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Spill Response to Mitigate Consequences:
“Tools in the Toolbox”
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Mechanical Recovery

Benefits Drawbacks

Recovered oil can no longer * Labor- and equipment-

impact environment intensive
Broad stakeholder * General “rule of thumb” =
acceptability about 10-30% of oil

recovered



Mechanical Recovery

Benefits Drawbacks

Recovered oil can no longer * Labor- and equipment-
impact environment intensive

Broad stakeholder General “rule of thumb” =
acceptability about 10-30% of oil

recovered

 How reliable is this “rule of thumb?”
» Where did this rule originate?
 How is it calculated?




How is “recovery” calculated?
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Hypothetical Example



Deepwater Horizon (Macondo MC252)

Data Source

Lehr et al. 2010
(Best Case)
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Lehr et al. 2010
(Worst Case)
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Oil Available
for Removal

* % Available Oil % Total Spilled

(bb) Removed Oil Removed

2,093,374 7.90% 3.36%

*Available oil is the oil that has not evaporated or naturally dispersed and has not been
removed directly at the wellhead.



Field Observations and Anecdotal Data

* QUESTIONABLE DATA ON “RECOVERED” QUANTITIES (OIL, WATER,
EMULSION) — WHAT IS THE NUMERATOR?

* CHALLENGES IN DETERMINING TOTAL AMOUNT SPILLED (ESPECIALLY FOR
WELL BLOWOUTS) — WHAT IS THE DENOMINATOR?

* |ISTHE DENOMINATOR BASED ON TOTAL AMOUNT SPILLED OR
“RECOVERABLE OIL?”

Mechanical

Mechanical recovery as part of mass balance

Ashore = Most common way to calculate % recovery
In Situ Evaporated
Burning
Chemical
Hypothetical Dispersion
Example

Natural
Dispersion



Historical Data on Mechanical Recovery
for Offshore Spills

e Offshore spill location (at least 10 km from shore)
e Descriptions of response operations available
 Mechanical recovery conducted, attempted, or considered

* (Quantified data on volumes or percentages recovered
mechanically

e Spill location not in a war zone

$

12 cases with actual mechanical recovery
18 cases with mechanical recovery considered or attempted with 0% recovery




Average Offshore Mechanical Recovery Rates

Range = 0.1% to 10% (based on total amount spilled)

(May include water and/or emulsion)

_ Total Amount Spilled “Recoverable Qil”
Including 0% Recovery Cases 2.34% 5.6%
Excluding 0% Recovery Cases 5.85% 15.3%

Statistically significant (p<0.01) difference between recovery rates (with and
without 0% cases) and 10-30% “rule of thumb”

No significant effect of time period

Are we getting better at
(year of spill)

recovering oil mechanically?

Is recovery for offshore spills » No significant effect of proximity to
closer to shore more effective? shore (assuming 10 km minimum)




Factors that Limit
Offshore Mechanical Recovery

* Oil properties and behavior
 Environmental conditions

* Operational and logistical issues



Oil Properties and Behavior

Oil spreading and thinning — 0.1 mm or less — reduces
encounter rate

Patchiness and drifting of slicks reduces encounter rate
Viscosity and waxiness reduces skimmer efficiency

Emulsification increases viscosity and increases
recovered oil/water volume



Environmental Conditions

High currents cause entrainment and lower boom
effectiveness

High winds and sea states affect boom effectiveness
and operational safety for responders

High winds spread oil reducing encounter rate
Ice and debris can clog skimmers or damage boom

Visibility factors (fog, glare, darkness) can impede
operations



Operational and Logistical Issues

* Offshore location relative to equipment stockpiles
and logistical support affects operations and cause
delays

e QOil-water storage and separation capacity (and
decanting rules) may create bottleneck

e Operator skill/experience, efficiency of aerial support
and remote sensing, and response management
affect overall operational effectiveness



Offshore vs. Nearshore Spills

* Mechanical recovery limitations apply to large offshore spills

* More common small nearshore spills will still be best
handled with mechanical and manual recovery approaches

— Logistical support close by

— Severe environmental conditions of less concern



Take-Away Messages on Mechanical Recovery

* Qil behavior, environmental conditions, and operational and logistical issues
hamper the effectiveness of mechanical recovery offshore

 Mechanical recovery for large offshore spills averages 2—6 % (based on total
amount spilled) or 6-15% (based on “recoverable oil”)

* This still leaves significant oil in environment, depending on weathering and
other cleanup

 Mechanical recovery may still be best approach for smaller, nearshore spills
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