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Long Lake & Kinosis Oil Sands Project
Annual Performance Presentation

This presentation contains information comply with Alberta Energy Regulator’s
Directive 054 — Performance Presentations, Auditing, and Surveillance of In Situ Ol
Sands Schemes

Date: May 8, 2020



Forward Looking Statements

This document was prepared and submitted pursuant to Alberta regulatory
requirements. It contains statements relating to reserves which are deemed to be
forward looking statements, as they involve the implied assessment, based on
certain estimates and assumptions, that the described reserves exist in the
guantities predicted or estimated, and can be profitably produced in the future.
There is no certainty that the reserves exist in the guantities predicted or estimated
or that it will be commercially viable to produce any portion of the reserves
described in this document.



Corporate Ownership

« CNOOC Petroleum North America ULC (formerly Nexen Energy ULC) (“CNOOC
International”) is an upstream oil and gas company responsibly developing energy
resources in North America.

« CNOOC International is a wholly-owned subsidiary of the China National Offshore
Oil Company Limited (CNOOC).
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Subsurface Operations Related to Resource Evaluation
and Recovery

Subsection 3.1.1
Long Lake and Kinosis

#7] 157 A




T SRR

T ——

Background of Scheme and Recovery Process

Subsection 3.1.1 (1)
Long Lake and Kinosis




Long Lake Scheme Description

 Located approximately 40 km
southeast of Fort McMurray.

* An integrated SAGD and Upgrader
oll sands project producing from the
Wabiskaw-McMurray deposit.

Design (LLK)
m3/d bbl/d

Bitumen 11,130 70,000

Steam 37,000 233,000

SOR 3.3
Design (K1A*)
m3/d bbl/d

Bitumen 3,180 20,000

Steam 9,540 60,000

SOR 3.0

*KlA— First 20K of 70K which is Phase 1A of Kinosis
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CHRONOLOGY OF OIL SANDS OPERATIONS @~ cnooc

Year Activity

2000 EIA and regulatory submissions for the commercial Long Lake Facility (LLK)

2003 Regulatory approvals for the commercial LLK Facility

2003 - 2007 | Production at the Long Lake SAGD Pilot Plant

2004 Construction begins for the commercial LLK Facility

2006 Regulatory amendments, including Pad 11

2007 Start of commercial bitumen production for the Long Lake Facility

2007 Regulatory submissions for Long Lake South (development of Kinosis lease)

2009 Regulatory approvals issued for K1A (First 20k bbls of Phase 1 of 2 of Kinosis (formerly Long Lake South))
2009 Start of operation of the LLK Upgrader

2010 Regulatory approvals for Pads 12 and 13

2012 First production from Pads 12 and 13

2012 Major turnaround for maintenance at Central Processing Facility (CPF) and Upgrader

2012 Regulatory approvals and construction begins for Pads 14, 15 and K1A Pads 1 and 2

2013 Increased production from LLK well pads, begin circulation at Pad 14

2014 K1A Pads 1, 2 and Pads 14, 15 start production

2015 Diluent Recovery Project start up; Pipeline leak ceases production at K1A; 7N Infills on production
2016 Hydro-Cracker Unit (HCU) Incident; Wildfire shut down Long Lake operations for ~2 months

2017 Commenced drilling infills on Pads 5 and 8

2018 Pads 5, 8 Infills on production; Drilling commenced on Pad 3,6 Infills & LLSW SAGD well pairs
2019 Pad 1,3,5,6,13 Infills on production; D&C completed on LLSW SAGD well pairs




2019 Summary @ cnooc

* Long Lake pads exhibited strong and stable performance throughout the year.
 Infills on Pad 1, 3, 5, 6 and Pad 13 commenced production
* Highest annual average production with lowest observed SOR

 Managed production curtailment throughout 2019

« Completed drilling & completion of Long Lake South West (LLSW) sustaining
SAGD well pairs

 K1A Recovery Project
 Completed 9 of 12 trenchless pipeline crossings (commenced Jan 2019)
« Continued progress on detailed engineering for pipeline replacements
 Commenced facility restart inspections

10



T SRR

"

Geology and Geosciences Overview

Subsection 3.1.1 (2)
Long Lake and Kinosis




Stratigraphy

Stratigraphic Column - Surface to Devonian
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CNOOC International’s Regional Model

 Compound incised-valley system hung from several surfaces in the
McMurray

e Multiple valleys:
— C & D valleys (oldest)
— Avalley (youngest)

e Low-accommodation setting

V-Tf\'l.\ “Kirby
Channel”

DEV. MCMURRAY

.

Jervey, 2003
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Regional Depositional Model

 Tidal-Fluvial/Estuarine Complexes

« Stacked channel systems including:
e Mid-channel bars
« Channel-tidal shoal complexes
« Channel-point bar complexes
* Mud plugs

e Estuarine/brackish water environment

Devonian S s -+ e o = —
. Carbonates S X
e

s s Ts 5S
E}S/}/é/—k + 4 T 4 T 4 Tt L canadian Shield
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McMurray Geological Model and Reservoir Facies

MCB = mid channel bar Facies 1 & Facies 3
LPB = lower point bar Facies 1 & Facies 3

IHS = inclined heterolithic stratification Facies 2 & Facies 3 & Facies 4

15



CNOOC International Facies Codes

- - -

- » = | Sandstone..... Facies 1:

.- = = - clean crossbedded sandstone
-VSH O -10%

- estuarine sands

Sandy IHS........ Facies 2:
- Inclined interbedded sandstone, and

mudstone
- Vsh 10-50%
- Point-bar facies

— = Breccia.i Facies 3:

a A - mud clast breccia
- sand supported and mud clast supported
- channel base facies

Muddy IHS...... Facies 4:

- Inclined interbedded sandstone, and
mudstone

- Vsh 50-90%

- Point-bar facies

Mudplug............. Facies 5:

- muds and silts
- abandoned channel muds
- point bar facies

- _=—| Mudstone..... Facies 6: - -
— —— - Muds and silts 7 i
- abandoned channel muds
- Vsh >90%
- Point-bar facies
Limestone............. Facies 7:

- Devonian carbonates
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Long Lake Devonian Structure

Legend
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Kinosis Devonian Structure

Legend

w— ACTIVE HORIZONTAL
mmm ACTIVE : PULLED BACK

LONG LAKE LEASE
-

L -= INITIAL DEVELOPMENT AREA

ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA

=== ACTIVE : INFILL HORIZONTAL
SUSPENDED
=== DRILLED : LLSW HORIZONTAL

DEVIATED WELL PATH (DRILLED)
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« Structure controlled by Pre-Cretaceous erosion
and dissolution of the Prairie Evaporite,
Lotsberg and Cold Lake salts

* Has a significant effect on base of pay structure
and bottom water contacts

Timing of salt solutioning was pre-McMurray,
syn-McMurray and post-McMurray

Minor karsting on Devonian surface
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Long Lake McMurray Structure
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Kinosis McMurray Structure

Influenced by depositional elements that result in
differential compaction

Influenced by Devonian salt collapse

Legend
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Long Lake McMurray Isopach

Legend 2
m— ACTIVE HORIZONTAL LONG LAKE LEASE
=== ACTIVE : PULLED BACK ;::INITIAL DEVELOPMENT AREA
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER [__| PARK AREA
e ACTIVE : INFILL HORIZONTAL [ |RESERVE AREA E
SUSPENDED [ ]WELL PADS "
—— DRILLED : LLSW HORIZONTAL Q CHANMEL UNCERTAINTY POLYGON
DEVIATED WELL PATH (DRILLED) @ CHANMEL UNCERTAINTY BUFFER (100m)
— HGHWAY Q CHANNEL UNCERTAINTY BUFFER (150m)
—— RAIL McMURRAY ISOPACH (C.1.=5m)
—— ROAD ACCESS McMURRAY ISOPACH
= = = 7ERO BITUMEN EDGE - High - 146.4
Low: 327 m

» Relatively consistent isopach (50-
70m) within producing area

""W
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l‘l

e Thick areas associated with
Devonian lows
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Kinosis McMurray Isopach

Legend
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t Geology and Geosciences Pay and Exploitable Bitumen-
in-Place Mapping Methodology

Subsection 3.1.1 (2)
Long Lake and Kinosis




Pay and Exploitable Bitumen-in-Place Mapping Methodology

Pay cut-offs:
« Top of pay interval is a 2 m shale with > 30% Vshale
 Focus on low Vshale intervals with thinner and fewer shale beds
» Account for standoff from bottom water or non-reservoir

Top of EBIP/SBIP Pay Interval:

» Single shale interval (> 30% Vshale) of 2m
o Cumulative shale interval (> 30% Vshale) of 4m

Base of SBIP Pay Interval:
» Base of bitumen pay/reservoir rock

Base of EBIP Pay Interval:

* Reservoir Rock
> Sand
> Breccia
> IHS with < 30% V4

e High Water Saturation Interval

> > 50% Swe (effective water saturation)
and < 30% Vg4

e Minimum EBIP HPVH and Pay
Interval Contour

» 3m3/m2 EBIP HPVH = 12m EBIP
Pay Interval

» Depth of an existing or planned horizontal well pair (EBIP pay base =

producer well depth)
o Stand-off from bitumen/water contact or non-reservoir

Gas Interval(s) Associated with EBIP/SBIP Pay Interval
» Gas identified by neutron/density crossover

High Water Saturation Interval(s) Associated with EBIP/SBIP

Pay Interval
* >50% Swe (effective water saturation) and < 30% Vshale

EBIP will be calculated from a hydrocarbon pore volume
height (HPVH) map.

24




Pay and Bitumen-in-Place Mapping Methodology

« SBIP Pay Interval:
* < 30% Vshale

McMurray
Tidal — Fluvial / ¢e<50% S,
Estuarine 2m shale
Complexes * May have associated:
om shale . gés Interval(s) |
* high water saturation
Interval(s)
SBIP Pay EBIP Pay * Primary zone defined as the
thickest pay interval unless:
Interval Interval ey
e an existing (or planned)
horizontal well pair is within
producer an interval
elevation _ _
e geologists have interpreted
2m shale continuity of an interval

aCross an area

Devonian
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Pay and Exploitable Bitumen-in-Place Mapping Methodology @ cnooc

« Base of EBIP Pay Interval:

e Depth of an existing or planned horizontal well pair (EBIP Pay Interval base =
producer well depth)

« 3 m stand-off if no bottom water (minimum shale of 2 m thickness)

* 5 m stand-off if in contact with bottom water (minimum bottom water thickness
of 2 m)

Base SBIP
Base EBIP

3m 5m

5m

-

|
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Lease: Development Areas

GREGOIRE LAKE
PFROVIKCIAL PARE

Gregoire Lake
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T RESERVE AREA
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Long Lake Lease
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Date: February 25, 2020
File No.. CA32166.mxd
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Long Lake Development Area EBIP and

Average Reservoir Parameters

Long Lake (including Long Lake SW) Long Lake EBIP Average
Development Area EBIP Reservoir Parameters
 Measured Depth (top) 200 mKB
* Thickness 22 m
Lon g | ake . Effective Porosity 31.2 %
EB | P E6m3 137 * Permeability — Historical Plug Data
(E°m*) K. 5,565 mD
Kiert 4,491 mD
» Effective Water Saturation 31.2 %
e Temperature 6—-8°C
CNOOC International Cutoffs: HPVH >3 m * Initial Reservoir Pressure:
Hydrocarbon Pore Volume Height ~1,000 — 1,100kPa @ 230m AMSL
pay tp
HPVH =X (S,*®)
pay bs
Effective porosity, effective water saturation,
and V., .. are calculated every 10 cm over the
EBIP interval, and the average is derived.
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Kinosis Development Area EBIP and

Average Reservoir Parameters

Kinosis Development Area
EBIP

Kinosis IDA

EBIP (Eém3) | 205

CNOOC International Cutoffs: HPVH >3 m

Hydrocarbon Pore Volume Height

pay tp
HPVH=Z (S ,*®)
pay bs

Pay Average Reservoir Parameters

Measured Depth (top) 280 mKB
Thickness 33 m
Effective Porosity 32 %
Permeability From Core Plugs

o Kooy 4,030 mD

Kyert 2,347 mD

Effective Water Saturation 26 %
Temperature 6—-8°C

Initial Reservoir Pressure
e ~1.100-1,300 kPa

Effective porosity and effective water saturation
are calculated every 10cm over the Pay interval,
and the average is derived.
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Long Lake SBIP Pay Interval Isopach
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12.0m

Yk TYPE LOG
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SBIP Type Log — 1AA/07-36-085-07W4

I}

Well: 1AA 07-36-085-07W4. 0
OPTI CANADA ET AL CHEECHAM 7-36-85-7

MEASUREMENT REF.: KB
ELEVATION MEAS. REF.: 497.10
DRILLED DEPTH: 265.50

SURFACE ELEVATION: 494.10
RIG RELEASE: 03-MAR-2000
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Kinosis SBIP Pay Interval Isopach

— A CTIVE HORIZONTAL LONG LAKE LEASE
=== ACTIVE : PULLED BACK :::INITIAL DEVELOPMENT AREA,
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— HGHWAY @ CHAMMEL UNCERTAINTY BUFFER (150m)
—— RAIL SBIP ISOPACH (C.1.=5m)
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Long Lake SBIP Pay Interval Base Structure

— ACTIVE HORIZONTAL
mme ACTIVE : PULLED BACK
ACTIVE : RE-DRILL HORIZOMNTAL

LONG LAKE LEASE
L = a/NITIAL DEVELOPMENT AREA
URBAMN AREA

ACTIVE - NOT PRODUCING - SOLID LINER [ | PARK AREA

—— ACTIVE : INFILL HORIZONTAL
SUSPENDED

—— DRILLED : LLSW HORIZONTAL
DEVIATED WELL PATH (DRILLED)

— H|GHWAY

—— RAIL

—— ROAD ACCESS

= m 1 ZERO BITUMEN EDGE

[ | RESERVE AREA

[ ]WELL PADS

Q CHANNEL UNCERTAINTY POLYGON

Q CHANNEL UNCERTAINTY BUFFER (100m)
Q CHANNEL UNCERTAINTY BUFFER (150m)
SBIP BASE STRUCTURE (C.I1.=5m)

SBIP BASE STRUCTURE (m)
- High - 297m

Low - 175m

 Base of SBIP Pay Interval influenced
by facies changes, karsting, erosion,
salt dissolution, and bottom water
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Kinosis SBIP Pay Interval Base Structure

— ACTIVE HORIZOMTAL LONG LAKE LEASE
== 4CTIVE : PULLED BACK E::INITIAL DEVELOPMENT AREA
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA
s ACTIVE : INFILL HORIZONTAL [ | RESERVE AREA
SUSPENDED [ |WELLPADS
—— DRILLED : LLSW HORIZONTAL Q CHANNEL UNCERTAINTY POLYGON
DEVIATED WELL PATH (DRILLED) Q CHANNEL UNCERTAINTY BUFFER (100m)
— G HWAY Q CHANMNEL UNCERTAINTY BUFFER (150m)
—— RAIL SBIP BASE STRUCTURE (C.1.=5m)
—— ROAD ACCESS SBIP BASE STRUCTURE (m)
m m 1 ZERO BITUMEN EDGE - High : 297m
Low - 175m

it . A A R o E 1 S
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Long Lake SBIP Pay Interval Top Structure

— ACTIVE HORIZONTAL
mmm ACTIVE : PULLED BACK
ACTIVE : RE-DRILL HORIZONTAL

LONG LAKE LEASE
I aNITIAL DEVELOPMENT AREA

URBAN AREA

ACTIVE : NOT PRODUCING - SOLID LINER || PARK AREA

—— ACTIVE : INFILL HORIZONTAL
SUSPENDED

= DRILLED : LLSW HORIZOMNTAL
DEVIATED WELL PATH (DRILLED)

— HIGHWAY

—— RAIL

—— ROAD ACCESS

m m 1 ZERO BITUMEN EDGE

[ | RESERVE AREA
[ |WELL PADS
Q CHANNEL UNCERTAINTY POLYGON
Q CHANNEL UNCERTAINTY BUFFER (100m)
Q CHANNEL UNCERTAINTY BUFFER {150m)
—— 2m PAY TOP CONTOURS (C.1.=5m)

2m PAY TOP STRUCTURE (m)
-High : 315.3

N

Low : 187.8

 Top of SBIP Pay Interval:
— base of 2m or thicker shale
— cumulative 4m shale
- base of top gas
— base of top water
— top of McMurray tidal-fluvial estuarine
complexes

e Bitumen in regional McMurray
shorefaces and the McMurray Al are
not considered pay.
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Kinosis SBIP Pay Interval Top Structure

— ACTIVE HORIZONTAL LONG LAKE LEASE

mmm ACTIVE : PULLED BACK :::INITIAL DEVELOPMENT AREA
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA

ACTIVE : NOT PRODUCING - SOLID LINER |:| PARK AREA

s ACTIVE : INFILL HORIZONTAL [ | RESERVE AREA
SUSPENDED [ |WELL PADS
—— DRILLED : LLSW HORIZONTAL Q CHANMEL UNCERTAINTY POLYGOM
DEVIATED WELL PATH (DRILLED) Q CHANNEL UNCERTAINTY BUFFER (100m)
m— HGHWAY Q CHANNEL UNCERTAINTY BUFFER (150m)

—— RAIL 2m PAY TOP CONTOURS (C.1.=5m)
—— ROAD ACCESS 2m PAY TOP STRUCTURE (m)
m m 1 ZERO BITUMEN EDGE -High : 315.3

Low : 187.8

STONY MOUNTAIN
WILDLAND PARK

- e m
-
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Long Lake HPVH Isopach over SBIP Pay Interval

— A CTIVE HORIZONTAL LONG LAKE LEASE
=== ACTIVE : PULLED BACK :::INITIAL DEVELOPMENT AREA
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER || PARK AREA
e ACTIVE - INFILL HORIZONTAL [ | RESERVE ARE&
SUSPENDED [ |WELL PaDS
—— DRILLED : LLSW HORIZONTAL Q CHANNEL UNCERTAINTY POLYGON
DEVIATED WELL PATH (DRILLED) @ CHANMEL UNCERTAINTY BUFFER (100m) |
d
— HIGHWAY @ CHANMEL UNCERTAINTY BUFFER (150m) ;
—— RAIL SBIP HPVH CONTOURS (C.1.=5m) L
—— ROAD ACCESS SBIP HPVH ISOPACH (m3/m2) of
= m 1 ZERO BITUMEN EDGE - High - 20 0m 4
Low : 3.0m
rin pay tp
HPVH =2 (So0*®)
Min pay bs
I . 3/ 2
e Colour shading : >3m3m? HPVH
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Kinosis HPVH Isopach over SBIP Interval

o A CTIVE HORIZONTAL LONG LAKE LEASE
=== ACTIVE : PULLED BACK :::INITIAL DEVELOPMENT AREA

ACTIVE : RE-DRILL HORIZONTAL URBAN AREA

ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA
— ACTIVE : INFILL HORIZONTAL [ | RESERVE AREA

SUSPENDED [ |WELL PADS
—— DRILLED : LLSW HORIZONTAL O CHANNEL UNCERTAINTY POLYGON

DEVIATED WELL PATH (DRILLED) O CHANNEL UNCERTAINTY BUFFER {100m)
— HIGHWAY @ CHANNEL UNCERTAINTY BUFFER ({150m)
—— RAIL SBIP HPVH CONTOURS (C.1.=5m)
—— ROAD ACCESS SBIP HPVH ISOPACH (m3/m2)
= m 1 ZERO BITUMEN EDGE - High : 20.0m

Low : 3.0m

#
36 3 42 \y 33 &
| G
8

EIN

\

STONY MOUNTAIN
WILUL,%JD PARK

25 30

r

coscosscongERE

Ilﬁ

i g1 ]
coswsasEFed
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Long Lake Total Gas: Gas Interval(s)

within and in contact with SBIP Interval

— ACTIVE HORIZONTAL LONG LAKE LEASE i g " L__ — - - I 4 ¢ -
P . | %
mmm ACTIVE : PULLED BACK :::INITIAL DEVELOPMENT AREA _ ,5 J } [ 7 ok .
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA e g _“\Q—fr';_ . ' 2
ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA : N TN o gt s . « '
s ACTIVE : INFILL HORIZONTAL [ | RESERVE AREA I ?};? o I . %
SUSPENDED [ |WELL PADS e o 17 T T
—— DRILLED : LLSW HORIZONTAL 0Q CHANNEL UNCERTAINTY POLYGOM 5 A 4 s ! - | 22 6 / M ;
o 143 I Ay - - 1 A
DEVIATED WELL PATH (DRILLED) Q CHANNMEL UNCERTAINTY BUFFER (100m) - o) Jidn e |
m— |G HWAY 0Q CHANMNEL UNCERTAINTY BUFFER (150m) For .
—— RAIL [ | EBIP HPVH ISOPACH 3m POLYGON - 5
—— ROAD ACCESS —— TOP GAS ISOPACH (C.1.=5m) - ! .
|
= m » ZERO BITUMEN EDGE TOP GAS ISOPACH - = ;i
g High :30.5 - o E,
| : 7 ,
- | — il
-Low:0m - (f—ﬂd:; Lran
: S~
- B Oy ) ,-'J ||
] \ " i |
] \ k_“.._‘,r-'r ﬂ
i 5
3 ! i PPN
] [
§ & 4 i 3
* Gas identified by neutron/density

Crossover.

* (Gas associated with SBIP Interval:
— within SBIP Interval
— directly in contact with top water
or top of SBIP interval
— shading clipped to 3m3/m?
HPVH SBIP contour

* TYPELOG L= S . 39



Kinosis

Top Gas in the McMurray

b T —

— ACTIVE HORIZOMTAL m LONG LAKE LEASE
mmm 4CTIVE - PULLED BACK B m g NITIAL DEVELOPMENT AREA
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA
s ACTIVE : INFILL HORIZONTAL [ |RESERVE AREA
SUSPENDED [ |WELL PADS
—— DRILLED : LLSW HORIZOMTAL Q CHANMNEL UNCERTAINTY POLYGON
DEVIATED WELL PATH (DRILLED) Q CHANMEL UNCERTAINTY BUFFER {100m)
m— S HWAY Q CHANMEL UNCERTAINTY BUFFER {150m)
—— RAIL [ | EBIP HPVH ISOPACH 3m POLYGON
—— ROAD ACCESS —— TOP GAS ISOPACH (C.1.=5m)
= = 1 ZERO BITUMEN EDGE TOP GAS ISOPACH
) High : 30.5 '3\5'? \
I 8 .
-Low :0m
/] ;
ﬂ },\.,:“'VL/ : Llp‘:y. &’ 7 ) e

35 8 < |
{

S

) pEEmmm——m =
\

[
<

STONY MOUNTAIN

WILE)L»%JD PARK o5 a0

- e m®
-

-

23 24 18

5 s /! g%
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Example log: top gas

[=[=]=
Well: LAA_14-13-084-07W4_0 @ cnooc ‘ & chooc
1AA_14-13-084-07W4_0 = 1AA/14-13-084-07W4
MEASUREMENT REF.: KB SURFACE ELEVATION: 549.80
ELEVATION MEAS. REF.: 553.30 RIG RELEASE: 3/25/2006
DRILLED DEPTH: 397.00 VERTICAL SCALE: 1:480
| WIREPEF 1, WIREDRHO 1 _
1 B/E 6 -400 K/M3 100
WIRE.SFL 1
0.6 VIV 0 0.2 OHMM 2000
WIRE.GR_1 - WIRE.DT_1 z% | WwWrRELM21 |
0 GAPI 150 600 USIM 100 URAGY) OFMM 2000
[TWiRECAL T gg WIRE.DPSS 1 GR 1 ﬁi‘ _____ WIRE.ILD 1 0y
140 MM 2401 m 3 0.6 VIV 0 0] GAPI 150 0.2 OHMM 2000
bs e WIRE.RHOB 1 | sp1 | WIRE.RT 2
140 MM 240 1650 K/M3 2650 -100 MV 400 0.2 OHMM 2000
5 ;) == AE | } é
= — = ] £
wablsk(aw é:> A B : ;
; i < — | 275
{ ol %, & |
Whskic < = g
fo $ ,«_§5< - 2 . .
el e = e McMurray Fluvial Estuarine Complex top
— — .
{ FEs |
! Z )} Iy
il sEsEENMNEEE 2 ESSsEESiNEET EEESEWNEHI EEH > l— Top Gas
- . ~ ‘ rOOes :
-250 j ® : 3}
< R , £ > —
> S = i - ('5
B g ,’E \\ \2/‘ & >
L i N ] > S |
+— & . b A o 0ol
C > 3 } \ ,:( —_ ) ’
- { BT ; 325 > al < =
al -225| % ; 3 o LU
_ ) ; g 1 ==
2l pESEEL T ! S
/ T S— = ¥
> ; i) g = :
- }? £C ? sl - % —— kT o
S e '
,‘{ j > = 1- .)) 3 B B tt t | !
! SSSFICSs C S e L ottom
REERS 200l 2 5 == : T\ B? I/
T i ; &T/ < < Watel'
! s (
i E=EaNeS |
g i |
| T N {
e )
| = |
/ ==
| 23 = } 375
v amPEme el sl o -
= = s 4
A \/ \\ el L
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— ACTIVE HORIZOMTAL LONG LAKE LEASE

=== ACTIVE : PULLED BACK ::: INITIAL DEVELOPMENT AREA

ACTIVE : RE-DRILL HORIZONTAL URBAN AREA

ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA
= ACTIVE : INFILL HORIZONTAL [ |rESERVE AREA

SUSPENDED [ |WELLPADS
—— DRILLED : LLSW HORIZONTAL Q CHANMEL UNCERTAINTY POLYGON

DEVIATED WELL PATH (DRILLED) Q CHANNEL UNCERTAINTY BUFFER (100m)
— HIGHWAY Q CHANMEL UNCERTAINTY BUFFER (150m)
—— RAIL [ | EBIP HPVH ISOPACH POLYGON
—— ROAD ACCESS SBIP TOP WATER (C.1.=5m)
= m 1 ZERO BITUMEN EDGE SBIP TOP WATER ISOPACH RASTER

- High : 26.1
- Low - 0.0

e >50% Swe and < 30% V4.

« Base of Bottom Water:
- topofa>2m > 30% V. Shale
interval

e Shading clipped to 3m3/m2 HPVH SBIP
contour
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O CHANNEL DATA

Top Impairment Type Log — 103/13-36-085-07/W4

— - =
NEXEN OPTI NEWBY 13-36-85-7
MEASUREMENT REF.: KB SURFACE ELEVATION: 492.30
ELEVATION MEAS. REF.: 496.00 RIG RELEASE: 06-FEB-2006
DRILLED DEPTH: 269.00 VERTICAL SCALE: 1:480
PEF . DRHO
7 BT BT RES 75 | —pmon
SFL
0.6 VY o] 0.2 OHMM 2000
_____________ 0 T DT o LM
140 b hd a0 USs /M 100 % % 0.2 OHMM 2000
< ul
o (SAEI %g 3] [0 &E\ 50 WE i 3660
bs % SP RT
140 [T 2650 =100 MV 400 0.2 OHMM 2000 | =—PFADS.
Wabiskaw = ' LS
S8 325 HHH 25
ST - T { - .
C 1 g
Wabiskaw ‘C’ ff : ( 3] g) "
McMurray | S <
1 ‘g>5 (EEN '3}
— — >\ L i } — =
l l
Gas 4 é ;{i = J )é
| ¢ |
Water | ¢ 5 H {
! -300)| | =l
n T 7
@ Top of Pay \ . l) 200
x 2
e { z S
g > Z /\ P> - | (Lost Core: 197.50-197.60m)
O O l ( .
2 e | f SR
= = J ;  H
S © ¢ - f
= . | 7| | | H
(7] & i 4 I
E m I : ( o1 --IF\T.
[ @ 2 =
= L { 7 )
= > s {
LII- Base of Pay | ﬂ‘ I = (Lost Core: 223.00-223.95m)
= = - - = ol :
o | 3 > SHi >
et & 5 1 | §
— { 3 + ~ N
L < =
{ < 2 { <
? 2 ! =
} -250 S 2 1 \ ==
3 Z = |l 250
\> L= < <\‘> / =
Devonian & < NN ES n




Kinosis Net Top Water Associated with SBIP Interval

= cnNoOoC

STONY MOUNTAIN
= WILDLAND PARK

P
a6
-

fandea

i
-

{

I | ‘/ ‘."

1) |

o e g

*.
.
A}
Y
A}
[l
|
i
I
1
b
=
i#
'
1
|
1
] ||
1 |
' |
AN I
Y |

et Map

LONG LAKE LEASE

‘ | Legend
TOP WATER CONTOUR (S C.L) fumalINITIAL DEVELOBMENT AREA.
SUSPENDED HORIZONTAL URBAN AREA

— HIGHWAY [ |PamK AREA
——iRAIL [ | mesERVE AREA

—— ROAD ACCESS [ ILONG LAKE LEASE
DEVIATED WELL PATH (DRILLED) [_] WELLPADS
=== ZERO EDGE Q CHANNEL UNCERTAINTY POLYGON
Q CHANNEL UNCERTAINTY BUFFER (100m)

{_ | Q CHANMEL UNCERTAINTY BUFFER (150m)
[] TOP WATER IN CONTACT ¥ATH EBIP
i TOR WATER

Abandaned

Oriting

s - Ao
G-I - Buzp
Gas-2usp
Gbsenation

Qbzervation - Abg

o
o1~ fuse
Zenice
Stanaing
water

waner - 2uzo
Water Discosal

Water Disposal - Susp

z CNOooC

L
L]
i ¥ £ LONG LAKE
Kliometers:
500 1,000 2,000
Top Water Isopach
FRequested By Dale: Maecn 2, 200

Creseeci By Adam Yakabuzke
Degt. Ol Sanaz Devscpment

Flot Date-_ Mrcs 2. 2000
Fie b CAZIET.m
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Long Lake Cumulative Thickness of High Water Saturation

Interval(s) within EBIP Interval

—— EBIP HWSI THICKMESS (C.1.=4m)
— ACTIVE HORIZOMTAL
mmm ACTIVE : PULLED BACK

ACTIVE : RE-DRILL HORIZOMTAL

mLONG LAKE LEASE

Iy p NI TIAL DEVELOPMENT AREA
URBAMN AREA
[ ] rARK AREA

ACTIVE : NOT PRODUCING - SOLID LINER | RESERVE AREA

m— ACTIVE : INFILL HORIZONTAL
SUSPEMNDED

= DRILLED : LLSW HORIZONTAL
DEVIATED WELL PATH (DRILLED)

— HGHWAY

—+— RAIL

ROAD ACCESS

m m1 ZERO BITUMEN EDGE

[ JwELL PaDsS
Q CHANNEL UNCERTAINTY POLYGON
Q CHANMEL UNCERTAINTY BUFFER (100m})
@ CHANNEL UNCERTAINTY BUFFER (150m)
EBIPF HWSI THICKNES S
[ Jz2-8
[Os-10

I 10
B 4
Il =
k=

-14
-18
-22
-24m

i

> 50% Swe and < 30% V

shale

Cumulative thickness of high water
saturation interval(s) within EBIP

interval

Contours clipped to 3m3/m? HPVH

EBIP contour

% TYPE LOG

\‘.‘.

Hh--ﬂ‘--“-“-‘-‘ﬁla:ﬁh

.
-
-

45



High Water Saturation Type Log I |
100/05-32-085-06W4 = )

PAD 12 PAD 13

NEXEN OPTI OB1 B NEWBY 5-32-85-6
MEASUREMENT REF.: KB SURFACE ELEVATION: 469.90
ELEVATION MEAS. REF.: 472.20 RIG RELEASE: 17-NOV-2002 ‘
DRILLED DEPTH: 248.80 VERTICAL SCALE: 1:480
PCF | DRHO
1 B/E o —400 KG/ M3 100
SFL
0.6 WY s} 0.2 OHMM 2000
_____________ o | o Y
140 Mt 240 800 Us /1 100 %!—‘_\ Q.2 OHMM 2000 ~—PAD 8
CR = DPSS GR 23 [
[4] GAPI 150 ;:}g 0.6 WAV 6] 0 GAPI 150 W £ 0.2 OHMM 2000 T
bs 1% RHOB sp RT
140 Mt 240 1650 K/M3 2650 —100 MY 400 Q.2 OHMM 2000
. 4 B —— & > B
Wabiskaw - gf, = ! <
2 . 2
J} g ( < : g )
§ >l <\ 3 ==
Wabiskaw ‘C 3)\ }f < - i\\ l 196,300 ; BOFTTON |
McMurray ]l\ : - <! 2 \ k) 3
-~ ~300} 3 — >l(
Top of Pay ;% ;}i ) % { T> ‘
} = ~ } r;‘
= | = s : e &
" ] Qy — 17 Y Qyj < ——
b _ = 2 s
X S | 2 ; N &
Q S ! 2 t Y L8
o Q 45 s \} =
¢ S
g E { Pas \ —t (\ '//
o > 1 e N
pt & i —-275} ; §
c 0 High Sweg =78% 3~ - | 200
= o 3 -
] m 2 4 |
2 g s : ’
Ll = 3 {/
8 3 ” (
; Base Of Pay N : {\ L
(TR 3 g
o AR = L
k= 1250 : =Y
= } = {
{ - {
‘ s
f T L fd )
Ly = | 1

Devonian



Kinosis Cumulative Thickness of High Water Saturation

Interval(s) within EBIP Interval

— EBIF HW3SI THICKNESS (C.1.=4m)
— ACTIVE HORIZOMTAL
== ACTIVE : PULLED BACK

ACTIVE : RE-DRILL HORIZONTAL

ACTIVE : NOT PRODUCING - SOLID LINER |:| RESERVE AREA

— ACTIVE : INFILL HORIZONTAL
SUSPENDED

= DRILLED : LL3W HORIZOMTAL
DEVIATED WELL PATH (DRILLED)

— H|GHWAY

—— RAIL

— ROAD ACCESS

= m 1 ZERO BITUMEN EDGE

I o g NITIAL DEVELOPMENT AREA

LOMG LAKE LEASE

URBAN AREA
[ raRK AREA

[ ]wELL PADS
Q CHANMNEL UMCERTAINTY POLYGOM
Q CHANNEL UNCERTAINTY BUFFER (100m)
Q CHANNEL UNCERTAINTY BUFFER (150m)
EBIP HWSI THICKNESS
2-6
[e-10
[ 1o- 14

[ REEE e
Bl -2z g R
Blzz-24m

ATONYT MOUNTAIN
MELE-_.?IE PARK

—

'HHHIGI e S A SR ST ET T S TR e ..

s

B ] I:'D =

D

iy 1y . 4=

......

—)
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Long Lake Bottom Water in McMurray

m— ACTIVE HORIZONTAL LONG LAKE LEASE
= ACTIVE : PULLED BACK I o §/NITIAL DEVELOPMENT AREA,
ACTIVE : RE-DRILL HORIZONTAL URBAN AREA
ACTIVE : NOT PRODUCING - SOLID LINER [ | PARK AREA
s ACTIVE : INFILL HORIZONTAL [ ] RESERVE AREA
SUSPENDED [ |WELL PADS
—— DRILLED : LLSW HORIZONTAL Q CHAMMEL UNCERTAINTY POLYGON
DEVIATED WELL PATH (DRILLED) Q CHANMEL UNCERTAINTY BUFFER (100m)
m— HIGHWAY Q CHANNEL UNCERTAINTY BUFFER (150m)
—— RAIL —— BOTTOM WATER ISOPACH (C.1.=5m)
ROAD ACCESS BOTTOM WATER ISOPACH
= = 1 ZERO EDGE . High - 81.0
BOTTOM WATER ISOPACH (C.1.=5m)
-low:0m

- -
W &
M

f

e >50% Swe and < 30% V

shale*
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Kinosis Bottom Water in the McMurray

Pl el L i A e i O N S W, W

x =
STONY MOUNTAIN

WILDLAND PARK .

2 = =

inset Map [ Legend

[ —
4 + ot « o S a8 c :
LONG LAKE LEASE H —— BOTTOM WATER I20PACH CONTOUR - Sm g :\NFDALDEVELDPMENTAREA ﬁ;‘-ﬂvﬂm’w n n a
L — SUSPENDED HORIZONTAL URBAN AREA Drifing ” O - Busp i

" —HGHWAY [ ] PRk AREA. N - : - _"%E:o.}""??m
r [ ——RaL [_| RESERVE AREA )
—— ROAD ACCESS [_]LONG LAKE L