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Dispersants – What are they?
• Dispersants are solutions of surfactants dissolved in a solvent
• Surfactants reduce oil-water interfacial tension – allows slicks to disperse
into very small droplets with minimal wave energy

• Dispersed oil rapidly dilutes to concentrations <10 ppm within minutes, <1
ppm within hours, ppb range within a day
• Each dispersed oil droplet is a concentrated food source that is rapidly
colonized and degraded by marine bacteria
• Dilution allows biodegradation to occur without nutrient or oxygen limits

Differences between subsea and
surface dispersant use
y Subsea

y Surface

¾ Turbulence for mixing

¾ Turbulence for mixing

supplied by oil and gas
release
¾ Concentrated point-source
dispersion at a point-source
release – high encounter
rate
¾ Dispersant to oil ratio (DOR)
can be significantly lower,
e.g., 1:100
¾ All oil is essentially ‘fresh’ –
minimal weathering
¾ Can be of long duration, e.g.,
24/7

supplied by surface
conditions
¾ Oil slick may break up, e.g.,
windrows – potentially
affecting encounter rate
¾ Starting DOR typically 1:20
¾ Oil weathers and window of
opportunity should be
considered for most effective
use
¾ May be limited operational
window because of darkness
or sea state

Subsea Injection of Dispersants
• Preliminary observations of Macondo Well experience

Testing subsea dispersant use

• Benefits of subsea injection
• Long-term fate and effects

Consideration of subsea dispersant use
y Potential to enhance safety by

reducing exposure of responders
to VOCs at the sea surface

y A series of tests was performed in early May, 2010

May 9, 2010: Prior to dispersant injection
The floating oil above the release source
is fairly continuous.

y May significantly reduce surface

expression of oil and need for
response on sea surface
y Offers high encounter rate very

close to source of release
¾ Potential for less dispersant use

y May be used day and night in

most weather and sea
conditions

Uncertainties of subsea dispersant use
y It had not been considered to such an extent
¾ Would it work?
¾ If so, what would be the consequences?
¾ Would biodegradation of dispersed oil occur in the low

temperature water at significant depth?

3 hours after dispersant injection started
The area of floating oil appears to
be reduced.

After 11 hours of dispersant injection
Only scattered remnants of oil
are visible on the sea surface.
Subsea dispersant injection was
then stopped.

Conclusion of tests
y Subsea dispersant injection (SSDI) appeared to be effective
y SSDI was permitted, provided that specified monitoring was

conducted
¾ Fluorometry to measure concentrations of dispersed oil in water
¾ Light scattering particle size analysis to determine dispersed oil droplet size
¾ Dissolved oxygen (DO) to be measured to detect oxygen depletion caused

by biodegradation
¾ CTD (Conductivity, Temperature, Density) to detect water stratification
¾ Water sampling for PAH content

For more information:
http://www.nrt.org/production/NRT/NRTWeb.nsf/PagesByLevelCat/Level3Oil?Opendocument

5 hours after dispersant injection stopped
The extent of floating oil had
significantly increased.

SSDI requires significant equipment
Resource Type
Vessel
Supplies
Operating
Equipment

Subsea Dispersant
Monitoring Kit

28 hrs after dispersant injection ceased

Specific Equipment, Supplies or Other Items
Offshore Vessel to transport and deploy subsea dispersant injection
system and initial dispersant supply shuttle vessel(s) to restock
dispersant supply
Dispersant
Multiple ROVS to assist in installation / operation
Coil tubing unit
Subsea manifold
Dispersant pumping system
Vessel-to-vessel hose and equipment for refilling dispersant tanks
Research vessel
Specialized instrumentation for conducting monitoring of subsea
dispersant injection operation
Science team to support monitoring operation

Subsea Dispersant Application Toolkit

The extent of floating oil is similar to that before
subsea injection was tested

Source: OSRL

New Aerial Delivery Platform

Demonstration of SSDI Effectiveness (API)

• 727 platform developed by Oil

Spill Response Limited (OSRL)
¾ Shorter transit times
¾ Large payload
¾ Demonstrated capability for

dispersant application
Current Status: Operational
Following a meeting with the
aviation authorities on Thursday,
March 31, 2016, the
Boeing 727 aerial dispersant
service is now in place and
available to members.

OHMSETT Facility, New Jersey, July, 2014

Development of Bench Scale Subsea
Dispersant Effectiveness Test
(IPIECA/IOGP)
•
•
•
•
•

Built on API JITF Subsea Dispersant research efforts
Four crude oils ; Three dispersants
Two mixing regimes (high and low energy)
Similar (but different) experimental set-up and analysis
Studies complete December, 2014

Cedre (France)

ExampleofofResults:
Results:
Example
Droplet Size Effects
Cedre: Different Oils

Increasing droplet size

Summary
•

Highest priority is human health and safety

•

Oil spill response must be robust and should use all
available tools

•

Basic strategy for addressing a spill
¾

Respond as close to the source as possible

¾

Use all appropriate tools to keep oil from reaching
shorelines

•

Dispersant use presents significant advantages over the
limitations of mechanical recovery and should be
considered as a primary response option

•

Work is ongoing to enhance response capabilities

SINTEF (Norway)

Droplet Size Effects
SINTEF: Different Dispersants
Small Tank

Increasing
Effectiveness

Funded by API Joint Industry Task Force

Big Tank
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