
www.ewg.org 

1436 U Street. NW, Suite 100 
Washington, DC 20009

environmental 
working group 
June 2013

Photo: ePA

Poisons 
in the 
PiPeline

TeSTS fiND ToxiC
STeW iN oil Spill



poisons in the pipeline2 eWG.org

Contents

heADQuARteRS 
1436 U Street. NW, Suite 100
Washington, DC 20009 
(202) 667-6982

CALIFoRnIA oFFICe 
2201 Broadway, Suite 308
oakland, CA 94612

MIDWeSt oFFICe 
103 e. 6th Street, Suite 201
 Ames, iA 50010 
 
SACRAMento oFFICe
1107 9th Street, Suite 625
Sacramento, CA 95814

About eWG
The mission of the environmental 
Working Group (eWG) is to use 
the power of public information 
to protect public health and the 
environment. eWG is a 501(c)(3) 
non-profit organization, founded 
in 1993 by Ken Cook and Richard 
Wiles.

Reprint Permission
To request reprint permission, 
please email a completed request 
form to permissionrequests@
ewg.org

www.ewg.org

Researchers
Renee Sharp

Johanna Congleton 
Nneka leiba

editor
Nils Bruzelius

Designers
Aman Anderson

Ty Yalniz

3 poisons in the pipeline
4 Table 1: Sands Oil Spilled in Mayflower, Ark. 

Contained 7 Toxic Chemicals
5 Table 2: Two months after the Mayflower 

disaster, spilled tar sands oil still contained 
detectable levels of many toxic chemicals

5 Secret Chemicals in the pipeline
6 Conclusion
7 Recommendations
8 References

this report was made possible by the support of 
clean energy advocate and philanthropist tom 
Steyer. 

Acknowledgements



3environmental Working Group

AS The NATioN DeBATeS WheTheR 

The pRopoSeD KeySToNe xl 

pipeliNe ShoUlD Be ShelveD oR 

move foRWARD, A Key qUeSTioN RemAiNS: 

WhAT KiNDS of ToxiC ChemiCAlS Will 

The pipeliNe Be TRANSpoRTiNG ThRoUGh 

The AmeRiCAN heARTlAND? GiveN The 

SiGNifiCANT poTeNTiAl foR leAKS AND 

SpillS, AND The fACT ThAT The pipeliNe 

Will TRAveRSe CRiTiCAl DRiNKiNG WATeR 

SoURCeS, The pUBliC hAS A RiGhT To 

KNoW.

in an attempt to answer this question, clean energy 
advocate and philanthropist Tom Steyer sought the 
help of a community resident to collect a sample 
of spilled tar sands crude oil from the march 29 
ExxonMobil pipeline rupture in Mayflower, Arkansas. 
The sample, taken on April 11, was provided to 
environmental Working Group roughly two months 
later to test for the presence of toxic chemicals. 

eWG commissioned an independent laboratory 
analysis, which found that – despite the likelihood 
of significant off-gassing of volatile chemicals prior 
to the sample’s delivery – the spilled tar sands oil 

contained seven highly toxic compounds, including 
lead, benzene and others that can cause cancer and 
developmental problems. EWG’s findings raise new 
questions about the potential health and safety risks 
of the proposed Keystone xl pipeline, which would 
carry 830,000 barrels of tar sands oil daily from 
Canada across the United States. (see Table 1 on page 
4)

The seven contaminants found in eWG’s testing 
may be only the beginning, however. Crude oil is 
known to contain many volatile and semi-volatile 
chemicals that rapidly disperse into air. Community 
air sampling conducted directly after the Mayflower 
spill confirmed the presence of more than 25 toxic 
chemicals, including the hazardous air pollutants 
benzene, toluene, ethylbenzene, xylene, hexane and 
cumene (GCm 2013). 

“I couldn’t breathe. My throat and 
nose and eyes were burning really 
bad…. I could smell that horrible 
smell. I got really scared.” 

– Mayflower, Ark. resident

eight students were sent home from school after 
the spill because they were vomiting and complaining 
of headaches (McAllister 2013). Other Mayflower 
residents complained of nausea, headaches, 
breathing problems, respiratory problems and 

poiSoNS iN The pipeliNe
Tests find Toxic Stew in oil Spill
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other symptoms after breathing the fumes; these 
complaints persisted for days and even weeks after 
the spill (mcAllister 2013, GCm 2013, peeples 2013). 
one community resident who lives just outside the 
evacuation zone described waking up in the middle 
of the night a couple of days after the spill: “i couldn’t 
breathe. my throat and nose and eyes were burning 
really bad… i could smell that horrible smell. i got 
really scared” (peeples 2013).

 The citizen-collected sample provided to EWG 
was not gathered in a manner that could adequately 

capture the volatile and semi-volatile chemicals 
that likely off-gassed from the spilled oil into the 
surrounding air. Rather than being placed in a special, 
hermetically sealed container of the kind typically 
used to transport volatile-containing samples to a lab, 
the Mayflower oil sample was placed into a plastic 
food container with a piece of plastic wrap over the 
top. it was later transferred to an ordinary screw-top 
jar, which was then given to eWG. in addition, the 
sample was kept at room temperature rather than 
refrigerated. Such handling is known to increase the 
volatilization of chemicals and can make them break 
down or dissipate faster. furthermore, eWG received 

Chemical name Potential health effects

Benzene Known human carcinogen associated with leukemia; exposure during 
pregnancy may cause birth defects; can also have toxic effects on blood and 
bone marrow, the nervous system and immune system. (iARC 1982; 1987; 2012; 
ATSDR 2007a; lupo 2011)

Toluene Toxic to the nervous system and kidneys; exposure to high levels during 
pregnancy may lead to birth defects and other health problems. (ATSDR 2000)

Ethylbenzene listed as a carcinogen in California’s proposition 65 inventory of toxic chemicals; 
animal studies suggest that it may also be toxic to the nervous system, cause 
developmental harm and damage hearing and the kidneys. (ATSDR 2010; 
oehhA 2013)

1,2,4-Trimethylbenzene A volatile chemical that can irritate the skin and respiratory system; exposure 
to high levels may cause adverse central nervous system effects such as 
drowsiness and headache; animal experiments show that it can have toxic 
effects on development. (EPA 1994, Saillenfait 2005)

xylenes Toxic to the nervous system; can cause respiratory irritation; some human 
studies indicate that exposure may also affect the kidneys and liver. (ATSDR 
2007b)

Chromium A common form (called chromium-6 or hexavalent chromium) is a known 
human carcinogen and has been shown to cause birth defects and 
developmental defects in animals. (ATSDR 2012)

lead highly toxic to the developing nervous system; can cause serious and 
permanent damage to the unborn, including effects on cognition and growth; 
can affect almost every organ and system of the body and has no known safe 
level. (ATSDR 2007c)

tABle i 
Tar sands oil spilled in Mayflower, ark. ConTained 7 ToxiC CheMiCals



5environmental Working Group

the sample more than two months after the spill took 
place, providing significant opportunity for the crude 
oil to off-gas. 

for these reasons, eWG’s tests focused on the 
presence of toxic chemicals, not their levels. 

Despite the fact that eWG’s test results likely 
represent significant underestimates of the 
concentrations of volatile and semi-volatile chemicals, 
the level of benzene found (4.5 parts per million) 
is still cause for significant concern. This volatile 
compound readily dissolves in water, and the 
estimated 3,500-to-5,000 barrels of oil spilled in 
Arkansas contained enough benzene to contaminate 
132-to-188 million gallons of drinking water at levels 

above the 5 parts per billion limit allowed under 
federal drinking water standards (phmSA 2013). long-
term exposure to benzene above this limit increases 
the risk of cancer and blood problems (epA 2013a).

The Arkansas spill sample also contained 
detectable levels of lead, which is toxic at such low 
levels that the environmental protection Agency 
has set the drinking water goal at zero. A lead-
contaminated pipeline spill that came into contact 
with drinking water supplies would likely pose 
unacceptable public health risks. 

seCreT CheMiCals in The 
pipeline

Because of industry trade secrets, eWG was 
able to test for only a limited number of potential 
contaminants in the Mayflower crude oil sample. 
This constraint also makes it difficult for the federal 
government to assess the safety of transporting 
tar sands oil through the Keystone xl pipeline. This 
could have significant implications for communities 
along the proposed pipeline route, should there 
be additional spills into communities, farm fields 
and waterways. Given that significant pipeline spills 
happen every three days on average in the United 
States, it will be only a matter of time before spills 
take place along the Keystone pipeline route if it is 
constructed (mcAllister 2013).   

The pipeline that burst in Arkansas was carrying 
the same type of Canadian tar sands oil that would 
flow through Keystone XL, technically termed 
“bitumen.” Because bitumen typically occurs in 
solid or semi-solid form, it must be diluted with 
significant quantities of a chemical cocktail before 
it can be pumped through a pipeline. The resulting 
mixture is called diluted bitumen or “dilbit.” The exact 
composition of dilbit is anyone’s guess since the tar 
sands industry claims that the identity of the diluting 
chemicals is a trade secret and does not disclose that 
information. 

Chemical name Concentration*
(parts per 
million)

Benzene 4.5 

Toluene 23

Ethylbenzene 7.4

1,2,4-Trimethylbenzene 30

 m,p-xylene 41

 o-xylene 15

Chromium 0.29

lead 0.31

tABle 2
Two MonThs afTer The Mayflower 

disasTer, spilled Tar sands oil sTill 

ConTained deTeCTable levels of Many 

ToxiC CheMiCals

*levels are likely to be underestimates due to non-standard 

sampling methods used by local resident.
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“An analysis of potential diluents 
is important to establish the 
potential health and environmental 
impacts of any spilled oil…” 

– Environmental Protection Agency

The lack of such basic information was one reason 
the environmental protection Agency gave a rating 
of “inadequate” to the State Department’s draft 
environmental impact Statement on the pipeline 
proposal. This rating indicates that the epA did not 
think the draft document adequately assessed the 
potentially significant environmental risks of building 
and operating the pipeline (epA 2011). 

The epA noted that “an analysis of potential 
diluents is important to establish the potential health 
and environmental impacts of any spilled oil, and 
responder/worker safety, and to develop response 
strategies” (epA 2011). equally importantly, the public 
cannot make an informed judgment on the safety of 
the Keystone xl pipeline if it is in the dark about what 
kinds of toxic chemicals will flow through it. 

it is clear, however, that dilbit spills pose a unique 
and serious environmental and public health threat. 
The EPA recently emphasized that spills of diluted 
bitumen “require different response actions or 
equipment from actions for conventional oil spills” 
(epA 2013b). 

According to Cornell University soil scientist 
Corey ptak, tar sands oil is particularly challenging to 
clean up and takes a long time to break down in the 
environment. “heavy crude oil and crude bitumen 
from oil sands contain a higher percentage of long-
chain hydrocarbons, asphaltenes and resins,” ptak 
told eWG. “These compounds are highly resistant 
to microbial actions, making these forms of crude 
more difficult to degrade than lighter crude oils. As 
a result, crudes from oil sands will require different 

management plans and potentially longer time 
frames to effectively remediate.”  

A July, 2010 pipeline spill in marshall, mich., 
provided ample evidence of how challenging it is 
to clean up spills of tar sands oil. in that incident, 
enbridge energy partners reported that a rupture of 
a 30-inch diameter oil pipeline had released 843,000 
gallons of dilbit into a nearby creek and ultimately 
into the Kalamazoo River. (The Keystone XL pipeline 
would be 36 inches in diameter, which would make 
a similar spill even more devastating.) heavy oil from 
the enbridge spill sank to the bottom of the river and 
mixed with sediment and organic matter, making the 
recovery process extremely difficult. 

$1 billion – estimated cost of 
cleaning up Enbridge tar sands oil 
spill

After almost three years of cleanup efforts, the 
epA recently determined that it will be necessary 
to dredge of the bottom of the Kalamazoo River 
to “protect public health and the welfare of the 
environment (EPA 2013b).” A document filed by 
enbridge with the US Securities and exchange 
Commission (SeC) in march said that as a result of 
EPA’s final order, the estimated cost of cleaning up 
the spill had risen to a staggering $1 billion (SeC, 
2013).

ConClusion

eWG’s testing of the Arkansas spill sample 
highlights the risks that the Keystone xl pipeline 
would pose to water resources, especially in light 
the epA’s earlier conclusion that pipeline spills are a 
“very real concern” (epA 2011). pipeline ruptures are 
common: The industry’s record makes clear that it’s 
a matter of when, not if. Spills might be especially 
likely with tar sands oil because it takes higher 
temperatures and pressures to keep bitumen flowing 
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than with conventional crude oil. 

How many drinking water supplies 
or acres of farmland might be 
devastated by pipeline ruptures for 
months, years or perhaps forever if 
Keystone XL moves forward?

over its planned route of 1,179 miles from Alberta, 
Canada, to Nebraska, the Keystone xl pipeline 
would traverse a number of critical water resources, 
including aquifers that provide drinking water to 
millions who live in the high plains area of the 
United States. This includes the ogallala aquifer, the 
nation’s largest underground drinking water source 
(heineman 2013). The proposed pipeline route also 
crosses 65 rivers, streams and other water bodies 
designated for drinking water or for recreation, 
fishing and agricultural uses (USDS 2013). 

The Arkansas and michigan pipeline ruptures 
are clear warnings of the dangers facing America’s 
waters, soils and homes if the Keystone xl pipeline is 
approved, as well as a reality check on the incredible 
difficulty and expense of cleaning up after spills of 
tar sands oil. Given the industry’s track record, it is 
essentially inevitable that such spills will take place 
sooner or later in America’s heartland if Keystone xl 
moves forward. 

EWG’s findings raise crucial questions: How many 
drinking water supplies or acres of farmland might 
be devastated by pipeline ruptures for months, 
years, or perhaps forever? Would people want to 
buy food from a farm that had been contaminated 
with crude oil containing benzene, lead and any 
number of other toxic chemicals? These are difficult 
questions that deserve serious consideration. This is 
especially true given that – as the Mayflower rupture 
demonstrates – pipelines do not fail gracefully. They 
fail catastrophically. 

reCoMMendaTions 

At a bare minimum: 

• oil and gas companies must be required to 
publicly disclose the names and amounts of all 
chemicals used to dilute tar sands oil.

• oil and gas companies must be required 
to submit samples of the diluted for 
thorough independent testing to assess the 
concentrations of toxic chemical pollutants. 

• The State Department must revise its 
environmental impact Statement, which 
dismissed concerns about the pipeline without 
taking into account the highly toxic nature of 
what would flow through the pipe, and address 
the risks of the chemicals that will be used to 
dilute tar sands oil flowing through Keystone 
xl.
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