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A leading engineering & scientific consulting firm dedicated to helping our clients solve their technical problems.

health & environmental sciences  •  failure analysis & prevention

Dispersants Overview

Presentation to:

NOAA Regional Preparedness Training Session

Galveston TX May 25 2016
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1. Oil on Water Surface

2. Oil on Shoreline 

3. Oil in Water Column 
Waterfowl and seabirds are 
vulnerable to surface oil

Oil reaching shorelines threaten 
ecologically valuable nearshore
habitats and coastal marshes. Oil dispersed into the water column may 

increase exposures of fisheries resources.  

Source: 
NOAA

Source: 
HDR

Source: 
USGS

NEBA Tradeoffs: NEBA Tradeoffs: 
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Relative Area Coverage in 2 Days of OperationRelative Area Coverage in 2 Days of Operation
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Source: BP

And Response Method Strengths VaryAnd Response Method Strengths Vary
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Oil Spill Dispersants Response MethodsOil Spill Dispersants Response Methods

Surface dispersants
applied beyond 3 NM
And depths > 10m

Source: BP
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FGBNMS and Oil Spill Dispersants FGBNMS and Oil Spill Dispersants 
Busy Location
Reef Depth 16M+
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Surface Dispersant ApplicationSurface Dispersant Application

Chart from NOAA Response And Restoration Web Page

Advantages
• Rapid response time
• Large encounter rate 
• Bigger window of opportunity
• Enhanced biodegradation
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More than 11,500 Whole Water Samples were Collected 
for DWH between April 20 and August 3, 2010
More than 11,500 Whole Water Samples were Collected 
for DWH between April 20 and August 3, 2010
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Total PAH Concentrations Between April 20 
and August 3, 2010 by Depth
Total PAH Concentrations Between April 20 
and August 3, 2010 by Depth
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• Geometric means 
were calculated to 
represent the 
central tendency 
of the data

O-1 max 105000ug/l     1-10 max 44.9 ug/L
From Morrison, Murray, Cook & Boehm, 
GoMRI Conference 2016
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Depth of Entrainment Can Be Determined By 
Evaluating Photodegradation of PAHs
Depth of Entrainment Can Be Determined By 
Evaluating Photodegradation of PAHs

• No evidence of photodegraded Macondo oil was found at depths below 4.5 
meters in the water column
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Evidence of Photodegraded Oil No Evidence of Photodegradation

From Morrison, Murray, Cook & Boehm
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• No exceedances of 
benchmarks for 
dispersant related 
chemicals (1mg/L)

• Detects for DPnB (one 
of the more persistent 
dispersant related 
chemicals) indicates a 
decreasing trend in 
concentrations over 
time

Offshore and Deep-water Sampling Zones
Dispersant Related Chemicals

From Deepwater Horizon MC 252 Operational Science Advisory Team Report Dec. 2010 
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DWH SMART Tier III  Dispersant Application
M/V International Peace Study
DWH SMART Tier III  Dispersant Application
M/V International Peace Study
• Sampling before and 

after surface dispersant 
at 1 ad 10 M depth

• TPAH and TPH 
concentrations variable 
TPAH <0.01–77.33 μg/L 
TPH   <0.01–5.1 mg/L)

• DPnB concentration 
<003ug/L to 100 ug/L 

• 94% of data below TPH 
5% hazard concentration

Data from Bejarano, Levine & Mearns 2013
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Source: BP

Advantages
• On 24/7 once deployed
• Best encounter rate 
• Biggest window of 

opportunity
• Surface VOC reduction
• Enhances Biodegradation

Subsea Dispersant 
Application Methods
Subsea Dispersant 
Application Methods

Source: BP
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Oil droplets surface 
forming thin oil slick

Outflow of oil and gas

Plume of entrained water, 
oil and hydrate/gas

Oil droplets surface 
forming thin oil slick

Outflow of oil and gas

Plume of entrained water, 
oil and hydrate/gas

Dispersant

Subsurface release – WITHOUT dispersant 
injection

Large oil droplets will give a more vertical stream of oil resulting in a thick surface oil slick directly
above the release point

Multi millimeter
oil droplets?

Multiple 100 micron
oil droplets?

Subsurface release – WITH dispersant injection

From SPE 2016 HSSE Conference Paper 179401 • Subsea Dispersant Injection • Brandvik

14Large-scale Subsea Dispersant Injection Tests

From SPE 2016 HSSE Conference Paper 179401 • Subsea Dispersant Injection • Brandvik

Large-scale testing at Ohmsett, NJ
US Bureau of Safety and Environmental 

Enforcement (BSEE) Facility
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Predicted vs. measured oil droplet sizesPredicted vs. measured oil droplet sizes

Oil droplet sizes (mm) as a function of nozzle size, flow rate and dispersant injection

0

2

4

6

8

10

12

14

16

18

Re
la
tiv

e 
dr
op

le
t s
iz
e 
di
st
rib

ut
io
n 
(V
ol
. %

)

Droplet size (microns)

25‐50‐(Exp 1)

25‐80‐(Exp 4)

25‐120‐(Exp 6)

25‐80‐1%‐(Exp 5)

4516

2711

1627

245

Modified Weber scaling
Flow rate d50

50 4500
80 2700
120 1700
80‐1% 260

From SPE 2016 HSSE Conference Paper 179401 • Subsea Dispersant Injection • Brandvik
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Predicted SSDI Droplet size distributions: 
full scale
Predicted SSDI Droplet size distributions: 
full scale

Dispersant treated droplets ~0.6mm 
Suggests
• Droplets still head to surface 
• Easier surface dispersion
• Exposure to FGBNMS from surface 

oil dispersion

From Johansen, Brandvik, Farooq 2013

8 mm

0.6 mm
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SummarySummary
• FGBNMS Scenarios could involve surface or subsea dispersants

• Subsurface dispersants not likely to create direct exposures 

• Surface oil entrainment with or without dispersants possible concern
– DWH data suggests concentrations 

• Total PAH geomean of large data set ~ 0.1 ug/L in 0 to10 M 
• Dispersant range  - 0.1 to 300 ug/L
• TPH can be in ppm range 1 M short term below dispersant application
• Surface entrainment of oil observed during DWH was less than 5M

• Much new research on subsurface dispersant 

Closing Comment: review new dispersant research for realistic conditions 


