Some chemical and biological implications of the 2010 Deepwater Horizon oil spill
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An overview of the disaster

20 April 2010 explosion on BP's Deepwater
Horizon installation killed 11 workers

Until capped on 15 July 2010, the spill released
206 million gallons of petroleum (4.9 million
barrels) as well as 303,000 tons of natural gas

* average rate of 2.6 million gallons/day

1000 miles of shoreline 'oiled’

BP's strategy: to use containment booms,
'controlled fires,' dispersants

— 1.9 million gallons of Corexit 9500 and 9527

used

Much ecological damage done to this highly
biodiverse region, but most in deep-sea biome

- human-health impacts significant as well




THE BIG STAIN

The oil slick moved around day by day, but estimates of the cumulative footprint range from
120,000 square kilometres (shown in grey) to 176,000 square kilometres (8-12% of the gulf).
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Baby dolphins were washed up on shore
(pink dots) in late March. An abnormal
LOUISTANA : number of premature and young dolphins

has been reported on beaches this year.
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Dead animals were found in :
a lumpy sediment layer. e FLORIDA

Patches of dead coral were
A ® covered in a brown substance.

(@ Nature)

Marine biologist Samantha Joye: significant oil deposits found in 2900 km sq.;
concentrated plume at depth of 1.1km 35 km in length



WHAT HAPPENED TO THE OIL?

During the Deepwater Horizon crisis last year, the US government estimated where the 4.9 million barrels of oil
went so it could plan response efforts. In Movember, it issued revised numbers, as well as ranges for some
categories (shown in parentheses). All numbers are in thousands of barrels.
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Chemical implications of dispersants

Two used (both banned in 19 countries): Corexit 9500 + 9527

Employed both on surface (est. 1.84 million gallons) and below surface (est. 77,000
gallons)

— this latter for first time in history!

Idea of dispersants: to break petroleum into microdroplets more easily consumed by
hydrocarbon-consuming microbes

When combined with oil, found to damage insulating properties of feathers of seabirds
(hypothermia) as well as be fatal to embryonic zebrafish (Ed Stellwag) and hinder
development of corals (and so reefs)

Contains 2-Butoxyethanol, which is associated with hemolysis, kidney/liver damage
given “repeated or excessive exposure” (MSDS of manufacturer)

consideration of bioaccumulation



Observed effects on wildlife

Spill occurred in spawning season for many species

CBD: deaths of 6,104 birds, 609 sea turtles, and 100
marine mammals directly attributable to oil spill

* vast underestimate

“more than 82,000 birds; about 6,000 sea turtles; neatly
26,000 marine mammals, including dolphins; and an

unknown, massive number of fish and invertebrates may
have been harmed by the spill and its aftermath” (CBD)

2010 worst oyster harvest on record (approx. 50% of
usual): expected 100% mortality of W. Mississippi Sound

shrimp fishing similarly impacted, as spawning grounds
near to site

jellytish blackening

Corexit found to interfere with sea turtles' respiratory,
excretory, and digestive systems and to inhibit egg-
fertilization in birds




Human-health implications

Besides economic hardship and psycho-social (existential) disturbance, the the course
of the spill has had serious health impacts on human populations residing on Gulf
coast

Corexit: long-term adverse neurological effects on children and fetuses; associated with
CNS damage, organ failure, asthma, and other respiratory conditions; linked to
hereditary mutations; found to cause chromosomal damage to DNA of cleanup
workers, leading to increased susceptibility to cancer (Spain, 2002); conditions
experienced among workers responding to disaster similar to those of workers who
worked to remediate the Exxon-Valdez spill (Corexit also used in that case)

Dr. Mike Robicheux (MD): thousands exposed to toxic contaminants who could die
without treatment

— question of health-care access as well



The disaster's relationship to climate catastrophe

* Asis self-evident, fossil-fuel combustion
exacerbates (causes) anthropogenic
climate change due to heat-trapping
characteristics of CO2

* Oil-extraction from sites like the
Macondo well underpin and drive global
capitalism (particularly living standards of
overdeveloped Northern societies)

* Nigeria, Sudan, Middle East

* A question of equity, justice, sanity (@ Manish Swarup/AP)



World Carbon Dioxide Enussions from Fossil Fuels
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Probability density of warming ('C™)

Dangerous Warming Commitment

Q
o]

Q
w

o
o

:
3
B
l

Arzhic summer e
el of W Sl

=00 S0% ravga

e

=]

2 a4 &
Committed GHGs warming as of 2005 ('C)

(Ramanathan & Feng 2008 PNAS)










Barbarism or freedom?

A
e
| §
s
| 4:'1__5

NOAM

HERIEA'S QUEST FOR
GLOBAL DOMINANCE



Works Cited

Center for Biological Diversity. “Catastrophe in the Gulf of Mexico: Devastation Persists.”

<http:/ /www.biologicaldiversity.org/programs/public_lands/energy/dirty_energy_development/oil_and_gas/gulf_oil_spill/in
dex.html>

Cressey, Daniel. “The science of dispersants.” Nature, 10 May 02010.

Eley, Tom. “One year since the BP oil spill: Covering up a catastrophe.” World Socialist Web Site, 20 September 2011.

Gaskill, Melissa. “ Deepwater Horizon: one year on.” Nature, 19 April 2011.

Jamail, Dahr. “No end in sight for oil in the Gulf of Mexico.” _A/-]Jazeera English, 13 September 2011.

Li, Mingi. “China, Peak Oil, and Climate Change” (presentation, 11 February 2011).

Maplecroft, “Climate vulnerability Index 2009-2010.”
<http://maplecroft.com/about/news/climate_change_risk_list_highlights_vulnerable_nations_and_safe_havens_05.html>

Mascarellia, Amanda. “Debate grows over impact of dispersed oil.” Nature, 10 July 2010.
---. “Muddying the waters on Gulf oxygen data.” Nature, 27 July 2010.

---. “Oil-spill health risks under scrutiny.” Nature, 24 June 2010.

---. “The mystery of the missing oil plume.” Nature, 31 August 2010.

>

Samson, Jason. “Geographic disparities and moral hazards in the predicted impacts of climate change on human populations.’
Global Ecology and Biogeography (Volume 20, Issue 4) p. 532-544 (July 2011).

Schellnhuber, Joachim “Terra quasi incognita.” 4 Degrees and Beyond (Conference at Oxford University (September 2009).

Shrope, Mark. “Oil spill: Deep wounds.” Nature, 13 April 2011.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

