. 1, 0) or if (DRHO_CH > 50. 1, 0)
prob (SOL.2.pbl

p3 • if (TEMP_CH < 40. 1, 0)
prob (SOL.3,p3)

p4 • if (ILLI_VOL> ,5, 1, 01 and if (TEMP_CH < 40, 1. 0)
prob (SOL.4,p4)};

};
process Function 1 {

label "FUNCTIOU"
location (154. 243)
display AUTO ;
geoDisplay MANUAL
saveOutput OFF
outputs (

VCL
SXWI
SUWI
RHGA
RO_GEO
PION
KINT_GEO I;

};
dependency {

( SOL 3 , COM_l ) ,
( COM-i. FUN_l ) •
( SOL:2 • COM_l I •
( SOL 1 , COM_l ) ,
( SOL-4 • COM_l ) };

zoning { -
( "UNDEFINED" 4686.000000 123.273178 Frlse NULL 0 G
( "1006" 3300.524902 104.276520 False I :1LL 0 G ) };

plUlIM!ters (
( RHOB QUAIl "llllDEFINEO" 2.650000 - 999.250000)
( RHOB-QUAIl "1006" 2.650000 -999.250000) •
( RHOB-CALC "llllDEFINEO" 2.710000 - 999.250000)
( RHOB-CALC "1006" 2.710000 -999.250000) •
( RHOB-OOLO "llllDEFINEO" 2.847000 -999.250000)
( RHOB-OOLO "1006" 2.847000 -999.250000) •
( RHOB-GLAU "llllDEFINEO" 2.650000 - 999 .250000)
( RHOB-GLAU "1006" 2.650000 -999.250000) •
( RHOB- ILLI "llllDEFINEO" 2.550000 - 999.250000)
( RHOB-ILLI "1006" 2.400000 -999.250000: •
( RHOB-SMIl "llllDEFINEO" 4.090000 -999.2500001
( RHOB- SMIl "1006" 4.090000 - 999.250000) •
( RHOB-XIIAT "llllDE:INEO" 0.987971 -999.2500001
( RHOB-XWAT "1006" 0.994239 -999.2500001 •
( RHOB-UWAT "llllDEFINEO" 1.001950 -99J.250000)
I RHOB-UWAT "1006" 0.994212 -999.250000) .

RHOB:XGAS "llllDEFINEO" -0.019012 999.2500001 •
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( NPIlI lIIAT "1006" 1.000000 ·99'.250000) •
( NPNI-UllAT "UNDEPINED" 1.000000 ·99'.250000)
( NPNI-UWAT "1006" 1.000000 -99'.2500001 •
( 1IP1l1-IGAS "llIiOEPINID" 0.197094 '999.250000)
( NPNI-XGAS '1006' 0.215261 ·'99.2500001 •
( NPllI-tJG,\S 'UNDEPINED' 0.197094 ·999.250000 I
( llPHI-tJG,\S '1006' 0.2152E\ ·999.250000: •
( h'l'1l1rOUAR 'Uh'llEFINID' ·0.020500 '99'.250000: •
( NPllU-OUAR '1006" ·0.02050~ -999.250000) •
( NPllU-CALC "UNDEPINED' 0.000000 -999.250000)
( NPflU-CALC "1006" 0.000000 -999.250000) •
( NPflU-DOLO "UN:lEtIIlED' 0.006300 ·999.~500001

IIPflU-DOLO "1006" 0.006300 ·999.2500001 •
( NPflU-ILLI 'UWOEFlIiID' 0.352000 -999.2500001

NPIlU-ILLI 'lC06' 0.352000 ·999.2500001 •
NPflU-lOIAT 'UNDEFINIl)' 1. 000000 - 999.250000)
NPIlU-lOIAT "1006' 1.000000 '999.250000) •
NPllU-UWAT "UNDEPINED' 1.000000 ·999.250000)
NPIlU-UWAT '1006" 1.000000 ·999.250000) •
NPIlU-XGAS 'UNDEPIhn' 0.466644 ·399.2500001
NPIlU-XGAS "1006' 0.466644 '999.250000) •

( NPIlU-\lGU 'UNDEFlhn' 0.466644 ·999.2500001
\ NPh"-tJG,\S "1006' 0.466644 -999.2500001 •

VEl.C-OUAR 'UNDEFINED' 18.000000 -99'.250000 I
VEl.C-OUAR '1006" 18.000000 ·999.2500001 •
\'Il.C-CALC "UNOEPlNED' 20.900000 ·999 .2500001
VEl.C-CALC '1006' 20.900000 '999.2500001 •

; VEl.C-DOLO "UNDEFINED' 23. 000000 ·999.2500001
'r-~"DOLO '1006' 23.000000 '''9.2500001 •

, VEl.C-ILLI "UNDEFINED' 11.100000 ·999.2500001
( VEl.C- ILLI "1006' 11.100000 ·"9.2500001 •
( vn.c-SMU "UNDEPINID' 14.514400 ·999.250000\

VEl.C-SMU "1006" 14.514400 ·99'.2500001 •
U QUAIl 'UNOEFINED' 5.000000 ·999.2500001 •
U-QUAR "1006' 5.000000 ·999.250000) •

I U-CALC 'UNDEFINED' 14.100000 ·'99.2500001 •
U-CALC '1006" 14.100000 ·999.2500001 •
U-DOLO 'UNDEP I NED , '.100000 ·999.250000) •
U-DOLO '1006" 9.100000 ·'99.2500001 •

( U- Gl.AU 'UNDEPINED' 16.500000 ·99' .250000) •
( U-CLAU "1006" 16.500000 ·9".250000) •
( U-ILLI 'UNDEFINED' ,. '00000 • 999.2500001 •
( U-ILLI "1006" 9.900000 '999.250000) •
( U-SMU 'UNDEFINED' 10'0.000000 ,"'.250000)
( U-SMU '1006" 10'0.000000 ,'''.250000) •
( U-lOIAT "UNDEPINED' 0.403479 ·9".250000) •
( U-lOIAT "1006" 0.40603' ''''.250000) •
( U-UllAT 'UNDEPINED" 0.000000 ·99' .250000) •
( U-UWAT "1006" 0.000000 ·'99.250000) •
( U-XGAS "UNDEPINED" 0.012000 ·999.2500001
( U-XGAS '1006" 0.012000 ·999.2500001 •
( U-\lGU "UNDEPINED' 0.000000 ·999.2500001
( U-\lGU "1006" 0.000000 ·999.250000) •
( cioc_Gl.AU "UNDEFINED' -99'.250000 ·9".250000)

( CXOC CLAU "1006" ·999.250000 ·999.250000) •
( CXOC:ILLI "UNDEPINED" ·'99.250000 ·999.250000)

( CXOC ILLI "1006" ·999.250000 ·999.250000) •
( CXOC-lOIAT "UNDEPINED" 0.732333 ·999.250000) •
( CXOC-lOIAT '1006" 0.616010 ·999.250000) •
( CXOC:XBIIA 'UNDEFINED" • 999.250000 - 999.2500001

( CXOC XBIIA "1006" ·"9.250000 • 999.250000) •
( C:UOC:GloAU "UNDEPINED' ·999.250000 ·999.250000)

( c:uoc Gl.AU '1006" -'99.250000 ·999.250000) •
( C:UOC:ILLI "UNDEPINFO' • 999 .250000 - 999 .250000 1

c:uoc 11.1.1 '1006" '999.~50000 -999.250000) •
C:UOC-UWAT "UNDEFINED' 5.682'97 ·999.250000) •
C:UOC-UWAr '1006' 0.627429 ·999.250000) •
C:UOC:UBIIA "UNDEPINED' • 999.250000 ·999.250000)

( C:UOC_UBNA '1006" ·999.250000 ·999.250000) •
( GR QUAR "UNDEPINED' 15.000000 - 999.250000}
( GR-QUAR '1006" 35.000000 -999.250000) •
( GR-CALC 'UNDEPINED' 15.000000 ·999.2500001
( GR-CALC '1006' 35.00r.000 -999.250000) •
I GIl-DOLO 'UNDEPINED' 15.000000 -999.250000)

GR-DOLO '1006' 35.000000 -999.2500001 •
( GR-GloAU 'UNDEFINED' 150.000000 -999.250000)
( GR-GloAU "1006" 150.000000 ·999.250000) •
( GR-ILLI 'UNDEPINED' 150.000000 - 999.250000)
I GR-II.I.I '1006' 120.000000 -999.250000) •
( GR-SMIl 'UNDEPINED' 15.000000 -999.250000)
I GR-SHU '1006' 35.000000 -999.250000) •
I GR-lOIAT 'UNDEFINED' 15.000000 ·999.250000)
, GR-XlIAT ·1006' 35.000000 -999.250000) •
( GR- UWAT 'UNDEFINED' 15.000000 ·999.250000)
( GR-UWAT ·1006' 35.000000 -999.250000} •

GR-XGAS 'UNDEPINED· 15.000000 '999.250000)
GR:XGAS '1006' 35.000000 -999.250000) •
GR UGAS 'UNDEFINED' 15.000000 -999.250000}
GR:UGAS '1006' 35.000000 -999.250000) •

( DII'nUlUAR 'UNDEPINED" 0.000000 ·';'.250000) •
( DII'nUlUAR "1006" 0.000000 "99.2500001 •
( Dlml_CALC "UNDEFINED" 0.000000 ·"'.250000) •
( DWI1I_CALC "1006" 0.000000 '99'.2500001 •
( DWI1I_DOLO "UNDEPINED' 0.100000 -"'.250000)
( DVrll_DOLO "1006' 0.100000 -999.250000) •

DWI1I_CLAU 'UNDEPlNED' 3.000000 '99'.250000)
DVrll_G'..AU '1006' 3.000000 '999.250000) •
DVrll_ILLI 'UNDEPlNED' 12.300000 ·999.250000) •
DVrll_ILLI '1006' 12.300000 ·99'.2500001 •
DVrll_SMU 'IlNDEPlNED' 0.000000 ·999.2500001 •
Dlml SMU '1006' 0.000000 ·999.2~0000) •
C'TljiUAR 'IlNDEPlNED" 0.000000 ·999.250000l
C'T1 QUAR '1006' 0.000000 ·99'.250000) •
C'Tl-CALC 'IlNDEFlNED' 0.000000 -'99.250000 I
C'T(CALC '1006' 0.000000 ·999.250000) •

; C'T1 DOLO 'UNDEFINED' O.OOOOOU -'99.2500001
C'Tl:DOLO '1006' 0.000000 '99'.250000) •
C'T1 ILLI 'UNDEFINED' 0.000000 - 99'.2500001
C'Tl:ILLI "1006' 0.000000 ·'99.250000) •
C'T1 lOIAT "UNDEFINED" 0.000000 '99'.2500001
C'Tl-lOIAT "1006' 0.000000 "99 .250000) •
C'TI-UWAT 'llN1lEPlNED' 0.000000 ·999 .250000)
C'Tl-UllAT '100f" 0.000000 '999.250000) •
C'TI-XGAS 'UNDEPlNED' ·1.000000 . 999 .250000) •

, C'TI-XGAS '1006' ·1.000000 ·'99.2500001 •
C'Tl-\lGU "UNDEFINED' 0.200000 ·'99.250000) •
C'Tl:\lGU '1006' 0.200000 '99'.250000) •
ARJlOB CLAU 'UNDEPlNED" 2.~.0000 ·"9.2500001
ARJlOB- CLAU '1006' 2.960000 •999 .2~0000) •
ARJlOB:ILLI 'UNDEFINED' 2.794000 ·"9.250000)
ARJlOB_ILLI '1006' 2.794000 ·999.2~0000) •
IICLF_CLAU 'UNDEPINED' 0.156000 ·99'.2500001
IICLP_CLAU '1006' 0.156000 ·'99.250000) •
IICLP_ILLI 'UNDEPINED' 0.U'540 ·99'.250000)
IICLP_ILLI '1006' 0.190211 - 999 .250000) •
IICLP UOL 'UNDEFINlD" 0.067067 ·"'.250000)
lICLP:UOI. '1006' 0.U0652 ·999.250000) •
IICI.P_OILO 'UNDEPINED' 0.120519 ·999.250000)
IICLP_OILO '1006' 0.191106 "99.2500001 •
IICLP_1lOIn' "UNDEPINED" 0.457792 ·'99.250000)

( IICloP_MONT "1006' 0.593707 ·99'.2500001 •
( lICLP_CLAl "UNDIPINID' 0.150000 ·99'.250000)
( IICloP_CLAl "1006" 0.150000 ·999.250000) •
( IICloP_CLA2 'UNDEPINED' 0.150000 ·999.2500001
( lICLP_CLA2 "1006' 0.150000 ·9".~50000) •
( CBlIA_CLAU "UNDEPINlD" 14.320371 • '99. 250000)
( CBIIA_CLAU "1006' 6.221304 ·99'.2500001 •
( CBIIA_ILLI 'UNDEPINID' 13.103010 ·"'.250000)
( CBIIA_ILLI "1006" 3.333333 ·99'.250000) •
( CECA_CLAU 'UNDEPINED' 0.233000 "99 .250000)
( CECA_CLAU '1006' 0.233000 ·99'.250000) •
( CECA_ILLI 'UNDEPINED" 0.160000 ,"'.2500001
( CECA_ILLI "1006" 0.160000 ·99'.2500)0) •
( RJIIP "UNDEFINED" 1.365500 ·'99.250000) •
( RJIIP "1006" 1.6233U -'99.2500001 •
( HST "UNDEPINID' 123.273003 ·999.250000)
( HST '1006" 104.277000 ·"'.250000) •
( RII "UNDEPINED' 0.169990 ·'99.250000) •
( RII "1006" 1.5'3799 ·"'.250000) •
( RIIT "UNDEPINED" 123.273003 ·'99.250000)
( RIIT "1006" 104.277000 ,'''.250000) •
( SALIN ISOL "UNDIP lNED" ·"'.250000 •

,,, .250000). -
( SALIN ISOL "1006' ·"9.250000 ,"'.250000)
( SALIN-PARA "UNDEPINED' ·'99.250000 •

'99.25000~). -
( SALIN_PARA "1006" ·999.250000 ,"'.250000) •
( SALIN_lOIAT 'UNDEPINED' 2.319700 ·9".250000)
( SALIN_lOIAT "1006" 2.389700 ·'99.250000) •
( SALIN_UWAT "UNDEFINED" 22.2311" -9".250000)

( SALIN_UWAT '1006" 2.436100 ·999.250000) •
( SALIN XIIiA 'UNDEPINED" ·999.250000 •

999.250000). -
( SALIN XINA "1006' ·999.250000 - 999.250000)
( SALIN- UIIiA 'IlNDEFINED' ·999.250000 •

999.250000). -
( SALIN UIIiA '1006' ·999.250000 ·999.250000)
( SALIN- XOIL ·UNDEFIN~D" 0.000000 ·999.250000)
( SALIN- XOIL '1006' 0.000000 - 999.250000) •
( SALIN- UOIL ·UNDEPINED' 0.000000 ·999.250000)
( SALIN-UOIL ·1006' 0.000000 ·999.250000) •
( SALIN-XGAS 'UNDEFINED' 0.000000 -999.250000)
( SALIN-XGAS '1006' 0.000000 ·999.2500001 •
( SALIN- UGAS "UNDEPINED' 0.000000 ·999.250000)
( SALIN- UGAS '1006' 0.000000 - 999.250000) •
( SALIN- XSFI. 'UNDEPINED· • 999 .250000 •

999.2500001. -
( SALIN XSFl. '1006' ·999.250000 -999.250000:
( SALIN- USFI. 'UNDEFINED' - 999.250000 -

999.250000). -
( SALIN USFI. '1006· -999.250000 -999.2500001
( C'T1 ZP 'UNDEFINED' 0.000000 -999.250000)
( C'Tl:ZP '1006' 0.000000 -999.250000) •
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( RHOB_UHC_Z1' "UNDEFINED' 0.027000 ·'99.~50000)

( RHOB UHC Z1' '1006' 0.027000 -'99.~50000) •
I NPIU:UHC:ZP ·l.lNllEFINED· 0.015000 -99'.~50000l

IlPHI UHC Z1' '1006' 0.015000 -999.2500001 •
NPHU:UHC:Z1' 'UNDEPUIED' 0.015000 ·999 .~500001

NPHU UNC Z1' '1006' 0.015000 -999 •• 500001 •
VELe:;mC);1' 'L'NllEPIIlED" 0.500000 ·999 •• 50000)

VELe UNC ZP "1006" 0.500000 -999.~50000) •
U UNC ZP-'UNDEFIIlED' 0.2~5000 -999.~50000) •
U-UNC-ZP "1006' 0.~2S000 -999.~50000: •
ciDcjiNc_zp 'L'NllEFIIlED" O. 0~567] . 999 .~50000;

ClCDC UNC ZP '1006' 0.011773 -999.~50000) •
ct1DC:UNC:Z1' 'tJ)o'DEFIIIED' 0.036381 -999.~50000i

( ct1DC UNC ZP '1006" 0.01188~ -999.~500001 •
GR uNC Zp "UNDEFI~'ED' ~.250000 ·999.2500001 •
GR-UNC-ZP '1006' ~.~50000 -999.~500001 •
CTl UNC Z1' ·UNDEFIt.'ED· 0.015000 -999.~50000J •
CTI-UNC-Z1' '1006" 0.015000 -999.~SOOOOI •
VOLS_UNC_Z1' "UNDEFIIlED" 0.015000 ·999.~50000)

VOLS UNC ZP "1006' 0.015000 ·999.250000) •
RHOB:UNC)'" "tJ)o'DEFIIlED' 1.000000 ·999 •• 500001

RHOB UNC 11M "1006' 1.000000 -999.~500CO) •
NPII(UNC:IIM 'UNDEFINED' 1.000000 ·995. ~50000)

I NPIII_UNC_IIM '1006' 1.000000 -999.~50000) •
( IlPHU_UNC_1IM 'UNDEFINED' 1.000000 ·'99.~50000)

NPHU_UNC_IIM '1006' 1. 000000 . 999 .~50000I •
VILe_UNC_1IM 'UNDEFINED' 0.700000 • 999.~50000)

VILe UNC 11M '1006' O. 700000 ·99'.~50000) •
U UNC 1IM-'UNDEFIIlEO' 0.400000 -999.~50000) •

( U-UNC-IIM '1006' 0.400000 ·999.~50000) •
I cXoeJiNc_1IM 'UNDEFIIIED' 0.500000 ·999.~50000)

I ClCDC_UNC_1IM '1006' 0.500000 -999.~50000) •
( ct1DC_UNC_1IM 'UNDEFIIIE:l' 0.670000 -999.~50000)

( ct1DC UNC 11M '1006' 0.670000 -999.~SOOOO) •
GR uNC wii '\JNl)IPINI!l' 1.000000 - 999. ~50000) •
GR-UNC-IIM '1006' 1. 000000 - 999. ~50000) •

( CTl UNC 11M 'UNDEFINED' 1. 000000 - 999. ~50000) •
( CTI-llllC-1IM '1006' 1.000000 ·999.~SOOOO) •
( VOLS_UNC_IIM 'UNDEPINI!l' 1.000000 ·999.~50000)

( VOLS UNC 11M '1006' 1.000000 -'99.~50000) •
( SONIC poi FAC 'UNDEPlIlEO' -11.880000 -

999.~50000). --
( 60NIC_POR-,AC '1006' -11.880000 • 999. ~50000)
( RHOB_%PAC_Z1' 'UNDIFIIIED' 1.000000 ·999.~50000)

RHOB IFAC Z1' '1006' 1.000000 -999.~50000) •
NPIII:IFAC:Z1' 'UNDEPIIlED' 1.000000 -999.~50000)

( NPIII IFAC Z1' '1006" 1.000000 ·999.~50000) •
( NPHU:IPAC:ZP 'UNDIFIIlED' 1.000000 ·999.~50000)

( NPHU %PAC ZP '1006' 1.000000 -999.~50000)

( A Z1'-'UNDiFIIlEO' 1.000000 '999.250000)
( A-Z1' '1006' 1.000000 -999.~50000~ •
( N-Z1' 'UNDIFIIlEO' ~ .000000 ·999.250000) •
( N-Z1' '1006' ~.OOOOOO ·999.250000) •
( C-OWA 'UNDIFINI!l' 0.000000 '999.250000) •
( C-ONA '1006' 0.000000 ·999.~50000) •
( "-OWA 'UNDIFlIlEO' ~.OOOOOO '999.250000)
( "-OWA '1006' ~.OOOOOO ·999.2500UO) •
( lic FAC 'UNDEFINEO' 1.000000 -9!9 .~50000)
I DC-FAC '1006' 1.000000 .999.25(000) •
I BVIRR 'UNDEFlIlEO' 0.001650 - 999. ~50000) •
( BVIRR '1006' 0.001650 -999.~500'10) •
( PHIMAX 'UNDEFIIlEO' 0.400000 ·99.1.250000 I
( P11IMAX '1006' 0.400000 ·999.250tOOI •
( ZIRCON 'UNDEFIIlEO' 0.000000 ·995. ~50000)
( ZIRCON '1006' 0.000000 -999.250000) •
( PRMPAC_QUAR 'UNDEFlIlED' 0.100000 ·999.2500001

PRMPAC QUAR '1006" 0.100000 ·999.~500001 •
1'RMFAC:CALC 'UNDEFINED' .~ .000000 ·999.250000)

1'RMFAC CALC '1006' ·2.000000 -999.2500001 •
PRMPAC)IOLO 'UNDEFINED' 0.000000 . 999 .~50000)

PRMFAC DOLO '1006' 0.000000 ·999.250000) •
1'RMFAC:GLAU 'UNDEFINED' -5.500000 -999.2500001

PRMFAC_GLAU '1006' ·5.500000 -999.2500001 •

1'RMFAC_ILLI 'UNDEFINED' -5.500000 ·'99.~50000)

1'RMFAC ILLI '1006' -5.500000 • 999 .~50000) •
1'RMFAC:SMl1 'UNDEFIIlED' 0.000000 ·999.~50000)

PRMPAC_SMl1 '1006' 0.000000 "99 ••50000) ),
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