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Tar sands crude oil pipeline companies may be putting America’s public safety at risk. Increasingly, 
pipelines transporting tar sands crude oil into the United States are carrying diluted bitumen or 
“DilBit”—a highly corrosive, acidic, and potentially unstable blend of thick raw bitumen and volatile 

natural gas liquid condensate—raising risks of spills and damage to communities along their paths. The 
impacts of tar sands production are well known. Tar sands extraction in Canada destroys Boreal forests and 
wetlands, causes high levels of greenhouse gas pollution, and leaves behind immense lakes of toxic waste. Less 
well understood, however, is the increased risk and potential harm that can be caused by transporting the raw 
form of tar sands oil (bitumen) through pipelines to refineries in the United States. 
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Executive Summary

 Currently, tar sands crude oil pipeline companies are using 
conventional pipeline technology to transport this DilBit. 
These pipelines, which require higher operating temperatures 
and pressures to move the thick material through a pipe, 
appear to pose new and significant risks of pipeline leaks 
or ruptures due to corrosion, as well as problems with leak 
detection and safety problems from the unstable mixture. 
There are many indications that DilBit is significantly more 
corrosive to pipeline systems than conventional crude. For 
example, the Alberta pipeline system has had approximately 
sixteen times as many spills due to internal corrosion as the 
U.S. system. Yet, the safety and spill response standards used 
by the United States to regulate pipeline transport of bitumen 
are designed for conventional oil.
 DilBit is the primary product being transported through 
existing pipelines in the Midwest and would be transported 
in a proposed pipeline to the Gulf Coast. DilBit pipelines 
threaten ecologically important lands and waters from the 
Great Lakes to the Ogallala Aquifer. Moreover, the United 
States is on a path to lock itself into a long-term reliance on 
pipelines that may not be operated or regulated adequately  
to meet the unique safety requirements for DilBit for decades 
to come.
 There are several steps that the United States can and 
should take in order to prevent future DilBit pipeline 
spills. These precautionary steps are essential for protecting 
farmland, wildlife habitat, and critical water resources—
and should be put in place before rushing to approve risky 
infrastructure that Americans will be locked into using for 
decades to come: 

n	 	Evaluate the need for new U.S. pipeline safety 
regulations. Older safety standards designed for 
conventional oil may not provide adequate protection for 
communities and ecosystems in the vicinity of a DilBit 

pipeline. The Department of Transportation (DOT) 
should analyze and address the potential risks associated 
with the transport of DilBit at the high temperatures and 
pressures at which those pipelines operate and put new 
regulations in place as necessary to address these risks. 

n	 	The oil pipeline industry should take special 
precautions for pipelines transporting DilBit. Until 
appropriate regulations are in place, oil pipeline companies 
should use the appropriate technology to protect 
against corrosion of their pipelines, to ensure that the 
smallest leaks can be detected in the shortest time that is 
technologically possible, and companies should ensure 
sufficient spill response assets are in place to contain a spill 
upon detection.

n	 	Improve spill response planning for DilBit pipelines. 
Spill response planning for DilBit pipelines should be done 
through a public process in close consultation with local 
emergency response teams and communities. 

n	 	New DilBit pipeline construction and development 
should not be considered until adequate safety 
regulations for DilBit pipelines are in place. The next 
major proposed DilBit pipeline is TransCanada’s Keystone 
XL pipeline. This pipeline approval process should be 
put on hold until the U.S. Department of Transportation 
Pipeline and Hazardous Materials Safety Administration 
(PHMSA) evaluates the risks of DilBit pipelines and 
ensures that adequate safety regulations for DilBit pipelines 
are in place.

n	 	Reduce U.S. demand for oil, especially for tar sands oil. 
The United States can dramatically cut oil consumption by 
reinforcing existing reduction programs, such as efficiency 
standards for vehicles, and through new investments in 
alternatives to oil. 
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A view of Lake Michigan, one of the treasured resources threatened by pollution from tar sands pipelines.
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INtRoDUCtIoN 
Tar sands crude oil pipeline companies may be putting 
America’s public safety at risk as pipelines transporting tar 
sands crude oil into the United States are increasingly carrying 
a more abrasive and corrosive mix—diluted bitumen or 
“DilBit”—raising risks of spills and damage to communities 
along their paths. While the impacts of tar sands production 
are well known—destruction of Boreal forests and wetlands, 
high levels of greenhouse gas pollution, and immense 
amounts of toxic waste—less well known is the increased risk 
and potential harm that can be caused by transporting the raw 
form of tar sands oil (bitumen) through pipelines to refineries 
in the United States. 
 In the past, the vast majority of tar sands bitumen was 
upgraded in Canada before coming into the United States 
as synthetic crude oil. However, more often now bitumen is 

diluted and piped to U.S. refineries after being strip mined 
or melted from the tar sands under Canada’s Boreal forest 
in Alberta. Bitumen is not the same as conventional oil; it 
has characteristics that make it potentially more dangerous. 
Nonetheless, the safety and spill response standards used by 
the United States to regulate pipeline transport of bitumen are 
designed for conventional crude oil. 
 This report shows that with an increasing trend of more 
bitumen coming into U.S. pipelines, it is important that the 
American public understands the characteristics of bitumen 
in a pipe that are potentially a threat to health and safety. 
The United States needs to ensure that appropriate oil 
pipeline safety and spill response standards that address the 
higher risks associated with transporting corrosive and acidic 
bitumen are in place. Until these safety and spill response 
standards are adopted, the United States should put a hold on 
the consideration of new tar sands pipelines.



tAR sANDs MoVEMENt INto  
thE UNItED stAtEs
Tar sands crude oil pipeline companies are using conventional 
pipeline technology to transport diluted bitumen or 
“DilBit,” a highly corrosive, acidic, and potentially unstable 
blend of thick raw bitumen and volatile natural gas liquid 
condensate. In order to become usable transportation fuels, 
DilBit can only be processed by certain refineries that 
have built the capacity to handle very heavy crudes. With 
Canadian upgraders operating at full capacity, oil companies 
have started transporting more of the raw tar sands to U.S. 
refineries that can either already take the heavier oil or need to 
build additional upgrading capacity. 
 Historically, the United States has imported the majority 
of tar sands crude from Canada in the form of synthetic crude 
oil, a substance similar to conventional crude oil that has 
already gone through an initial upgrading process. Importing 
tar sands oil into the United States as DilBit—instead of 
synthetic crude oil—is a recent and growing development.1 
Without much public knowledge or a change in safety 
standards, U.S. pipelines are carrying increasing amounts of 
the corrosive raw form of tar sands oil. In fact, over the last 

ten years, DilBit exports to the United States have increased 
almost fivefold, to 550,000 barrels per day (bpd) in 2010—
more than half of the approximately 900,000 bpd of tar 
sands oil currently flowing into the United States.2 By 2019, 
Canadian tar sands producers plan to triple this amount to as 
much as 1.5 million bpd of DilBit.3

 DilBit is the primary product being transported through 
the new TransCanada Keystone pipeline that runs from 
Alberta’s tar sands to Illinois and Oklahoma,4 and also 
through Enbridge’s recently-built Alberta Clipper pipeline, 
which terminates in Wisconsin.5 In addition, DilBit is 
transported through the existing Enbridge Lakehead system 
that brings both conventional oil and tar sands from the 
Canadian border to Minnesota, Wisconsin, Illinois, Indiana, 
and Michigan.
 Transporting DilBit is also the primary purpose of 
TransCanada’s proposed Keystone XL pipeline, which 
would run nearly 2000 miles from Alberta through some of 
America’s most sensitive lands and aquifers on the way to 
refineries on the U.S. Gulf Coast.6 This infrastructure will 
lock the United States into a continued reliance on pipelines 
that may not be operated or regulated adequately to meet the 
unique safety requirements for DilBit for decades to come.
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tar sands oil Extraction Risks

Bitumen deposits are found in Northeastern Alberta under 
Canada’s Boreal forest and wetlands in an area approximately 
the size of Florida.7 To extract the bitumen, the oil industry 
strip mines and drills millions of acres of sensitive wildlife 
habitat—disrupting critical terrestrial carbon reservoirs in 
peatlands. Because it requires large amounts of energy, 
production of synthetic crude oil from tar sands is estimated 
to release at least three times the greenhouse gas emissions 
per barrel as compared to that of conventional crude oil.8 In 
addition to its high carbon costs, tar sands oil production:

n   Requires two to five barrels of water for each barrel of 
bitumen extracted9

n  Has already created over 65 square miles of toxic waste 
ponds10 

n  Threatens the health of downstream indigenous 
communities11

n   Is likely to cause the loss of millions of migratory birds that 
nest in the forests and wetlands of the region12 

Tar sands excavated through strip mining are processed with  
hot water to separate the bitumen from the sand and clay. In 
drilling, most companies use a method called steam-assisted  
gravity drainage (SAGD) where steam is pumped under the  
ground to melt the bitumen out of the sand so that it liquefies 
enough to be pumped out. Then, in both cases, the bitumen  
must be diluted with other material—allowing it to flow 
through a pipe to the upgrading and refining facilities. 

“We’re taking the 
Boreal forest and 
just trashing it for 
this dirty, heavy, 
ugly stuff. Let’s make 
some solar panels 

and windmills. Let’s do something clean.”

–  Paul Judice, educator and retired environmental 
engineer in Southeast Texas 
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Suncor Millenium Tar Sands Mine east of the Athabasca River.



DILBIt PIPELINE sAFEtY CoNCERNs
As tar sands oil companies send increasing volumes of DilBit 
to the United States, the risks of pipeline spills are becoming 
more apparent. DilBit pipelines, which require higher 
operating temperatures and pressures to move the thick 
material through a pipe, appear to pose new and significant 
risks of pipeline leaks or ruptures due to corrosion, as well as 
problems with leak detection and safety problems from the 
instability of DilBit. For example, in July 2010, an Enbridge 
tar sands pipeline spilled over 840,000 gallons of diluted 
bitumen into Michigan’s Kalamazoo River watershed.13 

DilBit’s Characteristics Can Lead to Weakening of Pipelines
There are many indications that DilBit is significantly more 
corrosive to pipeline systems than conventional crude. 
Bitumen blends are more acidic, thick, and sulfuric than 
conventional crude oil. DilBit contains fifteen to twenty times 
higher acid concentrations than conventional crudes and five 
to ten times as much sulfur as conventional crudes.14 It is up 
to seventy times more viscous than conventional crudes.15 The 
additional sulfur can lead to the weakening or embrittlement 
of pipelines.16 DilBit also has high concentrations of chloride 
salts which can lead to chloride stress corrosion in high 
temperature pipelines.17 Refiners have found tar sands derived 
crude to contain significantly higher quantities of abrasive 
quartz sand particles than conventional crude.18 
 This combination of chemical corrosion and physical 
abrasion can dramatically increase the rate of pipeline 
deterioration.19 Despite these significant differences, PHMSA 
does not distinguish between conventional crude and DilBit 
when setting minimum standards for oil pipelines. 

 The risks of corrosion and the abrasive nature of DilBit 
are made worse by the relatively high heat and pressure at 
which these pipelines are operated in order to move the thick 
DilBit through the pipe. Industry defines a high pressure 
pipeline as one that operates over 600 pounds per square 
inch (psi).31 Due to the high viscosity or thickness of DilBit, 
pipelines—such as the Keystone tar sands pipeline—operate 
at pressures up to 1440 psi and at temperatures up to 158 
degrees Fahrenheit.32 In contrast, conventional crude pipelines 
generally run at ambient temperatures and lower pressures. 
 Higher temperatures thin the DilBit and increase its speed 
through the pipeline. They also increase the speed at which 
acids and other chemicals corrode the pipeline. An accepted 
industry rule of thumb is that the rate of corrosion doubles 
with every 20 degree Fahrenheit increase in temperature.33 At 
high temperatures, the mixture of light, gaseous condensate, 
and thick, heavy bitumen, can become unstable.34 Variations 
in pipeline pressure can cause the natural gas liquid 
condensate to change from liquid to gas form. This creates gas 
bubbles within the pipeline. When these bubbles form and 
collapse they release bursts of high pressure that can deform 
pipeline metal.35 The instability of DilBit can render pipelines 
particularly susceptible to ruptures caused by pressure spikes.36

Leaks in DilBit Pipelines Can Be Difficult to Detect
Leaks in DilBit pipelines are often difficult to detect. As 
stated above, as DilBit flows through a pipeline, pressure 
changes within the pipeline can cause the natural gas 
liquid condensate component to move from liquid to 
gas phase.37 This forms a gas bubble that can impede the 
flow of oil. Because this phenomenon—known as column 
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Characteristics

Acidity  
(Total Acid Number - TAN)

Viscosity

Sulfur Content

Pipeline Temperature

Pipeline Pressure

Abrasives  
(quartz and silicates)

Conventional Crude20 

0-0.321

5 Centistrokes (cST)

0.34% - 0.57%25 

Less than 100° F26 

600 pounds  
per square inch (psi)27

Nil

Diluted Bitumen

0.856-4.3222

201 cST

3.37%

158° F

1440 psi

Keystone XL pipeline maximum 
capacity would mean over  
125 pounds of quartz sand and 
aluminosilicates per minute.29

Point of Reference

Refiners require special measures to 
prevent corrosion when processing 
crudes with a TAN greater than 0.5.23 
Gasoline at the pump has a viscosity 
of 0.4–0.8 cST.24

Gasoline has a sulfur content of less 
than 0.0000008.%
Conventional crude pipelines tend  
to run at ambient temperatures.
Industry defines a high pressure 
pipeline as one that operates at  
over 600 psi.28 
Common sandblasters use  
between 1.5 and 47 pounds  
of sand per minute.30 

Diluted Bitumen’s Characteristics 



separation—presents many of the same signs as a leak to 
pipeline operators, real leaks may go unnoticed. Because 
the proper response to column separation is to pump more 
oil through the pipeline, misdiagnoses can be devastating.38 
During the Kalamazoo River spill, the Enbridge pipeline 
gushed for more than twelve hours before the pipeline was 
finally shut down, and initial investigation indicates that 
the pipeline’s monitoring data were interpreted to indicate a 
column separation rather than a leak.39 Ultimately, emergency 
responders were not notified until more than nineteen hours 
after the spill began.40 

DilBit is Risky to the Environment and human health
DilBit poses an elevated risk to the environment and public 
safety once a leak has occurred. While all crude oil spills are 
potentially hazardous, the low flash point and high vapor 
pressure of the natural gas liquid condensate used to dilute 
the DilBit increase the risk of the leaked material exploding.41 
DilBit can form an ignitable and explosive mixture in 
the air at temperatures above 0 degrees Fahrenheit.42 This 
mixture can be ignited by heat, spark, static charge, or 
flame.43 In addition, one of the potential toxic products of a 
DilBit explosion is hydrogen sulfide, a gas which can cause 
suffocation in concentrations over 100 parts per million and 
is identified by producers as a potential hazard associated 
with a DilBit spill.44 Enbridge identified hydrogen sulfide as 
a potential risk to its field personnel during its cleanup of the 
Kalamazoo River spill.45 
 DilBit contains benzene, polycyclic aromatic 
hydrocarbons, and n-hexane, toxins that can affect the 
human central nervous systems.46 A recent report filed by 
the Michigan Department of Community Health found that 
nearly 60 percent of individuals living in the vicinity of the 
Kalamazoo River spill experienced respiratory, 

gastrointestinal, and neurological symptoms consistent 
with acute exposure to benzene and other petroleum related 
chemicals.47 In addition to their short term effects, long term 
exposure to benzene and polycyclic aromatic hydrocarbons 
has been known to cause cancer.48 
 DilBit also contains vanadium, nickel, arsenic, and other 
heavy metals in significantly larger quantities than occur  
in conventional crude.49 These heavy metals have a variety 
of toxic effects, are not biodegradable, and can accumulate  
in the environment to become health hazards to wildlife  
and people.50

DILBIt CLEANUP AND EMERGENCY 
REsPoNsE
Clean up of DilBit poses special risks. The characteristics 
of DilBit create challenges for cleanup efforts in rivers and 
wetland environments. In the case of conventional oil spills, 
mechanical devices such as booms, skimmers, and sorbent 
materials—described by the Environmental Protection 
Agency (EPA) as the primary line of defense against oil spills 
in the United States—contain and recover oil floating on 
the water surface.51 However, unlike conventional crude oils, 
the majority of DilBit is composed of raw bitumen which is 
heavier than water. Following a release, the heavier fractions 
of DilBit will sink into the water column and wetland 
sediments. In these cases, the cleanup of a DilBit spill may 
require significantly more dredging than a conventional oil 
spill.52 Further, heavy oil exposed to sunlight tends to form 
a dense, sticky substance that is difficult to remove from 
rock and sediments.53 Removing this tarry substance from 
river sediment and shores requires more aggressive cleanup 
operations than required by conventional oil spills.54 These 
factors increase both the economic and environmental costs  
of DilBit spills. 
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safety of drinking water matters

Residents along the pipeline path put protection of their 
drinking water above arguments in favor of the proposed 
Keystone XL tar sands pipeline. Public opinion research, 
conducted recently by NRDC, shows deep concern about the 
possibility of tar sands pipelines leaking into water supplies, 
especially in Nebraska where the proposed Keystone XL 
tar sands pipeline would cross the Ogallala aquifer, a huge 
freshwater aquifer that provides drinking and agricultural 
water to eight states in the heartland of the United States. 
The research shows that residents believe investing in clean, 
renewable sources of energy is better than investing in a tar 
sands pipeline that will keep the United States reliant on oil 
into the future. Section of pipe from Kalamazoo spill containing rupture. Rupture length is approx 6 ft 5 

inches and is 4 1/2 inches wide at the widest location.
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 The containment and cleanup of a DilBit spill requires 
significant personnel, equipment, supplies, and other 
resources. The Kalamazoo River spill required more than 
2000 personnel, over 150,000 feet of boom, 175 heavy 
spill response trucks, 43 boats, and 48 oil skimmers.55 
Federal regulations for crude oil pipeline spill response lack 
specific standards and mandatory equipment and personnel 
requirements, and are therefore much weaker than regulations 
for other polluters, such as oil tankers and oil refineries.56 
While the Kalamazoo River spill occurred in a populated 
area where residents could notify authorities of the spill and 
significant private spill response equipment was nearby, other 
DilBit pipelines cross significantly more remote areas.57 In 

the entire area of Montana, Nebraska, North Dakota, and 
South Dakota, TransCanada—the operator of Keystone I 
and the proposed Keystone XL pipelines, and its private 
contractors—list a total of 8,000 feet of boom, eight spill 
response trailers, seven skimmers, and four boats available 
to respond to a spill.58 Much of this equipment will take 
hours to transport on-site in the event of a spill in this large 
region.59 

hIstoRY oF DILBIt tRANsPoRtAtIoN IN  
CANADA RAIsEs sAFEtY CoNCERNs60 
One indication of the potential additional hazards of DilBit 
to a pipeline is that the Alberta hazardous liquid pipeline 
system has a relatively high rate of pipeline failure from 
internal corrosion. While DilBit has not been common 
until recently in the United States pipeline system, it has 
composed a high proportion of the product on the Alberta 
pipeline system.61 In Alberta, tar sands producers have been 
using DilBit pipelines since the 1980s to move raw bitumen 
to upgrading facilities. By 2009, over two-thirds of all crude 
produced in Alberta was transported as DilBit at some point 
in its production process.62

 Over half of the pipelines currently operating in Alberta 
have been built in the last twenty years as the tar sands region 
developed.63 In contrast, the majority of hazardous liquid 
pipelines in the United States are more than forty years old.64 
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Source: NRDC Graph. 
a  Internal corrosion caused 8.9 percent of the spills greater than 26 gallons on the United States onshore 

hazardous liquid pipeline system between 2002 and 2010. “Distribution, Transmission, and Liquid 
Accident and Incident Data,” U. S. Department of Transportation Pipeline and Hazardous Materials 
Safety Administration, 2002-2010, http://www.phmsa.dot.gov/portal/site/PHMSA/menuitem.ebdc7a
8a7e39f2e55cf2031050248a0c/?vgnextoid=fdd2dfa122a1d110VgnVCM1000009ed07898RCRD&vgnex
tchannel=3430fb649a2dc110VgnVCM1000009ed07898RCRD&vgnextfmt=print (last accessed January 
12, 2011). Internal corrosion caused 1257 of the 2705 spills greater than 26.3 gallons on the Alberta 
hazardous pipeline system. Of 468 incidents per 10,000 miles of Alberta pipelines, 46.5 percent, or 218 
incidents per 10,000 miles, were caused by internal corrosion between 2002 and 2010. 

Comparison of Pipeline spills per 10,000 Miles Caused by Internal Corrosion between 2002 and 2010

Internal corrosion caused more than sixteen times as many 
spills in the Alberta pipeline system as the U.s. system. 

The corrosive characteristics of DilBit may account for the disparity 
between spill rates in the United States and Alberta hazardous 
pipeline systems. Comparison of pipeline spills greater than 26 
gallons per 10,000 miles of pipeline caused by internal corrosion 
on the Alberta and United States onshore hazardous liquid pipeline 
system between 2002 and 2010.a

Alberta Spills

218

U.S. Spills

13.6

“I just don’t understand 
why we’d put our aquifer 
at risk. If oil gets into the 
water, we’re done. You 
can’t drink oily water and 

you can’t irrigate crops with it.”

–  Randy Thompson, Nebraska landowner whose ranch 
would be crossed by the Keystone XL pipeline
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The older a pipeline is the more attention that a pipeline 
company needs to pay to it because it may not have the same 
type of coating, same strength of steel, or had corrosion 
protections for its entire life. Despite its relatively recent 
construction, Alberta’s hazardous liquid system had 218  
spills greater than 26 gallons per 10,000 miles of pipeline 
caused by internal corrosion from 2002 to 2010, compared  
to 13.6 spills greater than 26 gallons per 10,000 miles of 
pipeline from internal corrosion reported in the United  
States to PHMSA during that same time period.65 This rate 
of spills due to internal corrosion is sixteen times higher in 
Alberta than in the United States.
 While differences in data collection and regulations 
between Alberta and the United States make it impossible 
to make a clear comparison of this data, the higher internal 
corrosion rates in Alberta certainly raise the yet unanswered 
question of whether the properties that are unique to DilBit 
are apt to cause the same corrosion problems in the United 
States as more and more DilBit flows south. 
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“I’m worried about oil that 
we can’t clean up, residing 
in the soils and sediments, 
potentially being a slow 
source of contamination 

into the plants and animals and releasing 
into the river.”

–  Stephen Hamilton, professor of Aquatic Ecology  
at Michigan State University and the President of  
the Kalamazoo River Watershed Council
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Great Lakes
The Great Lakes are the largest source of freshwater 
in the world, and provide drinking water for 40 
million American and Canadian citizens.67 Enbridge 
pipelines that sometimes carry DilBit run through the 

Great Lakes region close to Lake Superior, Lake Michigan, Lake Huron, 
and Lake Erie.68

Lake St. Clair and the St. Clair River
The St. Clair River provides drinking water for 
millions in Southeast Michigan and was threatened 
by a potentially faulty section of the Enbridge 
pipeline that runs under the river and is due to be 

replaced in early 2011.69 The St. Clair River drains into Lake St. Clair, the 
Detroit River, and Lake Erie. 

Indiana Dunes
Enbridge pipelines run near the biologically rich 
and recreationally important Indiana Dunes, on the 
southern shore of Lake Michigan.70

Deep Fork Wildlife Management Area
In Oklahoma, the proposed Keystone XL pipeline 
would cut through this 11,900 acre haven for game 
and non-game species, including Bobwhite Quail, 
turkeys, bobcats, and Bald Eagles.71

Native Prairies and the Threatened  
Topeka Shiner Minnow

In Kansas, the proposed Keystone XL pipeline 
would cross native prairies and may affect critically 
designated habitat for the federally endangered 
Topeka Shiner minnow.72

Whooping Crane and Sandhill Crane Habitat
The proposed Keystone XL pipeline would cross  
the Platte River in Nebraska, an important stop-
over site on the migration path of the endangered 
Whooping Crane. Sandhill Cranes also use the  

area as a nesting site.73

Ogallala Aquifer
The proposed Keystone XL pipeline crosses 
the Ogallala Aquifer, one of the world’s largest 
freshwater aquifers that provides 30 percent of the 
ground water used for irrigation in the United States, 

and drinking water for millions of Americans. The aquifer covers areas 
in South Dakota, Nebraska, Wyoming, Colorado, Kansas, Oklahoma, 
New Mexico, and Texas.

Prairie Potholes and Migratory Birds
In South Dakota, the Keystone XL pipeline route tracks 
the Central and Mississippi migratory bird flyways, 
and cuts through the prairie pothole ecosystem that 
is critically important nesting and migratory staging 

areas for many ducks, including Pintails and Mallards.74

Shortgrass Prairie and Mountain Plover
The South Dakota Shortgrass prairie regions, 
through which the Keystone pipeline passes and 
the proposed Keystone XL pipeline would pass, are 
important habitat for the Mountain Plover, proposed 

for listing as threatened under the Endangered Species Act.75

Pronghorn Antelope Habitat
The Keystone XL pipeline would traverse pronghorn 
antelope habitat in Montana, further fragmenting 
already-threatened migration routes.76 Pronghorn are 
a unique American species whose movements are 

very sensitive to roads and human activity.

sELECt RIVERs thREAtENED BY  
UNItED stAtEs DILBIt PIPELINEs

Missouri River
The longest river on the continent and the route of the Lewis and Clark 
expedition, the Missouri is crossed by pipelines in numerous places, 
including by Keystone pipeline on the South Dakota-Nebraska border 
and the Kansas-Missouri border, by Enbridge pipelines in Missouri, and 
by the proposed Keystone XL pipeline in Montana, near the relatively 
isolated Upper Missouri River Breaks National Monument.77

Yellowstone River
In Montana, the proposed Keystone XL pipeline would cross the 
Yellowstone River, a major tributary into the Missouri River and the 
longest undammed river in the lower 48 states. The river is of vital use 
for fishermen and recreationalists, and is a major irrigation source for 
farmers and ranchers.78

Mississippi River
The Keystone pipeline crosses the Mississippi River in Missouri, near 
the confluence of the Mississippi and Missouri Rivers, and terminates 
just across the river in Illinois. Enbridge pipelines cross the northern 
part of the Mississippi River in Minnesota. 

Kalamazoo River
In Michigan, an Enbridge pipeline crosses the Kalamazoo River which 
flows into Lake Michigan. A spill from this pipeline has already 
damaged the river ecosystem and threatened nearby communities and 
the Great Lakes.79

Red River
The Red River serves an important breeding ground for the highly 
endangered Interior Least Tern, which requires feeding areas with 
shallow waters and an abundance of small fish.80 The proposed 
Keystone XL pipeline would cross the Red River on the Oklahoma-
Texas border. 

Neches River
The Neches River is the last river in East Texas with abundant wildlife, 
clean water, scenic river vistas, and forests. The proposed Keystone XL 
pipeline would cross the Neches River in Texas.81 
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With more DilBit coming into the United States in pipelines built under conventional oil standards, it is important to 
understand the water resources, habitat, and wildlife at risk from existing DilBit pipelines throughout the Midwest as 
well as from the proposed Keystone XL pipeline to Texas.
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ENsURING oUR sAFEtY
There are several steps that the United States can and should 
take in order to prevent future DilBit pipeline spills. These 
precautionary steps are essential for protecting farmland, 
wildlife habitat, and critical water resources—and should be 
put in place before rushing to approve risky infrastructure 
that Americans will be locked into using for decades to come. 

n	 	Evaluate the need for new U.S. pipeline safety 
regulations. Older safety standards designed for 
conventional oil may not provide adequate protection for 
communities and ecosystems in the vicinity of a DilBit 
pipeline. The Department of Transportation should 
analyze and address the potential risks associated with the 
transport of DilBit at the high temperatures and pressures 
at which those pipelines operate and put new regulations 
in place as necessary to address these risks. 

n	 	The oil pipeline industry should take special 
precautions for pipelines transporting DilBit. Until 
appropriate regulations are in place, oil pipeline companies 
should use the appropriate technology to protect 
against corrosion of their pipelines, to ensure that the 
smallest leaks can be detected in the shortest time that is 
technologically possible, and companies should ensure 
sufficient spill response assets are in place to contain a spill 
upon detection.

n	 	Improve spill response planning for DilBit pipelines. 
Spill response planning for DilBit pipelines should be done 
through a public process in close consultation with local 
emergency response teams and communities. 

n	 	New DilBit pipeline construction and development 
should not be considered until adequate safety 
regulations for DilBit pipelines are in place. The next 
major proposed DilBit pipeline is TransCanada’s Keystone 
XL pipeline. This pipeline approval process should be 
put on hold until PHMSA evaluates the risks of DilBit 
pipelines and ensures that adequate safety regulations for 
DilBit pipelines are in place.

n	  Reduce U.S. demand for oil, especially for tar sands oil. 
The United States can dramatically cut oil consumption by 
reinforcing existing reduction programs, such as efficiency 
standards for vehicles, and through new investments in 
alternatives to oil. 

U.S. pipelines are carrying increasing 
amounts of the corrosive raw form of  
tar sands oil under regulations meant  
for the less corrosive conventional oil.



PAGE 13 | NRDC Tar Sands Pipelines Safety Risks

ENDNotEs
 1  “Oil Sands Statistics 2000-2007,” Canadian Association of Petroleum Producers, http://membernet.capp.ca/raw.asp?x=1&dt=NTV&e=PDF&dn=34093 (last accessed January 12, 2011). 
 2  The United States imported 550,000 bpd of blended bitumen (DilBit, SynBit, and DilSynBit) in the 1st quarter of 2010; this does not include synthetic crude oil. Estimated 

Canadian Crude Oil Exports by Type and Destination, 2010 Q1, National Energy Board, 2010, http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/sttstc/crdlndptrlmprdct/2010/
stmtdcndncrdlxprttpdstnt2010_q1.xls (last accessed January 12, 2011). The ERCB estimates that in 2009, Alberta exported 500,000 bpd of SCO (79,600 m3/day, p. 2-34) to refineries 
in the United States. Andy Burrowes, Rick Marsh, Marie-Anne Kirsch et al., Alberta’s Energy Reserves 2009 Supply/Demand Outlook 2010-2019, Calgary, Alberta: Energy Resources 
Conservation Board, 2010, http://www.ercb.ca/docs/products/STs/st98_current.pdf (last accessed January 12, 2011). 

 3  Andy Burrowes, Rick Marsh, Marie-Anne Kirsch et al., Alberta’s Energy Reserves 2009 Supply/Demand Outlook 2010-2019, Calgary, Alberta: Energy Resources Conservation Board, 
2010, p. 3, http://www.ercb.ca/docs/products/STs/st98_current.pdf (last accessed January 12, 2011). 

 4  The Keystone pipeline has a capacity of 591,000 bpd. “Keystone Pipeline Project: Project Information,” TransCanada Corporation Home, TransCanada PipeLines Limited, 2010, http://
www.transcanada.com/project_information.html (last accessed January 12, 2011). 

 5  The Alberta Clipper Pipeline has a capacity of 450,000 bpd with an ultimate capacity of up to 800,000 bpd. “Alberta Clipper,” Enbridge Expansion, Enbridge, 2011, http://www.
enbridge-expansion.com/expansion/main.aspx?id=1218 (last accessed January 12, 2011).

 6  The Keystone XL pipeline would have a capacity of up to 900,000 bpd. “Project Home Page,” U. S. Department of State: Keystone XL Pipeline Project, Entrix, Inc., July 26, 2010, http://
www.keystonepipeline-xl.state.gov (last accessed January 12, 2011). 

 7  Frequently Asked Questions on the Development of Alberta’s Energy Resources – Oil Sands, Calgary, Alberta: Energy Resources Conservation Board, 2010, http://www.ercb.ca/docs/
public/EnerFAQs/PDF/EnerFAQs12-OilSands.pdf (last accessed January 12, 2011).

 8  Development of Baseline Data and Analysis of Life Cycle Greenhouse Gas Emissions of Petroleum-Based Fuels, National Energy Technology Laboratory, 2008, DOE/NETL-2009/1346. 
See tables 2-4 and 2-5 on p. 12.

  9  Dan Woynillowicz, Chris Severson-Baker and Marlo Raynolds, Oil Sands Fever: The Environmental Implications of Canada’s Oil Sands Rush, Alberta, Canada: The Pembina Institute, 
2005. 

 10  Simon Dyer and Mark Huot, Fact Sheet: Mining vs. In Situ, Alberta, Canada: The Pembina Institute, 2010, http://pubs.pembina.org/reports/mining-vs-in-situ.pdf (last accessed January 
12, 2011). 

 11  Kevin Timoney, A study of water and sediment quality as related to public health issues, Fort Chipeywan, Alberta, Alberta, Canada: Nunee Health Board Society, 2007. 
 12  Jeff Wells, Susan Casey-Lefkowitz, Gabriela Chavarria and Simon Dyer, Danger in the Nursery: Impact on Birds of Tar Sands Oil Development in Canada’s Boreal Forest, Washington, 

DC: Natural Resources Defense Council, 2008, http://www.nrdc.org/wildlife/borealbirds.asp (last accessed January 12, 2011).
 13  In a conference call, the CEO of Enbridge acknowledged that the Kalamazoo spill involved Cold Lake DilBit, a blend of 1/3 diluent and 2/3 bitumen. Eartha Jane Melzer, “Pipeline 

spill underlines fears of new tar sands development,” The Michigan Messenger, August 10, 2010, http://michiganmessenger.com/40744/pipeline-spill-underlines-fears-of-new-tar-
sands-development (last accessed January 12, 2011). Enbridge has identified the source of the crude as Christina Lake / Foster Creek in situ sources currently transported as Cold Lake 
DilBit. Enbridge Line 6B 608 Pipeline Release, Marshall Michigan, Health and Safety Plan, Enbridge, Inc., 2010, http://www.epa.gov/enbridgespill/pdfs/finalworkplanpdfs/enbridge_
final_healthsafety_20100819.pdf (last accessed January 12, 2011). Chris Killian, “Enbridge says more oil spilled in Kalamazoo than it previously estimated,” The Kalamazoo Gazette, 
December 2, 2010, http://www.mlive.com/news/kalamazoo/index.ssf/2010/12/enbridge_says_more_oil_spilled.html (last accessed January 12, 2011). 

 14  Gareth Crandall, Non-Conventional Oil Market Outlook, Presentation to: International Energy Agency, Conference on Non-Conventional Oil, 2002, p. 4, http://www.iea.org/work/2002/
calgary/Crandall.pdf (last accessed January 12, 2011).

  15  Canadian Crude Quick Reference Guide Version 0.54, Crude Oil Quality Association, 2009, http://www.coqa-inc.org/102209CanadianCrudeReferenceGuide.pdf (last accessed January 
12, 2011).

 16  William Lyons and Gary Plisga, Standard Handbook of Petroleum and Natural Gas Engineering, Burlington, MA: Gulf Professional Publishing, 2005, p. 4-521.
 17  Planning Ahead for Effective Canadian Crude Processing, Baker Hughes, 2010, p. 4, http://www.bakerhughes.com/assets/media/whitepapers/4c2a3c8ffa7e1c3c7400001d/

file/28271-canadian_crudeoil_update_whitepaper_06-10.pdf.pdf&fs=1497549 (last accessed January 12, 2011); A. I. (Sandy) Williamson, Degradation Mechanisms in the Oilsands 
Industry, Calgary, Alberta: Ammonite Corrosion Eng. Inc., 2006, Presentation to the National Association of Corrosion Engineers, slide 27, http://www.naceedmonton.com/pdf/
FtMacPresentation/Ammonite_Degradation%20Mechanisms%20in%20OS%20Operations_NACE_Fort%20Mac_10%2006.pdf (last accessed January 12, 2011).

 18  2008 NPRA Q&A and Technology Forum: Answer Book, Champion’s Gate, FL: National Petrochemical and Refiners Association, 2008, Question 50: Desalting, http://www.npra.org/
forms/uploadFiles/17C4900000055.filename.2008_QA_Answer_Book.pdf (last accessed January 12, 2011).

 19  Henry Liu, Pipeline Engineering, Boca Raton, FL: CRC Press LLC, 2003, p. 317, http://books.google.com/books?id=v_THSIAdx60C&pg=PA317&lpg=PA317&dq=erosion+corrosion+pipelin
e&source=bl&ots=GLwIdWcqyv&sig=jaYy3QrfxaoKGD3d0yCkt2oem6E&hl=en&ei=5UQjTcLhOcGC8gbw8KzRCA&sa=X&oi=book_result&ct=result&resnum=9&ved=0CFYQ6AEwCA#v=on
epage&q=erosion%20corrosion%20pipeline&f=false (last accessed January 12, 2011). 

 20  West Texas Intermediate
 21  Keith Couch, James Glavin and Aaron Johnson, The Impact of Bitumen-Derived Feeds on the FCC Unit, Des Plaines, Illinois: UOP LLC, 2008, http://www.uop.com/objects/AM-08-

20%20FCC%20Bitumen%20Processing.pdf (last accessed January 12, 2011). 
 22  Canadian Association of Petroleum Producers, March 25, 2008, TAN Phase III Project Update, p. 7, http://www.ccqta.com/docs/documents/Projects/TAN_Phase_III/TAN%20

Phase%20III%20-%20March%202008.pdf (last accessed January 12, 2011).
 23  G. R. Crandall et al., Oil Sands Products Analysis for Asian Markets, Purvin & Gertz, Inc., 2005, p. 102, http://www.energy.alberta.ca/Petrochemical/pdfs/products_analysis_asian_

markets.pdf (last accessed January 12, 2011). 
 24  “Fluids – Kinematic Viscosities,” The Engineering ToolBox, http://www.engineeringtoolbox.com/kinematic-viscosity-d_397.html (last accessed January 12, 2011). 
 25  West Texas Intermediate, Environmental Science and Technology Centre, 2010, Oil Properties Database, http://www.etc-cte.ec.gc.ca/databases/OilProperties/pdf/WEB_West_Texas_

Intermediate.pdf (last accessed January 12, 2011).
 26  Joint Rates, Rules and Regulation Permits applied on Petroleum Products from points in Louisiana to points in Alabama, Colonial Pipeline Company, 2008, p.3 http://docs.google.

com/viewer?a=v&q=cache:AjCOfgP6boQJ:www.colpipe.com/pdfs/Supp%25203%2520FERC%252088Conocophillips.xls.pdf+Colonial+pipeline+specifications+temperature+F&hl=
en&gl=us&pid=bl&srcid=ADGEESgnFL1hSRhw0o7f2KD7gH93MxUboEdKoHcMCsuAoNnIm6mjQ4pythJTZbtUm-r6UYUwZYH_h0MYZQQO4BdoBg4Rr8M_zqBi3bTq3ZLdMkB9GXA6-
N5uaLMi0PL2Fg1r_Ybqpepl&sig=AHIEtbSA8D1lC4mXOq-mUgRrY4MMBRo6XA (last accessed January 12, 2011). 



PAGE 14 | NRDC Tar Sands Pipelines Safety Risks

 27   “Pipeline Terminology,” Shell U. S. Homepage, Shell Oil Company, http://www.shell.us/home/content/usa/products_services/solutions_for_businesses/pipeline/pipeline_america/
terminology/ (last accessed January 12, 2011).

 28  “Pipeline Terminology,” Shell U. S. Homepage, Shell Oil Company, http://www.shell.us/home/content/usa/products_services/solutions_for_businesses/pipeline/pipeline_america/
terminology/ (last accessed January 12, 2011). 

 29  According to Dennis Haynes at the NPRA, in some of the bitumen-derived crudes, there has been reported solids loading of as much as hundreds of pounds per thousand barrels of 
crude. Over two hundred pounds of solids per thousand barrels of crude is equivalent to 125 lbs of solids at a rate of 900,000 bpd. 2008 NPRA Q&A and Technology Forum: Answer 
Book, Champion’s Gate, FL: National Petrochemical and Refiners Association, 2008, Question 50: Desalting, http://www.npra.org/forms/uploadFiles/17C4900000055.filename.2008_
QA_Answer_Book.pdf (last accessed January 12, 2011).

 30  “Portable Pressure Blasting Series,” Kramer Industries, Inc., 2011, http://www.kramerindustriesonline.com/blasting-systems/ppb-series.htm (last accessed January 12, 2011). 
 31  “Pipeline Terminology,” Shell U. S. Homepage, Shell Oil Company, http://www.shell.us/home/content/usa/products_services/solutions_for_businesses/pipeline/pipeline_america/

terminology/ (last accessed January 12, 2011).
 32  “Keystone Pipeline, USA,” Net Resources International, 2011, http://www.hydrocarbons-technology.com/projects/keystone_pipeline/ (last accessed January 12, 2011); Draft 

Environmental Impact Statement for Keystone XL, Appendix L: Pipeline Temperature Effects Study, U. S. Department of State, 2010. The DEIS and its appendices for Keystone XL can 
be found via http://www.keystonepipeline-xl.state.gov.

 33  See, CIRIA, Chemical Storage Tank Systems – Good Practices, p. 204.
 34  “Expert Viewpoint – Phase Behaviors of Heavy Oils and Bitumen,” Schlumberger Ltd., 2011, http://www.heavyoilinfo.com/feature_items/expert-viewpoint-phase-behavior-of-heavy-

oils-and-bitumen-with-dr.-john-m.-shaw (last accessed January 12, 2011). See also: Changjun Li et al., Study on Liquid-Column Separation in Oil Transport Pipeline, ASCE Conf. Proc. 
361, p. 54, 2009,  http://cedb.asce.org/cgi/WWWdisplay.cgi?175441 (last accessed January 12, 2011).

 35  This phenomenon is known as cavitation. A. I. (Sandy) Williamson, Degradation Mechanisms in the Oilsands Industry, Calgary, Alberta: Ammonite Corrosion Eng. Inc., 2006, 
Presentation to the National Association of Corrosion Engineers, slide 31, http://www.naceedmonton.com/pdf/FtMacPresentation/Ammonite_Degradation%20Mechanisms%20in%20
OS%20Operations_NACE_Fort%20Mac_10%2006.pdf (last accessed January 12, 2011).

 36  John M. Shaw and Xiang-Yang Zou, “Challenges Inherent in the Development of Predictive Deposition Tools for Asphaltene Containing Hydrocarbon Fluids,” Petroleum Science and 
Technology, Vol. 22, Nos. 7 & 8, pp. 773-786, 2004, http://www.uofaweb.ualberta.ca/jmshaw/pdfs/2004Challenges_Inherent_in_Development.pdf (last accessed January 12, 2011). 

 37  A. Bergant and A. R. Simpson, “Cavitation in Pipeline Column Separation,” 1999, http://www.iahr.org/membersonly/grazproceedings99/doc/000/000/112.htm (last accessed January 
12, 2011). 

 38  Matthew McClearn, “Enbridge: Under Pressure,” Canadian Business, December 6, 2010, http://www.canadianbusiness.com/markets/commodities/article.jsp?conte
nt=20101206_10023_10023 (last accessed January 12, 2011).

 39  Deborah Hersman, Chairman of the National Transportation Safety Board, Testimony before Committee on Transportation and Infrastructure, September 15, 2010, http://www.ntsb.
gov/speeches/hersman/daph100915.html (last accessed January 12, 2011). See also: Matthew McClearn, “Enbridge: Under Pressure,” Canadian Business, December 6, 2010, http://
www.canadianbusiness.com/markets/commodities/article.jsp?content=20101206_10023_10023 (last accessed January 12, 2011). See also: Eartha Jane Melzer, “Pipeline spill 
underlies fears of new tar sands development,” Michigan Messenger, August 10, 2010, http://michiganmessenger.com/40744/pipeline-spill-underlines-fears-of-new-tar-sands-
development (last accessed January 12, 2011). Richard Kuprewicz is quoted in the Michigan Messenger as stating that the viscosity of tar sands and the use of diluents create 
frequent pressure warnings in pipeline monitoring systems, false positives that can make it more difficult to detect a real pressure problem in the pipe which can indicate a leak.

 40  Deborah Hersman, Chairman of the National Transportation Safety Board, Testimony before Committee on Transportation and Infrastructure, September 15, 2010, http://www.ntsb.
gov/speeches/hersman/daph100915.html (last accessed January 12, 2011).

 41  There are numerous cases of pipeline explosions involving NGL condensate, including the January 1, 2011 explosion of a NGL condensate line in northern Alberta (“Pengrowth 
investigates pipeline explosion in northern Alberta,” The Globe and Mail, January 2, 2011, http://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/
pengrowth-investigates-pipeline-explosion-in-northern-alberta/article1855533/ (last accessed January 12, 2011)); and the 2007 explosion of an NGL pipeline near Fort Worth Texas 
after it had been ruptured by a third party (“No Injuries In Parker Co. Gas Pipeline Explosion,” AP/CBS 11 News, 12 May 2007, http://www.keiberginc.com/web_news_files/pipeline-
explosion-pr1.pdf (last accessed January 12, 2011)).

 42  “Material Safety Data Sheet: Natural Gas Condensates,” Imperial Oil, 2002, http://www.msdsxchange.com/english/show_msds.cfm?paramid1=2480179 (last accessed January 12, 
2011).

 43  “Material Safety Data Sheet: Natural Gas Condensate, Petroleum,” Oneok, 2009, http://www.oneokpartners.com/en/CorporateResponsibility/~/media/ONEOK/SafetyDocs/
Natural%20Gas%20Condensate%20Petroleum.ashx (last accessed January 12, 2011). 

 44  “Hydrogen Sulfide,” Occupational Safety and Health Administration, Fact Sheet, 2005, http://www.osha.gov/OshDoc/data_Hurricane_Facts/hydrogen_sulfide_fact.pdf (last accessed 
January 12, 2011); “Material Safety Data Sheet: DilBit Cold Lake Blend,” Imperial Oil, 2002, http://www.msdsxchange.com/english/show_msds.cfm?paramid1=2479752 (last accessed 
January 12, 2011).

 45  Enbridge Line 6B 608 Pipeline Release, Marshall Michigan, Health and Safety Plan, Enbridge, Inc., 2010, http://www.epa.gov/enbridgespill/pdfs/finalworkplanpdfs/enbridge_final_
healthsafety_20100819.pdf, (last accessed January 12, 2011).

 46  “Material Safety Data Sheet: DilBit Cold Lake Blend,” Imperial Oil, 2002, http://www.msdsxchange.com/english/show_msds.cfm?paramid1=2479752 (last accessed January 12, 2011).
 47  Martha Stanbury et al., Acute Health Effects of the Enbridge Oil Spill, Lansing, MI: Michigan Department of Community Health, November 2010, http://www.michigan.gov/documents/

mdch/enbridge_oil_spill_epi_report_with_cover_11_22_10_339101_7.pdf (last accessed January 12, 2011). 
 48  Toxicological Profile for Polycyclic Aromatic Hydrocarbons, Agency for Toxic Substances and Disease Registry, 1995, http://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=122&tid=25 (last 

accessed January 12, 2011). Benzene, Agency for Toxic Substances and Disease Registry, 1995, http://www.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=14 (last accessed 
January 12, 2011). 

 49  “Athabasca Bitumen,” Environment Canada, Emergencies Science and Technology Division, http://www.etc-cte.ec.gc.ca/databases/OilProperties/pdf/WEB_Athabasca_Bitumen.pdf 
(last accessed January 12, 2011).

 50  The bioaccumulation of heavy metals is well established in academic literature (see, for example, R. Vinodhini and M. Narayanan, Bioaccumulation of heavy metals in organs of fresh 
water fish Cyprinus carpio (Common carp), Int. J. Environ. Sci. Tech, 5 (2), Spring 2008, 179-182, http://www.ceers.org/ijest/issues/full/v5/n2/502005.pdf (last accessed January 12, 
2011)). Heavy metals are elemental in nature and cannot biodegrade and have a variety of toxic effects (“Toxicological Profiles,” Agency for Toxic Substances and Disease Registry, 
2010, http://www.atsdr.cdc.gov/toxprofiles/index.asp (last accessed January 12, 2011)).

 51  “Oil Spill Response Techniques,” EPA Emergency Management, Environmental Protection Agency, 2009, http://www.epa.gov/oem/content/learning/oiltech.htm (last accessed January 
12, 2011).



 52  The Northern Great Plains at Risk: Oil Spill Planning Deficiencies in Keystone Pipeline System, Plains Justice, 2010, p. 7, http://plainsjustice.org/files/Keystone_XL/Keystone%20
Pipeline%20Oil%20Spill%20Response%20Planning%20Report%202010-11-23%20FINAL.pdf (last accessed January 12, 2011).

 53  Understanding Oil Spills and Oil Spill Response, Environmental Protection Agency, 2009, Chapter 2: Mechanical Containment and Recovery of Oil Following a Spill, http://www.epa.
gov/oem/docs/oil/edu/oilspill_book/chap2.pdf (last accessed January 12, 2011).

 54  Id.
 55  The Northern Great Plains at Risk: Oil Spill Planning Deficiencies in Keystone Pipeline System, Plains Justice, 2010, p. 1, http://plainsjustice.org/files/Keystone_XL/Keystone%20

Pipeline%20Oil%20Spill%20Response%20Planning%20Report%202010-11-23%20FINAL.pdf (last accessed January 12, 2011).
 56  Id.
 57  The Northern Great Plains at Risk: Oil Spill Planning Deficiencies in Keystone Pipeline System, Plains Justice, 2010, p. 61, http://plainsjustice.org/files/Keystone_XL/Keystone%20

Pipeline%20Oil%20Spill%20Response%20Planning%20Report%202010-11-23%20FINAL.pdf (last accessed January 12, 2011).
 58  Id.
 59  The Northern Great Plains at Risk: Oil Spill Planning Deficiencies in Keystone Pipeline System, Plains Justice, 2010, pp. 28-29, http://plainsjustice.org/files/Keystone_XL/Keystone%20

Pipeline%20Oil%20Spill%20Response%20Planning%20Report%202010-11-23%20FINAL.pdf (last accessed January 12, 2011).
 60  To collect and compile the Alberta pipeline data, NRDC contracted the consulting firm Visible Data, Inc., of Calgary, Alberta, which provided the data for ERCB’s 2007 Pipeline 

Performance in Alberta, 1990-2005 Report (http://www.ercb.ca/docs/documents/reports/r2007-a.pdf) using ERCB’s Pipeline Incidents Data. The firm collected data of spills greater 
than or equal to 26.3 gallons for crude, multiphase, and other pipelines, spills greater or equal to 26.3 gallons attributed to internal corrosion for crude, multiphase and other pipelines, 
and pipeline mileage data between 2002 and 2010. 

 61  The use of dedicated DilBit pipelines is a recent development in the United States. The first dedicated DilBit pipeline in the United States, the Alberta Clipper, did not begin operation 
until April 2010.

 62  Unconventional tar sands constituted 69 percent of Alberta’s production in 2009. A portion of this was transported as DilBit to upgraders in Alberta and the rest was exported as DilBit 
to refineries elsewhere in Canada and in the United States. Energy Resources Conservation Board, Alberta’s Energy Reserves 2009 and Supply/Demand Outlook, 2010-2019, June 
2010, p. 2-18, http://www.ercb.ca/docs/products/STs/st98_current.pdf (last accessed January 12, 2011).

 63  Alberta’s pipeline system increased from 49,597 km in 1990 (Alberta Energy and Utilities Board, Pipeline Performance in Alberta, 1990-2005, April 2007, p. 7, http://www.ercb.ca/docs/
documents/reports/r2007-a.pdf (last accessed January 12, 2011)) to 105,555 km in 2010 (Visible Data, ERCB Database, January 7, 2011).

 64  PHMSA. 2009 Hazardous Liquid Data, cited in Pipeline Safety Trust, http://www.pstrust.org/ageofliquidpipelines.htm (last accessed January 12, 2011).
 65  In the Alberta system, 1257 of 2705 spills resulting in releases greater than 26.3 gallons between 2002 and 2010 were attributed to internal corrosion. This number does not include 

spills attributed to external corrosion, stress cracking corrosion, hydrogen stress cracking or unknown causes. This constitutes 46.5 percent of all spills on the Alberta system between 
2002 and 2010. Data provided by Visible Data Inc. using ERCB’s incident database on January 7, 2011. The U.S. pipeline system had 222 spills resulting in releases greater than 26.3 
gallons attributed to internal corrosion. PHMSA, Distribution, Transmission, and Liquid Accident and Incident Data, January 1, 2002 through December 31, 2010, http://www.phmsa.
dot.gov/portal/site/PHMSA/menuitem.ebdc7a8a7e39f2e55cf2031050248a0c/?vgnextoid=fdd2dfa122a1d110VgnVCM1000009ed07898RCRD&vgnextchannel=3430fb649a2dc110VgnV
CM1000009ed07898RCRD&vgnextfmt=print (last accessed January 12, 2011). This constitutes 8.9 percent of all spills greater than 26.3 gallons on the U.S. system between 2002 and 
2010. 

 66  Much of the information for this table comes from: Staying Hooked on a Dirty Fuel: Why Canadian Tar Sands Are a Bad Bet for the United States, National Wildlife Federation, 2010, 
pp. 10-11, http://www.nwf.org/News-and-Magazines/Media-Center/Reports/Archive/2010/~/media/PDFs/Global%20Warming/Reports/NWF_TarSands_final.ashx (last accessed 
January 12, 2011). 

 67  “Why is this important?” National Oceanic and Atmospheric Administration, Center of Excellence for Great Lakes and Human Health, http://www.glerl.noaa.gov/res/Centers/
HumanHealth/ (last accessed January 12, 2011). 

 68  “Lakehead System,” Enbridge U. S. Operations, Enbridge, 2011, http://www.enbridgeus.com/Main.aspx?id=210&tmi=210&tmt=1 (last accessed January 12, 2011). “Enbridge Pipelines 
System Configuration Quarter 4, 2010,” Enbridge, 2010, http://www.enbridge.com/DeliveringEnergy/OurPipelines/~/media/Site%20Documents/Delivering%20Energy/2010%20
Q4%20Pipeline%20System%20Configuration.ashx (last accessed January 12, 2011). 

 69  “Replacing River Pipeline Is a Victory,” The Times Herald, 2010, http://www.thetimesherald.com/article/20101229/OPINION01/12290320/Replacing-river-pipeline-is-a-victory (last 
accessed January 12, 2011). 

 70  “Indiana Dunes,” National Park Service, 2011, http://www.nps.gov/indu/index.htm (last accessed January 12, 2011). 
 71  “Deep Fork National Wildlife Refuge,” U. S. Fish and Wildlife Service, http://www.fws.gov/refuges/profiles/index.cfm?id=21592 (last accessed January 12, 2011). 
 72  “Topeka Shiner (Notropis Topeka),” U. S. Fish and Wildlife Service, 2011, http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=E07R (last accessed January 12, 

2011). 
 73  Gary L. Krapu, Sandhill Cranes and the Platte River, pp. 103-117 in K. P. Able, ed, Gatherings of Angels, Chapter 7, Ithaca, NY: Cornell University Press, 1999, Jamestown, ND: Northern 

Prairie Wildlife Research Center Online, http://www.npwrc.usgs.gov/resource/birds/sndcrane/index.htm (last accessed January 12, 2011) .
 74  “Prairie Pothole Region: Level I Ducks Unlimited conservation priority area, the most important and threatened waterfowl habitat in North America,” Ducks Unlimited, http://www.

ducks.org/conservation/prairie-pothole-region (last accessed January 12, 2011). 
 75  “Endangered and Threatened Wildlife and Plants; Listing the Mountain Plover as Threatened,” Department of the Interior Fish and Wildlife Service, 2010, http://frwebgate.access.gpo.

gov/cgi-bin/getdoc.cgi?dbname=2010_register&docid=fr29jn10-24 (last accessed January 12, 2011). 
 76  “Pronghorn — Antilocapra americana,” Montana Field Guide, Montana Natural Heritage Program and Montana Fish, Wildlife and Parks, http://FieldGuide.mt.gov/detail_

AMALD01010.aspx (last accessed January 12, 2011). 
 77  “Upper Missouri River Breaks National Monument,” U. S. Department of Interior Bureau of Land Management, 2010, http://www.blm.gov/mt/st/en/fo/lewistown_field_office/

umrbnm.html (last accessed January 12, 2011).
 78  “About YRCDC: History,” Yellowstone River Conservation District Council, 2010, http://www.yellowstonerivercouncil.org/about.php (last accessed January 12, 2011). 
 79  “EPA Response to Enbridge Spill in Michigan,” United States Environmental Protection Agency, 2010, http://www.epa.gov/enbridgespill/ (last accessed January 12, 2011). 
 80  “Interior Least Tern (Sterna antillarum athalassos),” Texas Parks and Wildlife, 2009, http://www.tpwd.state.tx.us/huntwild/wild/species/leasttern/ (last accessed January 12, 2011). 
 81  Draft Environmental Impact Statement for the Keystone XL Oil Pipeline Project, U. S. Department of State, 2010, p. 3.3-18.

PAGE 15 | NRDC Tar Sands Pipelines Safety Risks



© February 2011 Printed on recycled paper

Natural Resources  
Defense Council
40 West 20th Street
New York, NY 10011
212 727-2700
Fax 212 727-1773
www.nrdc.org

National Wildlife Federation
11100 Wildlife Center Drive
Reston, VA 20190
703 438-6000
www.nwf.org

Pipeline safety trust
1155 N. State St., Suite 609
Bellingham, WA 98225
360 543-5686
www.pstrust.org 

sierra Club
85 Second Street, 2nd Floor
San Francisco, CA 94105
415 977-5500
Fax 415 977-5799
www.sierraclub.org 


