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British Columbia

STARTING
(2017
EMISSIONS)

61.6 MT/YR

INDUSTRY DEFORESTATION BUILT ENVIRONMENT TRANSPORT
41% (25.5 MT)" 3% 17% (10.5 MT)* 39% (24 MT)"

"ANNUALLY




IN MILLION TONNES (MT) E

The BC
government
target for 2030
is 38.8 MT

40% down
from 2007

TOTAL CARBON EQUIVALENT EMISSIONS

2017

:

YEAR

GHGs from
the expansion
of Matural
Gas and LNG
will grow
over time
unless
extensively
electrified

The BC

government

argel for 2050

is 129 MT

B0% down

from 20007

Emissions for 2017 were around 61.6 MT, therefore the target is
to find another 49.8 MT (77%) reduction over 33 years.




4 Possible Major Economic Opportunities

Brand new industry
opportunity.
Massive added value to
BC with investment,
jobs, royalties, taxes,
First Nation benefits

Expansion
of the Gas industry
and a new LNG
industry

Replacement of cil
products— the
ecarbonization of
yration—
rEV or
Hydrogen (made
with electricity)

4 Possible

Major
Economic
Outcomes

Electrification of
the gas industry

Replacement of
gas productsinthe
built environment

with electric heat
pumpsfor heating
and cooling

Brand new industry
opportunity.
Massive added value to
BC with investment,
jobs, royalties, taxes,
First Nation benefits

Displacement
opportunity.
Valueto BC with new
investment, jobs,
royalties, taxes, First
Nation benefits.

A potentialloss to
some BC companies.
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TRANSPORT

« Early adoption of EV transportation is important, however we will not see
most of the benefits until past 2030. Electrification of transport serves to
prevent additional emissions that would have otherwise moved us away

from our goals.
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INDUSTRY

o QOur greatest potential for GHG emission Prevention is with extensive
electrification of Natural Gas and LNG.
Depending on the scale of development by 2030, an additional 7 to 45
million Tonnes per year can be added to BC's carbon emissions.

o With extensive electrification, the LNG industry’'s emissions can be
reduced by up to 72%.



I &I

%

= ; 6251




*3 % #./ [

* $ %
% ; &51- (
*#./ % /] ? & (
& (
* % %




*#. " % $




#12 #)2

#2 #2
#22 #)2

#  #H2

[ # 1%,&+2*5"! 1%,&+9*5 ' [ 1%,&+94 "#) '



52 %

8 %

0 0
5962 % %52)%

1% 2%

125%8

o5#3 " %8 2%



1)

) )

% +*

-+01 222
61D 222

695 222

5E5222
59 +22
+15 222

509 222

6D5 222
--D22

6200 222
-5022
+-22

6 D22

526 222

0+2

E 0-2522
6DD E22

6E+ 122

56D 122
5--92
+-5122

5D0 +22

6+E 122
-22E2

5091622
ED D62
+5-2

6 +E2

15022

E1E +92

B # )BD $)

DrmN( 3

9--22

E0 522
521222
EE5 222

D +22

-1522

5

525D- D95

D91-2

E+612
10522
+1D 122

-D92

-+ 512

5

56D

15E1522
0D-E 9+2

6 D12 +19

D2+ 1+9




- N
-+D2 E22

+9-+22 E5A
E1E +92

6 D12 +19 , + EEE +22 +9,9A

D2+ 149 ) E51-022 E- 1A
65 365 ,, . 55+E 222 56,EA
" 653754, .0

\\\I)



"/ E# )

*#./ J % ? % . 2,7
-9:D2 3B @ |,

* $ C % /| @ ? s
4 )

* | 4 2, 5E

*#./ /| % ? 6EB9, ?

/3, : $ % $ $ 4 :




@)

> 5+@ &5,9+E4 % (

5958 % % )3%
52%  52%
59%832% 5%832%

12''2333 42 2333

> 6D@ &+,ED04 % (

%& (O # *# ()
%& +# R

3%)3 % 5% ) % % 2% %3

%8 % %8 % . 5% . 53 5% 22

4 -0 % 12% % 12% . 1%1 8% 22. £ 1%5 )
2'3'2333 ‘21,2333 ( 42,1 2333 4'( 2,43 32"



> D2@ &0,2224% (

4 /1 @

5- D22 222

6E 5++ 222

55 -E9 222

11 ()

1 1F) %C

220 /+n $ ) '+5+|%*

’ $)'+|21%*

’ $)'+|31%*

* X X X

9% 1 E# )

+ E62
5222
5 E62
4573, 3577,

E6D2 @ &6259(

6229 B 55,- @, 6259) B/
56,6- @
D122 @ ; 62+2

ED22 @; 62E2
6+22 @ ; 62-2

[IH % #./




> 1 e

*F $ ? , G,
* ? % $ % D 2:92A :
/ . % 02A %
* ? &% ? (, C -2A
;3 $ 52A ?
*/ : , F )
? $
= $ $
['$, ) ? ? $
*1%% , . : $ . C ,
* D $ ' F @ % ;
) &F@ ) (, ?




51? % ’ ? ’
6, ? % :
. % $
% $J ’
@ ? % : J
x o $ # 0
? % : /IH A
* % ’)
/IH ¢ X
x 0 % $

? % : //H




?

I %
?

* 4

%

%% $ ; | ?

% & B
%
6-+2AK & 6-:+2A %

$ KK(
% ?
$ 2
L %
[/
B
[/

%

%

)




&E2

76,+:755,54
7+,1:75+,-4

76,-755,E 4

G7& ; G29&,




% [/
%%
$ %
% %




3 I

* [ % #. ? - ? 0 92PA 4 [
* #./J ? @ E62@ @ /
@ #.1] ? = SQFN(E@ @ /
* >’ : #./1J ? =
&Q FN( 56 @ F @,

[ > - C #./ ? = &Q F N(
66 @ F @,
* 2 #/] ? = SQFN(D@ @ |/
& > ) (
* #. > ?, / O-A : 4 | 3
% ? 522A %% |

*4 [ 1-AP ? ? G H KKK,

& ) % $ & ') $
$ $*+ $ $ $ # ' f *

- e










Cordova
Embayment

Liard Basin
Horn River Basin

Wic LOFEm

K YUKOMN NORTHWEST
I% TERRITORIES
\h_—-—_-__— .
= T

BRITISH f;: B
COLUMBILA >7
K(ﬂ,\. |
= s
) E

= (E) =



Liard

N/ e <

-

Horn River

=)
TAY MCM MGF FEBE

DAw @




% % 4H /]

STARTING
(2017
EMISSIONS)
61.6 MT/YR

HMDUSTRY DEFORESTATION BUILT ENVIROMMEMT TRANSPORT
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Upstream Gas

Pembina = Pembina Shale Scenario Tool

GHGenkut = Model for lifecycle aiseisment of fuel developed for NRCan

BLOGC =

BC Ol Gas Commission

CEBC = Olean Energy Asiociation of B.C.

Project or | Electrification Towarbirch GHG Reducthon Montnay Ol A .
Document | Potential LNG BCLNG Well 1o Port Expansion through BC Ol & Gas & Gas
Title Rirwiirwe Benchmarking and GHG PHNW LNG Emissions Aurora LNG Project Electrification Emissions Emissions
Focility or LNG and
Publicotion Study Study Study LNG Terminal LNG Study LNG Terminal Pipeling Upstream Calculation  Calculation | 10 Studies
Applicant or
Author Jaccard Delphi Group  Pembina Progress Raj and Kumar Aurora Nova GTL Harper Davis Danvis
Various
Climate Action Authors &
Audience BLC Hydro Secretariat Public CEAA Chinete Mexen CEAA CEBC Public Public Audiences
Methodology BC Mok BC MoE
or Doto Facilty Facilty
Sources GHGeniut ECCC ECCC ECCC Shell Reports Reports
Date 2012 2013 2013 Feb. 2016 2016 Feb, 2017 May, 2017 2018 2018 2018 2012 - 2018
Emizsion
intensity
Upstream .27 .62 3.86 2.37 184 .70 .33 2.87 2.51 310 2.75
Totol
| (MO T e Refd
inclusions: Baraction  Processing  Processing Processing Processing Processing  Primarily convert  Processing  Processing | Processing
gas processing
Production Jf Production f Typlcally
ranked in sire p wing Extraction  Production Recovery Bt Production drives to electric  Production  Extraction p fon
E Transmisshon. Transmission. Excludes Gathering,
i, Does not Does not transmission Wells,
";::L:" mention | ansmission mention Gathering  from Montney | TonimIsEON TRANSMISSION|  Caring.
Gathering. Gathering. to LNG terminal Tranimission
Exchuding _—
Did not Upstream = all p:-:::uﬁﬁu facilities not mm:t
Gas Gas from include Includes activities from Including 3.5 Befd. = 7.5 producing oil te of
Montney play.  Transpor- Transmission to point of fugitives, o .. Bgas Sales
Key |producers are 5.6 MTPAfBctd. Montney
Assumptions | not using grid &3 Ung to NG\ opn fBetd INGplnt. | axtractionts | wintind, Comventional | P =93% | aciiities
. .. MTPA/Befd for  terminal. " Includes venting terminal. And  flaring. and shallow cut Raw gas in ot
LNG 5.6 and flaring. 6.5 MTPAfBcfd  combustion processing BLOGC producing oll
MTRASBcld for LNG plent. Production and
Summarny Baz.
Abbreviations: ECCC = ECCC's Canada’s 2016 GHG Reference Case Nova GTL = Nowva Gast Transmission Lad.
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Industry Seqment %per | %Reduced ofalsites Reduction  %ofSegment  of Total
t000/year | Segment | perSte  Reached  tC02e Reduced  Reduced
Wel Oriling and Completions |~ 802422 11% |  o0% 5% 3 15 b

Upstream/Gatherig MBS 8% | TR M 16T 5% I
Processing WNM| K% | %% %% L80m % 54
Trangmissio mu| 1% | 6% 6% M i

Tota 744727 100% 4 438 067 0%
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