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Days and months before the Deepwater Disaster

• Spent the last 15 years studying oil spills.

• Thought I was making an impact with new 
approaches and techniques. 

• But, the “oil spill community” had little 
interest applying what I had done (and after 
reflection it was more my fault). 

• Hard to get support.

I was quitting oil spills



Florida; Buzzards Bay, MA (1969) North Cape; Moonstone Beach, RI (1996)

Bouchard 120; Buzzards Bay, MA (2003) Cosco Busan; San Francisco Bay (2007)



Oil spills are addicting; hard to quit

• They occur unexpectedly.

• You have to move fast if you want to “learn from the 
spill”.

• Like it or not, you get a lot of attention if you are from 
academia.

• Bring out the best and worst in you.

• Public, media, and elected officials want to talk to you. 

• Its an ego trip. 

• Finally somebody wants to listen to you. 

• And risky (if you care).



Deepwater Horizon





The Deepwater 
Horizon 
disaster was not an 
oil spill, but 
“Petroleum
Fluid” release

gas (1 to 5 carbons) 
and oil



Subsurface plumes?





Studying emissions of oil from 
the seafloor

Santa Barbara, CA
(chance favors the prepared 

mind)





(Camilli and Duryea, 2009)

TETHYS: an in-situ mass spectrometer 
optimized for detection of low molecular 
weight gases and volatile organics. 
•No moving parts and is is ruggedized for 
deployment on rosettes and underwater 
vehicles. 



Methane concentration over an asphalt volcano
in 2009; coast of Santa Barbara, CA

Using Sentry equipped with the TETHYS mass spectrometer, camera, and

multibeam sonar, we characterized an asphalt volcano off the coast of

Southern California. TETHYS was able to autonomously locate areas with

biogenic and thermogenic methane, key measurements for autonomous

search for life.



Research Goals

-Investigate the existence of subsurface plumes. 

-Determine size, shape, and chemical composition.

-Understand processes that lead to plume formation.

Hunter/gatherer science



• Casting

• Tow-yo’ing

• Driving a brand-new Sentry

Approach





SHIP ROSETTE





Automated Identification System (AIS)





SENTRY AUV



Real-time display from Sentry





Mapping a Deep Plume from the Deepwater 
Horizon Blowout



Go-Flo bottle



Water collected in the plume



What we found on the web…. n the web



What was in the plume?





Relict oil that could be easily accessed?

Ryerson et al., 2012. Chemical data quantify Deepwater Horizon hydrocarbon flow 
rate and environmental distribution. PNAS, 109(50), 20246



Do you really need a one-of-a kind mass 
spectrometer?

Highly 
specialized

Standard 
issue

Approaching 
standard issue



• Using “basic” science tools, we observed a 
continuous, coherent plume heading in JUNE 
2010. (But we did not discover it).

• Plume could not come from natural seeps.

• Plume was composed of chemicals that were 
water soluble.

• Technology is nice but “response” needs 
instruments to be user-friendly to a generalist, 
robust,  cheap, and provide credible data.

Summary
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Back-up slides



Biodegradation of methane in the subsurface
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Du and Kessler, Environ. Science & Tech, (2012)







We dodged a bullet at the Deepwater 

Horizon site:  logistics

• "Bitter experience in war has taught the maxim that the 
art of war is the art of the logistically feasible.” - ADM 
Hyman Rickover, USN

• "Amateurs talk about tactics, but professionals study 
logistics."

- Gen. Robert H. Barrow, USMC

• "Logistics ... as vital to military success as daily food is to 
daily work.”- Capt. Alfred Thayer Mahan





The last five years have marked a 
refreshing and exciting period.

• The appreciation on the value system of 
cultures in industry, government, and 
academia, which  have made great 
strides leading to greater outcomes.

Several lessons learned from the 
Deepwater Horizon





COLDWATER RESPONSE 2016

More good news







Email from LT Commander Ziebold (USN);
“I blow things up”

• “I am planning an exercise and will be blowing up an oiler.”
• “We want to know when it will be best for the 

environment.”
• He thought every spill was a Deepwater Horizon.
• “….pollution damage to aquaculture and commercial 

fishing stocks in seas would cause significant negative 
impacts on the local economy and on views of Allied forces, 
with additional potential backlash in international circles”. 

We advised him to blow up the oiler offshore when the winds 
were blowing away from the coast and tides going out (and 
they did!)



COLDWATER RESPONSE 2016

• This case exemplifies the value of stakeholders 
taking the simple but often overlooked step of 
“exchanging business cards” in the planning
stages of events, rather than during active crises.

• It also underscores the connectivity and capacity 
for the Internet to provide information on the 
timescales of battles. 



I. Too simple to matter

• METHANE (and other hydrocarbon gases)

– Most abundant compound (s) released.

– Academics considerably more interested…

– Plays no role in EPA Clean Water Act fines and not 
directly part of the damage assessment.

– Fastest to be eaten by microbes (confusing, too).

– Linked to predicted “dead zones” that never 
developed.



The Deepwater 
Horizon 
disaster was not an 
oil spill, but 
“Petroleum
Fluid” release

gas (1 to 5 carbons) 
and oil



Isobaric gas-tight sampler





X6 

Sweet South
Louisiana Crude

What is Oil?
from a chemist perspective

(scuba tank pressures)

(Ed Overton, LSU)



Composition of Macondo reservoir fluid
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Reddy et al, PNAS (2012)



Summary

A single email (or cup of coffee) perhaps one 
day could protect kilometers of coastline. 


