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Overview

Resolving the dilemma of deep
dispersant injection

Is manipulating marine snow o
viable response strategy?

Houston, we have a baselinel



Chemistry & Physics of Deep-water Blowouts
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C-IMAGE TASK Il Deep Sea Near Field Model
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Influence of Ap and CH, saturation
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DWH mode 50-70mkm: 70 ppb isosurface on day = 001 DWH mode 50-70mkm: 10 ppb isosurface on day = 001

-0.5 -0.5
= -1
E_15 E-15
= =
§ - .

=25

()
(@)
zZ
30 E" 30
_ 3
% 8 %
-84
92 longitude O - longitude
7))
-0.5 D -0.5
=] - -1
@)
E-15 E-15
= U) =
a -2 LL g =)
U =%}
=] E -
1
O
=
7))

[3®]
0o

<\
W
0%

]
oo

-84

27 90 -88 -8 27
2 waree C. Paris, CMS System

-88
longitude

-90

92

-84



Sediment Coring Sites in nGoM
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Sediment Cores Dec., 2010
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Major Sediment Discoveries by C-IMAGE

e Significant quantities of oil remain trapped in deep-sea

sediments (4-10% of the total oil released to the ocean)
e Spatial & temporal offset between surface oil coverage &

“foot-print” of sedimentary oil deposition
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IXTOC Sediment Core Locations
Surface Sediment PAH Distribution & Concentrations
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What Factors Determine a Marine Show Event?

( Large gradients: salinity, ]

Aggregation &
nutrients, clay, DOM

fragmentation

Large Scale [

Circulation

Hive;line, shelf Microbial
Influences utilization

& mucus
OMAs | Aggregates production

(i)

Entrainment of oil

Mediating
measures Surface burning
of oil

Changes in rising oil

droplet size and

composition, hydrates [ Dispersant ]
addition

Daly, K., U. Passow, J. Chanton and D. Hollander. 2016. Assessing the impacts of oil-associated marine snow formation and sedimentation during and
after the Deepwater Horizon oil spill. Anthropocene 13:18-33.
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Red Snapper Naphthalene Metabolites
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Summary

v’ The relative contribution of dispersants to deep
plume formation is a high priority, but is as yet
unresolved

v MOSSFA is probably more prevalent that once
assumed, to what extent is it predictable? Can or
should marine snow be considered a response
strategy?

v’ Considerable new baseline information available in
the advent of another large-scale spill, but not at
the facility level. Policy?



~ Questions?
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C-IMAGE II- A Global
Consortium of 18 Institutions

Objective: /o advance understanding of the fundamental processes and mechanisms
involved in marine blowouts and their environmental consequences, ensuring that society is
better-prepared fo mitigate such future events.

» University of South Florida (Lead)
» Florida Institute of Oceanography

Wageningen University (Netherlands)
University of Calgary (Canada)

« Eckerd College » Scripps Institute of Oceanography

e University of Miami * Pennsylvania State University

« University of West Florida e Hart Research Institute, TAMU

» Florida State University  UNAM University (Mexico City)

 Mote Marine Lab  Georgia Tech

« Technical University of Hamburg * Woods Hole Oceanographic Institution
(Germany)

« University of South Alabama - H\L_\G E — II
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Some Critical Questions Yet to be Fully Answered...

What conditions (e.g., clay particle density, oil volume,
dispersant use, etc.) lead to MOSSFA formation and mass
accumulation? Can we predict when MOSSFA will occur?
What constitutes a “resilient” ecosystem to perturbations
such as marine blowouts?

How persistent are PAHs and other oil components in the
environment? In biota? How does DWH relate to other
sources in the pollution budget of the Gulf of Mexico?
What was the relative contribution of dispersants and
ambient conditions to the formation of deep oil droplet
plumes in DWH? How would this change with a

different crude, depths, temperatures?

Why did models of bacterial degradation fail to

predict the lack of hypoxia in deep plumes %‘ﬁéﬁ%ﬂm
formed of degrading oil droplets? 2
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