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Introduction

On 8" June 2015, G7 members agreed that the decarbonisation of the global
economy should be completed by the end of this century; that this requires deep cuts
in CO, emissions; and that it must include a transformation of their own energy
sectors by 2050. The G7 communiqué failed to mention any particular fossil fuel, but
the implication is clear: there is no future for unabated coal in a world that is acting to
avoid dangerous climate change.

This analysis looks at the current context of coal use in Canada and identifies how a
coal phase out can be accelerated. It is one of a series of reviews of each of the G7
countries.!

Headline messages

The Canadian Federal government and some leading Provinces have recognised the

importance of a transition out of unabated coal. But further action needs to be taken

to accelerate the retirement of existing power plants by 2030. The success of

Ontario’s coal phase out i s a great examp

> Coal use i n power gener atCoemissiancwhile unt s f ¢
producing 10.5% of Canada’'s electricity.
comes from hydropower, and it has significant deployment potential for other
renewable energy technologies. There are now just 15 coal plants left operating.

> The regulation of CO, emissions from coal power plants is one of the few areas
where the Canadian Federal government has taken proactive action to address
climate change:

> On 1 Jul y 20 lobsPetfarmaacd Shahdsrd ebtaned st effect.
This rules out new unabated coal without CCS by requiring any new coal plant

A previous version of this paper was prepared i W[ &dvance of
G KSY S IThis re@2d-vérsdn integrates a new Figure 5 that incorporates updated data on plant retirements and the
status of the coal plant development pipeline across the G7 countries.
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to emit no more CO, than a gas power plant. It also introduces an end-of-life
retirement plan for existing coal plants.

> This regulation therefore addresses two essential elements of any coal phase
out strategy: stopping the construction of new unabated coal and limiting the
lifetime of existing plants. These are positive steps that should be applauded:
there is now no prospect of new unabated coal in Canada.

> Unfortunately, however, the final regulations are looser than the original
proposals, and enable the majority of coal plants to continue emitting until
they reach 50 years of operations. They also fail to restrict emissions from
power plants in the period before they reach the designated retirement age.
They therefore fail to bite sufficiently strongly or quickly enough to have a
significant impact on CO, emissions reduction.

More positively, individual Provinces within Canada are showing greater urgency

to address emissions from coal. Most notably, Ontario completed a phase out of

unabated coal in 2014, having retired 9GW of coal power plants over the

preceding 10 years, including North Ame:!
secured significant improvements in air quality as well as reducing CO, emissions.

The shut down included units that were 35 years old, and included conversion of

some units to biomass.

Remaining coal use in Canada is now concentrated in three Provinces:

> Nova Scotia has instituted restrictions on coal power use as it increases use of
hydropower and other renewables. Its approach includes stronger targets for
emissions reduction but removes the retirement dates for individual plants.

> Saskatchewanhascos ponsored the world’s first ¢
Boundary Dam, and must make decisions in the next five years as to the
future of two additional units impacted by the Federal EPS regulations.

> Alberta is now the largest coal user in Canada, with 18 generating units at 6
power plants. The new NDP government has stated that it intends to reduce
emissions from coal, and is currently considering how it might deliver this.
Independent analyses show that a cost-effective transition away from coal
can be achieved in Alberta by around 2030.

Our analysis shows that applying a 35-year plant lifetime limit to the current
Canadian coal fleet would see less than 1GW of unabated coal remaining on the
system beyond 2030, confirming the feasibility of this phase out timeframe.

The focus on international climate commitments during 2015 provides Canada
with an opportunity to commit to a 10-year timeframe to deliver this transition,
alongside commensurate actions by its G7 peers. A complete phase out of
unabated coal in Canada by 2030 can be delivered by accelerating retirements
that are already scheduled for the coming decades.
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Introduction to role of coal

Coal production (2013) 68.7 Mt

Coal exports (2012) 35.14 Mt

Coal reserves (2013) 6.62 Gt

CO, emissions from coal combustion (2013) 61.3 Mt CO, (8.4% of
total)

Change in CO, emissions from coal combustion (1990- -24.1%

2012)

Sources: National Inventory Report 2015, Statistics Canada, EIA, IEA, PwC
Economidmpact Analysis of the Coal Mining Industry in Canada

Canada has long been a major coal producer. Production has remained relatively
stable since the late 1980s, amounting to between 70 and 80Mt per year. Canada is
currently the 13™-largest coal producer worldwide. Among the G7 countries it is
surpassed only by the US and Germany.

In 2013, <coal combusti on acceemissioml.d for ov
Currently, power generation accounts for
iron and steel production account for about 12%.’Canada’ s domesti c co0c¢
consumption has dropped sharply from its 63Mt peak in 2000 to 41Mt in 2013, mainly

as a result of a decline in coal-fired electricity generation.? As domestic consumption

declined, Canada has turned increasingly to overseas markets, with a steady increase

in exports over the last 15 years.

Figure 1: Coal production and consumption (:2602)
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2 http://www.statcan.gc.ca/pub/57-003-x/57-003-x2015002-eng.pdf
® http://www.statcan.gc.ca/pub/57-003-x/2015002/t015-eng.htm
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Coal mining has been a substantial economic sector and a significant employer in

Canada. According to a PwC sssodation,the o mmi s s i
coal mining industry provided over 25,000 direct and over 16,500 indirect jobs in

2011.* It also contributed $5.2bn to GDP and generated tax revenues of $715.2m in

that year. Yet C a n a kr&eWwable energy sector is already starting to rival coal job

figures. In 2013, the green energy industry employed 23,700 people directly. What is

more, while the outlook for coal employment is uncertain at best, the Canadian

renewables sector is growing rapidly — by 37% between 2009 and 2013 alone.’

Similarly to the situation in Germany, coal mining is regionally concentrated which
tends to amplify local concerns over job losses from mine closures. While Canada has
significant coal reserves across its territory, coal is only actively mined in the western
Provinces of British Columbia, Alberta and Saskatchewan. Canada has 24 approved
coal mines, of which 19 are currently in operation.®

While the Canadian coal mining industry had enjoyed a period of growth since the

early 2000s, recent years have seen a prolonged industry downturn. In British

Columbia, for example, the coal mining industry is in crisis. Net income of the mining

sector (including copper and minerals in addition to coal) fell from $3.69bn in 2011 to

only $288m in 2014. Coal mining accountsf or t he | i on’' s share of
hit particularlyhard—i t °' s share of revenue has declin
2014 as several mines temporarily stopped production last year.” The main reason for

this reversal of fortune is a sharp drop in metallurgical coal prices due to an

oversupply of steel on world markets.

Current problems notwithstanding, Canada is home to a significant expansion of coal

mining activity, with 25 coal mines currently going through various stages of

regulatory approval?’Coal spur’'s Vista project in Albe
devel opment and is set to become Canada’ s
The recent acquisition of Coalspur by K.C. Euroholdings brought the influx of capital

needed to advance the project.” Coal production at the site is expected to commence

in 2016.%°

I n 2012, about 47% of Canada’'s coal produ
use in steelmaking. The rest was thermal coal, intended for electricity production. The
vast majority of thermal coal is used domestically for power generation —mostly in so-

4 PwC (2014) Economic Impact Analysis of the Coal Mining Industry in Canada
® Clean Energy Canada (2014) Tracking the Energy Revolution: Canada
® http://www.canadianminingjournal.com/news/a-hard-look-at-coal-mining-across-canada/1003048664/?&er=NA

7 PwC 2015 report on BC, http://www.pwc.com/ca/en/mining/publications/pwc-mining-industry-british-columbia-2015-05-
en.pdf

8 http://www.coal.ca/wp-content/uploads/2012/11/Coal-Mining-in-Canada_final_November2012.pdf

9 http://business.financialpost.com/news/mining/pdac-2015-canadian-coal-exports-poised-to-jump-after-takeover-of-long-
suffering-coalspur

% http://www.coalspur.com/assets/vista-coal-project/overview/
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called mine-to-mouth operations where coal is transported directly to power plants
after mining on the basis of long-running contracts.™

Metallurgical coal accountsfort he vast majority -—-8%inCanada’
201 2. |l ndeed, al most al | of Canadaiss met a
demonstrated by the fact that while Canada is the 7™-largest coal exporter globally, it

is the 3™-largest exporter when only metallurgical coal is considered.*? Over three-

quarters of Canadian coal exports go to Asia, with China, Japan and South Korea by far

the biggest export markets.

Coal use in electricity sector

Operational coal power plants 15 (2015)

Total installed electricity generation capacity 131GW (2013)

Installed coal generation capacity 9.7GW (ca. 8% of total) (2014)
Electricity generation from coal 63.9 TWh (10.5% of total) (2013)
CO, emissions from coal power generation 60.9 Mt CO, (8.4% of total) (2013)

Sources: Statistics Canada, Sierra Club, Natural Resources Canada

Canadian electricity production has been dominated by hydropower over past
decades, accounting for 65% of power generation in 2013. This puts Canada first
among the G7 in terms of electricity generation from renewable sources. Non-hydro
renewables, however, have been slow to develop. While there is significant potential
in Canada, solar and wind power jointly made up less than 2% of electricity generation
in 2013. Nuclear power accounted for a further 13% and natural gas for 9%." Coal
power generation has declined significantly in recent years. While it accounted for
17% of electricity generation in 1990, coal power only made up 10.5% of electricity
generation in 2013, as shown by Figure 2 below.™

The unusually high share of non-GHG emitting power sources in Canada overall means
that mitigation opportunities in the power sector are limited, compared to countries
like the U.S. or Germany. However, as coal-fired electricity generation produced over
8% of Ca,enissionsin2013; gDasing out coal will still lead to significant
emissions reductions, and would enable deeper emissions reductions to be delivered
over a more rapid timeframe than currently pledgedbyCanada’' s Feder al g «
Indeed, the Canadian government currently expects that the power sector will deliver
CO, emissions reductions of 50Mt between 2005 and 2020, 46Mt of which will be
driven by a reduction in coal power usage.'® Additional valuable cumulative emissions
reductions could be achieved through accelerating the retirement of the remaining
Canadian coal plants beyond the current trajectory.

* Russell Noble (2015) A hard look at coal mining across Canada. Canadian Mining Journal, 1 May 2015.

2 https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/files/pdf/2014/14-0173EnergyMarketFacts_e.pdf
2 http://www.statcan.gc.ca/pub/57-003-x/2015002/t131-eng.htm
 http://www.statcan.gc.ca/pub/57-003-x/57-003-x2015002-eng.htm

* Government of Canada, 2012
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In respect to coal power capacity, the most significant development of recent years

has been the Ontario coal phase-out (more detail below). As Ontario shut down its

coal power plants between 2007 and 2014, more than 6GW of capacity was retired.

This took Canada’s coal power capacity fr
Emissions Performance Standard regulations will lead to further capacity reductions

over the next decades, but on a slower timetable than already achieved in Ontario.

Figure 2: Electricity generation by energy source (utilities only)

TWh 600
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300 -
_— — E— —
200 - - = e
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Note: 1990 data is from IEA Energy Statistics of OECD Countries and relates to total electricity production. 2005-2013 data is from
Statistics Canada (Table 127-0006) and relates to power generation by utilities only (this covered 92% of electricity generation in
2013). There is no historical data on total electricity generation by energy source available on Statistics Canada.

Source: Statistics CanadalEA

Canada’s remaining coal power capacity 1is
installed capacity, Al berta accounts for
Saskatchewan and Nova Scotia also account for significant shares, with 16% and 13%

respectively. While Canada as a whole is reducing its reliance of coal power, these

Provinces are still heavily dependent on it. Alberta, Nova Scotia and Saskatchewan all

relied on coal power for over half of their electricity generation in 2013.® This leads to

stark differences in the Provinces’' emiss
for 36% of Canada’'s GHG emi ssions, despit
population. Compare that to Ontario, which —after the coal phase out —is only

responsible for 24% of emissions even thoughithas34 % of t he country’ s
We discuss the situation in these Provinces further below.

British Columbia, conversely, currently has no coal-fired generating capacity, and has
committed to requiring any new thermal generation to meet a zero net emissions
standard, with coal facing a stricter zero GHG emissions requirement."’

%% http://www.energy.alberta.ca/electricity/682.asp#GenAdd, Natural Resouces Canada Energy Markets Factbook 2014-15.
7 http://www.energyplan.gov.bc.ca/bcep/default.aspx?hash=5
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The Province of Manitoba has Figure 3: Cogllant capacity by province (2015)

just 105MW of coal capacity at

the Brandon plant, which is used for New Brunswick: Manitoba:
. 1g ) ©105MW, 1%

backup capacity.™ Outside of the 458 MW, 5% =3

power sector, Manitoba has also

taken action to limit domestic coal

use.”

The Province of New Brunswick has
closed two small coal units over
recent years, but its 458MW
Belledune coal power plant was
commissioned in 1993,%° and is
therefore not scheduled to close
under the Federal EPS until 2043.
This timeframe will need to be

reconsidered. _ _ _
Source: Pembina InstituteE3G calculations

Ontario: a case study of a coal phase out

Canada has a complex regulatory framework, where responsibility for energy
policy is divided between Federal, Provincial and Territorial governments.
Provincial governments in particular are responsible for electricity generation.
This has enabled Ontari o, Canada’ s
with a coal phase-out which was completed in 2014, while other Provinces like
Alberta are still dominated by coal-fired power generation.

In 2000, Ontario still relied on coal power to cover a quarter of its electricity
consumption. Its coal plant fleet consisted of five coal power stations, which
amounted to 8,834MW capacity.” One of those, the Nanticoke Generating

Station, was the largest coal powerpl ant i n North Ameri ¢

one polluter at the time, emitting a massive 17.6Mt of CO, in 2005. All those
plants belonged to Ontario Power Generation, a utility company wholly owned
by the Province of Ontario.

Environmental groups like the Ontario Clean Air Alliance had long called for a

coal phase-out, with little success. The situation changed dramatically, however,
when the Province’s medical doctor :
pollution. In 1998, the president of the Ontario Medical Association publicly
called air pollution a “public heal
regularly suffered “smog days” duri

8 https://www.hydro.mb.ca/regulatory_affairs/brandon/licensing_review.shtml

9 http://www.manitobacooperator.ca/news-opinion/news/coal-ban-goes-into-effect-sort-of/
0 http://www2.gnb.ca/content/gnb/en/news/news_release.2015.06.0487.html

1 Global Energy Observatory
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published a report which found that air pollution killed 1,900 Ontarians and cost
the economy $10bn every year.”2 Many similar reports followed. An independent
2005 study, for example, found that coal generation cost the Province an
estimated $4.4bn annually when health, environmental and financial costs were
taken into account.”

This put the issue on the agenda and increased the pressure on politicians to act,
given the direct impact on Provincial health budgets. Even Conservative Ontario
Premier Mike Harris, who was far from an environmentalist, was forced to
legislate in 2001 that the Lakeview coal power station would close by 2005. His
successor, Liberal Premier Dalton McGuinty, then gave the coal phase-out new
impetus, launching a 2003 plan to fight air pollution via coal plant closures. The
original plan foresaw shutting down all coal-fired power stations in 2007, but in
2006 the Provincial government postponed the phase-out date to 2014 amid
feasibility concerns.

In 2007, the Provincial government put forward the plan that eventually led to
t he ¢ | os ur feurrenfainifg botl power statioss by 2014.%
Collectively, these substantial plants had emitted 28Mt of CO, in 2005 in the
course of their operations, presenting a serious challenge to policy makers.

The plan included action to conserve as much electricity as possible, while
simultaneously expanding renewable and gas-fired generating capacity. A strong
energy law adopted in 2009 introduced a feed-in tariff and energy efficiency
measures which have made Ontario one of the few jurisdictions in the
industrialised world where electricity demand is declining rather than
increasing.” Specific regulation targeting the utility Ontario Power Generation
put in place caps on coal power generation to ensure that emissions would not
rise in the years leading up to 2014. The utility responded to the phase out
requirement by converting two units to biomass to allow them to contribute to
meeting peak electricity demand, while closing the others.

With determination and forward-looking policies, Ontario has managed to pull

off a complete coal phase-outinlessthanl 5 year s, desteeri bed by
| argest single regul aTlisthasledacatmajoon i n Nor t
increase in air quality, as a recent study by the Canadian Association of

Physicians for the Environment has found: 2014 was the first smog-free year for

the city of Toronto in decades.”’

2 http://desmog.ca/2014/04/17/ontario-s-electricity-officially-coal-free

2 DSS (2005): Cost-Benefit Analysis:w S LI | OA Y 3 kiyed Bledidici®y Geheration | f

* See Ontario Clean Air Alliance (2007) ¢ KS hy i NA 2 t 2 ¢ S NJ-OutisirakegyNiCritiéal®éview add-(2015)t K| & S

hydGl NA2Qa O21f LIKIF&aS 2dziy tSaaz2ya fSENYSR FNRY | Yl &aaiagsS Of A
% http://www.scientificamerican.com/article/ontario-phases-out-coal-fired-power/

%6 1SD (2014) Canadian Carbon Policy Review 2013

z Bloomberg (2014) Toronto air quality shows coal phase out advantage over Alberta
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As a resul t, the carbon intensity of Ont
since 2005. The Province as a whole has reduced its GHG emissions by nearly

20% since 2005 — more than any other Canadian Province.28 This has not caused

major economic disruptions, despite business observers at the time predicting
“economic chaos” a&plaas.29 TeeDntdrid coabphaset he phas
out is a considerable achievement, given how dependent the Province once was

on coal power, and is now a model for others.

Emissions Performance Standard: starting to bite

In 2010, the Canadian Federal Government proposed an Emissions Performance
Standard for coal. This was adopted in 2012, and will finally enter into effect on 1 July
2015. This regulation incorporates two key components essential to any coal phase
out strategy: how to address the risks of lock-in to new emissions, and how to
accelerate retirements of existing plants. Firstly, it rules out new unabated coal
without CCS by requiring any new coal plant to emit no more CO, than a gas power
plant (equivalent to 420g/KWh). Secondly, the measure introduces an end of life
retirement plan for existing coal plants, with retirements scheduled for when plants
approach 50 years of operations, depending on the original commissioning date. This
will lead to the retirementof morethanh al f of Canada’s remai nin
2030, as shown in Figure 4.

Figure 4: Coal capaciyVS G A NBYSy (& dzyRSNJ / I yI Rl Q& 9t {
GW 10
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Source: Pembina Institute, E3G calculations

The EPS regulation could however have been stronger. When originally proposed, it
was intended to be implemented at a level of 375g/KWh, but this was relaxed so as
not to impinge on emissions from gas power plants. Similarly, the proposal that the

%8 http://www.pembina.org/blog/789

 BusinessWire (2005): Ontario's Coal Phase-out Will Have Drastic Consequences, Say The Thinking Companies
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EPS should be applied when plants reached the end of existing Power Purchase

Agreements (PPAs) was dropped, removing an opportunity for plant lifetimes to be

reconsidered on a rolling basis, while the 45 year lifetime limit was extended to 50

years®’As a consequence, the newest coal unit
the EPS until 2062. Completely missing from the EPS was any restriction on emissions

prior to the plant reaching retirement age. This is contrary to the successful approach

taken by Ontario.

In the context of international commitments and comparable efforts among G7
members, the 50 year operational timeframe for unabated coal power generation
all owed und eisinsufficientpaddar obvious farSet for more stringent
regulation at Federal level under any future government. Despite these weaknesses,
the EPS framework is starting to bite, and can be seen to have already influenced
investment decisions on both new and existing power plants.

No appetite for new unabated coal in Canada

In an attempt to beat the introduction of the EPS, Maxim Power proposed to build a
new 500MW coal unit at their H R Milner power plant in Alberta. * This received its
development consent, but was challenged by environmental groups. As a result, the
power plant was instead switched to use two 260MW gas turbines in 2014.%

Also in Alberta, the 1GW Bow City power project was proposed, however this plant
would have included the integration of CCS as a means of meeting the EPS limits.
However this speculative project has not progressed since 2011. There are no other
new coal plant proposals in Canada at present, with the bar now clearly set at a level
that requires CCS, more than doubling the scale of investment required.

As illustrated by Figure 5 below, Canada is in good company among its G7 peers, with

similarly miniscule interest in the development of new coal plants in France, Italy and

the UK. The USA and UK have also taken similar approaches to Canada in instituting a

policy of ‘“no nkiwguwmoeael5 waltdhhouhi CICIS" ' ght s h
coal phase out has been similar in scale to recent capacity retirements in the UK, but

is only a third or the size of retirements already achieved in the USA. A continuation of

plant retirements in other Canadian Provinces will therefore be in line with broader

North American market dynamics and policy actions.

It shouldhoweverb e hi ghl i ght ed t hationCmsitianthgiss S posi t
largely as a result of the Ontario phase out and the lack of a business case for new

investment in unabated coal generation. Canadian government policy has only played

a marginal role to date, but this could potentially grow as plant retirements are

triggered under the EPS in the coming years. As noted above, however, the 50 year

ti meframe of the EPS is not in |ine with
transformation of the energy sector by 2050.

1T RRNBEAAAY T WYAALISNDSLIGIAZ2YyaQ Jprendidailinstifute, gebt&ribe®201202 | £ LIJ2 6 SNJ NB 3 dzt
3! http://www.cbc.ca/news/canada/edmonton/alberta-ok-s-coal-power-plant-angering-eco-groups-1.1052509

*2 http://www.auc.ab.ca/applications/decisions/Decisions/2014/2014-157.pdf
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Retirement planning now underway
A parallel early impact of the EPS regulations can also be seen in the decision by
SaskPower to fit CCS at its Boundary Dam power plant. Unit 3 at the facility was facing
shut down under the EPS, so they anticipated the regulations by repowering the units
and integrating CCS. When it began operations in October 2014 it was the first
commercial scale power plant with CCS in the world. Its direct CO, emissions of
around 120 g/KWh, are 3.5 times less than the EPS threshold, and 3 times lower than
the emissions from an equivalent unabated gas plant — but far higher than zero
emissions renewable alternatives.

As a Crown Corporation, SaskPower has been able to pass through high project costs
to consumers, and has also been criticized for the majority of the CO, captured being
used for Enhanced Oil Recovery (CO,-EOR) —only a minority of the CO, is being
sequestered in a deep saline geological formation at the Aquistore project. The use of
CO,-EOR has been criticized on both climate and financial grounds, as it is not subject
to monitoring and verification of permanent CO, storage, while the financial terms
have resulted in an effective cross-subsidy from electricity consumers to oil
production®*Thi s i s
technologies, despite significant potential across the Province.

contrasted

Wi

t h

SaskPower

3 Canada retirement profile includes 1 plant closed in 2005 as part of the Ontario coal phase out programme.

3 http://www.saskwind.ca/boundary-ccs/
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With two further units at Boundary Dam up for closure by 2019 under the Canadian
EPS regulations, SaskPower has indicated that it would consider undertaking similar
CCS retrofits, and is confident that it could reduce costs by more than 30%.% If it were
to pursue this compliance route, then it would be able to use flexibility provisions
under the EPS that would allow it to continue unabated operations during the
construction phase.

Nova Scotia has implemented the Federal EPS differently under an equivalency
arrangement with the Federal Government. With a broader GHG cap in place and
policies aimed at deploying renewables, the Province is now no longer bound by
retirement deadlines for individual coal power plants. Its coal plants remain ripe for
retirement, but there is currently no firm timeline for a phase out in place.

The end in sight: 15 power plants left

Foll owing the completion of Ontario’ s coa
left in Canada, totaling 9.6GW. As noted above, these are concentrated in particular

provinces, with further details provided in Figure 5 and Tables 1 and 2 below. These

15 plants contain 35 generating units, requiring policy makers and utility operators to

develop targeted retirement plants matched by the addition of alternative generating

capacity. As in Ontario, action to improve energy efficiency and reduce demand will

make this transition easier to achieve, as will greater flexibility on the demand side.

Figure 5: Codired electricity generating stations in Canada, 2015

Coal-fired electricity generating
stations in Canada, 2015

. Operating coal plant
Operating coal plant - some

INSTITUT

BROADBENT

INSTITUTE

Source: Broadbent Institute

* http://www.reuters.com/article/2014/10/02/carboncapture-canada-kemp-idUSLBNORX4ML20141002
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Table 1: Remaining cofited powerplants in Alberta (2013}

Closure
Ca paCity Commissioning g;otseure :lacrl‘ct):ug: :::: "

Province = Company Power Plant Unit Name (MW) Year underEPS  underEPS lifetime
Battle River 3 150 1969 2019 50 2004
Battle River Battle River 4 150 1975 2025 50 2010
AB Atco Power Battle River 5 370 1981 2029 48 2016
Sheerness Sheerness 1: 380 1986 2036 50 2021
Sheerness 2 380 1990 2040 50 2025
Genesee 1 410 1989 2039 50 2024
AB Capital Power Genesee Genesee 2 410 1994 2044 50 2029
Genesee 3" 495 2005 2055 50 2040
AB Maxim Power HR Milner HR Milner 1 150 1972 2019 47 2007
Keephills 1 406 1983 2029 46 2018
Keephills Keephills 2 406 1983 2029 46 2018
Keephills 3 495 2011 2061 50 2046
Sundance 1 280 1970 2019 49 2005
AB Transalta Sundance 2 280 1973 2019 46 2008
Sundance Sundance 3 407 1976 2026 50 2011
Sundance 4 392 1977 2027 50 2012
Sundance 5 392 1978 2028 50 2013
Sundance 6 392 1980 2029 49 2015

6345

" Unit is co-owned by Capital Power and TransAlta Utilities Corp.
" Unit is co-owned by ATCO Power Canada Ltd and TransAlta Utilities Corp.

Note: all data from Environment Canada, except unit capacity. Capacity data from operators. Where only total facility capacity was given, all

individual units were assumed to be of equal capacity.

3 Source: Pembina Institute, E3G calculations
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Table 2: Remaining cofited power plants in other Canadian provinces (2815)

Closure
capadt Commissionin jlaotiut:ider ::acI::):ugree :::ﬁ e
Province Company Power Plant Unit Name y (MW)  gvear EPS underEPS lifetime
MB Manitoba Power Brandon Brandon 5 105 1969 2019 50 2004
NB New Brunswick Power Corporation Belledune Belledune 1 458 1993 2043 50 2028
Lingan 1 155 1979 2029 50 2014
i Lingan 2 155 1980 2029 49 2015
Lingan 3 155 1983 2029 46 2018
. Lingan 4 155 1984 2029 45 2019
NS Nova Scotia Power Inc Point Aconi Point Aconi 1 171 1994 2044 50 2029
Point Tupper Point Tupper 1 154 1973 2019 46 2008
Trenton 5 154 1969 2019 50 2004
Trenton
Trenton 6 154 1991 2041 50 2026
Boundary Dam 3 110 Repowered and fitted with CCS in 2014
e R Boundary Dam 4 139 1970 2019 49 2005
Boundary Dam 5 139 1973 2019 46 2008
SK SaskPower Boundary Dam 6 284 1978 2028 50 2013
o Poplar River 1 291 1983 2029 46 2018
Poplar River 2 291 1980 2029 49 2015
Shand Shand 1 276 1992 2042 50 2027
3346

Note: all data from Environment Canada, except unit capacity. Capacity data from operators. Where only total facility capacity was given, all
individual units were assumed to be of equal capacity.

37 Source: Pembina Institute, E3G calculations
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Alberta in the spotlight

As home to 18 out of the remaining 35 coal units in Canada, Alberta finds itself at the
centre of attention as to how it intends to take forward its climate strategy. Recent
political developments in Alberta have brought the potential for a coal phase out
closer to becoming a reality. The sweeping victory of the New Democratic Party (NDP)
i n Al Brawincibl aléctn of May 2015 opens the door to an explicit focus on coal
emissions going forward. Rachel Notley, Premier and leader of the Alberta NDP, had
called for a 2030 coal phase out in Alberta as recently as March 2015, highlighting
the impact on air pollution and health impacts as well as climate change.

Now in government, the Alberta NDP administration has committed to renewing and
updating the existing carbon emissions regulations. Environment Minister Shannon
Phillips has appointed an expert panel to take evidence and give advice on an
extended set of climate policy measures.* In parallel, the new government is
reviewing the level of royalties received from oil, gas, and tar sands production.* In
that economic context, early action to transition away from coal power generation
could be an attractive means of reducing CO, emissions: the administration has
therefore sought advice from Ontario as to how it achieved its coal phase out.**

Unlike the Boundary Dam plant in Saskatchewan (and in spite of a generous public
subsidy opportunity under the previous government) none of Al ber't
had taken forward planstoi ncor porate CCS. Transalta
was intended as a retrofit project to the most modern unit of its Keephills plant) was
dropped in 2012 due to "the revenue from carbon sales and the price of emissions
reductions [being] insufficient to allow the project to proceed at this 'tithhe new
Albertan government has confirmed that continued funding will be provided to the
previously agreed Alberta Carbon Trunk Line and Quest projects, both of which are

linked to sequestering CO, emissions linked to tar sands production. However the
government has stated that no additional CCS funding is currently planned.”® Earlier in
2015, Transalta had stated that it was reconsidering whether to take forward a CCS-
retrofit at its Sundance plant (where units are scheduled to close in 2019).* But the
combination of low oil prices and reduced government support make this unlikely.

S ‘

Alberta would therefore be better served by prioritising the closure of ageing coal
units and replacing capacity with additional renewables generation as part of its
forthcoming climate strategy.” Indeed, independent analyses have shown that a far-
reaching reduction in coal capacity is possible without serious economic disruptions. A
recent modeling-based study by Clean Energy Canada and the Pembina Institute
found, for instance, that Alberta could phase out virtually all coal power by 2033

* http://www.albertandp.ca/notley_to_introduce_motion_calling_on_government_to_phase_out_coal_in_alberta

* http://alberta.ca/release.cfm?xID=38232B11A8C17-0B34-BBSE-6B03088D9I0D1C786

“© http://alberta.ca/release.cfm?xID=3845594C850AE-E87E-9ECE-469515545E814EFB

“! http://calgaryherald.com/business/energy/notley-looks-to-ontario-as-government-looks-to-shift-from-coal-power

“2 http://www.globalccsinstitute.com/projects/12446

s http://www.edmontonjournal.com/honours+Alberta+carbon+capture+projects+despite+election+scrap+funding/11234733/story.html

“* http://calgaryherald.com/business/energy/transalta-cutting-one-fifth-of-workforce-in-coal-unit

% See Pembina Institute, h LILJ2 NIidzy A GA S& (2 A YLINEMEust20050 SNIF Q&8 Of AYFGS &GN GS3
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without a significant increase in consumer electricity prices. This would also lead to
considerable side benefits in terms of air quality, public health and healthcare
expenditures.*®

Speaking at a Pembina Institute conference on 9" September 2015, Alberta
Environment Minister Shannon Phillips confirmed that early closure of coal plants was
being considered as an option. However Transalta CEO Dawn Farrell responded by
suggesting that the utility would seek compensation payments if closure was required
in a timeframe shorter than the Federal-level EPS limit of 50 years operations. *’

It should be noted, however,t hat Tr ansal t a’tsKeaplllsplantr ecen't
entered operation in 2011, afull 14 yearsaft er Canada’' s commi t ment
Kyoto protocol (and prior t o Afeapacattbm ' s wi t
of future emissions reductions requirements should therefore have been

incorporated into the original investment decision for the plant, not least given the
consideration given to the Th&dnwshaldr ’ CCS
therefore be placed back on Transalta to identify plausible pathways for emissions

reductions and plant retirements, as was successfully achieved in Ontario.

Subsequently, Premier Rachel Notley has indicated that action on coal is expected to

emerge as the top priority of Alberta’s e
change policy, alongside associated actions on renewables, energy efficiency and

carbon pricing. In a speech to the Montreal Chamber of Commerce on 28" September

2015 she acknowledged that coal i s curren
electricity supply, with the Province consuming more coal than the rest of Canada

combined. In the context of increasing international and national pressure for action

on climate change, Premier Notley stressed the importance of proactive action to

reduce emissions, statingd2 S gAff 0SS t221Ay3 F2NI I &GN {
coal as quickly aseweasonably can without imposing unnecessary price shocks on
O2yadzYSNET 2NI NAR&alAy3d aSOdzNRAGEe 2 F &dzlJL) T

This positive statement of intent from the new Albertan government will need to be

implemented through appropriate policy measures, which the expert panel will advise

on in the coming months. The Ontario experience shows that it has been possible to

successfully deliver a coal phase out over a set timeline at the Provincial level, and this

wi || be able to inform Alberta’s impproach
turn help other Provinces and the Canadian Federal government to implement

additional actions and accelerate the current slow timetable set by the Federal

Emissions Performance Standard.

Applying a plant lifetime retirement filter
To illustrate the impact of a coal phase-out in Canada, we extrapolated from current
data how coal capacity retirements could be spread out over the coming decades if

“6 http://cape.ca/wp-content/uploads/2015/02/Pembina-AB-coal-report-May-2014.pdf

Ihusi

47 . . y . .
http://www.ed .com, /Provinc uld+target+coal+fired+power+plants+early+closure+says+environment+minister/11350937/story.html

8 premier Notley Speech to Montreal Chamber of Commerce, 28 September 2015
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plants were decommissioned after 35 years of operations, rather than the 50 year
limit under the Federal EPS. After 35 years, coal power plants can reasonably be
assumed to have recovered their investment costs, so shutting them down to achieve
climate objectives would generally not result in losses for the operator.

As shown by Figure6below, much of Canada’s coal power
outdated. If a 35-years cut-off was enforced, more than 4GW of capacity would be

closed immediately in 2015. A further 3GW would close by 2025 leaving 2.6GW

remaining operational beyond that date. Applying such a plant lifetime limit would

see less than 1GW of unabated coal remaining on the system beyond 2030,

confirming the feasibility of this phase out timeframe.
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Ontario’ s phase out of 9GW of coaYyearpl ants
period, and included the conversion of two units to biomass combustion to provide

peak capacity. Given the scale of Canada’
of appropriate sustainability criteria), a similar approach for the most modern 2GW of

current coal capacity would enable Canada to meet an earlier phase out date.

Furthermore, even a 35-year lifetime should not be automatically assumed for plants
where investment decisions were taken subsequent to the agreement of domestic
and international climate targets, as the likelihood of future emissions restrictions
should have been incorporated into the original project assessment. As noted above,
the operating timeframes in C a n a d affarsewdrtkRRdald be revised as a means of
requiring existing unabated power plants to meet an accelerated phase out target
date. In the light of parallel coal phase out efforts in other G7 countries, a revision to
its EPS policy would provide a positive way forward —and potentially a model for
other countries to adopt as part of an aligned effort.
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