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Outline

» What have we learned?
» What do we need to know?

» How can we be better prepared for future
disasters?

» 0Ongoing monitoring and research funded by
various entities



Some Current Research and Monitoring
Programs Funded in the Gulf

Gulf of Mexico Research Initiative (GoMRI) S500 m, basic research
and monitoring of contaminant effects

National Academy of Science (NAS Gulf Program) S500 m over 30
years, engineering, worker safety and monitoring the environment
Florida Restore Act Centers of Excellence Program (FLRACEP) "$S40
m over 15 years

National Fish and Wildlife Foundation (NFWF Gulf Environmental
Benefits Fund) ~$340 m in Florida, $S2b total

Natural Resources Damage Assessment (NRDA), projects ending as
settlement has occurred, transition to monitoring restoration



What do People Care About?

* Where is (or was) the Oil?
How Toxic is it?
How Fast is it Going Away?
* What About Dispersants?
* |s the Seafood Safe to Eat?
* Impacts on Wildlife & People?

* Are We Better Prepared for the Next
Time?



Where is (was) the Qil?

Deepwater Horizon Oil Budget
Based on estimated release of 4.9m barrels of oil

Residual includes oil gnlfled ;
that is on or just below omman
Response

the surface as light
sheen and weathered
tar balls, has washed
ashore or been
collected from the

Operations
Burned

5%
Skimmed

shore, or is buried in 39
sand and sediments.
Chemically
Dispersed™
8%

*0il in these 3 categories is
currently being degraded
naturally.

~25% Unaccounted for
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Abrupt changes in the sedimentary depositional
system at 1000- 1200m durlng the DwH blowout
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Depth Profile in Water Oil in the Water Column
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Uniqueness of DWH:
_ Near field Physics of Deep Blowouts

Model of flows in a stratified
multiphase plume

Crossflow

Profile
Secondary

Plume

Peeling
Region
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Peel Bubble and Density Profile
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@SUSEA: 3D animation of the Macondo well blowout from Apr. 20 to Sep. 6, 2010

il presence depending on droplet size (micrans), 04/Z20/110
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Possible Sub-Surface Transport of Dissolved Hydrocarbons to WFS

Accounts for PAHs on the West Florida Shelf?
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Recreational Catch (millions of fish)
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What About Gulf of Mexico Fisheries?

1100

3800

750

700

650

Landings (‘000 tonnes)

450
2000

Gulf of Mexico - USA

mmmm Commercial Landings
—= Commercial Value
—= Recreational Catch

2002 2004 2006 2008 2010

2012

- 1000

- 900

- 800

- 700

600
2014

Millions of Dollars



EXCRETION

Increasing Rate of Metabolism

RETENTION

Extent of Metabolism of PAHs

PAH Metabolite(s)
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Depiction by Su Kim based on "Metabolism of PAHs in the Agquatic Environment, ISBN# 0-8493-6844-8 Editor U.Varanasi
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50 ALL OF A SUDDEN
A NUMBER OF GULF
FISH ARE TURNING UP
WITH LESIONS: FIN ROT AND
STRANGE BLACK MARKS...
WHAT MAKES YOU THINK
IT HAS ANYTHING TO PO
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Fish Larvae Data, 1982-Present vs. Oil Spill Distribution
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High-Resolution Habitat Mapping
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88°0|'0"W

86°OI'O"W

84°0'0"W

82°0'0"W

Gy~

<O

Very Important Rgcreational Fishing

e

U

—30°0'0"N

&
/_:\
'r / )
28°0'0"N N
State of Florida o
Artificial Reef Inventory g
2015 - FWRI o g_—]
e Reef Locations 2
State-Federal Jurisdiction Line »

4]
=

26°0'0"N- -

_. I 7,
Sources: Esri, GEBCO, NOAA, National Geographic, Delorme, NA\bTEQ._.@éiimanﬁes. fg®and

thern contributors

28°0'0"N

“Al's B "

T
88°0'0"W

T
86°0'0"W

84°0'0"W



St. Petersburg Bay / g

orth

Artificial reef

~ 1,800 feet

/
At

™ BoatMoids
ITATIEN




What Else 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?

28



Summary

e Considerable progress in understanding the
impacts of DWH, some of which will be with
us for decades

e Science investments by various sources are
helping to understand what the best
response strategies are

* The next spill will not be like DWH —
probably deeper and in a different location

 We are better prepared but are we
adequately prepared?
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Different species can exhibit different contamination levels, even if taken from the same place
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1,149 total turtles
469 released alive after
rehabilitation

Most juvenile
Kemps Ridley

Apr

Turtles

[ stranded or captured
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Population-Level Exposure?

Oil Density Map Estimation - Gulf Coast
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Dolphin Strandings

167 dolphins
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Treasure Island #2 Reef
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/ Gafftopsail Catfish

(Bagre marinus)
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Scenario2 - 27N and 93.5W
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Scenario2 - 27N and 93.5W
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Gulfstream Pipeline
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