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NOTE ON EPRINC’S UPSTREAM RESEARCH PROGRAM

The North American petroleum renaissance brought about an impressive resurgence 
in U.S. and Canadian oil production. This rising production output required additional 
infrastructure to move these new supplies to coastal refining centers. Two major oil 
pipeline projects, the Dakota Access Pipeline and the Keystone XL have emerged as cost 
effective infrastructure solutions for moving these new supplies to market, but these 
projects have also been a center point of opposition to petroleum and infrastructure 
development. 

This report by Ben Montalbano and Trisha Curtis is part of EPRINC’s multi-year 
research program to provide a thorough understanding of the scale and scope of the 
North American petroleum renaissance. This assessment examines the role of these two 
pipeline projects in supporting the growth of North American oil production and may, 
for years to come, represent the last of the major projects for moving crude oil from the 
Northern Tier to market. 

Ben Montalbano is a Trustee at EPRINC and co-founder of PetroNerds, a Denver 
based consultancy. Trisha Curtis is a non-resident fellow at EPRINC and also a  
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ABOUT EPRINC

The Energy Policy Research Foundation, Inc. (EPRINC), was incorporated in 1944 
as a not- for-profit organization that studies energy economics with special emphasis 
on the production, distribution, and processing of oil and gas resources. It is known 
internationally for providing objective analysis of energy issues. 

The Foundation researches and publishes reports on all aspects of the petroleum 
industry; these reports are made available free of charge to all interested organizations 
and individuals. It also provides analysis for quotation and background information to 
the media. 

Furthermore, it has been called frequently to testify before Congress, to brief 
government officials and legislators, and to provide written background materials 
on request to policymakers. Additionally, EPRINC has been a source of expertise for 
numerous GAO energy-related studies and has provided its expertise to virtually every 
National Petroleum Council study of petroleum issues. 

EPRINC receives undirected research support from the private sector and 
foundations, and it has undertaken directed research from the U.S. government from 
both the U.S. Department of Energy and the U.S. Department of Defense. 
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INTRODUCTION AND BACKGROUND

The Dakota Access Pipeline (DAPL) and Keystone XL pipeline (KXL) projects are 
perhaps the two most controversial pipeline projects in American history. Opposition to 
the pipelines has not necessarily been limited to the scope of the pipeline projects; the 
pipelines also became flashpoints for tangential environmental and climate issues. DAPL 
and KXL, designed to bring crude oil from the Bakken shale oil play in North Dakota 
and the Canadian oil sands, respectively, to refining centers in the Gulf Coast, have 
been beset by delays caused by politics, permitting issues, environmental opposition, 
safety concerns, and protests. Both pipelines were held up after capital had already been 
allocated, pipe purchased, and, in the case of DAPL, construction had begun (Keystone’s 
southern leg, the Marketlink connection to the Gulf Coast, was completed in 2014). 

DAPL construction began in early 2016, but the North Dakota portion of the project 
would soon be held up by protests led initially by the Standing Rock Sioux tribe in 
North Dakota. These protests prompted the Obama Administration and Army Corps 
of engineers to revisit previously issued permits related to the pipeline, leaving it in 
jeopardy as President Obama departed the White House in January 2017.  However, 
President Trump issued an executive order on January 24, 2017 requiring the Army 
Corps of Engineers to expedite the permitting process “to the extent permitted by law.”  
The Army Corps granted the necessary permits shortly thereafter and Energy Transfer 
Partners, the parent company of the DAPL project, quickly resumed construction. 
This decision reversed the policy of the Obama Administration, which had sought to 
expand the scope of its environmental review of the DAPL project.  On February 9, 
2017 President Trump also granted the presidential permit for TransCanada’s KXL (six 
years after its initial proposal). The permit is required by US law as it is a cross-border 
pipeline. President Obama had previously denied this permit in December of 2015 after 
years of environmental reviews.  

Construction of DAPL is now complete and the pipeline became operational in June 
2017. It will transport up to 470,000 b/d of Bakken crude oil from North Dakota and the 
Willison Basin to Patoka, Illinois and onto Nederland, Texas, a major Gulf Coast refining 
center.  The Bayou Bridge Extension, to be completed in the third quarter of 2017, will 
have the capability to move 480,000 b/d from Nederland to St. James, Louisiana, a 
known hub for light sweet crude.  KXL, first proposed in 2010, is partially complete but 
not expected to become operational until 2020 (if the project is advanced). It would bring 
oil from Canada’s oil sands to Cushing, OK.  From Cushing, KXL crude oil volumes will 
be able to move to the Gulf via TransCanada’s existing and underutilized Marketlink 
pipeline, originally designed for connection with KXL. 

Both pipelines were conceived during periods of high-oil prices and robust growth 
in the Northern Tier. For much of the past decade, production from Western Canada’s 
oil sands has exhibited strong, consistent growth. Until crude oil prices collapsed in 
2014, projections for growth in oil sands output were largely on target and demonstrated 
that additional pipelines would be needed to carry incremental volumes of Western 
Canadian crude oil to major refining markets in the U.S. Gulf coast as regional markets 
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of the Rockies (PADD IV) and the Midwest (PADD II) had reached capacity in processing 
Canadian oil sands production. 

DAPL was envisaged during a period of rapid production growth in Williston 
Basin’s Bakken shale oil play.  The play grew from 100,000 b/d in 2007 to over 1 million 
barrels per day (mbd) in 2013.  Because the Bakken exists in a region without any large 
scale historic pipeline infrastructure connected to major refining centers, rising Bakken 
oil output suffered steep discounts due to high transportation costs caused by a relative 
lack of market access to major refining centers.  This lack of pipeline capacity and 
optionality quickly spurred innovative methods to move crude directly to major refining 
centers on the Gulf Coast (St. James in particular) and the East Coast via rail.  Williston 
Basin pipeline capacity has grown in recent years, but not quickly enough to keep up 
with production growth. A large share of Williston Basin crude oil, over 300,000 b/d, 
currently moves to market on the railroads in tank cars.  

The collapse of oil prices in late 2014 caused oil sands growth to stall and Bakken 
production to decline by roughly 20 percent in less than three years.  The reversal in 
crude oil production growth temporarily alleviated the risk of severe market disruptions 
and a transportation crisis, which could have been triggered by delays to DAPL and 
KXL in a more robust oil market.  The drop-off in Northern Tier production has opened 
some transportation capacity in the region, primarily to the Midwest, allowing crude 
oil to flow to markets more freely than when production growth was rampant. Although 
a major bottleneck has been avoided in the near-term, DAPL and KXL provide very 
important functionality for Northern Tier production going forward. They create 
optionality for existing production to move to the most desirable and highest return 
markets, often at a lower cost than that which has prevailed.1  Furthermore, these 
pipelines offer offtake capacity for incremental volumes of production growth out of the 
Canadian oil sands and the Williston Basin, volumes the existing system does not have 
capacity for.            

DAPL and KXL will cause long-term, fundamental shifts in US crude oil markets, 
even in today’s depressed Northern Tier oil market.  Among the important features of 
this new capacity is that it adds optionality for producers and refiners alike, improves 
production economics, lowers tariffs by providing more competition, circumvents old 
hubs and destinations, and diverts congestion to new areas. It is also important to note 
that, at least for the near future, DAPL and KXL may very well be the last two major 
North American oil pipeline projects built, particularly outside of Texas and Oklahoma.  
These projects faced widespread and steadfast resistance on several fronts, including 
from official sources, and ultimately required presidential intervention to become a 
reality. In the absence of some political consensus and government recognition on the 
importance petroleum infrastructure for sustaining the North American oil and gas 
renaissance, opposition is likely to persist. 

continued
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Canada
The 2014 oil price collapse derailed 

the oil sands’ steady growth path.  Several 
large operators have sold their assets, 
cancelled projects, indefinitely delayed 
projects, and some even wrote off reserves 
from their books.  Canadian oil production 
grew by more than 150,000 b/d per year 
from 2005 to 2015 – bringing 2 mbd of new 
production to market. Oil sands production 
accounted for almost all of that growth and 
also offset declines from other Canadian 
production sources.  This run ended in 
2015 when the drop in oil prices and steep 
transportation-related discounts combined 

to force investment and activity cuts in 
oil sands operations, thus putting a lid on 
rising production volumes.  The 2016 Ft. 
McMurray fires added further pressure to 
oil sands production.  Multiple forecasts 
since the drop in oil prices demonstrate 
a downward shift in expectations for oil 
sands production through 2030.  However, 
Canadian production is supported by a 
strong reserve base and could be set grow 
again in an improved price environment.  
CAPP expects Canadian producers boost 
Canadian production by nearly 1 mbd  
by 2030.

Canadian Production Forecast

Source: CAPP

Forecast ➡➡ Historical

Multiple forecasts... demonstrate a  
downward shift in expectations for oil sands 
production through 2030. 
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continued

US and the Williston Basin (Bakken)
US crude oil production, pictured 

below, entered into a high-growth 
trajectory in 2011 led by the Bakken and 
Eagle Ford shale plays, which brought 
over 2 mbd of new production to markets 
in just 5 years. US production dropped 
10 percent, from 9.6 to 8.7 mbd, between 
April 2015 and July 2016, as oil prices 
remained suppressed.  Production has 
since recovered to over 9 mbd behind 
contributions from the bustling Permian 
Basin and offshore Gulf of Mexico and is 
further supported by stabilizing production 
levels in several shale plays.

The Williston Basin, which 
encompasses parts of South Dakota, 
eastern Montana and North Dakota, is 
home to the Bakken shale oil play. It 
has made enormous contributions to US 
oil production growth.  Williston Basin 
production grew by a factor of six from 
2007 to 2015 to 1.3 mm b/d, but has since 
dropped to roughly 1 mm b/d.  Williston 
Basin production volumes have stabilized 
and could even begin to grow modestly 
in a stable $50 price scenario. The 
forecast below projects Williston Basin oil 
production through 2019 at an oil price of 
$50 per barrel.2

US Field Production of Crude Oil (thousand barrels per day)

Source: EIA

The Williston Basin...  
has made enormous contributions  
to US oil production growth. 
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NORTHERN TIER CRUDE OIL PRODUCTION continued

Williston Basin Forecast

Source: PetroNerds, EIA data, DrillingInfo data
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NORTHERN TIER TRANSPORTATION DEFICIENCIES

The surge in Northern Tier production, 
over 2 mbd in 8 years, had overwhelmed 
the region’s transportation capacity 
by the time prices collapsed in 2014.  
Canadian production exceeded the nation’s 
combined refining and pipeline export 
capacity. In 2013, crude-by-rail exports to 
the US ramped up to 150,000 b/d before 
the end of the year. Oil sands producers 

now faced additional transportation costs 
on top of the quality discounts that have 
always been associated with their heavier, 
sour bitumen production, significantly 
harming return on investment.  Higher 
transportation costs lead to lower well 
head values and poorer production 
economics. 

US Receipts of Canadian Crude by Rail

Source: EIA

This problem had been identified 
years earlier.  The slow and steady 
ramp up in oil sands production was 
well understood in the early 2000s.  It 
was clear midstream infrastructure and 
domestic refining demand would not be 
sufficient to transport these volumes to 
market in later years.  However, politics, 
protests, and regulatory hurdles have 
all but killed multiple pipeline project 
proposals in Canada over the past several 
years. Enbridge’s Northern Gateway 
(designed to take crude from Alberta to 
the west coast to be exported via tanker), 
Kinder Morgan’s TransMountain pipeline 

expansion project (adding capacity to an 
existing pipeline to transport increasing 
volumes via tanker to global markets), 
and TransCanada’s Energy East project 
(adding new pipeline to existing gas 
pipelines in order to transport crude to 
the east coast for export via tanker and to 
fill domestic refineries in the east) each 
failed to move beyond conceptualization 
and into the construction phase. These 
pipelines have been met with vast political 
opposition from First Nations tribes 
opposed to additional crude oil tanker 
shipments as well as Eastern Canadian 
constituents opposed to pipeline and oil 
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sands development.  These projects face 
formidable opposition. Keystone XL could 
be Canada’s last export-oriented oil sands 
pipeline. 

The inability to move forward on any 
of the above pipeline projects is a major 
reason why Prime Minister Justin Trudeau 
has given the green light for Keystone XL.  
Oil sands production generates substantial 
value to the Canadian economy. Trudeau’s 
willingness to support a major oil sands 
related project is critical, but it was not 
until President Trump took office in the US 
that Canada had a willing pipeline partner. 

Although steady production growth 
of the oil sands was well anticipated, 
the rapid rise of the Bakken caught the 

midstream sector off guard. The confluence 
of rapid production growth in the both 
the Canadian oil sands and in the Bakken 
in tandem with a lack of new pipeline 
development complicated matters. Pipeline 
capacity in the Williston Basin region was 
only designed to handle pre-Bakken surge 
levels of about 300,000 b/d.  Production 
exceeded pipeline capacity in 2010, 
sending non-piped volumes to rail.  The 
rapid surge in production continued to 
overwhelm the modest pipeline capacity 
additions in the region.  Crude by rail 
shipments, shown in the chart below, 
peaked at over 800,000 b/d in 2014.  
Approximately 300,000 b/d continue to 
move out of the Bakken by rail.  

NORTHERN TIER TRANSPORTATION DEFICIENCIES continued

Production, Pipeline Capacity, Pipeline Flow Estimate, Crude by Rail Volume Estimate

Source: NDPA
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DAPL is the first major pipeline out 
of the Williston Basin that will move 
Bakken crude directly to a major refining 
center.  The Enbridge system currently 
moves Bakken crude north into the 
Enbridge mainline as well as east in a 
direct shot to Clearbrook. But Clearbrook 
itself is not a major refining hub and 
destination. Furthermore, Bakken crude 
on Enbridge lines is batched and therefore 
does not arrive at its destination as a 
clean or neat barrel.  Bakken crude has 
historically competed for pipeline capacity 
with Canadian crude in the Midwest on 
Enbridge’s mainline.  

True Companies’ system moves 
Bakken crude south into Wyoming, but 
refining capacity in the Rockies is limited.  
Although Bakken crude could technically 
move from Wyoming to Colorado and then 
on to Cushing, it would be comingled 
with the other domestic light sweet 
and Canadian heavy crude coming into 
Cushing.  It would still need to find its 
way south from Cushing to get to the Gulf 
Coast.  

Dakota Access moves clean, or 
neat, Bakken barrels from North Dakota 

to Patoka, Illinois and onward directly 
to the Gulf Coast, without stopping in 
the saturated storage hub of Cushing, 
Oklahoma. Bakken crude oil is valued 
for its stable, predictable, and productive 
qualities.  Therefore, in order for Bakken 
producers to maximize the value of their 
production, their barrels must remain 
clean. Rail cars are able to move neat 
barrels and this contributed to the boom in 
crude-by-rail shipments several years ago. 

The following map (next page) shows 
the approximate routes of KXL and DAPL, 
along with DAPL’s ETCOP Trunkline to 
Nederland, as well as the planned EPIC 
and Midland-Sealy pipelines from the 
Permian Basin to the Gulf Coast, against 
a backdrop of major crude oil pipelines 
and refineries.  The net effect is far greater 
direct movements of Northern Tier crude 
oil to prominent refining regions in the 
central Midwest and Gulf Coast.  Note 
that Keystone XL feeds into the existing 
Keystone pipeline in Steele City, Nebraska, 
where it moves to Cushing and optionally 
to Gulf Coast via the 700,000 b/d 
Marketlink pipeline.  

NORTHERN TIER TRANSPORTATION DEFICIENCIES continued
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NEW MARKET DYNAMICS

Selected Major US Pipelines and Pipeline Projects 
Serving the Northern Tier and Gulf of Mexico

Source: PetroNerds, EIA data

The launch of DAPL and KXL will 
permanently alter North American crude 
oil market dynamics. By many metrics 
the infrastructure system will become 
more efficient.  The start-up of DAPL is 
already increasing competition amongst 
pipeline operators in the Williston 
Basin and Rockies regions.  Tariff rates 
are being lowered as shippers seek to 
maintain existing commitments and attract 
spot barrels.  Crude by rail shipments 
will largely be eliminated through 
the combination of Gulf Coast access 
and as reduced tariff rates incentivize 
more barrels to move on pipe.  Savings 
on transportation costs are a boon for 

producers’ bottom lines as producers 
ultimately bear the brunt of shipping costs.  
The additional optionality provided by 
new pipelines enables producers to ship 
their crude to the markets that value their 
crude the most, further improving the 
prices received for each barrel.  

Refiners in St. James, LA, the original 
destination for Bakken crude-by-rail 
shipments, are expected to take in large 
volumes of Bakken crude after the Bayou 
Bridge extension from Nederland is 
completed.  A barrel without a long-term 
pipeline commitment from a shipper can 
flow from North Dakota to the Gulf Coast 
for as little as $7.50 per barrel and some 
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NEW MARKET DYNAMICS continued

committed barrels can flow for less than 
$5 per barrel.  Essentially, DAPL offers 
Bakken barrels lower transportation 
costs and wider access to sought after 
markets.  Bakken barrels will now be able 
to move freely to the Midwest or Gulf 
Coast depending on regional, national, and 
international pricing dynamics.

The market’s need for KXL is not 
as dire as it once was, but it will prove 
essential if and when the oil sands return 
to stable growth.  The stall in growth 
during 2015 and 2016 created some 
breathing room in the nearly maxed out 
system.  In recent years, Enbridge has 
made capacity expansions to existing lines 
serving the oil sands and the company 
has moved aggressively to ship greater 
volumes of heavy oil sands crude to the 
Gulf Coast. DAPL will draw some barrels 
from Enbridge’s system, creating additional 
space for Canadian barrels.   But longer 
term, Keystone XL will be a critical, and 
perhaps the only, outlet for incremental 
oil sands production growth.  The direct 
access that Keystone XL provides to 
Cushing and the Gulf Coast should not 
be understated either. KXL could back-
out existing heavy crude oil imports into 
the Gulf Coast, perhaps from Venezuela 
and Mexico, and will be an important 
supply source for Gulf Coast refiners who 
years ago built out coking capacity in 
anticipation of KXL and the bitumen it 
would carry to them.  

The large volumes of crude oil that 
DAPL and KXL will bring into the Gulf 
of Mexico region could significantly shift 
oil pricing dynamics throughout the US.   
Discounts in the Northern Tier and Rockies 
region will erode as DAPL draws large 

volumes away from the region, increasing 
demand among regional refiners and 
existing pipelines for the remaining crude. 
Pipelines from Wyoming and Colorado 
to Cushing, many of which are already 
running well below capacity, may see flows 
reduced further as the region loses around 
400,000 b/d of crude supplies to the 
Gulf. These pipelines ship more than just 
Bakken crude, but as movements within 
the region adjust to satisfy local refining 
needs due to the shipments through DAPL, 
more crude will be inclined to ‘stay home’, 
leaving lower volumes to move via the 
Rockies to Cushing. Reductions in pipeline 
tariffs out of the Williston Basin east into 
Clearbrook and south into Wyoming are 
already being introduced in anticipation of 
increased competition in the coming years 
as existing volume commitments expire. 

The role of Cushing, Oklahoma (where 
the paper contract for WTI settles on the 
NYMEX) and the West Texas Intermediate 
benchmark could be downgraded due 
to new flow dynamics created by DAPL 
and KXL with (in tandem Marketlink). 
DAPL circumvents Cushing by design; 
the pipeline originates in North Dakota 
and heads to Patoka, IL before moving 
on to Nederland, TX in the Gulf region. 
Therefore, any and all DAPL volumes 
will never pass through Cushing. And, 
as mentioned in the previous paragraph, 
pipelines carrying crude from Colorado 
and Wyoming into Cushing will have 
their flows reduced as DAPL draws barrels 
out of the region and local refineries 
adjust their intake, reducing flows into 
Cushing.  The circumvention of Cushing is 
exacerbated by the planned pipelines out 
of the Permian Basin.  The Midland-Sealy 
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NEW MARKET DYNAMICS continued

and EPIC pipelines will transport crude 
directly from the Permian Basin to Gulf 
Coast refining regions, potentially drawing 
more barrels from the existing pipelines 
between the Permian Basin region and 
Cushing.  

The ultimate effect of these midstream 
developments is less crude flowing into 
Cushing and more crude flowing directly to 
the Gulf Coast, placing far more emphasis 
on the Gulf and the Light Louisiana Sweet 
(LLS) marker as a market benchmark. 
The high quality and API gravity stability 
of Bakken crude oil could make at an 
important benchmark in the Gulf as well. 

Although KXL will pass through 
Cushing, the majority of KXL crude oil 
will flow on to the Gulf via the existing 
and largely vacant Marketlink pipeline.  
These new pipelines will increase direct 
crude capacity to the Gulf by over 2 mbd 
in the next two to three years. Gulf Coast 
refiners will see growing volumes of new 
crude supplies from Canada, the Bakken, 
and the Permian Basin, not to mention 
existing Eagle Ford, offshore, and imported 
supplies.  Gulf Coast discounts will have to 
grow to move certain supplies, particularly 

light condensate (out of the Eagle Ford 
and Permian Basin), and adjustments 
will be necessary to offset dislocations in 
other US regions, such as the East Coast, 
which will have to turn to greater volumes 
of waterborne imports as rail shipments 
from Canada and the Bakken decline. But 
with no restrictions on crude oil exports, 
the Gulf will be able to move supplies in 
and out to meet local refining needs and 
via tanker and adjust to arbitrage to satisfy 
global market demands.  

This latest, and possibly last, 
generation of major US and Canadian 
pipeline projects are nearly all Gulf Coast-
centric and buoyed by access to world 
oil markets after restrictions on crude 
oil exports were removed several years 
ago.  Despite the potential for discounts 
in the near and medium term, the Gulf of 
Mexico region will be a far more flexible, 
economically important, and desirable 
clearing center for crude oil supplies 
than Cushing has been.  Its proximity to 
global markets, major refining centers, and 
diversity of supply sources will ensure that 
the Gulf continues to strengthen as a hub of 
international importance. 

End Notes: 

1Crude by rail costs have varied since their inception in 2009, but their cost is considered to be roughly in line with 
pricing discounts applied to Bakken crude.  It is estimated that Bakken crude can move via rail to the East Coast and 
West Coast (primarily Washington) for under $10/barrel.

2The Bakken has, in aggregate, likely endured its steepest period of production declines. Wells added at the Bakken’s 
peak in 2014 have declined severely but now entered into a flatter production tail. The Bakken rig count jumped when 
oil breached $50 in the spring of 2017 and going forward will moderate the decline of overall volumes going forward in 
a $50/b price environment.   


