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paleotopographic cantrol and reduced subsidencein these areas affected Leduc Jeposition. Palinspastically resored areas are modified from Andrews (1987).

Figure 12.21 Maxmum attained/preserved thicknass of the Leduc Formation in Alberta. Although it is not illustrated, the combined thickness d the Grosmont stages and Lover Leduc Calling Lake reefs decreases northward. Maximum itained thickness in the northem
extension of the conbined Grosment and Lower Leduc is 210 m. General thinning of the Leduc cver the Peace River Arch, West Alberta Ridge axis of the Athabasea Arch ard snithrast nf e Maadow | are Fsrammant isnuthern shalf adge) suggasts that

Source: Geologic Atlas Western Canadian Sedimentary Basin




EAST SHALE BASIN DESIGNATION: SPEERS
Morningside & Huxley Sub-Basins Consulting Ltd.

Edmomon

* Due to the large overall project area within the formally designated Duvernay East
Shale Basin, subdivision was necessary to accommodate data collection, integration
and analysis

* The Duvernay East Shale Basin was informally subdivided into the Morningside Sub-
Basin & Huxley Sub-Basin

» Active exploration & development programs have/are being conducted within each
sub-basin at various scales by multiple independent operators

* Morningside Sub-Basin — Vesta Energy, Baytex Energy (formally Raging River
Exploration) & Traverse Energy

* Huxley Sub-Basin — Artis Exploration, Crescent Point Energy, Outlier Resources,
Inplay Oil, Rife Resources, Mancal Energy, Chronos Resources

Huxley

* Although reviewed independently, data comparison within each sub-basin was Sub-Basin

completed in order to apply learnings across the entire project area

* To-date, the Morningside Sub-Basin is further along within the play development
phase with exception of the North & East flanks, while the Huxley Sub-Basin is still
within the exploration phase

Source: Geologic Atlas Western Canadian Sedimentary Basin




DUVERNAY MINERAL RIGHTS:

Operator Land Holdings & Crown Landsales

Huxley Sub-Basin (Operator Map)

Duvernay Interest Holder
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Duvernay Crown Landsale Results

Row Labellgdl AvgPrice (5/ha) MaxPrice (5/ha) Total Area(Ha)

22010
2 Qtr2
2 Qtrd
22011
2Qtr3
= Qtrd
22012
2Qtrl
= Qtrd
22013
2Qtrl
2Qtr3
2 Qtrd
22014
2Qtrl
2 Qtr2
2Qtr3
2 Qtrd
22015
2Qtrl
2Qtr2
2Qtr3
2 Qtrd
= 2016
2Qtrl
2Qtr2
2Qtr3
2 Qtrd
22017
2Qtrl
2Qtr2
2Qtr3
2 Qtrd
22018
2Qtrl
2 Qtr2
2Qtr3
2 Qtrd
Grand Total

$313
$926
$129
$111
$141
$91
$103
$105
$100
$463
$573
$510
$226
$168
$308
$79
$127
$48
$71
$12
$56
$1,023
$8
$208
$226
$337
$177
$205
$1,771
$84
$1,925
$2,895
$1,673
$575
$512
$444
$1,035
$2,009
$811

Data valid as of Aug 2018

$1,174
$1,174
$129
$206
$206
$102
$132
$132
$109
$3,887
$3,887
$625
$846
$6,134
$6,134
$79
$1,020
$222
$1,223
$38
$114
$1,223
S8
$2,356
$2,356
$337
$422
$404
$6,834
$177
$4,217
$5,589
$6,834
$3,388
$679
$3,131
$3,388
$3,159
$6,834

2880
640
2240
960
192
768
832
576
256
3520
1664
256
1600
21376
6272
128
7936
7040
23744
1088
21376
512
768
46784
28096
256
16640
1792
82304
6144
14080
10304
51776
15872
5824
8960
704
384
198272




DUVERNAY MINERAL RIGHTS: SPEERS

Operator Land Holdings & Acquisition Summary Consulting Ltd.
Morningside Sub-Basin Durvenay Operator Land Holdings Huxley Sub-Basin Durvenay Operator Land Holdings
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WOODBEND-WINTERBURN STRATA: SPEERS
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Figure 12.7 Schematic cross section showing the subdivision of Woodbend-Winterburn strata and their relation to key type sections. Bold correlation lines represent the bounding events used for interval map construction. Note that the Majeau Lake is divided into an
upper and lower unit. Only the lower unit is equivalent to the Cooking Lake basin fill. However, for simplicity, the Cooking Lake carbonate is mapped separately from the combinad Upper and Lower Majeau Lake shale.

Source: Geologic Atlas Western Canadian Sedimentary Basin




WOODBEND-WINTERBURN STRATA: SPEERS
W-E Southern Alberta Cross-Section Consuhing L.
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Figure 12.15 West-east cross section M-M’, showing Woodbend-Winterburn strata from southern Alberta to Saskatchewan. Note that the Southern Leduc Shelf is divided into three major stages. Log traces are gamma ray. Line of section is shown on Figure 12.11.

Source: Geologic Atlas Western Canadian Sedimentary Basin




DUVERNAY FORMATION INTRODUCTION:

SPEERS

Historic Review (Author: Imperial Qil, 1950)

* The Duvernay name was first applied by well-site
geologists to describe the brown bituminous shales
found in wells drilled in the east-central area of Ab

 The Anglo Canadian Beaverhill Lake No. 2 in 11-11-
050-17W4 represents the defined type log for the
Duvernay formation, occurring within the interval
defined from 1,178 — 1,231 m 03,863 — 4,038 ft);
continuous wireline core

e Conformably overlies platform carbonates of the
Cooking Lake formation and is the basinal equivalent
of surrounding Leduc reef growth peripheral to the
East Shale Basin

e Lithology: Interbedded dark brown bituminous shales,
dark brown, black and occasionally grey-green
calcareous shales and dense argillaceous limestones.
Sediments are characteristically petroliferous and
exhibit plane parallel millimeter laminations. Rarely is
composed of thin calcarenitic beds and coral rich lime
mud accumulations. Disseminated pyrite common
with some thin stringers

* Paleontology: sparse pelagic fauna or tentaculitids,
ostracods, conodonts and embroyonie brachiopods.
Also contains specialized forms such as Leiorhyncus
walcotti. Bioturbation generally absent.

Consulting Ltd.
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Source: Lexicon of Canadian Stratigraphy — Volume 4 Western Canada




DEPOSITION: SPEERS
Ireton — Lower Leduc Isopach (Cl — 20 m) Consulting Ltd.

* The Duvernay shale is part of the first five chronostratigraphic intervals in
the Devonian Woodbend Group, consisting of the Cooking Lake, Majeau
Lake/Lower Leduc, Duvernay/Middle Leduc, Lower Ireton/Upper Leduc, and
Leduc intervals

* The deposition of the Woodbend group is thought to be consisted of a rapid
upbuilding phase of shelf and reefal sediments followed by infilling of
basinal areas by shale and marlstones

 The Duvernay sequence is generally represented by the ‘basinal infilling’
phase, followed by significant growth in the Leduc reefs

* The Duvernay shales are typically non-existent where the Leduc Reefs are
know to be present

NW SE

Grosmont Radwaler Southem Shetf
Shetf Complex Reef Complex (Killam Barrier)

i Limestone - Bituminous and argilaceous carbonato Shale
- Doiomite E Argillaceous carbonate

Source: Alberta Geological Survey, Macquarie Research, August 2011




DEPOSITION: SPEERS
GENERAL STRTATIGRAPHY Consulting Ltd.
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DEPOSITION: SPEERS
Duvernay-Cooking Lake Isopach (Cl =5 m) Consulting Ltd.
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DUVERNAY STRATIGRAPHY & NOMENCLATURE: SPEERS

Operator - Artis Exploration (2016-08) Consulting Ltd
* Artis’s 100/08-20-033-24W4/0 horizontal wellbore defines the top of the 00/08-20-033-24\W4/0
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i 10 — ., T T | 225 arg-shy Ipt; SH(20%): dk gy to bik, gy brm Igt,
TN 112 Az Tag T T BrTwQwrwrn] o biky to sbbiky, s cal ipt, bitns; comwalnut | 9430.0440 MRLST(80%): predlly ltgy, ipts! tan, |
e W Z"°2‘°2""’°*23'£‘!-4'—1L."E._" rrRET I shells. crpxlmicxl, calc tolmy, incrly com sl tan mrly
A T 7 o 7 TN Z728 0 2595 B m 7 T T T g oy T Is fams, arg-shy Ipt SH(20%): &k gy 10 bik, gy
LT MRt o e g e e o sy s o |
dol s¥gs, occly sl m T MCMAREN T WmmmehsumEn T T T mm e T T Bl o walnus sholls.
%): gy bm, crpxl, e ‘rzr@’;; T T T T MD2385.34 TVD 2230 S T T T ”:':E: TEIT o w
23652368 LS(50%):m gy brm, Crix mdst, arg IpL, r vf dsm LA Rl L T iyt SRS L ) N I
"Y'-Wmmwmﬂﬁm)'gymnmcdcimy,ﬂmm Is lams, T Tgw TING 772 AZ 1785+ o T = — g "i‘ v o T - T o Moy Mo T
Imy, ipt mry lst, dull, sbblky; SH(10%): dk bsh gy to gy bm, ___Larg-shy ipt; SH20%): dk brnsh gy to gy brn, biky te sbbiky, s | S M T :‘mnwﬁ," T
biky ta sbbiky, sl calc ipt, bitns. tr dolic cvg frags. :o-::ea :z&m:?:ubﬁw%) It-m gy, gy bm ipt, micx| mdst, grdg 24002410 MRLST(80%): predly It gy, Ipts! @an, calc to Imy ¢ T T T Iege0sAztTIaT o T T T MOMMGETA
mrly Is lams, arg-shy ipt; SH{20%): dk gy to bk, gy bmn
?:: bkyylzs:;gl’ky?cl calcipt, tr Pyr, bitnc:’zoh bmlvlyy LS & /
com walruit shells. DUVERNAY 2 (LOW RES ZONE)
fras 2 frasazs 2435.2m MD / 2254.5m TVD -1337.72m subsea m




DUVERNAY STRATIGRAPHY & NOMENCLATURE: SPEERS
Operator - Artis Exploration (2017-10) Consulting Ltd.

* Recently off-confidential status 102/14-19-033-24W4/0 (vertical strat well with core) and 02/14-19-033-24W4/0

KB:892.6 m RR:2017-10-28

corresponding horizontal whipstock 102/10-31-033-24W4/2 display a small change with TD: 2384.8 m [TVD] Q FormTD:
. . ) Mode: Abd Whi Fluid: N/A
respect to Artis Exploration’s Duvernay nomenclature °ARTIS HZ 102 TWINING 14-19-33-24

n Baler Hughes LI Ll L] S —

el [T [
Jieans Projectpa 1o Core 1T DUVERNAY CAP

Core Imervs| Scales Ghan: | Point il 1] 2236.20m MD /2235.97m TVD -1343.37m subsea

v\

* The Duvernay 2 (Low Res Zone) term has been replaced with the Duvernay 2 (Clay Rich Zone)
terminology

22352240 LS{100% tan-al gy brn, ltm gy igt, re srmwh frage,

1 predly micxl mdst, inr vi rinls lams & $rgs, variably arg, spmrly
R - stns & stigs, 11 W dism Py, sty por; SHIY: medk gy, bIK i,
| blky-skiis, mie |am, cale, mod st bilns.

% 2 DUVERNAY 1 (ORGANIC)
2239.80m MD / 2239.57m TVD -1346.97m subsea

unie)

11-0ff 2017-18:05 fl 2036m Core
=
~LA
| la5g

224D-2250 L85'%): predly 1an 1o 8! gy brn, I1-m ay igd, rr wh frigs.
predly micxl mdst, i vixin|slams & strgs. variably arg i mrly-shy

* Artis Exploration appears to be intentionally drilling their horizontal wellbores within the R oty st s e £ g iy o
Duvernay 2 (Low Res Zone) and/or the Duvernay 3 (Middle Carbonate Zone) as indicated by B jibiih——— A
the directional steering from the 102/10-31-033-24W4/2 wellpath as outlined below: nllamsz

| -
|
S ——— —

2245

T
T
|
L

3 DUYERNAY 2 (CLAY RICH ZONE)
RSN B 2255.,60m MD / 2255.36m TVYD -1362.76m subsea

250
]

22502260 LS(90%): predly 1an 1081 gy brn, 1115 m gy gt v whitrays,

predly micxl mdst, & vixInlslonis & strgs, veriably arg ipl v org.

prob milstlams 4 stgs rrehky tel, o vt dism & v rr nod Pyr, p rihy

S por; SH10%): mfo dk gy, HK ipt. biky tosbfis, mic kam, cale, mod
T s, ¢l bitns ipl.

e Duvernay 3 (Middle Carbonate Zone) Lateral Penetrations: - - e (oot cgeoTe
 2362.81 m MD, 2446.20 m MD, 3803.00 m MD, 4400.00 m MD o T, = | |
***confirm with detailed directional plot 'I
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22602270 LS[@D%): predly fan 1681 gy bra, 1 gy igl, rr wh rags,
predly micxl mdst, It vixin|slams & sirgs. varlakbly arg mar mrly 1o
shy ks & s#gs, rrchky tct. i vf dism & v i1 nod Pyr. p rthy por;

SH{1 0%): m-dk gy, blk, blky-sbtie, mic lem, cele, mod off ol bitns ipt.
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3
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Bit 4 20bmn
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2270-2230 LS{90%): predly tan 1o sl gy brn, [-m gy igl, rr wh frigs,
predly micxl mdst, I vixIn|slams & strgs, veriably arg mar mrly to
shy kams & s#gs, rrchty tct. mni nod & i dism Py, pithy por;
SH({10%): m-dk gy, blk, blky-sttis, mic lam, cale, mod st s| hulns ipl.
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Z H
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5 Sca ALY Ty Py -[ ,inl AN24; | :.‘:s.. Ry \ SM@300M T
o 2280-2300 L5(120%): tan 5 gy bin, orm D gy Ipt, rrwh 1
| A0z2e SETVo 2207 82, frags, dk gy where ¥ arg. miex] mdst, 17 vi xin Is 2318-2320 LSS0%): prediy tan tos! gy brn, tm gy Ipt, -
T 4. !

. predly
P Lams, miv s & mags\amy.rg spmiylams &rr || h fiags, predly micxi mdst, trvixinislams & strgs, 3302340 LSas%): tanto sl gy ben, lem ay igt, dk ay ipt, 1t Z350-2360 LS(T5%): tan- brnah gy ip 1t gy- r vih dab. 23702380 LS(90%): It tarr-orm, || —
= shy sugs, rn'lrsmnr Pty por. i | variably arg, mar miy o aky lams &atrge, i ohky tt, fah raqa. predly micx! mdet. tr vi xin ls lama & strgs. ady mical, Ip crpxl. com mdat. i vf ¥in, lam, rrsy - ca, oftwh grns, prediy micK ip hs Y
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2280.2200 LS{00'%): predly tan 1o sl gy brn, H-m gy igl, rr wh frags,
predly micxl mdst, & vixinls lams & stigs, variably arg mar mrly o
shy lans & s¥gs, rrchky 4, incily com dns & hd erpxl frags, mnr
wod & v it dism Pyr, p ithy por; SH{1D%} m<dk gy. bik. blky to sbfis,
mic lanm, cale, mod ¢ft, si bing 1|1,
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DUVERNAY CAP

= mardns Xhdcrpal frags, m nod & v rr dsm Pyr, p iy hvarlably am, mar mry t shy lams & stys, rr chiy b, mar e mely= ol ip lam 7 sh. tr chily txt, mir dae fage, tr mdst, lam, rt sy~ ca, marmrly- 1
2267.40m MD/ 2236.76m TVD / =ecos azuzs .

or; SH1 e m-dk gy, bik. biky 1o SbAiS, mic [am I, €416 uru & hd orpd frags, rrnad & v r dism Pyr, p rthy par: dim Pyr. prihy por; SH2S%) mdk gy blly-sbfis. mic [*r ahky b, mar dne frage, br den d
| modsk sl bitas Ipt. ISH15°3i: m todk qy, blk. blky to abfia. mic lam ipt cale, lamipt. calc. mod sk, sl bitrs. rihy latr. spl. prey par; SH(10% | m-di gy
T fmod st sl bitns ipt | | am It calo, mod st & stns,

-1344.16m subsea 22802300 LS(95%): predly tan 1o 8! gy brn, [t-m gy igd, rr wh frags.

predly micxl mdet,  vixinlslanis & strgs, variakly arg mar mrly 1o
shy |ans & s¥gs, rrchky i1, con das & hd gy brn frags, mar nod &
¥ thdistn PYI, p Hhy pot; SH(E%): <K gy. bk, bILy to sk, tni fam,
calc, mod sfi, sl blirs Ipt.
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DUYERNAY 1 [ORGANIC) = =
2274.40m MD/ 2240.00m TVD TN 7 AZ24CH
-1347.40m subsea

DUVERNAY 2 (CLAY RICH ZONE)
2344.90m MD/ 2257.00m TVD
~-1364.40m subsea

pr

DUYERNAY 3 (MIDDLE CARBON
nss s i 2352 81ImMD / 259.00!'“ 1'VD
. SERIERS S E— e — YoM O i 0 ARIEET - IER [ORAPR, | i —1366.40m subsea |- =
Sy 20702280 LS00} tan ta gy bra. crm © gy it 1rwh =
| I —

WELL SPUDDED 03-0CT-2017-06:30 frags. dk gy whara v arg predly mical mdat. rr vizin mﬂﬂ}z‘:ﬁw&m::,ﬂsm&:" |P'-" I ¥ T 2

= hl:";"":d"‘m';,?v;w’;" ol (R ——— vmwy.gwmﬂﬂou;lamaarpryemyut R v = T -—
| GL:835.85m KB:89260m waly srgs, i vidam Py, prihy por. e chs B el orpxl frags, rr nod &.v rrdism Pyr, p sty 2320-2330 LS®5%): tan 1o 8l v bm. ey iot. dk a ipt. rr =
} - por; SH{15%): nv-dk gy, bik, bkyto ebfie, mic lam i, cale whirage, predly mical mdst, tr vl zinls lams & strgs,
| Surtse Caslng set@ §33.0m mod sk, s bitns Ipl variably arg. mar mrly to shy lams & strgs. ir chky td. e

~ lomsumul e 208022801 1o gyttt dns & hd crpx| frags. rr nod & v rr dism Pyr. p hy por; 2340 2350 LE B0+ tan-brrsh gy ip =E: YT " —
b b - i v frags, dk n'wheu vang, p-ew mical mdst, rrvtinls bk .'I":""I STy R O TR I CACR frags, predy micd, Ip omxl, mm trvtin Iah. prady micy, ip hd & dns crpxl. nm '] .
Well Invart Wed lams, mnr dns & hd fags, varlably arg. sp mrly lams & P lams, rr sy'- ca, mnr mrly- mrist, Iplam / sh, & fanlamlis. |prnrly-:hylm & strge, m chky |
sty strgs, rr vl dlsm Pyr, p iy por. cfiky ¢, e dns & hd orpx] frags, T nod Py, & tex, p rthy por: SH{10% ) madk gy, blky- sbfis. i -

Time drll off cement plug 2002-2000m l:;’: ﬁﬁlﬁﬁ&mgﬁﬁﬁ]m ipfis. ipmiclam, com calc. mod sft. rthy latr. i - -

TI1748 V0326257 %

N N N N S

I I N S -

2200.2205 LY{05%): predly {an o el gy bra, Ham gy ipl, rr wh frage,

oR(finim I 7 predly micxl mdsi, ¥ vixInlslams & stigs, variably arg mar mrly {o
B s g 4 = shy lars & s¥gs. rrchky i, corw das & hd gy bra frags. mar nod &
¥ e dism Pyr, p ithy por; SH{E%): mdk gy. Ik, blky to skfis. mic lam,
calc, mod i, ¢ bitns ipt.

CCOOKING LAKE
2307.20m MD / 2306.96m TVD -1414,36m subsea
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PLANNED VS. ACTUAL WELL PATH: SPEER@
Artis Exploration 102/10-31-033-24W4/2 Consulting Ltd.

Artis HZ 102 Huxdiey 10-31-33-28Wa/ [esign &4
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DUVERNAY STRATIGRAPY & NOMENCLATURE: SPEERS
Project Type Log — 00/06-01-34-24W4/0 Consulting Ltd.

100/06-01-034-24W4/0
e Stratigraphic subdivision of the Duvernay formation integrated 2160 2160 7 2160
both log and core attributes to subdivide the gross stratigraphic IRETON SHALE
interval into 9 identifiable intervals for mapping purposes ;
2170 2170 ; ‘i 2170
=
(
 Nomenclature defined based on major offset operator’s (e.g. DUV A (Cap) ] L
Artis Exploration) was implemented to eliminate confusion 2180 2180 2180 ==
o
g DUV B (Organic Rich Shale #1) F
il
- ) 2190 2190 T 2190 i’r

DUV C (Low Res Shale #1)

TRICAN

( e 1
2200 2200 2200 =
DUV D (Carbonate #1) 1 S
i
DUV E (Organic Rich Shale #2) 1o 1o
$\ PLE it
DUV F (Carbonate #2) < =

DUV G (Organic Rich Shale #3) . . 590

2220 -qr

es=csc=c=s - C
ST m
DUV H (Carbonate #3) 2230 2230 2230 :
2 1 =
I\‘ .7
2240 2240 'EJ 2240
Lower Leduc —j: B
EEE E’“ s
2250 2250 2250 S
Upper Cooking Lake 4 Z-_ i
5 ™\
2260 2260 ﬁ 2260
0 50 100 15C 0.45 030 015 0.00 -0. 1 10 100 1000
GR (°Api) NPHI & DPHI (Fraction) ILD (Ohm/m)
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UPPER DUVERNAY DEPOSITION: SPEERS
Project Reference Cross-Section Consulting Ltc

Limestone

e Across the project area, the Duvernay is represented by at least two
major lithologic variations comprising the gross 75 m thick package

Z
<
-
4
|.

e Alternating layers of highly radioactive, porous, organic-rich shales
present significantly different open-hole log signatures than dense,
argillaceous limestone

e Thickest accumulation of organic-rich shale appears near the very top
of the Duvernay gross stratigraphic interval with an addition two,
significantly thinner, organic-rich shales found within the middle and
lower portions of the stratigraphic package

KB: 859.7 m RR: 2012-10-29 KB: 8448 m RR: 1989-02-24 KB: 839.3m RR: 1989-09-04
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PRIMARY ZONE OF INTEREST:
Upper Duvernay Gross Isopach (Cl = 2.0 m)

SPEERS

Consulting Ltd.

* The Upper Duvernay (“Duvernay B Organic Rich Shale #1”) represents the LA — Rea __RZ Rz___R21 R2OWS__
146 1 1 A
primary geologic target to date, with all horizontal wellbores targeting this e S EEEEET S BT TN R %
. . / o JONE
defined interval T38l// =uEEEw O s A S
5 ol I 1 i ;/ 6 / 11 i 1 =
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RESERVOIR ATTRIBUTES: SPEERS

Core Availability & Special Testing Consulting Ltd
. . . . R27 R26 R25 R24 R23 R22 R21 R20W4
e Duvernay core analysis can be segregated into two major categories: r T T T e T T T
historic (routine analysis) & modern (special analysis) Jj Wels - Az Wels Oct 2015 (FastArea) (V] [EEEREERS SIS SR 1 E
Wells - HZ - Confidential v /' .
18 Wells - HZ - No Direcﬁona_l Survey v ¥ \ |
» Special core analysis collected and analyzed included any information :z::::”wzgzzﬁ‘;‘;:z:‘“' = : : ~.

. . o e . . . 2 ) 36 3 % 36
relating to porosity/permeability, pyrolysis, mineralogy, gas/oil Wl wels - Duvernay Cores (Fitered) 7 oBBLL/ rd /,/ / W
composition, etc T37 [l Wels - Special Core Avaiiable v ¢ l/ y // P)a (\ ( : \ " [

’ . . / / \\ [ ‘
i |6 1]e 1l 1ye) ]/ 1 Leg™ NN N 116 \
. .. . ] ; { 3 , 3vs e |%5a\\\, 31 3
e Data most be collected in a digital format which can be integrated into - ' A N B
. . T36 W = il Y736
multiple independent software systems T - A
L1 — /
[ A 4 s |/ 7 h § 1
. 31 ‘1 361/ /1/ 36 f’({ﬁ; 31:;1/ j =30 - ~\ 316 /{ 361
Vintage ZONE LENGTH (m) TESTING/ANALYSIS \(i=snys ARt \ \
00/08-22-030-25W4/0 | OId Silt/ORS #1 15.2 none T35 - g A e N HE AN T35
05 - - 1 R V] / A \ -_'\ \ 5 ¢
00/13-05-030-26W4/0 | Old Lwr Leduc 7.0 routine 1 DI A N Vi e e :
00/09-09-031-23W4/0 | Old ORS #3 1.5 none SN ] TN WEd SE A _5 A e i
N { 3 & N\ \ Al {
00/08-29-031-23W4/0 | New | ORS#1-Lwr Leduc 57.3 Full Pics, Special Analysis T34 ‘“\ L \ K \\ﬁ\ ‘\ \ ) R | D3
' v L
02/10-18-031-25W4/0 | New Ireton - Carb #2 54.0 Routine %xm\§\§x ‘ / ™ 9 \ B ,
\ ]
00/08-35-031-25W4/0 | Old | Ireton-Carb#3 | 171.4 Routine : — : =
00/04-36-031-25W4/0 Oold Carb #1 -Carb #2 18.3 Routine, Special Analysis o L A / -
00/10-34-032-21W4/0 Old Ireton - Cooking 308.0 none | - \ o ,
02/06-06-032-24W4/0 Old Carb #1 -Carb #2 18.0 none ;: 3‘6; A ‘ *2;\\ ;
00/14-11-032-24W4/0 old Carb #1 -Carb #3 24.0 Special Core “ ‘ ' /'//;s G5 o
7 — .\\
00/06-30-033-21W4/0 | oOld Lwr Leduc 24.0 none T2 p Vs I\ a2
02/01-14-033-23W4/0 | New Silt - Lwr Led 72.0 Special Core T ;;’ A N _ ~
00/07-07-034-20W4/0 | Old Carb #1 9.1 Special Core 3.1 A \*\!\ AN i
00/04-29-034-20W4/0 Old Lwr Leduc 9.0 none T31[ (] \ \\ T31
00/01-11-034-21W4/0 Old Lwr Leduc 9.0 none 1 8 2 },0 :
00/12-06-035-20W4/0 | Old | ORS/UprLed ??? 8.0 none § & 3 2 N T PR N
02/15-08-035-23W4/0 | Old Cook 10.0 none T30l \\i;.\:i\ = J/,) A | i
00/13-14-035-25W4/0 Oold Ireton-Cook 100.0 none NN ] jj;/
00/16-29-032-24W4/0 | New 7?77? 53.0 Special Core — e i B
02/14-19-033-24W4/0 New SlIt/Ca rb #3 44.0 Special (NO Data Yet) R27 R26 R24 R23 R21 R20W4

Data as of Aug 2018
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RESERVOIR ATTRIBUTES:

Total Organic Carbon (TOC%) - 00/08-29-031-23W4/0

* TOC analysis on the 100/08-29-031-23W4/0 confirms original
stratigraphy and nomenclature based on organic vs. inorganic
rich intervals which are clearly identifiable on geophysical logs
(e.g. high-gamma, density porosity & resistivity = high TOC)

Smp Density
y{o]\']3 FORMATION # Samples
(#/m)
B | U-DUVB(ORS#1) |3.25(0.30| 9.95 14 0.53
C |U-DUV C(IShale#1)| 0.67 | 0.34 | 0.91 10 0.67
D U-DUV D (Carb #1) | 0.56 | 0.24 | 1.08 20 0.60
E U-DUVE(ORS#2) | 2.46| 0.89 | 4.65 5 0.60
F U-DUV F (Carb #2) | 0.84| 0.38 | 1.65 19 0.57
G U-DUV G (ORS#3) | 6.86 | 2.12 | 12.85 5 0.62
H U-DUV H (Carb #3) | 1.87 | 0.25| 8.98 23 0.78
Huxley Duvernay TOC (100/08-29-031-23W4/0)
I 4 / -
/! 27
/ 4/ //
/ y /,/
, ./ / [ ] ):‘//
./. ( II ° 4, 4
vy ¥4 %7 ———
; v /} * 1-U-DUV B (ORS #1)
’ “ P ./:/. BeleiLTmn_cM_ean:sQ 1
2LE S S e |
;’ 7 z"" PEIrA ik |
% / s | R B beamroaarn.1 |
)7 A [-oumocnn
r e V4 l EE@:E:I:ESSJS?BSDSMQ —
// P | ®4-U-DUV E (ORS #2) |
o/// ‘/ Bele!t_Trun_cMi_aan:Sﬁ
71177 D e oy |
“ A L ot
/ h{/ / Gl Moden=05,_
0.10 1.00 10.00
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ESERVOIR ATTRIBUTES:

As Received Gas Content - 00/08-29-031-23W4/0

* Twenty canister core data points were analyzed throughout the

As Received Gas Content (scf/ton)
[ = ] P w w I
(%] = (%3] = (%] (=] (%3] =

=]

entire Duvernay formation....as expected, the stratigraphic
intervals with the highest TOC displayed the overall highest as
received gas content

ZONE FORMATION i Max #Samples Smp Density (#/m)

B U-Duv B (ORS #1) 24.9 15.9 29.7 3 0.41
C U-DUVC (I Shale #1)| 12.9 11.5 14.3 2 0.30
D U-DUVD (Carb #1) 15.5 13.1 17.4 4 0.34
E U-DUV E (ORS #2) 31.7 31.7 31.7 1 0.33
F U-DUVF (Carb #2) 22.2 19.9 24.6 4 0.36
G U-DUV G (ORS #3) 36.3 36.3 36.3 1 0.33
H U-DUV H (Carb #3) 24.2 15.4 34.5 5 0.54
Huxley Duvernay TOC vs. GC - 100/08-29-031-23W4/0
Q
O
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o © o)
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08 o 9
o Qo
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RESERVOIR ATTRIBUTES:

Mineralogy (XRD Analysis) - 00/08-29-031-23W4/0

e XRD analysis across the three main stratigraphic intervals defined
as the DUV B (Organic Rich Shale #1), DUC C (Low Res Shale #1)
and the DUV D (Carbonate #1) plotted on a ternary diagram
further confirms contrasting mineralogic composition

* In addition, quartz within the system
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RESERVOIR ATTRIBUTES: SPEER.@
Huxley Duvernay vs. Other Shale Plays Consulting Ltd.

Huxley Duvernay [Organic Rich Shale #1)
Carbonate

Silica

Shale Proportion in class (%) Calcile + Dolomile
Formation Clay Siica Carbona ‘A
Eagle Ford L. 189 205 60.
Eagle Ford U. 79 212 70.
Niobrara Chalk 7.5 5 87.
Barnett 296 53 7.
Bakken Silt 10 20 7
Bakken Sh 312 438 2 ,,...4,,“.. )
Fayetteville 30 40 Baklgn Silt ™}
Haynesville 33.7 35 31. { | Wiobrara My Silica
Pearsall 153 318 52. | MEagfe Ford Lower
Three Forks 310 280 41. \ v\
Sanish 1o 710 I8. A/ s
Woodford 80 700 22, Mulistone 1 TV maristone
Marcellus 500 300 20. el Forks @l
Pronghorn 520 370 . \
Niobrara Marl 130 220 65. :

5
)
Haynesville | W Fayetteville

\
\ \

\ \ BEakken Shale Woodford
\
\\!arcellus. 2 s -
Argillaceous mudstone \Barnett B siliceous S!anlsh Sand
(traditional shale) \ mudstone
\
Pron\;homa'nle \'\

\\ “

\ A\

g b \ "
(:'ay ! oS of 07 o8 X o4 i | ) 2 9 mam‘ Fe'dspa




RESERVOIR ATTRIBUTES: SPEERS
Unconfined Porosity & Permeability Consulting Ltd.

Unconfined Porosit

A\V/- Avg A\V/- N De
U OR ATIC H Sample
B U-DUVB(ORS#1) | 3.9 | 1.5 5.8 11 1.49 o
2170 2170 2170 2170
C [U-DUVC(IShale#1l)| 3.2 | 2.2 5.2 8 1.19 '
D U-DUV D (Carb#1) | 2.5 | 1.2 3.8 16 1.34
E | U-DUVE(ORS#2) [ 35| 1.5 | 50 4 1.33 - e j-, oo - o
F U-DUV F (Carb#2) | 3.6 | 1.5 7.9 15 1.38 ,:f-’ ,{;‘
G U-DUVG (ORS#3) | 7.4 | 49 | 10.8 4 1.29 4 0 = | |
H U-DUVH(Carb#3) | 3.0 | 1.1 7.4 18 1.00 2190 2190 2100 2100 % 2190 g°
Unconfined K-Max ° ° i Bl
Avo Avo Avo N De ® 9 ... ]
0 ORMATIO - y > #Sample S EEEEEEEE &
i [ ]
> > > 2200 §/ 2200 2200 2200 2200 '.. -
B U-DUV B (ORS #1) 27 3 97 11 1.49 = Lﬂg ° o
C |u-DUvVC(IShale#1)| 55 | 26 | 108 8 1.19 g “3? a L
[ ]
D U-DUV D (Carb #1) 30 7 85 16 1.34 210 210 2210 5 210 —%' 2210 ... ®
E U-DUV E (ORS #2) 16 11 17 4 1.33 ;- S ) : o | I®
F | UDUVF(Carb#2) | 35 | 3 | 172 15 1.38 < s ¥/ .]' 4
T~ L]
G | U-DUVG(ORS#3) | 73 | 49 | 104 4 1.29 2220 220 2220 e .—.! 2220 P .
CJ [/
H U-DUV H (Carb #3) 23 1 114 18 1.00 < /! ° ! e o
h [ ]
ini -29-31- - L] ’ L]
Antelope Twining 8-29-31-23W4 30 930 930 = 930 2230 % prs
* Pulse Decay Permeability .5 >»
L -
Helium | Effective d ‘ o ® hd
Sa mple| L - . b
Sample Deoth Confining| Gas |Confining Remarks Remarks oY g e®
ID (:‘) Pressure | Pressure| Pressure | Permeability (before pdp process) (after pdp process) 2240 2240 240 - == 2240 ° [ ] 5240 e * ]
(MPa) | (MPa) (MPa) (md) S @ ‘
20.70 6.61 14.08 4.68E-01 dark grey, carbonate rich closed fracture w»® °® s
31.06 6.67 24.39 2 09E-01 shale, 1 closed fracture unchanged, 1new
PDP1 | 2191.44 parallel to plug axis, shell fracture o em;d arallel é:
4244 5.69 35.75 8.29€-02 fragments oriented parallel to tcl: cIode fracfure 2250 2250 2250 2250 2250
55.53 6.99 48.54 3.29E-02 fracture
20.70 6.81 13.89 1.51E-03
3151 7.10 24.41 4.56E-04 dark grey, carbonate rich
PDP2 | 2192.30 shale, 5 closed fractures no change after test
41.80 7.06 34.74 1.13E-04 parallel to plug axis 2260 2260 2260 2260 2260
54.39 7.07 47.32 2.94E-05
21.02 7.15 13.88 5.96E-05
31.06 711 23.95 2 28E-05 dark grey, argillaceous shale, 1| glued fracture remained
PDP3 |2231.12 - . - - open fracture, parallel to plug | closed, no change after
4187 712 34.76 7.39E-06 axis, glued before test test 2270 2270 2270 2270 2270
56.18 712 49.06 3.28E-06 0 50 100 15C 0.45 0.30 0.15 0.00 -0. 1 10 100 1000 0 5 1( 1 10 100 1000
p—— _— e e ed fractores rematned GR (°Api) NPHI & DPHI (Fraction) ILD (Ohm/m) Unconfined Porosity (%) Unconfined K-Max (nD)
30.9 710 3.86 3.71E-04 black shale, 2 open -fractures, closed, new small
PDP4 | 2233.44 parallel to plug axis, glued fracture parallel to alued
40.98 7.12 33.86 4.80E-05 before test u fp glu
55.65 | 7.19 | 48.45 1.15E-06 ractures




RESERVOIR ATTRIBUTES: CPEERS
Confined Permeability - 00/08-29-031-23W4/0 Consulting Ltd.

Permeability (md)

2170 2170 v 2170
1.0E-06 1.0E-05 1.0e-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 i
1
2185 .
:
N
2180 2180 H——- :’- - 2180 | —
2150
[ | ® | X i ==
a - X
2190 2190 2190 -+
2195 — ‘
Antelope Twining 8-29-31-23W4
Pulse Decay Permeability P ===
Sam Ie| Helium | Effective 2200 |- { 2200 2200
2200 -—|Sample De Izh Confining| Gas [Confining Remarks Remarks ’;
ID (;) Pressure |Pressure| Pressure | Permeability (before pdp process) (after pdp process)
(MPa) (MPa) (MPa) (md)
20.70 6.61 14.08 4.68E-01 dark grey, carbonate rich closed fracture
2205 - 3106 | 667 | 2439 | 20901 shale, 1closed fracture unchanged, 1 new 2210 | 2210 2210
PDP1 | 2191.44 parallel to plug axis, shell fracture opened parallel
4244 669 B75 8 22 fragments oriented parallel to tod pdf cf — =
55.53 699 | 4854 3.29E-02 fracture 0 closed racture —
=
20.70 6.81 13.89 1.51E-03
2210 +— 31.51 7.10 24.41 4,56E-04 dark grey, carbonate rich 2220 2220 b+ -
— PDP2 |2192.30 shale, 5 closed fractures no change after test {:—""
-E- 41.80 7.06 34.74 113604 parallel to plug axis ;
-_E 54.39 7.07 47.32 2.94E-05
E 21.02 7.15 13.88 5.96E-05 ‘/
a dark grey, argillaceous shale, 1| glued fracture remained e
— 31.06 7.11 23.95 2.28E-05 T CTTm
2215 PDP3 |2231.12 open fracture, parallel to plug | closed, no change after 2230 2230
41.87 712 34.76 7.39E-06 axis, glued before test test ==
56.18 7.12 49.06 3.28E-06 | | I | I
20.55 713 13.42 1.15€-03 glued fractures remained e e ettt e e
2220 — 30.96 710 23.86 3.71E.04 black shale, 2 open fractures, closed. new small e e B sacas
PDP4 |2233.44 parallel to plug axis, glued ’ 2240 |- B E B B 2240 2240 |+
40.98 7.12 33.86 4.80E-05 before test fracture parallel to glued
5565 | 719 | 4845 | 115606 fractures N F =
2225 E='I [ [ | é--..
2250 J} ettt | 2250 2250
2230
u * X ) 2260 = —— 2260 B+ = = 2260 1 H T
| & e X ECP=13.79 MPa
2235 $ECP=2413 MPa |1
WECP =34.47 MPa 2770 2270 2270
AECP =48.26 MPa 0 50 100 15C 0.45 030 015 000 -0 1 10 100 1000
2740 T GR (°Api) NPHI & DPHI [Fraction) ILD (Ohm/m)




RESERVOIR ATTRIBUTES: SPEER.@
Confined Permeability - 00/08-29-031-23W4/0 Consulting Ltd.

Permeability Under Applied Stress
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WELLBORE SUMMARY — ARTIS EXPLORATION:

100/01-11-034-24W4/0 (15" Horizontal)

SPEERS

Consulting Ltd.

600
1,000
600 UWI: 100/01-11-034-24W4/0
1,000 500 166 24 Start Date: 11/12/2014
500 0 End Date: 11/22/2014
- 102 T 400 Completion Duration: 10
2 00 2
g 400 ! & S Top Depth: 2,305
£ =
= = © 300 10 End Depth: 3,715
g 300 o I COMPLETION METHOD: Per Stage
g 3 200 Type: PLUG & PERF
g 20 1 Stimulated Length (m): 1,410
X EUR (MBbls) .
1 — 100 o becine (18 Avg Frac Spacing (m): 101
umulative M Ex in:
1o Production - Hyz Dicclinee 2p) # Sta ges: 14
(Mimperial) 0 Total Perf Cluster Count: 48 3
0 .
25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 e c:;ilativzmo" (MZ;EIS) O s 3003 B0 3 A QUANTITIES: Per Stage
Cumulative Production (Mimperial) Proppant Pumped (t): 1,448 103
— Oil Production Gas Production ~ —— H20 Production e Exp Decline Forecast  ====- Hyp Decline Forecast Proppa nt Pl a Ced (t) 1[448 103
Fluid (m3): 11,031 788
T YT TTErTT ey * ios 1t asazewal Water (m3): 15,383 Uk
: Acid (m3): 225 16
N2 (scf): 0
2170 2 2170 2145 |———— 2145 CO02 (SCf): 0
it Proppant Load (t/m): 1.03 0
i s B Proppant Load (Ibs/ft): 690
2180 2180 - 2155 F—g 2155 U-DUV B (RS #1).
I / COMPARITIVE ANALYSIS 100/01-11-034-24W4/0 Max
I § Stim. Length (m) 1,410 2,233
' < = Avg Frac Spacing (m) 101 49
2200 S8 2200 2200 275 _ans # Sta ges 14 45
E
E Prop. Load (lbs/ft) 690 1,550
2210 2210 2210 E 2185 ;':‘ 2185 250
2220 Cremee—. u 220 2195 £ 2195 200
2230 g/— EERRRiA] 2230 2230 : 2205 2205 o o o o o o 150
2 E e ° o
2240 2240 2240 215 215 100
7 S . : i
2250 2250 2250 ==z 2225
i z 22 N N i . 'y A i A A A i3 0
-3 =
2260 2260 ﬁ 2260 2235 235 -] o .
o 50 100  15¢ 045 030 015 000 -0 1 0 100 1000 0 0 100 150 21 2200 2300 2400 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700
GR (°Api) NPHI & DPHI (Fraction) ILD (Ohm/m) GR (°Api) Measured Depth-MD (m)
e 15t Huxley Duvernay Hz
. TO e RO Of H It 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700

Measured Depth-MD (m)




WELLBORE SUMMARY — ARTIS EXPLORATION:

102/14-06-032-24W4/0 (4™ Horizontal)

SPEERS

Consulting Ltd.

600
- uwWI: 102/14-06-032-24W4/0
600 525 206 Start Date: 12/16/2016
1,000 500 End Date: 12/31/2016
300 100 Completion Duration: 15
= i g a0 Top Depth: 2,475
= 100 2
g 400 2 End Depth: 4,488
£ =
= © 300 10 COMPLETION METHOD: Per Stage
-1 >
g 500 o i Type: PLUG & PERF
% % 200 Stimulated Length (m): 2,013
S © .
g 20 1 Avg Frac Spacing (m): 49
[ bl
1 100 FUR(MBBE) # Stages: 41
100 Cumulative ® Exp Decline (1P) Total Perf Cluster Count: 112 3
. N M Hyp Decline (2P,
(Mimperial) . vpDecline@P) . QUANTITIES: Per Stage
0 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 Proppant Pumped (t): 4,651 113
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 Cumulative Oil (MBbls) P Pl d 4 645 113
umulative Oi .
Cumulative Production (Mimperial) roppant Place (t) 7
— Oil Production Gas Production ~ —— H20 Production e Exp Decline Forecast = ====- Hyp Decline Forecast Fluid (m3) 411717 11017
VERTICAL OPEN-HOLE REFERENCE LOG HORIZONTAL BUILD SECTION HORIZOZNTAL LATERAL SECTION Water (m3 ): 875 21
102/06-06-032-24W4/0 102/14-06-032-24W4/0 102/14-06-032-24W4/0 Acid (m3) 590 14
2240 2240 2240 } 2240 240 N2 (SCf)‘ 0
£ 02 (scf): 0
=
250 250 250 0 250 Proppant Load (t/m): 231 0
: Proppant Load (lbs/ft): 1,550
2260 2 260 2260 { 2260 2260
il L s - — COMPARITIVE ANALYSIS 102/14-06-032-24W4/0  Max
. = . B o . 8 — Stim. Length (m) 2,013 2,233
Avg Frac Spacing (m) 49 49
= # Stages 41 45
2280 e e 2280 2280 2280 = 2280
= E a—— Prop. Load (Ibs/ft) 1,550 1,550
S. U-DUV D (Carb #1)
2% =2 2% 2% : 2% ;%2290 250
T TP REERi BRI §
- H
. £ PEEEEEEE] § 2300 B 2300 E o
= [T C
4 I |
2310 2310 \”é’ 2310 = 2310 2310 50
<“‘. B 9 0 0 0 0 0 0/0 0 0 9 06 06 0 9 0 O - 9 0 0 0 0 0 0 0 0 90 9 9 O
2320 2320 \ 2320 2320 2320 o 0o 0 o 100
1 °
- Q
i °
A A
2330 2530 230 H 2330 2330 A a4 a4 2 A A A A A A A A A A A A 4 A A A A A A A A A A A A A A AA A N A - ) 50
{ = =]
{ <
2340 2340 : 2340 240 2340 ’
o 50 w0 150 045 030 015 0.00 -0] 0 100 1000 0 0 00 150 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700
GR (°Api) NPHI & DPHI (Fraction) ILD (Ohm/m) GR (°Api) Measured Depth-MD (m)
IMPORTANT NOTE(S £ H |
° z
( ) . £ ) l
. . . g
* Highest Intensity Frac Spacing &
p ro p p a n t I O a d 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700

Measured Depth-MD (m)




WELLBORE SUMMARY — ARTIS EXPLORATION:

103/02-29-031-24W4/0 (

5th Horizontal)

SPEERS

Consulting Ltd.

600 UWI: 103/02-29-031-24W4/0
oo 1,000 — Start Date: 4/5/2017
o0 End Date: 4/18/2017
) 500
. Completion Duration: 13
_ 100 Top Depth: 2,478
= 112 T 400
2 100 z End Depth: 4,711
: = COMPLETION METHOD: Per Stage
2 2™ 0 Type: PLUG & PERF
= 10 z Stimulated Length (m): 2,233
2 sy
E o g 20 Avg Frac Spacing (m): 50
1
£ EUR (MBbE) # Stages: 45
1
. Cumulative 100 1 Exp Decline (1P) Total Perf Cluster Count: 123 3
Production . .
(Mimperial) H Hyp Decline (2P) | QUANTITIES: Per Sta ge
0 Proppant Pumped (t): 4,955 110
0 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 Cumulative Oil (MBbis) Proppant Placed (t): 4,955 110
Cumulative Production (Mimperial) F|Uid (m3) 38,892 864
. ’
—— Oil Production Gas Production ~ —— H20 Production = Exp Decline Forecast ~ ====- Hyp Decline Forecast Water (m3): 0
VERTICAL OPEN-HOLE REFERENCE LOG HORIZONTAL BUILD SECTION HORIZOZNTAL LATERAL SECTION Acid (m3): 574 13
102/06-06-032-24W4/0 103/02-29-031-24W4/0 103/02-29-031-24W4/0 N2 (scf): 0
2240 2240 2240 2245 . 245 sch):
CO2 (scf): 0
Proppant Load (t/m): 2.22 0
e e e { o e Proppant Load (Ibs/ft): 1,491
2
260 = 260 2260 [t 2265 265 COMPARITIVE ANALYSIS 103/02-29-031-24W4/0 Max
U-DUV A (silt)
— = — Stim. Length (m) 2,233 2,233
270 = 2270 2270 B 2275 275 upuvetnsn) AVg Fra c Spa Ci ng (m) 50 49
# Stages 45 45
Prop. Load (Ibs/ft) 1,491 1,550
2280 2280 2280 2285 _ 285 VDUV C(rshate #1) 00
£
¢ s
229 <= 229 229 : 2295 % 2295 250
2300 ES=EEE=2 2300 2300 i 2305 £ 2305 200
i
2310 210 210 = 315 2315 150
9 0 9 0 0 90 00 9 ¢ 0 0 0 0 90 6 O O 9 0 o 9 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
2320 2320 2320 2325 2325 100
i ° °
830 g 2330 2330 o 235 235 A A A A A A Aa A A A 4 4 4 A 4 A A A A A A, A A : A Al a AlA A A AA ,lp Ala A s Alada 50
= o
g | ;
2340 2340 240 —~ 2385 b
0 50 100 1sc 045 030 015 000 -0 1 10 100 1000 0 S0 100 150 23452100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4300 5000 5100 5200 5300 5400 5500 5600 5700n
GR (°Api) NPHI & DPHI (Fraction) ILD (Ohm/m) GR(*Api) Measured Depth-MD (m)
IMPORTANT NOTE(S): H
° <
e Update frac data with true
p ro p p a n t p u m p e d p e r Sta ge 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600

Measured Depth-MD (m)




WELLBORE SUMMARY — ARTIS EXPLORATION: SPEER.%
104/16-25-031-25W4/0 (16" Horizontal) Consulting Ltd.

DUV B — ORS#1

\ P 100/13-30-031-24W4/0
DUV D - CARB #1 W D

\ 5 103/16-25-031-25W4/0

104/16-25-031-25W4/0
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STIMULATION EVOLUTION:
General Design Attributes

SPEERS

Consulting Ltd.

. Avg Frac Total Total Proppant IPPeak
Casing Length : _ ,
Operator Spacing #Stages Proppant  Fluid Load Oil
Type (m) (m) (t) (m3)  (bs/ft) (Bbls/d)

1 100/01-11-034-24W4/0| Artis CASED 1410 101 14 1448 11031 690 258
2 100/05-18-034-24W4/0| Artis |LINER-UNCEM| 1941 49 40 2775 33173 961 81
3 100/08-20-033-24W4/0| Artis |LINER-UNCEM| 1855 50 37 3573 25771 1294 174
4 102/14-06-032-24W4/0| Artis CASED 2013 49 41 4645 41717 1550 559
5 103/02-29-031-24W4/0| Artis CASED 2233 50 45 4840 38704 1456 519
6 100/15-10-035-24W4/2 Artis CASED 1970 49 40 4481 33347 1529 138
7 100/13-11-031-25W4/0| Artis CASED 2139 51 42 4353 35842 1368 505
8 102/01-22-035-24W4/0 Rife LINER-UNCEM| 1339 33 40 2333 21468 1171 143
9 100/12-21-032-24W4/2 Artis CASED 1958 49 40 4608 32110 1581 181
10 |100/09-05-033-24W4/0| Artis CASED 2052 51 40 4448 30689 1457 153
11 |100/03-30-031-25W4/0| Artis CASED 2154 51 42 4207 40969 1312 432
12 |100/02-26-034-24W4/0| Artis CASED 2559 69 37 4434 1146 1164 384
13 |102/10-31-033-24W4/2 Artis CASED 2560 64 40 4923 40632 1292 95
14 |100/15-14-035-23W4/2 Artis CASED 2942 89 33 4015 58646 917 134
15 |100/04-15-031-24W4/0| Artis CASED 2654 53 50 5457 46118 1382 399
16 |100/14-32-033-23W4/2 CPG CASED 2732 64 43 4908 428 1207 125
17 |102/14-11-034-23W4/0 CPG CASED 2733 64 43 5025 1236 113
18 |100/13-34-033-24W4/0| InPlay CASED 1325 49 27 3828 21557 1941 112
19 |100/10-09-031-24W4/0| Artis CASED 2103 53 40 4492 37311 1436 276
20 |100/01-24-032-24W4/0 Rife LINER-UNCEM| 1453 30 48 2181 29817 1009 150
21 |103/16-25-031-25W4/0| Artis CASED 2387 54 44 4635 1305 462
22 | 104/16-25-031-25W4/0| Artis CASED 2220 54 41 4569 1383 427
23 1100/14-33-032-22W4/0| Outlier CASED 1614 28 57 1656 18570 690 21




STIMULATION EVOLUTION: SPEERS
General Design Attributes Consulting Ltd.

* As with the majority of resource plays completion and stimulation design Leteral Lonsth ve. Production
continue to evolve throughout time, which is no different that that being 2000 600
observed across the Duvernay East Shale Basin at Huxley 2800 . 540

480

2400

=Y

20

e Completion and stimulation design for all wells with information available .

2600 . .
were plotted based on completion data and coded based on operator . o
1800
* Key variables relating to lateral length, proppant load and average frac 1600 | I | I ‘ I | ‘ ‘ 80
spacing currently do not exhibit any correlation with production as defined 20
by IP Peak Oil (e.g. linear flow conditions). o )
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PRODUCTION GROWTH: SPEERS
Huxley Sub-Basin Summary Consulting Ltd.

Huxley Duvernay Production Growth

e Duvernay production growth has continued to climb since the first well (e.g.
100/01-11-034-24W4/0) came online back in April 2015

7000 70

60

* Production across the play reached its peak to date in December 2018, with
40 producing wellbores cumulatively producing 6,676 Boe/d comprised of
5,964 Bbls/d of oil and 712 Boe/d (4,277 Mcf/d) of associated solution gas

w
5]
(=]

50

=
3
o
o+
(=]

Well Count

w
5]
(=]

Cal-Dly-Avg Rate {Boe/d)
<]

* An additional 10 wellbores have been placed on production since the start of
2019 and are currently in their cleanup phases and as such, a further increase
in cumulative play production should be expected in Q2/Q3 2019 1000

2000 20

10

* Production growth across the play has been accomplished essentially from
one operator, Artis Exploration to date, with other minor operators ¥
maintaining minimal production

== Cal Dly Avg Oil (Bbls/d) EE Cal Dly Avg Gas (Boe/d) e \Nell Count

* Individual wellbore performances continues to be relatively inconsistent
within the current 50 well sample set partially due to continued evolution of
stimulation design

Huxley Duvernay Production Profile

180000

160000

* The best performing wellbore to date, the 100/02-26-034-24W4/0, has 10000
cumulatively produced 142,584 Bbls of oil within the first 17 months of
production life and continues to produce at high volume in excess of 163

Bbls/d

—
[
o
8
o

100000

80000

Cumulative Oil (Bbls)

60000

40000

20000

0 3 6 9 12 15 18 21 24 27 30 33 36
Time (Months)

Data Current up to and including May 2019 Production

40



PRODUCTION ANALYSIS: SPEERS
IP Methodology & Analysis Consulting Ltd.

* Aswith many unconventional play types, dEﬁning IP for Huxley Sub-Basin Raw Production Profile Unfiltered)
productivity analysis can be somewhat difficult due to multiple c0o
factors -
500

* Review of all Duvernay Hz’s raw production profile illustrates a
somewhat long production startup phase (3 to 8 months)

450

T 400

followed by a more typical decline profile there after E 350 A

* |In order to complete meaningful statistical analysis, a strict 2 . \
.. . . 2. 250 .' 1

means of defining IP was implemented in order to capture true 5 ‘ A

IP Peak production S \
e |P Peak production is defined as the highest overall observed

production value, regardless of the month that it occurs in, R O

followed by at least two subsequent months of legitimate

. . 15 18 21 24 27 30 33 36 39 42
production decline Time (Months)
MONTH 100/01-11-034-24W4/0 100/01-24-032-24W4/0 100/01-34-031-25W4/0 100/02-26-034-24W4/0 100/03-30-031-25W4/0 100/04-15-031-24W4/0 100/05-18-034-24W4/0 100/08-20-033-24W4/0 100/09-05-033-24W4/0
0 115 43 2 57 110 103 56 37 0
1 192 47 53 65 268 23 53 58 16
2 63 25 182 0 126 81 67 65
3 0 382 0 153 73 45 29
4 123 371 432 66 59 0 116
5 85 264 227 234 49 3 153
6 204 343 364 42 0 96
7 258 338 210 41 0 78
8 163 384 209 39 0 61
9 162 103 40 0 65
10 139 39 0 54
11 125 29 0
12 114 29 174
13 105 28 64
14 96 26 41
15 91 24 33

Data Current up to and including May 2019 Production




DUVERNAY HZ PRODUCTION PERFORMANCE:

Cumulative Probability - IP Peak Oil (Bbls/d)

Cumulative Probability (%)
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y=-0.0018x+0.933
R*=0.9528

200 300 400 500
IP Peak Oil (Bbls/d)

600

SPEERS

Consulting Ltd.

i Jp‘i 31

R20W4

""" (116

18

T37

L1 \T36

T35

31

T34

T33

T2

T31

36431

R21

T30

R20W4

Data Current up to and including Aug 2018 Production




PRODUCTION ANALYSIS:
EUR Methodology & Analysis

* As a result of the East Duvernay Play being early on in the production
phase (Huxley Sub-Basin, has only 4 wellbores with 12 months or
more of valid production) integration of analogous offset data (e.g.
Morningside Sub-Basin) was required in order to effectively decline

each wellbore in order to derive an overall EUR estimate

* Wellbores with longest overall production life (100/01-11-034-
24W4/0) were initially declined from peak observed production, in
order to derived the variables for the first segment of the curve

* Segment 2 of the curve was subdivided into pessimistic case (1P) and

optimistic case (2P)

e 1P Curve —implemented a straight 15% annual exponential
decline starting at month 24 to an abandonment rate of 7 Bbls/d

e 2P Curve —implemented a hyperbolic decline with a b factor of
0.5, starting at month 24 to abandonment rate of 7 Bbls/d

e Decline attributes including EUR & Reserve life were captured for
mapping purposes in addition to the decline curve for future type

curve creation and production growth estimates

NOTE: the purpose of this exercise is not to determine the exact
expected EUR to three decimal places, but rather view each well in
relatively the same way in order to accurately map, and compare

production results relative to reservoir/wellbore attributes

SPEERS

Consulting Ltd.

Cal-Dly-Avg Rate {Imperial) & Time (Hr)

Production Rate (Imperial)
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[ >
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- Cum H20 (MBbis)

15 18 21 24 27 30 33 36

Time (Months)

39 42 45 48 51

Cal-Dly Oil (Bbls/d) Cal-Dly Gas (Mcf/d) Cal-Dly H20 (Bbls/d)
Prod Hours (hr) ~ ===---- Cum Oil (MBbls) ~ ====--- Cum Gas (MMcf)

WCT (%)

GOR (scf/bbl)

10
54 57 60

Cumulative (Mimperial) & WCT (%) & GOR (scf/bbl)

1,000

100

10

102
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100 125 150 175 200 225 250 275 300 325 350 375
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400

Data Current up to and including May 2019 Production




EUR FORECASTING:

Decline Analysis Example (100/01-11-034-24\W4/0)

Cal-Dly-Avg Rate (Imperial) & Time (Hr)

Production Rate (Imperial)

1,000

100
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1

Time (Months)

Cal-Dly Oil (Bbls/d) Cal-Dly Gas (Mcf/d) Cal-Dly H20 (Bbls/d)
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SPEERS

Consulting Ltd.
i
(o)
o
o
S © o
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o 0] -——
o [e]
12 24 36 48 60
Time (Months)
O Raw Oil Rate (Bbls/d) e Exp Decline Forecast = e = Hyp Decline Forecast

1,000
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100
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1
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DUVERNAY HZ PRODUCTION PERFORMANCE: SPEERS

Cumulative Probability — Forecasted EUR (1P Decline) Consulting Ltd
Cumulative Qil (MBbls)
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Data Current up to and including May 2019 Production




DUVERNAY HZ PRODUCTION PERFORMANCE: SPEER@
IP Peak vs. Time & IP Peak vs. EUR (1P) Consulting Ltd

Huxley Duvernay IP Peak Qil vs. Time

IP Peak Oil vs. EUR
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DUVERNAY HZ PRODUCTION FORECASTING: SPEERS
Type Curve Generation Consulting Ltd.

Huxley Duvernay Horizontal Type Curves (Unfiltered)

* Raw type curves (e.g. includes all wells) were generated through the
process of normalizing production back to peak observed production
rate, before declining subsequent production months
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* All production declines were populated on a Cal-Dly-Avg Oil (Bbl/d) vs.
Time (Months) group production plot before generating P10, P50, and
P90 statistical type curves across the entire same set for the first 36
months (3 years) of production life yielding the following:

300

Declined - Cal-Dly Avg Oil [Bbls/d)

P50 P90 Ratio (P10/P90) \
IP Peak (Bbls/d) 503 3.99 1

1 Year Cum (Bbls) 83860 | 45592 | 20642 4.06 50
Rate @ Yr 3 (Bbls/d) 81 41 18 4.50 0

3 Year Cum (Bbls) 158942 | 84991 | 37711 4.21 ’ ’ ’ ’ S

Time (Months)

Huxley Duvernay Horizontal Type Curves (Unfiltered)

Huxley Duvernay Horizontal Type Curve (Unfiltered)
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CORPORATE FINIANCING: SPEERS
Artis Exploration & Vesta Energy Consulting Ltd,

Eﬂ-LE.Ed Awnr A m o m Riverstone Holdings and JOG Capital Lead C$305 Million Financing Round for Vesta Energy

CALGARY, Alberta and NEW YORK, May 17, 2017 /{CNW/ — Vesta Energy Corp. ("Vesta" or the
-.l'._. _j_. ‘h "Company") today announced it has entered into definitive agreements with respect to a C$295
million equity financing round (the "Transaction") priced at C$4.50/share, co-led by energy private equity
I firms Riverstone Holdings LLC ("Riverstone”) and JOG Capital ("JOG"). Other investors in the round
'i include certain funds managed by JOG and the Vesta management team. In conjunction with the

investments by Riverstone and JOG, Vesta has announced a private placement offering of up to C$10

ARTIS EXPLORATION  ARTIS EIFLHH#TMH lonto i shashor 5 0

T
LTE
Headquartered in Calgary, Alberta, Vesta is a privately held exploration and production ("E&P") company

m fh a 5' fﬂﬂ m I.” I O led by Founder and CEO Curtis Cook focused on the development of light oil properties in the shallow
¥ -

Joffre Duvernay Shale oil play. Mr. Cook is joined on the management team by Paul Smith (CFO), Grant

g-rﬂ m" m"f t_.r Rabe (CO0Q), Jenny Ngo (CAO) and Dermot O'Connor (VP Exploration). Vesta's management team

'nmmﬂt ﬂt brings strong industry experience from companies such as EQOG Resources, Renaissance Energy, and

Talisman Energy, and has an impressive track record of value creation across a variety of US and
£5.00 per share by

Canadian shale plays.

8,390,000
Ed:l m m m E h a rﬂ 5 w PI \esta has assembled a contiguous land position of over 200,000 net acres within the Joffre Duvernay
ERBI_TR.G HEUS Shale oil play. The Company currently has 23 wells on stream and is producing approximately 3,500

at 5 1 & 2 5 boe/d, of which 80% is light oil. The Transaction is anticipated to close on May 26, 2017, and will provide
Vesta with sufficient capital to execute on an accelerated development program across its extensive land
May 2018

._'Ij.'}l' Eﬂfﬁ base.

Curtis Cook, Founder and CEO, said: "We are excited to partner with Riverstone and to welcome Olivia
Wassenaar and Denzil West to the Vesta Board of Directors. Riverstone will assist the Company in
accelerating its development of the Joffre Duvernay Shale oil play and ultimately showcasing the play to
the broader Morth American investment community. Riverstone brings a strong financial acumen as well
as a deep understanding of the development of shale resource plays through the likes of Mark Papa,

Riverstone partner, CEO of Centennial Resource Development, and former CEOQ of EOG Resources.”

Olivia Wassenaar, Managing Director at Riverstone, added: "Our investment in Vesta reflects the
confidence we have in Curtis and the entire Vesta management team. By applying learmnings from US
shale plays, Vesta is developing the Joffre Duvernay Shale oil play into a world class resource and one of
the most economic plays in North America. We look forward to partnering with the management team and

JOG to continue to grow the business.”
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