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The Ohmsett tank, New Jersey
200 m long, 20 m wide, and 2.4 m deep

Apply oil on the water surface 
without or with dispersant.
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Two measurement locations along
the wave propagation direction (X-
direction).

Four breakers within 15 minutes.

Downstream Frame
(the main frame)

Upstream Frame

6 ADVs measuring at the 
height of 2.0 m, 1.7 m, 
1.4 m, 1.1 m and 0.8 m 
from the bottom of the 
tank
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The main frame (downstream of the breaking wave)

Level A (2 m elevation; tank depth=2.4 m):
Shadowgraph camera + LISST 200x + Fluorometer+ ADV

Level B (1.5 m elevation; tank depth=2.4 m):
Shadowgraph camera + LISST 200x + Fluorometer+ ADV

Level C (1.2 m elevation; tank depth=2.4 m):
Holographic camera + LISST 100x + ADV

GoPro 
camera
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Hibernia Crude, 3 states

• 5% weathering in shade

• 20% weathering in shade

• 20% weathering under sunlight

Photooxidation in a 
fasttank at the Ohmsett
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20% weathered in the sun, no dispersant
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20% weathered in the sun, no dispersant
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20% weathered in the sun, DOR 1:20
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20% weathered in the sun, DOR 1:20



Simulated oil dispersion

150                        500 microns

Cui, Boufadel, K. Lee, et. Al. 2020.  Oil breaking and transport due to waves, Environmental Fluid Mechanics



1 mm



Dispersant, 1:20

No dispersant
Shadowgraph

LISST



Conclusions of the Ohmsett experiment

- Hibernia Crude was weathered (shade and in sun) up to 20% with viscosity increase by 60 
folds, from 20 cp to around 1200 cp.

- Chemical dispersant Corexit9500A (1:20) reduced the d50 by approximately a 100 folds
from a size of hundreds of microns to microns.

- All the instruments functioned as expected (ADV, ShadowGraph Camera, LISST).

- The experiments help us prepare to the field trials of dispersion at sea. 



At sea, the water below the surface is NEVER calm

Boufadel, M.C., R. Liu, L. Zhao, Y. Lu, T. Özgökmen, T. Nedwed, and K. Lee, Transport of oil droplets in the 
upper ocean: Impact of eddy diffusivity, Journal of Geophysical Research, Oceans, 125 (2), 2020.

Eddies and currents
Formed 100 km away
(Gulf streams, El nino)
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Twelve releases of Hibernia Crude (HC) oil (1000 liter in each 
experiment) have been planned in addition to a fluorescent dye test. 

The oil will be weathered in the shade to three different states before 
conducting the field tests around 30 km offshore of St Johns.

The three weathering states (in the shade) are: 
Weathered state #1: Approximately 5% loss per mass.

Weathered state #2: Approximately 10% loss per mass.

Weathered state #3: Approximately 20% loss per mass.

Each release will be without and with COREXIT-9500A (1:20)



The CADIS project has six objectives: 

1) Better understand and quantify the effectiveness of the dispersant Corexit9500A

at sea, applied to a Canadian east-coast offshore crude oil.

2) Evaluate/Improve advanced oil spill monitoring technologies,

3) Validate/Improve oil spill models,

4) Further improve the latest version of the SMART (Special Monitoring of Applied

Response Technologies) protocol adopted in the USA,

5) Provide an opportunity for training highly qualified persons (HQP) to respond to

oil spills, and

6) Form a national/international research network on oil spill that is capable of

providing scientific input to researchers in Canada and advice to Canadian

responders.



General layout of the field studies. UAS= Unmanned aerial system. ROV=Remotely operated vehicle. ROSV= 
Remotely operated surface vehicle. AUV=Autonomous underwater vehicle. The CCG containment boom is to be on 
standby nearby. 

Boat B

Boat A



Channel system constructed to allow released 

oil to be evenly treated with dispersant. (right) 

The oil enters the channel system at the near 

side and exits the channel system once it is 

sprayed by the dispersant.  (bottom) Channel 

system being towed alongside vessel (Courtesy 

of CEDRE)



Boat B
For sampling

Boat B
Boat A

CTD on the frame.

The Shadowgraph and LISST provide the oil 
droplet size distribution.

The fluorometers to measure oil emittance.
BSEE is interested in supporting this.

Water samples will be taken at three depths at 
two locations along the oil plume. Oil 
chemistry, dispersant conc, will be measured 
by Helen Zhang.  NOM by Uta Passow

Oil properties will be measured (density, 
viscosity, COOGER). 

The depths might be smaller for oil without 
dispersant.



For oil experiments without dispersant, the oil thickness will be measured using:
- Remote sensors (multispectral, IR, and UV) from a drone operated by Water Mapping. 
- X-band radar measurements (from the radar on Boat A) from the WAMOS system from 
Rutter Inc. who will operate the equipment for the collection of these data and for 
analyzing them. They will also use the FLIR camera and combine with X-band. 
- Direct tube measurements.
- The remotely operated surface vehicle (ROSV) provided by Dr. Nedwed from ExxonMobil.

MetOcean data will be obtained as follows:
- Wind speed, direction, air temperature, and precipitation (from sensors placed on boats).
- Current and wave data (height, length, period) from X-band radar data (Rutter Inc).
- Current data obtained from Acoustic Doppler Velocimeters on the frame and on boats.
- All sensors will be spatially referenced using GPS.

Ultimately, the oil DSD and oil concentration will be used to evaluate dispersion 
effectiveness and will be correlated to hydrodynamic data and oil properties.



1) Better understand and quantify the effectiveness of the dispersant Corexit9500A at sea,

applied to a Canadian east-coast offshore crude oil. Relate to sea conditions, waves,

diffusivity.

2) Evaluate/Improve advanced oil spill monitoring technologies. Multispectral, X-Band Radar.

3) Validate/Improve oil spill models. Delvigne and Sweene relation N(d)≈d-2.2 where N(d) is

number of droplets of size d.

4) Further improve the latest version of the SMART (Special Monitoring of Applied Response

Technologies) protocol adopted in the USA. (NOAA, EPA, USCG)

5) Provide an opportunity for training highly qualified persons (HQP) to respond to oil spills.

6) Form a national/international research network on oil spill capable of providing scientific

input to researchers in Canada and advice to Canadian responders.



Questions?

Michel C. Boufadel
Boufadel@gmail.com

mailto:Boufadel@gmail.com

