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44 oil spills of at
least 10,000
barrels have
occurred in US
waters since
1969.
Exxon Valdez
(1989)
(260,000 barrels; $3
billion in clean-up costs)
Bob Hallinen, MCT

Deepwater Horizon
(2010)
(4.9 million barrels; $90
billion in clean-up costs)

Line 6B
(2010)
(26,190 barrels; $1.4
billion in clean-up costs)

All have
occurred in open
water.
Zimmerman, 2012
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1988 Monongahela River Spill, Ashland Oil Inc.

Despite these spills—and the
signals, studies and compensation
packages they’ve generated, there
remains limited research on…
1. The modeling of ice and detection
of spills under ice
2. Best practices for remediation of oil
spills in freshwater and under ice
3. Public perceptions of the risk of an
oil spill occurring under ice

Pittsburgh Post-Gazette photos
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Particular Importance to
Michigan
• Line 5 carries oil and NGLs through Michigan.
• It crosses beneath the Mackinac Straits.
• It transports:
• 2,000 barrels per day (bpd) of propane to the
Upper Peninsula (UP),
• 33,000 bpd of crude oil to Marathon’s Detroit
Refinery, and
• The rest, approximately 94% of its contents, is
transported to Sarnia, Ontario.

• Concerns about the pipeline have arisen due to
anchor strikes last April, the pipeline’s old age—it
was built in 1953, the Line 6B rupture and the
Straits’ oscillating currents.
• And…importantly, the Straits can be ice-covered
for up to 6 months of the year
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Were the spill to occur
under ice…
Two key studies, Schwab (2016) and Meadows
(2017) did not include ice-covered scenarios in
their analyses.
We know little about whether:
1. The topography on the ice’s underside can
serve as a catchment for oil,
2. Ground Penetrating Radar (GPR) can be used
to quantify that topography, and
3. We can detect under-ice oil releases.
As a result, we know little about the fate of oil if
released in ice-covered conditions.
ß Our lab experiment
Tarabara, 2019 (co-author)
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Additionally, we know
little about how the public
perceives the risk of an oil
spill under ice?
• Based on Slovic’s (1987)
psychometric paradigm of risk, we
can hypothesize that spills under ice
would be perceived to be riskier.
• Spills under ice would likely be
perceived as (more):
•
•
•
•
•

Uncontrollable,
Unobservable,
Unknown,
Having delayed effects, and
New.
9

Under ice
Open Water

60% of Michigan residents are aware of the Line 5
pipeline.

Michigan State of the
State Survey (SOSS)
• Statewide telephone survey of
adults 18+
• Stratified sample (n = 955)
• Fall, 2018

Nearly 70% report high-to-extreme concern about a
potential spill of Line 5
Respondents (%)

Are residents aware of the
risk? Are they concerned?
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How do residents’
concerns about spills
under ice compare to
spills in open waters?

Residents concern if a spill occurred
when the Straits (Great Lakes) are
covered in ice compared to open
water

Respondents (%)

60

v 42% (39%) of residents
reported being more
concerned about a spill
occurring under ice.
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0

Less

v 18% (19%) reported they’d be
less concerned.

Neutral

More

Question text: Should an underwater oil spill occur in the Straits of Mackinac
(Great Lakes), would you be more or less concerned if the spill occurred when the
Straits (Lakes) are covered in ice than when the waters are open?

11

Is the economic benefit of
Line 5 worth its
environmental risk?

80

Respondents (%)

v The dominant frames used by

'The environmental risk
associated with Line 5 is worth
the economic benefit it provides'

advocates (economic) and
opponents (environmental).
vAlso, social and cultural!
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v Less than a third (31%) of
Michigan residents believe the
environmental risk of Line 5 is
worth the economic benefit.
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Question Text: On a scale from 1 - 5, rate your level of agreement with
the following statement, with 1 being strongly disagree and 5 being
strongly agree: ‘The environmental risk associated with Line 5 is worth
the economic benefit it provides.
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What should be done
with Line 5?

Should Line 5 be...
Respondents (%)

60

v Over half of MI residents
(52%) believe Line 5 should be
shut down and replaced.
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Question Text: Should Line 5 be permanently shut down and
not replaced, shut down and replaced, or left as-is?

13

The politics of Line 5
Environmental Risk & Economic Benefit
Democrats

67%

Republicans
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What to do with Line 5
Democrats 3%
Republicans

51%

47%

65%

30%
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Leave as-is
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Shut down & replace

50%
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5%
75%

Permanently shut down (do not replace)

100%

Conclusions
• Oil spills under ice are perceived to be
riskier than spills occurring in open water.
• The environmental risk of underwater
pipelines is not perceived to be worth the
economic benefit.
• As US pipeline infrastructure ages, decisions
about how or whether to replace it will
become more prevalent…and controversial.
• US residents are likely to perceive oil and
gas development in the Arctic as more risky
than efforts elsewhere.
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Grant Gunn, Co-Author

Next Steps
• Do experts and decision-makers’
perceptions align with the general
public’s?
• We will be surveying ~250 decision-makers in
July.

Meadows, 2017

• Are spills under ice easier or harder to
control and remediate?
• How does our changing climate and
energy transition impact these
decisions and perceptions?
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Thank you!
Questions?
Doug Bessette, Grant Gunn,
Vlad Tarabara, Michelle Rutty
& Robby Richardson
Michigan State University
bessett6@msu.edu;

@dlbessette
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