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Abstract

An important question is the effect that the Energy East Pipeline will have on global greenhouse
gas emissions. In this paper we examine the technical and methodological challenges involved
in such an evaluation. Key to our investigation is the application of counterfactual methods to
answer the question, what would the effect be on global emissions if the pipeline were not to
proceed? After reviewing global oil prices as well as the viability of new oil export infrastructure
projects, including rail and pipeline, we construct two scenarios of future oil exports through
2030, likely and unlikely. Both scenarios anticipate increased oil sands production relative to
2013 baseline levels: an additional 2090 TBD is likely though an additional 3345 TBD is
unlikely. We conclnude that it is likely that in absence of the Energy East pipeline, the rate of
export and, hence, emissions associated with Canada’s oil would be reduced by one-third and,
under a more unlikely scenario, reduced by one-quarter.

Keywords: oil sands, Energy East, Keystone XL, pipelines, counterfactuals, climate
change

1. INTRODUCTION

The aim of this paper is to provide a basis for understanding the challenges in evaluating the
climate change impact associated with the Energy East pipeline project in order to promote
dialogue between interested parties. The governments of Ontario and Quebec initially required,
in November 2014, such an evaluation for their approval [1, 2]. Yet Alberta’s former premier
claimed that such an evaluation was unnecessary because “The market will carry this oil
through to market, it will either go by pipeline or by rail or other modes of transport” [3]. In
December 2014, the governments of Ontario and Quebec dropped the emissions evaluation of
the Energy East project from their conditions for project approval [4]. The National Energy
Board, the federal regulatory body, has also indicated that it will not evaluate the project’s
impact on emissions [5].

Yet it seems reasonable in an era of growing concern about climate change that some
evaluation of the Energy East project be undertaken. The only existing evaluation of the Energy
East pipeline known to the authors is a preliminary analysis that focused on so-called
“upstream” emissions related to producing and transporting crude oil and not “downstream”
emissions associated with oil refineries and combustion outside of Canada [6]. That report
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estimated “upstream” emissions at between 30-32 million tonnes carbon dioxide equivalent
(MtCO2e), not insignificant given that Canada’s 2013 emissions stood at 726 MtCOZ2e. Such a
focus on “upstream” emissions is understandable given that by convention, the UN climate
change regime ascribes responsibility for emissions not to jurisdictions where fossil fuels are
produced but where they are consumed. Consequently, only a fraction of the total emissions
associated with production and consumption of oil sands are Canada’s responsibility. The
IPCC, which is responsible under the UNFCCC for methodological issues [7:para.9], explicitly
states that “National inventories include greenhouse gas emissions and removals taking place
within national territory and offshore areas over which the country has jurisdiction” [8: p.1.4]. Yet
there are concerns that this feature of the UN climate change regime has frustrated attempts to
reign in global emissions [9]. A recent study has estimated that one-third of global oil reserves,
half of global gas reserves and over 80% of global coal reserves would need to remain in the
ground in order to meet the UNFCCC'’s target of remaining under a 2°C increase in average
global temperature [10]—assuming that rapid advancement in carbon sequestration technology
is not developed.

In this paper, we provide an initial evaluation of the emissions and climate change impact of the
Energy East pipeline. Such an evaluation is complex because the emissions associated with
the project need to be weighed against a counterfactual scenario, which is highly sensitive to
economic and political factors. As we will elaborate, counterfactual methods are heavily relied
upon in climate policy, including in recent evaluations of the Keystone XL pipeline, though are
perhaps of less familiarity to analysts working in other policy areas. Economic factors include
the global price of oil and, consequently, incentives to expand oil sands production. Political
factors include federal and sub-federal politics in the US and Canada surrounding new pipeline
developments. Such political and economic factors make prediction difficult, for which reason
we are only willing to distinguish between likely and unlikely future scenarios.

In what follows we first provide a brief overview of global oil prices. We then review current
Canadian oil exportation and introduce the Energy East pipeline. The remained of the paper
explores alternative oil export options if Energy East were not to exist, which allow us then to
undertake a rough evaluation of the climate change impact of the Energy East project. We
conclude that in the absence of the Energy East project, oil sands exportation will not be
brought to a halt, but it will be slowed by one-half to one-third against likely and unlikely
counterfactual scenarios playing out until 2030.

2. COUNTERFACTUAL METHODS AND CLIMATE POLICY

Counterfactual scenarios are routinely used in climate policy planning and evaluation. It is
perhaps best well known in carbon offset systems, such as the Clean Development Mechanism
(CDM) of the Kyoto Protocol. Here CDM projects are only to be authorized if they reduce
emissions beyond a counterfactual baseline emissions scenario, or in climate speak are
“additional” to it: “A CDM project activity is additional if anthropogenic emissions of greenhouse
gases by sources are reduced below those that would have occurred in the absence of the
registered CDM project activity” [11: para.43]. There has been considerable concern about the
appropriate measurement of this counterfactual emissions scenario which, by definition, does
not exist [12, 13]. The UNFCCC has responded by tightening the rules surrounding the upfront
assessment of additionality [14]. The latest research into CDM additionality, relies on ex-post
comparative baseline evaluations, concludes that a key challenge is accommodating baseline
conditions that change over a projects 7-10 year crediting period [15, 16].
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Counterfactual methods also play a role in the design of cap-and-trade systems. In determining
the amount of allowances to allocate required, government and industry alike try to anticipate
future developments [17, 18]. Such projections are always prone to error. However, the
incentives facing government and industry alike often lead them to err on the side of economic
growth—"there are strong pressures towards optimism” [17: 498]. Consequently, the chances
of allocating more emissions permits than necessary is a real risk.

Counterfactual evaluation has played an important role in assessing the climate change impact
of the Keystone XL pipeline, which would increase the transport of oil sands crude to refineries
in the US and, most likely, overseas export. In a 2014 report, the US State Department
concluded that the Keystone project “is unlikely to significantly affect the rate of extraction in oil
sands areas (based on expected oil prices, oil-sands supply costs, transport costs, and supply-
demand scenarios)” [19: ES-9]. The global price of carbon is important because it would make
transport costs more salient, including those for construction of new “east-west pipelines” in
Canada and rail [19: ES-12]. Nonetheless, in its review of the report, published in early 2015,
the US Environmental Protection Agency (EPA) concluded that the US State Department’s
assessment was “based in large part on projections of the global price of oil”, which have
dropped significantly since the State Department report [20]. At the current time, the global
price of oil is currently well below the $65-$75 per barrel threshold price the US State
Department identified. In evaluating the impact of the Energy East pipeline on climate change, it
is necessary thus to construct a reasonable counterfactual of Canadian oil production.

3. CURRENT CANADIAN OIL EXPORTATION

Canada holds 173 billion barrels of proven crude oil reserves—96% in the province of Alberta—
which are reportedly the world’s third largest proven reserves after Venezuela and Saudi Arabia
[21: 3]. Consequently, Canada has become a major exporter of crude oil in the past twenty
years. Canada’s oil exports rose from an estimated 1000 Thousand Barrels per Day (TBD) in
1993 and rising to 2554 TBD in 2013 [22, 23]. This increase is largely from the oil sands, which
constitute 56% of total Canadian crude oil production in 2013 [21: 3-4]. The Canadian
Association of Petroleum Producers (CAPP) expects Canadian crude oil production to rise to
6400 TBD by 2030 [21: i]. See Figure 1.
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Figure 1. CCAP Projection of Canadian Crude Oil Production through 2030 [21: i]

The quasi-totality of Canadian oil is purchased by entities in the US. Indeed, the US Energy
Information Agency (EIA) estimates that the US imported 2579 TBD from in 2013, which is
actually slightly more than the 2554 TBD in 2013 reported exported by the CAPP. The
difference is apparently due to estimation parameters rather than any meaningful differences
(Figure 2). This is important as, we shall argue, 2554 TBD in 2013 constitutes the baseline level
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of oil exports without significant additional export infrastructure. While the US still imports the
majority of its oil from OPEC [24, 25], Canada is currently the largest single country supplying
the US with oil, surpassing Saudi Arabia in 2005 [24]. However, Canadian supply is still
considerably less than US domestic production of crude oil, which has expanded considerably
since 2009. (It is not clear how much of US oil produced domestically is consumed internally).
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Figure 2: Two measures of Canadian-US oil trade: Total Canadian export [22, 23] and total US import
from Canada [24, 25]

The vast majority of Canadian oil currently entering the US arrives via pipeline, over 80%
(Figures 3 & 4). As of 2014, existing pipeline capacity stood at 3671 TBD [21: 23]—1117 TBD
above Canada’s current exports. Capacity is affected by maintenance, pressure reductions as
well as the type of product (a pipeline can transport more light crude oil than heavy crude oil)
[26: 4]. For example, existing Enbridge pipelines operate at 76% capacity given constraints on
US lines; the existing TransMountain pipeline operates at almost full capacity when transporting
20% heavy oil sands crude (300 TBD) but could move 400 TBD (33% more) if only light crude
were transported [26: 14-17]. The Canadian Association of Petroleum Producers (CCAP) has
concluded that “the growing supply of crude oil from Western Canada is rapidly filling the
existing pipeline capacity” [21: 22].
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Figure 3. Canadian Crude Oil Exports - By Export Transportation System Summary - 5 year trend [27]
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Figure 4. Canadian & US Crude Oil Pipelines and Proposals (including Energy East) [26: 7]

Of the alternative transport options which include marine and rail transport, the latter has seen
increased growth in recent years. The level of transportation of crude oil by rail in Canada was
almost 200 TBD by the end of 2013 [21: 31]. As the National Energy Board (NEB) has
observed, this figure contrasts with pipeline transport: less than 10% of Canadian crude oil is
currently transported by rail [27]. However, CAPP expects this to increase to 700 TBD by end of
2016, or 23% of current exports assuming no new pipelines [21: 32]. We discuss rail transport
in more detail below, where an upper limit of 1400 TBD appears feasible in the future. We
consider marine transport to be linked to pipeline and rail infrastructure. The only pipeline
currently with access to non-US markets is the TransMountain system which delivers 300 TBD
of crude oil and petroleum products to refineries in Washington and British Columbia (BC) but
also the Westridge marine terminal in Burnaby, BC for export to California, the US Gulf Coast
and Asia [21: 24]. It is estimated that 79 TBD (26%) of current TransMountain oil is exported by
ship to overseas markets [21: 24]. Suncor’'s new marine terminal on the St. Lawrence River lies
just north of Montreal, supplied by rail. It began shipping in 2014 and could see up to 20-30
supertankers per year [28, 29]. Oil sands crude oil is otherwise not currently transported on the
Great Lakes [30]. Exporting oil overseas is itself seen as advantageous as the US market offers
a price that is suppressed relative to global prices [31: 9].

4, THE PROPOSED ENERGY EAST PIPELINE

There is currently no crude oil pipeline connecting Western Canada to Eastern Canada, though
there are many pipelines already existing in North America. The Energy East pipeline project
includes the conversion of a natural gas pipeline to oil service and new pipeline segments to
provide transportation service from Alberta and Saskatchewan to delivery points in Québec and
New Brunswick. The delivery points include three existing refineries in Eastern Canada and, at
least initially, two marine terminals (Cacouna, Québec and Saint John, New Brunswick). The
terminal in Cacouna, Québec has recently been withdrawn, largely given concerns about
biodiversity, while alternative sites are being considered [32]. TransCanada has anticipated the
pipeline’s in-service date by late 2018. The proposed pipeline would have a capacity of 1100
TBD of which 900 TBD is underpinned by firm contracts. It would carry a mix of crudes, with the
share of heavy crude ranging from 20-80% [6: 18-19].

A study by Deloitte [31] has estimated that the project would add $10.0B to Canadian GDP in
the first six-year development and construction phase and $25.3B during a 40-year operations
phase. It would create 2341 additional full-time jobs during the 2013-2015, 7728 during the
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2016-2018 construction period and 1087 sustained jobs. It would also generate $10.2B in
additional tax revenue for federal, provincial and municipal governments.

The estimated volume of crude oil transported by the Energy East would exceed capacity at the
three targeted refineries, estimated at 695 TBD [6: 17], indicating that most is destined for
export. The refineries in question are Suncor’s Montréal facility, Ultramar/Valero’s facilities near
Québec City, and the Irving Oil refinery in Saint John [6: 16-17], which have a combined
capacity of 695 TBD [33]. As has been pointed out, the three existing refineries are not
currently equipped to refine oil sands crude and have existing agreements with other foreign
crude suppliers which would inhibit immediate uptake of crude oil from Western Canada [6: 16-
17]. Yet the Deloitte study suggests that upgrading refineries to use them would have
considerable economic advantages over refining foreign light crude which is marginally more
expensive [31: 16-17]. However, other factors suggest much of the Energy East pipeline oil will
be exported. First, as discussed above, there is already new marine export terminal just outside
of Montréal. Second, as we observe later in discussion of the Trailbreaker project of Enbridge,
refineries in Montréal will already be receiving additional oil sands crude from already accepted
Line 9 section of the Trailbreaker project.

5. GLOBAL OIL PRICES

It is important to understand the recent drop in oil prices. Prices dropped from over $100 per
barrel in mid-2014 to about $50 in early 2015. How long will it last? As expressed in a recent
World Bank study, there are long-term and short-term factors at play: “Underlying demand and
supply conditions for oil determine long-run trends in prices, but short-run movements in market
sentiment and expectations can play a major role in driving price fluctuations” [34: 11]. Long-
term factors include the slowing of the global economy since 2011, the peak of the recovery
post-financial crisis. This saw a steady decline of most global commodities prices—except oil.
Its price remained high given geopolitical risks and pricing policies exercised by OPEC, which
still accounts for 40% of global oil supply. In the early 2010s, OPEC sought a global price of
$100-110 per barrel, up from $25-30 per barrel during the early 2000s [34: 13]. However, as a
result of this policy and rising unconventional oil production, OPEC’s share of global oil supply
has been steadily eroded.

Four factors came together in 2014 to produce the price drop [34]. First, has been the rise of
unconventional oil and gas production in North America, including the oil sands but also shale
gas. Second, the rise of North American oil and gas production prompted OPEC to address its
sliding market share. In its meeting in November 2014, OPEC “... decided to maintain the
production level of 30,000 TBD, as was agreed in December 2011” [cited in 34: 13]. Third, the
easing of political conflicts in Libya and Iraq, particularly in late 2014, resulted in a considerable
increase in their oil reaching global markets. Finally was the appreciation of the US dollar
against most world currencies. As global oil transactions are often consummated in US dollars,
this muted global demand. It is beyond the scope of this paper to gauge long-term oil prices.
Yet most recent oil price forecasts envisage oil prices to range between $60 and $70 per barrel
by 2016 [34: 18]. Key unknowns include the effect of low prices on US shale industry as well as
the slowdown of China’s economy and signs that India’s economy is getting ready to take-off.

Many analysts expect global oil prices to recover to $100 per barrel over the next decade. The
World Bank, for example, expects that supply will be curtailed in the near future though demand
is expected to pick up, along with the expected recovery in global activity and in line with
broader demographic trends [34: 42]. We expect that managers of oil sands will cautiously base
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their investment decisions on this expected long-term price recovery. Cognizant of the risk of
predicting future oil prices, in our counterfactual evaluation we assume that oil prices will return
to $100 per barrel by 2025.

6. RAIL TRANSPORT

It is true that rail transport has been tapped to compensate with insufficient pipeline
infrastructure, delivering 200 TBD by end of 2013. Rail movements for Canadian oil has grown
considerably, particularly between 2011 and 2013 (Figure 4). Nonetheless, as the NEB has
observed, the amount of crude oil moved by rail contrasts with current pipeline transport: less
than 10% of Canadian crude oil is currently transported by rail [27]. It seems implausible that
rail will be able to significantly increase the rate of export of Canadian oil sands.
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Figure 5: Canadian Fuel Oil and Crude Petroleum Moved by Rail: Car Loadings & Tonnage [27: 30]

CCAP identifies three factors involved in shipping oil by rail. First is uploading capacity, which is
expected to rise from 300 TBD in 2013 to 1000 TBD by 2015, with expansion up to 1400 TBD
considered feasible in the near future [21: 31]. Yet as CAPP observes, actual volumes of crude
oil being moved by rail (observed at 200 TBD in late 2013) are lower than capacity at loading
facilities. Second, the rail industry is streamlining crude oil transport [21: 32]. But third, rail
transport is more sensitive to global price fluctuations than shipping by pipeline. Shipping to the
US Gulf Coast might cost as high as $21 per barrel compared to $7 via pipeline [35]. Despite
significant growth of rail transport between 2011 and 2013, as seen in Figure 5, levels
plateaued in 2014 [35]. It is likely that 700 TBD might be transported by late 2016 or 23% of
current pipeline capacity [21: 32], though CCAP suggests that an upper limit of 1400 TBD
appears feasible. We do not know of alternative studies of oil transport capacity other than that
of CCAP, which should be borne in mind when considering our conclusions.

7. OTHER NEW CANADIAN PIPELINES

In addition to the Energy East pipeline, there is the Keystone XL expansion and three other
major new pipeline ventures that are intended to take oil sands oil to foreign markets: Northern
Gateway (Enbridge), Line 9 (Enbridge) and TransMountain Expansion (Kinder Morgan). None
of these three would transport oil sands oil across the US border, and are consequently solely
within the jurisdiction of Canadian federal and provincial authorities, See Table 1. If completed,
Northern Gateway and TransMountain will mostly export crude to foreign, non-US markets. Line
9 is currently intended to deliver oil sands oil to refineries in Ontario and Quebec, though
maritime export from Montreal is also feasible. However, the Line 9 pipeline was originally
designed by Enbridge as part of a larger cross-border project known as Trailbreaker, which
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would connect to an existing pipeline to export oil sand crude to foreign, non-US markets via a
port in Maine. We describe each of these pipelines in further detail below.

Table 1. Canadian “East-West” Oil Sans Pipelines Status

Pipeline Firm Capacity Direction Federal State/Provincial Implementation
(TBD) Regulatory Regulatory Status
Status Status
1) Keystone XL TransCanada 830 Alberta to Under Under Not
Expansion us Gulf Consideration  Consideration implemented
Coast
2) Northern Gateway Enbridge 525 Alberta to Approved Under Construction not
BC 2014 Consideration started;
expected late
2018
3) TransMountain Kinder 890 Alberta to Under Under Construction not
Expansion Morgan BC Consideration  Consideration started;
expected in
service 2018
4) Trailbreaker
- Line 9 Reversal Enbridge 300 Ontario to Approved Approved 2014 Construction
Quebec 2014 started;
expected
service 2015
- Portland-Montreal Enbridge 600 Quebec to Unknown Unknown Unknown
Pipeline Maine

71 Keystone XL Expansion

The Keystone XL (KXL) pipeline would connect crude oil from Alberta to Nebraska, where it will
connect with existing US pipeline infrastructure. If the project is received, it would provide 830
TBD of additional crude. Keystone XL is expected to be in service two years following the
receipt of a Presidential Permit. As is well known, the granting of this permit has proven highly
contentious. At the time of writing, early 2015, President Obama has used his veto power to
block a bill passed by the Republican-controlled Congress authorizing the project’s
implementation; Congress does not have sufficient votes to override Obama’s veto [36].

7.2 Northern Gateway

The Northern Gateway Project of Enbridge would consist of a pipeline with capacity of 525 TBD
connecting Alberta to a marine terminal in Kitimat, BC. In 2014, the federal National Energy
Board recommended that the project be approved. Federal approval is contingent on Enbridge
satisfying 209 conditions, more than half of them have to be met before the company can
commence construction, expected at taking between 12 and 18 months [37]. Perhaps in light of
the federal approval, CAPP reports that the target in-service date for the project is late 2018
[21]. However, the reality of Canadian federalism is that, despite gaining federal approval, the
project faces considerable opposition within BC that has delayed indefinitely the project.

Environmentalists have raised questions about climate change impact and the risk of inland and
coastal oil spills and are preparing legal challenges [38]. First Nations have taken legal action
as well and a deal without accommodating their interests appears unlikely [39]. But most
importantly, the BC government announced in 2012 that the project is subject to five conditions
for it to receive provincial approval [40], which are reproduced in Table 2 below. In BC’s 2015
Speech from the Throne, given in February, the government stated “We will continue to stand
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up for BC with our Five Conditions on heavy oil pipelines. Not to build walls against
development, but to articulate the way we do business in BC” [41].

Table 2. BC government’s 5 conditions to consider support for the Northern Gateway project

1) Successful completion of the environmental review process. In the case of Enbridge, that would mean a
recommendation by the National Energy Board Joint Review Panel that the project proceed;

2) World-leading marine oil spill response, prevention and recovery systems for B.C.'s coastline and ocean to
manage and mitigate the risks and costs of heavy oil pipelines and shipments;

3) World-leading practices for land oil spill prevention, response and recovery systems to manage and mitigate
the risks and costs of heavy oil pipelines;

4) Legal requirements regarding Aboriginal and treaty rights are addressed, and First Nations are provided with
the opportunities, information and resources necessary to participate in and benefit from a heavy-oil project;
and

5) British Columbia receives a fair share of the fiscal and economic benefits of a proposed heavy oil project that
reflects the level, degree and nature of the risk borne by the province, the environment and taxpayers.

Source: [40]

Given the continued debate about the Northern Gateway project within BC, there is a certain
element of doubt that Enbridge will proceed with its construction. As recently reported, despite
receiving federal approval “things have been mighty quiet on the Northern Gateway front, with
no mention of the pipeline in the Q4 earnings, nor in the end of quarter conference call, and
only a page dedicated to the project in Enbridge’s 75-page year-end information form” [42].

7.3 TransMountain Expansion

Northern Gateway is not the only new pipeline project being considered to export oil sands
crude through BC. In 2013, Kinder Morgan submitted an application to the National Energy
Board (NEB) for an expansion to its existing TransMountain pipeline and maritime terminal in
Burnaby, along Vancouver’s bay; it would expand export capacity from 300 TBD to 890 TBD, an
increased flow of 590 TBD [43]. CAPP indicates that if federal from the NEB were received in
2015, proposed expanded system could be operational in December 2017 [21: 28].

If approved and constructed, the TransMountain Expansion would be comprised of two parallel
pipelines twinning the existing pipeline route [21: 28, 43]. Line 1 would consist of existing
pipeline segments and could transport 350 TBD of refined petroleum products and light crude
or potentially heavy crude oil, but at a loss of capacity. The proposed Line 2 would have a
capacity of 540 TBD and would be allocated to the transportation of heavy crude oil. This new
pipeline and configuration set-up would, in effect, add 590 TBD to the existing system for a total
capacity of 890 TBD. The expansion is underpinned by firm contracts totalling 707.5 TBD. The
BC government observes that this expansion would increase the number of oil tankers in
Vancouver's Burrard Inlet to 20-25 per month from the current 4-5 per month [44: 2].

BC’s conditions for approval of the Northern Gateway pipeline also apply in this case [44: 2].
However, the Kinder Morgan expansion project appears less controversial than the Northern
Gateway project. This is likely because the project will largely trace and twin with the existing
TransMountain pipeline. However, the last segment of the pipeline, where it reaches suburban
Vancouver, is reportedly meeting increased local resistance [45]. While some First Nations
have voiced opposition, Kinder Morgan has secured “mutual benefit agreements” along much of
the route, though is still in negotiation with more [46]. Overall, largely an expansion of an
existing system, political opposition appears lower in comparison to the Northern Gateway.
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7.4 Trailbreaker

In 2008, Montreal Pipe Line Limited (MPLL) and Enbridge Incorporated collaborated on a
project they called “Trailbreaker” that would reverse the flow of existing pipelines to bring oil
sands crude to port facilities in Maine. The plan was apparently shelved a year later for
economic reasons, but a number of organizations have suggested that it is being revived [47].
To the best of our knowledge, only the Line 9 section of the project that would bring oil sands
crude to Montreal has been implemented. The revival of the Montreal-Portland section of the
project appears more speculative, with Enbridge recently affirming that plans to send oil sands
crude through to Maine have been abandoned [48]. There are however incentives to see it
proceed. We note in passing that Montreal’s sole refinery is also being targeted for the Energy
East project and oil tankers are too large to navigate to Montreal’s port.

7.41 Line?9

Enbridge Line 9 is an existing pipeline that recently ran westward from Montréal to Sarnia,
Ontario. The pipeline been in operation since 1976; originally flowing eastward, Line 9 was
reversed in 1998 as foreign oil from areas such as West Africa and the Middle East became
more affordable [49]. Approval for reversing the flow from Sarnia to just outside Hamilton,
Ontario was approved in August 2013. In March 2014, Enbridge received approval to reverse
the remaining portion, also known as Line 9B to Montréal [21]. As part of the reversal, Enbridge
will also expand its capacity from 240 TBD to 300 TBD [49]. While originally slated to begin
operation in 2014, the project is now expected in mid-2015 [50].

7.4.2 Portland-Montreal Pipeline

To transport oil sands crude from Montreal to a port in Main, the project would require a
reversal of the flow of the Portland-Montreal Pipe Line (PMPL), which currently carries
conventional crude oil in the other direction [47]. It should be emphasized that Enbridge is not
owner of the PMPL. The line has two direct corporate owners: Montreal Pipe Line Limited
(MPLL), which owns the stretch in Canada; and the Portland Pipe Line Corporation, which is
however a wholly-owned subsidiary of MPLL [47]. In turn, MPLL is reportedly owned by Imperial
Oil Limited and, in a minority position, Suncor Energy [47]. The use of the Portland-Montreal
pipeline to transport oil sands crude to foreign, non-US markets appears highly speculative at
this stage. Yet upon reflection, it seems feasible for owner of the Portland-Montreal pipeline to
strike a deal with TransCanada, which intends on bringing oil sands crude through Montreal
with the Energy East project.

6. COUNTERFACTUAL EVALUATION

Figure 5 below layers the various alternative export routes for Canadian oil sands crude,
ranking them in terms of likelihood of implementation through 2030. We use the term “export”
because the vast majority of oil sands production is destined for US and overseas markets and
very little for Canadian consumption. Such a projection through is clearly laced with many
uncertainties, but we believe that the review of major oil exportation projects considers most
likely developments in the next fifteen years.

As indicated earlier, the total export of 2554 TBD of crude oil in 2013 serves as our benchmark,
of which 2354 TBD is shipped via pipeline and 200 TBD by rail. There are reasons to believe
that current export levels will be maintained. The effect of the drop in global prices on oil sands
production might be less significant than expected. First, operating costs of existing production
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have been as low as $38.31 per barrel [51]. Second, new oil sands projects can still be
financially attractive, especially if implementation has already commenced [51]. As Leach has
recently concluded, “Oil sands production will continue to increase in the near term, likely
through 2020 if not beyond, unless prices decrease materially relative to today” [51].
Accordingly, we maintain 2013 export levels as our initial benchmark. Note that, at full current
export capacity of 2554 TBD, Alberta’s 173 billion barrels of proven oil reserves might be
exported for 185 years before supplies are exhausted.

Even in the absence of Energy East pipeline, there are indications that a certain amount of
additional export capacity will be built and enter into service before 2030. We distinguish
between two counterfactual scenarios, the first “likely” and the second “unlikely”. First, we think
it highly likely that rail transport will increase in the near term to 700 TBD, though further
expansion to 1400 TBD will be delayed until global prices recover, which we tentatively set for
2025. Second, Line 9 of the Trailbreaker project will begin delivering 300 TBD to Montreal in
2015, which is likely to be exported given permission for new supertanker facilities just north of
the city. While the TransMountain expansion project is not a done deal, controversy
surrounding its implementation is much muted compared to other new pipeline projects. We
think it likely that its additional 590 TBD begins shipping to foreign non-US markets in 2018. If
rail transport expands, Line 9 is implemented and the TransMountain expansion succeeds, this
would increase export of oil sands crude from 2013 baseline levels by 2090 TBD to a total of
4644 TBD by 2030 (Figure 5).

Second is the “unlikely” counterfactual scenario. We consider it “unlikely” that the Northern
Gateway, Keystone XL and Trailbreaker Montreal-Portland will proceed. If Northern Gateway
proceeds, we expect it will be delayed and only begin shipping its 525 TBD until global oil prices
might revive, which we have tentatively set for 2025. The biggest wild card is the Keystone XL
expansion. Highly politicized, we expect that this project will not be resolved until the 2016 US
presidential elections. If Keystone were to come into operation, it would also be unlikely before
the global price for oil recovered in, we expect, 2025. The Montreal-Portland stretch of the
previous discussed Trailbreaker project is highly unlikely. Increased supertanker access to just
outside Montreal means that crude oil flowing through Line 9 might be shipped internationally
without recourse to Maine. In any case, the Portland-Maine pipeline would not constitute new
capacity, but would only extend the transport of 300 TBD made feasible by Line 9 to the marine
terminal in Maine. We therefore do not consider it in our counterfactual evaluation as it is more
likely that Line 9 crude itself is exported. If the Portland-Maine pipeline is operationalized to
export oil sands crude, this is more likely as a new deal as part of the Energy East project.
Overall, under this more unlikely scenario, oil sands exports would increase by 3445 TBD
relative to 2013 baseline levels to a total of nearly 6000 TBD by 2030.
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ENorthern Gateway (Unlikely)
4000 -
MmTransMountain Expansion (Likely)
3000 DTrailbreaker, Line 9 (Likely)
@ New Rail (Likely)
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Thousand Barrels per Day (TBD}

OBaseline Pipeline
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Figure 5: Counterfactual baseline analysis of oil sands crude exports in TBD if Energy East not implemented
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We can transform these estimates of oil transported into greenhouse gas emissions upon final
combustion using emission factors reported in the technical literature. While there are various
estimates, we have opted to use 2006 IPCC default values of 73.3 tCO2e/TJ (0.430
tCO2e/barrel) for conventional crude oil and 107 tCO2e/TJ (0.627 tCO2e/barrel) for oil sands
crude [52: 1.23]—indicating that tar sands are associated with approximately 46% greater
emissions than conventional crude. We next estimate emissions based on two different
compositions of pipeline content in terms of conventional and oils sands crude, 80:20 and
20:80. Finally we estimated that all transport options functioned at 85% capacity. We therefore
generate a low and high counterfactual emissions scenario, though recognizing that this is only
an initial, back-of-the-envelope estimation of emissions. (Indeed, the real importance of our
work is identifying the export of oil sands crude associated with Energy East and its
counterfactuals). It should be emphasized again that under current UNFCCC convention these
emissions associated with combustion of oil sands crude are the responsibility of those
jurisdictions where they are consumed, not that of Canada (or specifically, Alberta) where they
are produced.

Results presented in Figure 6 below indicate that current baseline emissions stand upon final
combustion at about 400-550 MtCOZ2e, depending on the amount of tar sands heavy crude
actually exported. Emissions from likely expansion would roughly double this to 800-1000
MtCO2e by 2030. The addition of unlikely pipelines like the Northern Gateway and Keystone XL
would increase emissions to about 1000-1250 MtCO2e by 2030.
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Figure 6: Counterfactual baseline analysis of oil sands crude associated emissions if Energy East not
implemented in low (a) and high (b) emissions scenario

What does this all mean for the climate change impact of the proposed Energy East pipeline?
Using the same expansion factors as above, we estimate the emissions content of its 1100
TBD capacity to range between 190-240 MtCOZ2e per year. The key to understanding
counterfactuals is appreciating the temporal dimension of counterfactual claims. We believe it is
likely that in relation to current exports, new rail and pipeline capacity come online in the near
future that is approximately double (at an additional 2090 TBD or 350-450 MtCO2e) the Energy
East pipeline (an additional 1100 TBD or 190-240 MtCO2e). However, our analysis leads us to
conclude that it is unlikely that Northern Gateway and Keystone XL will be constructed in the
near future, which would add an additional 3345 TBD or 570-720 MtCO2e.

So yes, the crude oil stands a good chance of being exported anyway. At current export

capacity, it would take 185 years to exhaust current known oil sands reserves. However, in the
likely scenario we have defined, which includes new rail as well as the TransMountain and
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Trailbreaker Line 9 pipeline expansion, the absence of Energy East would mean that the rate at
which additional tar sands oil could be exported is reduced by one third. That is, total known oil
sands reserves would be exhausted in approximately 102 years while the addition of the Energy
East would accelerate this such that known reserves are exhausted in 82 years. It is unlikely
that the Northern Gateway and Keystone XL pipeline would come online before 2030. If they
were, the absence of Energy East would be less salient, reducing the rate of export by
approximately one-quarter (the1100 TBD or 190-240 MtCO2e under Energy East is
approximately one-third of the additional 3445 TBD or 590-740 MtCOZ2e under the unlikely
counterfactual scenario). In this unlikely scenario, known oil sands reserves would be
exhausted in 79 years while the addition of Energy East would reduce this to approximately 67
years.

Clearly the rates of exportation and final consumption are estimates. However, we can see that
the absence of Energy East would significantly slow the rate of export of oil sands for
consumption outside Canada. While clearly there are political and economic challenges for
Canada to slow down the rate of oil sands production, a reduction in the rate of export would be
beneficial for the climate. However, it is the rate of production and export that is affected; it’s
unlikely that the absence of Energy East would halt all oil sands production and consumption.

7. CONCLUSION

We have sought to describe the counterfactual scenario of Canadian oil exports if the Energy
East pipeline project were not to exist. After reviewing global oil prices as well as the status of
major oil sands infrastructure upgrades, including pipelines and rail, we have built two
counterfactual scenarios of the oil sands exportation through 2030. Both scenarios anticipate
increased oil sands production relative to 2013 baseline levels: an additional 2090 TBD or 350-
450 MtCO2e is likely though an additional 3345 TBD or 570-720 MtCO2e is unlikely. Thus, the
absence of the Energy East pipeline would not prevent oil sands crude from reaching global
markets. But it is likely that in absence of the pipeline, Canada’s exports would be diminished
by one-third and, in more unlikely scenario, the rate of export would be reduced by one-quarter.
Clearly there is a need to consider the costs and benefits of reducing the export of Canadian oil
sands crude. Finally, while we have sought to include major economic and political factors in
our analysis, we have not been able to include everything. Particularly important for the
evaluation of the project on global emissions are technical issues surrounding the feasibility of
carbon sequestration technology, particularly carbon capture and storage (CCS).It is beyond
the scope of this study to weigh in on the technical feasibility of CCS. To the best of our
knowledge, practical implementation of CCS on a scale to appreciably attenuate emissions
appears a long way off [53]. In these circumstances, efforts to slow the production of fossil fuels
may be necessary.
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