
F
ew domestic policy issues have prompted more con-
troversy recently than whether to build the Keystone XL 
pipeline. Proponents contend that it would enhance ac-
cess to Canadian oil, significantly increasing U.S. and 
North American energy security. Opponents counter that 
the pipeline, by opening a long-term channel to market 
for abundant, carbon-rich, Canadian tar-sands oil, would 
sharply accelerate emissions of carbon dioxide (CO2), with 
global climate consequences that would be simply unac-
ceptable. As climate scientist James Hansen said of the 

company proposing to build the pipeline, “Once the spigot is 
open, Trans Canada will have every incentive to milk the massive 
tar-sands basin for all that it is worth.”

Because the pipeline will transit the Canada-U.S. border, 
construction requires an affirmative decision by the U.S. State 
Department—and ultimately by the president. In his June 25 
speech on climate policy, President Barack Obama defined the 
ground rules he proposes to follow in reaching a decision: “al-
lowing the Keystone pipeline to be built requires a finding that 
doing so would be in the nation’s interest. And our national in-
terest will be served only if the project does not significantly 

exacerbate the problem of carbon pollution.” 
How seriously should we take the goal of North American 

energy independence—and can exploitation of the Canadian 
resource contribute consequentially? Would the pipeline neces-
sarily trigger the disaster projected by at least some of the oppo-
nents? Given that the demand for oil will likely persist until we 
find an alternative, carbon-free means to drive our cars, trucks, 
ships, planes, and trains, are the problems associated with ex-
ploiting the tar sands so serious that the resource should be left 
in the ground? If approval for the pipeline is denied, would the 
operators not simply find a different path to market—perhaps by 
train and truck—or even a different market in Asia or Europe? 
(In terms of the climate impact, it makes little difference where 
the oil is consumed.) How should the president decide? Is there 
a middle ground?

 
The Keystone Project. Trans Canada, the entity that would con-
struct, own, and operate the proposed pipeline, is a large public 
company that operates diverse energy-related investments—
among them, 57,000 kilometers of pipelines dedicated primarily to 
transportation and distribution of natural gas, storage for a frac-
tion of this gas, and generation of electric power. It has recently 
expanded to include construction and operation of oil pipelines. 
Keystone, a wholly owned subsidiary, already operates an ex-
tensive network of oil-distributing pipelines, including one that 
provides an important link between the Alberta oil sands and the 
United States.

The existing pipeline extends south from Hardisty, Alberta; pro-
ceeds east through Saskatchewan and Manitoba; crosses the bor-
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der into South Dakota and 
Nebraska; and transitions 
east at Steele City, Nebraska, 
passing through Kansas, Mis-
souri, and Illinois before end-
ing up in Patoka and Wood 
River in Illinois. It channels 
the Albertan oil-sands prod-
uct to refineries in Illinois; 
capacity is 590,000 barrels 
per day. An extension com-
pleted in February 2012 deliv-
ers some of this oil as well from Steele City to Cushing, Oklahoma, a 
key distribution center for U.S. crude. A further extension, endorsed 
by President Obama in March 2012 and now under construction, 
will facilitate transfer of oil from Cushing to refineries on the Gulf 
of Mexico, reducing the bottleneck for midwestern crude currently 
stranded in storage tanks in Cushing.

The Keystone XL option would open a direct link between 
Hardisty and Steele City. As proposed, it could transport 830,000 
barrels of oil daily—but not all from the Alberta tar sands: the 
pipeline would also carry at least some oil from the Bakken shale 
formation in North Dakota. Bakken oil output reached a record of 
nearly three-quarters of a million barrels per day this past April—
a 33 percent increase from the prior year. (North Dakota now 
ranks second in domestic oil production, behind only Texas.)

Approximately 75 percent of oil produced from the Bakken last 
spring left North Dakota by rail. The Keystone extension would 
only modestly address this imbalance; it would not eliminate the 
need for additional infrastructure to service the distribution re-
quirements for the rapidly growing Bakken production.

Transport of oil by rail has its own risks. A portion of the oil 
produced from the Bakken is currently transferred by rail through 
Canada to supply the eastern United States and Canada. The July 
derailment in Lac-Megantic, Quebec, where as many as 50 people 
died, involved a Montreal, Maine, and Atlantic Railroad train car-
rying Bakken crude.

Problems, of course, can also arise in pipeline transport. An 
Exxon Mobil pipeline carrying crude from Canada ruptured 
earlier this year, dumping thousands of barrels of oil into a 
residential subdivision in Arkansas. Trans Canada promises to 
institute comprehensive monitoring and install multiple shut-
off valves to minimize, if not eliminate, problems with the Key-
stone XL project. 

How Big a Resource? Is the amount of oil in the Alberta depos-
its sufficiently large that its exploitation could markedly improve 
North American energy security? An estimated 170 billion barrels 
of oil is thought to be recoverable—sufficient to accommodate 
anticipated U.S. demand for at least 30 years—with tar sands ac-
counting for 99 percent of the resource. By one recent estimate, 
Canada ranks third in proven oil reserves, trailing only Venezuela 
and Saudi Arabia, and the Alberta tar sands comprise 98 percent 
of those estimated reserves. The resource is clearly significant, in 
North America and globally.

Oil production from the Alberta tar sands totaled 1.9 million 
barrels per day in 2012 and is projected to double by 2022. About 
one-third of U.S. net imports of petroleum products—2.55 mil-

lion barrels per day—origi-
nated from Canada last 
year. (Saudi Arabia and 
Venezuela provided most 
of the balance. The Unit-
ed States today imports 
as much as 40 percent of 
its total crude oil and re-
fined oil products—down 
sharply from 60 percent as 
recently as 2005, reflecting 
increased domestic pro-

duction and slowing growth in demand resulting from more ef-
ficient fuel use for transportation.)

Tar-Sands “Oil” and Greenhouse Gases. The “oil” present in tar 
sands is a thick, heavy form of bitumen (the technical term for 
the product) with the consistency of tar. The bitumen can be ex-
tracted from the sand either by mining and subsequent separa-
tion at the surface, or by heating in situ so that it can be piped up 
in liquid form. (The mining approach can be used only to extract 
bitumen within 75 meters of the surface, however, and the bulk of 
the tar sands lies deeper. Nevertheless, each technique accounted 
for roughly half of production in 2011.) The in situ approach pro-
duces slightly higher emissions of greenhouse gases, but the im-
pact on the surface environment is significantly reduced. To date, 
more than 700 square kilometers of the Albertan landscape (an 
area nearly one-fifth the size of Rhode Island) have been altered 
by oil-sands mining activities. Major efforts are under way to re-
claim approximately 10 percent of the affected area, but real dam-
age is likely to persist. In situ production is expected to account 
for an increasing fraction of future production. 

Once released, the bitumen can be converted into a useful form of 
oil by two techniques. One involves adding hydrogen to increase the 
hydrogen-to-carbon ratio of the resulting product, usually by react-
ing bitumen with a hydrogen-rich compound such as natural gas. 
The other involves separating bitumen into carbon- and hydrogen-
rich products, followed by removal of the carbon-rich component 
(coke). Both techniques require further processing to remove sulfur 
and nitrogen to enhance the resulting synthetic crude oil (SCO), 
and each step requires energy (typically fossil fuels), leading to a sig-
nificant increase in greenhouse-gas emissions, notably CO2. 

From 1990 to 2011, Canada’s annual emissions of greenhouse 
gases increased from 591 million to 702 million tons; exploitation 
of the Alberta tar sands accounted for 7.8 percent of total national 
emissions in 2011, an increase from 6.5 percent in 2009. All opera-
tions associated with tar-sands development, including extract-
ing and upgrading the bitumen, accounted for 38.2 percent of Al-
berta’s CO2 emissions in 2010, and the provincial government has 
taken steps to improve matters. Under regulations that went into 
effect in 2010, “large emitters” (operations responsible for annual 
releases in excess of 50,000 tons of CO2) must reduce emissions 
per unit of product by 12 percent relative to their 2003-2005 base-
lines. Failure to meet these targets requires purchasing carbon 
offsets from companies that exceed their quotas or contributing 
$15 per ton of excess emissions to a provincial clean-energy fund. 
(Assets available through this fund totaled more than $300 million 
Canadian in April 2012.) 

The bitumen 
in tar sands 
requires exten-
sive processing 
to become a 
useful, synthetic 
crude oil.
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Alberta has committed $1.2 billion to capture and sequester 
CO2 to reduce damaging emissions by burying it or by deploying 
it to enhance secondary recovery of oil and gas. The first project 
involves capturing CO2 from a bitumen-upgrading plant operated 
by Shell Oil; the facility, scheduled to begin operation in 2015, is 
intended to process up to 1.2 million tons of CO2 per year. The 
second, the Alberta Carbon Trunk Line, is to connect multiple 
carbon-capture sites, deploying the carbon to enhance recovery 
of oil from conventional oil fields. As designed, this project would 
process up to 1.8 million tons of CO2 annually by 2015, with plans 
to increase capacity to handle as much as 15 million tons. These 
projects will likely make at most a modest (and expensive) con-
tribution to reducing the scale of the tar-sands operations’ emis-
sions, which alone exceed 50 million tons of CO2 per year now 
and are expected to increase significantly.

Keystone XL and Future Emissions. Would approval of Keystone 
XL result in a significant increase in net emissions of greenhouse 
gases—the relevant question, given the global nature of the cli-
mate-change challenge? The critical issue relates to the net change 
in emissions resulting from the production, enhancement, distri-
bution, refining, and final consumption of the tar-sands product 
in the transportation sector as gasoline, diesel, or jet fuel.

Answering requires a comprehensive “well-to-wheel” assess-
ment. A summary of such assessments in a recent Congressional 
Research Service report written by Richard K. Lattanzio con-
cluded that per unit of fuel consumed, greenhouse-gas emissions 
associated with Canadian oil sands would be 14 percent to 20 per-
cent higher than a weighted average of transportation fuels now 
sold or distributed in the United States. He added that “compared 
to selected imports, Canadian oil-sands crudes range from 9 per-
cent to 19 percent more emission-intensive than Middle Eastern 
Sour, 5 percent to 13 percent more emission-intensive than Mexi-
can Maya, and 2 percent to 18 percent more emission-intensive 
than various Venezuelan 
crudes.” Assuming that Key-
stone XL would deliver to U.S. 
refineries a maximum supply of 
830,000 barrels per day, he con-
cluded that “incremental pipe-
line emissions would represent 
an increase of 0.06 percent 
to 0.3 percent in total annual 
greenhouse gas emissions for 
the U.S.”—significant, though 
scarcely game-changing. The 
impact could be even smaller if, 
as suggested, some pipeline ca-
pacity were deployed to trans-
port oil from the Bakken field.

Approving the Pipeline—with 
Conditions. In light of these 
data, should the president ap-
prove construction of the pipe-
line? Approval would undoubt-
edly draw criticism from at 
least some environmentalists. 

But a negative decision is unlikely to preclude further develop-
ment of the tar sands. The United States will likely continue to 
be an important and growing final destination for Canadian oil 
delivered—if not by the Keystone XL pipeline—most probably by 
truck and train, both more carbon-intensive means of transport.

Should the president approve construction, he could couple his 
decision with a requirement that Canadian authorities take steps 
to reduce the carbon-intensity of extracting the tar-sands bitu-
men and processing it into SCO. 

Increased use of cogeneration to supply the steam and electric-
ity needed for exploiting the resource could be significant, and 
use of renewable resources—steam produced from concentrated 
solar power (viable in that location) and wind-derived ancillary 
electricity, for example—could further reduce greenhouse-gas 
emissions. With options like these, the president could stipulate 
that the well-to-wheel emissions associated with the tar-sands 
resource should not exceed the average emissions associated with 
current use of liquid fuels for transportation in the United States. 

Increasing supplies of Canadian oil would reduce U.S. depen-
dence on potentially unstable and unreliable sources such as Ven-
ezuela, Saudi Arabia, and Nigeria. A recent advertising campaign 
challenges this conclusion, arguing that the pipeline would simply 
provide a way to deliver heavy Canadian crude to Gulf Coast refin-
eries for processing and export to foreign markets, notably China. 
But the United States is already a net exporter of petroleum prod-
ucts such as gasoline, diesel, and jet fuel. The transition from net 
importer to net exporter took place two years ago, resulting from 
competitive cost advantages enjoyed by refiners benefiting from in-
creased supplies of U.S. crude oil and inexpensive domestic sources 
of natural gas. Delivery of Canadian crude to the Gulf Coast would 
make at most a modest contribution to the trend already under way.

And, as noted, it matters little for the climate impact where the 
oil is consumed. Aggressive commitments by Canadian authori-
ties to reduce the greenhouse-gas footprint of tar-sands devel-

opment, combined with the 
initiatives already announced 
by the president to reduce 
U.S. national emissions, can 
minimize environmental dam-
age. From the U.S. perspective, 
there are sound economic and 
security reasons to encourage 
development of the Canadian 
resource. Subject to the condi-
tions noted here, I would rec-
ommend that the Keystone XL 
project should be approved. 

Butler professor of environmental 
studies Michael B. McElroy consid-
ered the pros and cons of natural-gas 
development in “Fracking’s Future,” 
with Xi Lu, Ph.D. ’11, in this maga-
zine’s January-February issue (page 
24). He is also the author of “Time to 
Electrify” (July-August 2011, page 36) 
and “Saving Money, Oil, and the Cli-
mate” (March-April 2008, page 30).

Pipelines near  
Cold Lake, Alberta,  
distribute oil derived 
from tar sands.
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