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Background - Energy Development

25000 10
Change in methodology —|
Figure 17
Historical drilling activity in Alberta =
20 000 8 O
M Crude oil n 2
2 M Bitumen (includes producing and evaluation wells) 1 §
= Gas (includes CBM wells) 9
¥ g 15000 M Other (includes unsuccessful, service, and suspended wells) l 6 5
2 — Alberta natural gas plant gate price o
: | 5
(=] -
[ =
3 10000 . 48
5 I I 2
= [} A
I I I I ®
3
5000 2 ®
0 llllIIIIII IIII“III "III I 0
1966 1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014
18000 81 & 70
[}
- © Figure 1.16
16 000 Figure 1 72 32 60
Total primary energy g 2009-2014 value of
14 000 production in Alberta 63 B production in Alberta 2000
@
° 50
12 000 l—Hydm, wind, and other renewables 5.4 § W 2010
< twral gas liquid 5 2 2om
= L=
% 10000 atural gas liquids 45 3 8 40 2012
% L Unconventional natural gas* ; @ W 2013
3 8000 36 & 2
E Conventional natural gas ;—; = 30 2014
6000 27 2
] 20
4000 Mined bitumen 18 ©
" . c
2000 In situ bitumen 0.9 % 10
Conventional crude oil 2 I l
o
0 Coal 0.0 ﬁ: 0 . N/A
4 1
2004 2006 2008 2010 2012 201 2016 2018 2020 2022 2024 Natural gas Natural Crude oil Marketable Sulphur Coal
“Includes coalbed methane and shale gas. gas liquids bitumen

Source: Alberta Energy Regulator ST-98 (2014)

www.ags.gov.ab.ca

Alberta

n Energy

== Regulator

AGS k 2

ALBERTA GEOLOGICAL SURVEY




Background - Water Allocations

Government
of Alberta m

Environment

2010 Allocations in Additional Detail

W Ag - Agricultural 1.8%

H Ag - Irrigation 42.3%

B Com - Commercial 5.2%
B Com - Cooling 23.6%

O Ind - Industrial (Oil,Gas) 7.5%
Ind - Drilling 0.07%

Ind - Injection 1.7%

B Mun - Municipal 11.2%

@ Othr - Recreation 0.22%
Othr - Habitat 1.4%

[ Othr - Fish/Wildlife 0.92%
B Othr - Water Mgmt. 3.6%

B Othr - Other 0.54%

Total Allocations (billions of m?)
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Sectoral Water Allocations Index
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Qil & Gas allocations: ~7.5+0.07 + 1.7 =9.3%

2005: 5.2%, 0.11% and 1.8%
2008: 6.1%, 0.23% and 1.9%

www.ags.gov.ab.ca

Total allocations in 2010 ~ 10 billion m?
QOil & Gas allocations ~ 930 million m3
750 million m?® - industrial
7 million m3 - drilling
170 million m3 — injection
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Number of wells

Summary of Use - Drilling
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Summary of Use - Drilling

2011
Note: Darker shades represent sub-basins with the greatest volume estimates of non-saline water for drilling use, while lighter shades represent sub-basins with the lowest estimates of non-saline

water for drilling use. Areas in white are areas where no drilling water use occurs.
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Summary of Use - MSHF
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Summary of Use - MSHF

2010
Note: Darker shades represent sub-basins with the greatest volume estimates of non-saline water use for MSHF, while lighter shades represent sub-basins with the lowest estimates of non-saline
water use for MSHF. Areas in white are areas where no MSHF water use occurs.
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Summary of Use — Enhanced

Recovery
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Summary of Use — Enhanced

Recovery
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Note: Darker shades represent sub-basins with the greatest volume estimates of non-saline water for enhanced recovery use, while lighter shades represent sub-basins with the lowest estimates of non-saline

water for enhanced recovery use. Areas in white are areas where no enhanced recovery water use occurs.

Summary of Use — Enhanced

Recovery
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Summary of Use — Olil Sands

Alberta’s oil sands areas
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Summary of Use - Oil Sands Mining
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Summary of Use — In-Situ OIl

Sands
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water use for in-situ bitumen production. Areas in white are areas where no in-situ bitumen production associated water use occurs.

Summary of Use — In Situ Ol

Sands
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Summary of Use — Total Use

2010 2011

Note: Darker shades represent sub-basins with the greatest volume estimates of non-saline water use in various upstream oil and gas sector activities, while lighter shades represent sub-basins with the lowest estimates of

o)

d occur.

non-saline water use. Areas in white are areas where none of the upstream oil and gas activities ¢
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Future Forecasts

»» Tied to demand for hydrocarbons

»» Tied to economics of hydrocarbon extraction

er
www.ags.gov.ab.ca =g Regulator
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Future Forecasts — Hydrocarbon
Supply and Demand

> Demand to grow by 37% by 2040,

Figure 1.1 World demand growth

Growth in world oil demand m202 11210%0bld  1.3% but the pace of growth slows from
2012:2015 (10° bbiid) o B - 0 0
W 2015 0:99105bblld 1.A1%0 above 2 /0 per year’ to 1 /0 per year

Former Soviet Uion after 2025 (IEA, WEO 2014)
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Latin America o I +0.18 .
= o ol Middle East (IEA, WEO 2013)
+0.$'117 i -64107.1 7+0.1 _018--0.35
Source: International Energy Agency, Oil Market Report, March 2014.and March 2015. -0.12° -0.15 . .
» - U.S. tight oil output slows and
11 000 4.95

flattens in the early 2020s, with the
oil sands emerging as the engine of
North American supply (IEA, WEO
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Cumulative Percent of Total Net Imports

Future Forecasts — Hydrocarbon

Supply and Demand
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Year 2012
mmm Canada Colombia = Vexico Saudi Arabia == Venezuela 2013
Nigeria — |rag e mports =S Production ===Total Demand 2014

Net Tota
Imports Imports
(x103 (x103
bbls/d) bbls/d)
1592 1617
1603 1633
1778 1803
1861 1888
1928 1957
1899 1943
1929 1971
2178 2224
2358 2425
2445 2578
2561 2885

« |EA expects 1% growth in US demand for 2015 to ~ 16 x 106 bbls/d based on EIA numbers from 2014
« EIAnumbers show US crude oil production at ~ 9 x 10° bbls/d and imports at ~ 6 x 108 bbls/d in 2015

Source: EIA for US imports and exports, and |EA for US 2015 demand
www.ags.gov.ab.ca
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Future Forecasts — Hydrocarbon

Supply and Demand
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e Oil Sands Mining e Ojil Sands In-Situ

 Annual production increases after 2030 from oil sands mining and in-situ

Oil Sands us
. Percent
Production Imports of US
Exported (x103 IMDorts
(x10% bbls/d) | bbls/d) P
2148 6854 31
2895 6181 47
3294 6786 49
3716 7141 52
4167 8071 52
4674 8280 56

means based on rate of

production increase calculated from CAPP production estimates (2.2% for mining and 2.4% for in-situ)
» Used figures from AER ST-98 to determine percentage available for export

» ElAreference case used for US crude oil production and imports

Source: EIA for US production and imports, and CAPP for oil sands production to 2030
www.ags.gov.ab.ca f—
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Future Forecasts - Economics
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Alberta well cost T1.°3% t2.3%
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by PSAC area Calgary 0.93 0.89 + -13.5%, Calgary

_— .‘,_I
(millions of current dollars) 0.29 0.31

Qil Gas
2012 (November) wells $-4.3% wells t7.3%
+4% +1.9% _J

® 2013 (November) 192 1792 3

% percentage change
in costs

Drilling, casing, and completion cost estimates (PSAC November 2012 and November 2013 well cost studies).

Drilling, casing, and completion cost estimates (PSAC November 2014 well cost study)
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Future Forecasts - Economics
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Future Forecasts — Water Use in Oil
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