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INTRODUCTION AND OVERVIEW

Alntroduction
Asubsurface Issues Related to Resource Evaluation and Recovery

T Directive 054, Section 3.1.1

Asurface Operations, Compliance, and Issues Not Related to Resource
Evaluation and Recovery

T Directive 054, Section 3.1.2
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. BACKGROUND AND OVERVIEW
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PROJECT OVERVIEW

A Pilot project implemented to evaluate the SAGD
recovery process in the Mannville Lloydminster
Formation

A12,500 bpd SAGD facility completed Q4, 2014
T 2 pilot SAGD wells T began steam circulation Feb 2012

I 20 new SAGD wells 1 began steam circulation Dec 2014
AContingent third pilot well pair approved, not drilled

ATwo SAGD well pairs approved to test section 13,
not drilled

A Pilot SAGD well production moved to 12,500 bpd
facility

A Pilot facility mothballed

AAppIication 1784285 to increase production to
30,000 bpd submitted December 2013
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LINDBERGH HISTORY

AI\/Iurphy piloted and then commercialized
CSS production in Section 13 from
1972 -1998

APengrowth acquired the Lindbergh lease
from Murphy Canada in April, 2004

AAII CSS wells have been abandoned

Atwo pilot well pairs are on the western
edge of the CSS area

T Steam circulation commenced Feb 2012

Acommercial 12,500 bpd commissioned
Q4 2015

I Bitumen production from 20 new well pairs
and 2 original pilot well pairs

I Pilot plant mothballed for future use
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CSS IMPACT ONUTURE DEVELOPMENT IN SEC 13

AMurphy produced a total of 2.3 MMbbls of oil and 7.6 MMbbls of water with
8.2 MMbbls (CWE) steam injection

A71 vertical wells and 3 horizontal wells used in CSS operations

AThe average recovery factor for the CSS area is 5 -6% of the OOIP (up to
10% in various wells)

Acss Injection operations were at pressures over 10 MPa with injection at
various depths within the target formation

APengrowth received D78 Category 2 Amendment Approval to install 2
additional horizontal well pairs on well pad 4 to test SAGD production
performance in the CSS impacted area

APotential impacts of the CSS operations are:

i Channeling of steam, breakthrough to bottom water, increased SOR with decreased
recovery, increased water production from residual CSS steam condensate

AProposaI Is to drill and complete well pairs in late 2016 with circulation to
commence in Q2 2017
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LINDBERGH APPLICATION HISTORY

May 1991 ERCB Scheme Approval 6410 granted
Aug 1993 ERCB Amended Scheme Approval 6410B granted
Murphy Dec 1996 ERCB Amended Scheme Approval 6410C granted
Aug 1997 ERCB Amended Scheme Approval 6410D granted
Jun 1999 ERCB Amended Scheme Approval 6410E granted
Apr 2004 ERCB Amended Scheme Approval 6410F granted
Apr 2008 Application to Amend  for SAGD Production submitted
Nov 2009 Commercial Scheme Amend 6410G
Extension of App Expiry
Pengrowth Dec 2010 SAGD Application Updated and Re  -submitted
July 2011 EPEA Approval 1581 -02-00 granted
July 2011 Commercial Scheme Amend - 6410H SAGD Pilot Project
Aug 2012 D78 Cat 3 Amend - 64101 Expansion to 12,500 bopd
Apr 2014 D78 Cat 2 Amend - 6410J Solvent Soak Trial
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LINDBERGH APPLICATION HISTORY (CONTINUED)

Dec 2013 D78 Cat 3 Amend Expand to 30,000 bopd
App # 1784285

Sep 2014 D78 Cat 2 Amend Debottleneck Oil Train
App #1808902
Commercial Scheme

Pengrowth Amend T 6410K

Jun 2015  Commercial Scheme Add Sec 13 Well Pairs
Amend T 6410L

Dec 2014 D56 Sales & Diluent PL Tie-in to Husky PL
Application (PLA#141430, infrastructure

C&R#001 -356469)
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SAGD RECOVERY PROCESS

AStacked horizontal wells

Asteam injected into top well and
forms steam chamber

Asteam condenses on boundary of
chamber and releases heat into
the bitumen

ABitumen and condensed water
drain by gravity to the bottom well

ABottom well produces liquid
bitumen to surface
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— GEOLOGY AND GEOSCIENCE

PENGROWTH




Sisso6 | smoe  SDSO | SINGD SN SN0 SHIMO | SO0 SIS0 SO0 SMSO WSO SISO TS0 NS0 STW0 | SUS0  SHK0 | SNS0 | MO0 | SOWO | SMO0 | SO0 S0

5 R5W4 RAWA E

2014 & 2015 DRILLING ' Lindbergh Lease ] |
A No delineation wells drilled in 2015 in : | — a
Lindbergh and Muriel Lake Leases g .
H . i
A 44 delineation wells planned for 2017 ; i .. L ;
S B B S e R g Project Development Area ¢ ’ E
i RAWA4 i : :
i H H o g
E . ! . a
; i )L" | Muriel Lease ; : o o E
E ’ . . _‘ N ; E ‘\'. o E
E\j . * * . . LI i :r. ®
i ‘ ) * i i il » / 8
; . | § ° ® . ® ]
| © ; i 4 ® i
R | @ 1 .
' % - o * i
I I
i ! : :
i i ® ! '* -
E 5 \;—{ >]\ Existing Drilling E
| . ! b e 2014 Drilling E
] . a L é
) 2017 planned
! ] 1 I | sz . \{’ [ E
H I . i | wen E:catinn . / \ Drilling ’
I e : Map ;

CORPORATE PRESENTATION TSX:PGF NYSE:PGH PENGROWTH




BITUMEN VOLUMES & RESERVOIR PROPERTIES

A All values shown for S w, U and bitumenv olume are measured from the Petrel geology
model

A Boundaries defining the area and the top and bottom surfaces of the reservoir are used to
confine the volume calculation

A Bitumen volume extends below well pairs to the OWC
A S,, U are averages for the volume shown
A Average horizontal permeability = 3500 md: Kv / Kh = 0.86

A Viscosity of the bitumen decreases upwards through the reservoir from approximately
600,000 cP at the base to 50,000 cP near the top

A Mean reservoir thickness is 16.7 m. This includes all areas having a minimum thickness
of 10 meters

A Initial reservoir temperature = 20 Celcius, initial reservoir pressure 2800 -3000 kPa
A Reservoir pressure in bottom water interval = 2850 kPa
A Reservoir depth ~ 500 mKB

Region OBIP Volume (m 3) Porosity (%) Sw (%)
Wellpad DO1 993,543 34.6 26
Wellpad D02 2,022,905 35 22
Wellpad D03 2,725,190 36 20
Wellpad D05 3,003,181 35 22
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REPRESENTATIVE COMPOSITE WELL LOG
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STRUCTURAL TOP AND BOTTOM OF BITUI\/IEN RESERVOH
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