


The DWH Oil Spill: The Largest in U.S. History

11 workers dead, 17 injured, 98 escaped uninjured
4.9 million barrels, (>200 million gallons) oil discharged
Federal Investigations (Presidential Commission on the Oil Spill)
Pending Lawsuits (Clean Water Act and other statutes) USDoJ: NRDA,
Civil Settlements (BP, Transocean, Halliburton)




v What do we Know Now?
v What do we Need to Know?
v"What are we Doing?
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Oil Interacting with the walls of Desoto Canyon resulted in an oiled “Bathtub Ring”
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WHAT factors control the formation and sinking
of oll-associated particles?

bialloop *Where can these factors
come together?
Deltaic Systems
e 85% of all deep-water
exploration is occurring
adjacent to:
Deltaic Systems

Qil, Dispersa

Microbial mucus Aggregates coagulation Zooplankton Activity OMA:

snow of particles Oil mineral aggregates
—




85 Day-

Gridded Average
Qil-Cover

Red = >90%
Yellow = <45%

From:
|. MacDonald

Sediment PAH Ratio
Post-/Pre-Blowout
July 2012



The composition of oil residues in fishes can closely resemble
crude oil following a blowout

Oil component

Very Close Resemblance
between 56 specimens of
Livers of Red Snappers
from NGM and Macondo
oil profiles (r? = 0.82)



Different species can exhibit different contamination levels, even if taken from the same place
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Changes in bile contamination of napthalene and phenanthrene

metabolites in red snapper (left) sampled in the
Northern Gulf of Mexico, 2011-2013
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What do we Need to Know?



What are the Baselines of contamination in sediments, water and
biota associated with the ~4,000 oil and gas facilities in the Gulf
(and pipeline fields as well)

How do the depth of the water and specific oil composition
affect the efficacy of response measures?

What resources are at risk from a potential oil spill at any
location in the Gulf?

How would surface and sub-surface oil spills move, at what
rates, and in response to what factors?

What are the environmental consequences of oil spill response
measures (burning, dispersants, sand berms, water releases)?

Can ultra-deep drilling and production be accomplished with
greatly reduced risks of environmental damage?



Existing Oil and Gas Production Facilities in the US Portion of the Gulf of Mexico
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Fish Larvae Data, 1982-Present vs. Oil Spill Distribution

= What if?
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What will the Gulf Look like in
5 years, in 30 years?






Mass Accumulation Rate — MAR (g/cm?/yr)
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Continued Monitoring of Sediment and Fish Contamination in the Northern Gulf
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Expose Four Gulf Fish Species to:
e Chronic (sub-lethal) oil levels

e Acute high level oi
e Chronic then acute oil
e Controls (no oil)

Facility: Mote Aquaculture Park, Sarasota, FL



C-IMAGE-II: “Return to IXTOC”




Distribution of spilled oil in water (black) and shorelines (red)

5,000 ft depth
| « 206 million gallons

 « 87 days (Apr-Jul)
50 miles offshore

million gallo

-+ 9.7 months (Jun- Mar)
! 50 miles offshore




Is the “Dirty Blizzard” a General or Specific Result?

Gracia et al & Machain et al., Unpublished Data




Conduct a Complete Gulf of Mexico Survey of shelf fishes and sediments for
the first ever comprehensive baseline
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Conduct High-Pressure Experiments with and without Dispersants
To determine if and how much deep dispersant use contributed

— High pressure labs for jet investigations

* Jet Module
* Deep sea environment simulator

* Single gas bubbles and oil droplets
* Qil and gas jets

LSC oil jet at 15

MPa, 4°C High pressure lab DL2
(2 sec loop) (26.2 gal / 99 liter)
SOPAT %.; « e New endoscopic
measurement system for
. determination of Particle
High pressure 945 mm

endoscope

Size Distributions (PSD)?

— High pressure reactors for biodegradation

* Artificial deep sea environment

e Prototype high pressure reactor with
* Inline high-pressure sampling
* 0, & CO, sensors?

Oxygen sensing
via sapphire
windows

High pressure & ambient pressure reference reactors

— Partitioning Device

e Partition behavior of xenobiotic compounds between
saline water and methane-charged crude oil

e Pressure (2-17 MPa)
and temperature
(4-30 °C) variation
corresponding to
changing depth in
the water column

Hamburg, Germany, Calgary, Canada, Perth, Australia
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Training the Next
generation of Oil
Spill Scientists and
Responders

Informing the Public
about the risks and
consequences of oil
extraction policies
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Backup



High deposition rates: Organic-C & PAHs:
LMW- Petrogenic and HMW- Pyrogenic
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Romero et al, PlosOne (in review)"
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Scenario2 - 27N and 93.5W
Days 1-20 Days 21-40
Days 41-60 Days 61-80
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oil mass

0.099 - 138.020
138.020 - 452.789
452.789 - 1378.455
1378.455 - 6322.816
6322.816 - 35814 .694

CMS Simulations
D. Lindo &
C. Paris
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