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Introduction

- History of U.S. oil spills
° The three most recent events — Exxon Valdez, Deepwater Horizon, Refugio

- 100’s of millions to over a billion dollars worth of damage

- Diverse range of spill and impact models
o Large increase in research following Deepwater Horizon

- Most common way to model spills is through simulation.
o Varied approaches

o Qil “plume” is modeled as a set of individual points
o Undergo separate environmental processes — unique characteristics.




Motivation/Objectives

- Plumes, in reality, aren’t discrete points travelling through
the water column.

o Coalesce and form long tails, coagulate across the surface.

- Distribution has shown autocorrelative behavior.

- Representation of plume as points

> Points cannot be treated as if they effect only the discrete Ptzleum Hyéroarbon Conceatons
locations estimated by the models.

- Uncertainty built into models T
o Results change from simulation to simulation. O
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Motivation/Objectives

- Impact models draw hard-lines in areas of impact.

- County boarders, census blocks, or grids divide oiled area up
into separate and distinct areas.

- Useful for reporting total oil within an area, but limits the
impact assessment at finer scales.
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Spill Modelling

- Using the Blowout and Spill Occurrence Model (BLOSOM) — new model
developed by the National Energy Technology Lab

- Multi-component deterministic model, 3D spatially explicit

Crude, gas, and
hydrate properties

i
- Advection by wind, wave, and currents \

o Movement using random walk/flight with diffusion (function of diffusion coefficient) I'-“:; o™
and deflection by wind velocity and direction

Spreading, evaporation,
emulsification, dispersion,
e,

- Stochasticity built in which changes the final fate of plume given subsequent
simulations in the same location. _ oo I I

Hand\er

MAR-1-2013 CoastWatch NOAA/ADML

Altimeter/GTS Interface

Droplet Distribution

Control Volume




Spill Impact Approach

- Monte Carlo approach of repeated sampling of a sample

- Mean value assigned to impact area, 95% confidence interval generation
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Spill Impact Approach
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Application in the Gulf of Mexico

3 Spill Location
Pratraction Diagram
Urban Areas

9B*20'07WW 9B°00MA 85740'0"W 96°20'07WW 8500 94°400"W 94%20'0"0 94°00" 93°400"W

- 28.14°N, 94.29° W

- Western Gulf of Mexico

- 82 miles off the coast

- 25 active well platforms in the area
- 196ft water depth

- 1 week blowout, 2 month duration
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Application in the Gulf of Mexico

* Recorded the total amount of oil for
L each cell following the 20
o T simulations.
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Application in the Gulf of Mexico
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Assigned values to centroid of cell. Generated interpolated surfaces using the Kriging method




Application in the Gulf of Mexico
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Run 2 Surface
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Run 15 surface Run 18 surface
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Generated 5 additional simulation for comparison
Created interpolated surface from 5 separate runs
RMSE calculation for each surface
Smaller RMSE for MC surface.




Concluding Remarks

- Interpolated surfaces generated from one simulation may misrepresent actual spill amounts

- Monte Carlo simulations can more accurately illustrate the level of oiling along a shoreline
o Generation of confidence intervals for each reported value

- In a timely uncertain situation, Monte Carlo can offer decision makers and responders a way to
quickly address uncertainty in spill models.

- Additional work is needed to determine “best” interpolation method.






