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Background

The U.S. Department of Energy’s (DOE) National Energy Technology Laboratory (NETL)
has created an integrated data and modeling system to support DOE’s mission to
produce science-based evaluations of engineered and natural systems to ensure
sustainable, environmentally responsible access to domestic resources, and help prevent
future hydrocarbon spills.

The Blowout and Spill Occurrence Model (BLOSOM) is an integrated system designed
to simulate offshore oil spills resulting from deepwater (>500 feet) and ultra-deepwater
(>5,000 feet) well blowouts. BLOSOM assists with risk assessment and can help to prevent
future hydrocarbon spills. In addition, BLOSOM serves as a comprehensive tool for
response planning. BLOSOM is part of NETL's broader integrated risk assessment and
spill prevention research effort, in the Offshore energy resources research portfolio.
The Offshore portfolio is focused on developing a scientific base for reducing and
quantifying potential risks associated with exploration and production in extreme
offshore environments.
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Figure 1. Predicted spill trajectory 40 days after a hypothetical blowout and
the predicted location of beached oil as a result of this hypothetical spill.

NATIONAL ENZSRGY TECHNOLOGY LASORATORY

Albany, OR Anchorage, AK Morgantown, WV Pittsburgh, PA Sugar Land, TX
Website: www.netl.doe.gov

Customer Service: 1-800-553-7681

RESEARCH & INNOVATION CENTER

Geological &
Environmental Systems

CONTACTS

Kelly Rose

Principal Investigator
Research Scientist
541-967-5883
kelly.rose@netl.doe.gov

Jamie Brown

Associate Director
304-285-5428
jamie.brown@netl.doe.gov

Grant Bromhal

Acting Senior Fellow
304-285-4688
grant.boromhal@netl.doe.gov

Cynthia Powell
Executive Director

541-967-5803
cynthia.powell@netl.doe.gov

*“s BLOSOM

U.S. DEPARTMENT OF
1Y ENERGY




Project Description

BLOSOM offers a flexible suite of modeling tools designed
to work together as a single system, taking into account the
multiple environmental uncertainties associated with deep-
water and ultra-deepwater environments and blowouts. All
components are designed to be explicitly three dimensional
and use equations best suited for high pressure environments
while maintaining the flexibility to operate with limited or highly
uncertain data.
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Figure 2. Overview of BLOSOM modeling components.

BLOSOM incorporates into one tool the capabilities of several
models:

« Jet/Plume Model simulates the initial oil and gas jet rising
from the wellhead and tracks it until it reaches a terminal
level. All crude oil, gases, and water are handled within a
conceptual control volume that changes properties as it
entrains ambient water.

« Transport Model simulates the long-term fate and transport
of the spill. Beaching and sinking events are also monitored.

« Conversion Model allows for the transfer of elements from
the Jet/Plume and Transport models, taking care to best
amalgamate the two contrasting approaches in each, while
transferring control-volumes of mixed fluids into particles.
This model also appropriately distributes oil droplet-sizes
to best capture subsurface plume formation.

» Weathering Model simulates oil weathering and degradation
processes, including spreading, evaporation, emulsification,
and dispersion. Other processes, such as biodegradation,
dissolution, photolysis, and sedimentation, are planned for
future incorporation.

» Crude Oil Model simulates changes to the oil’s physical and
chemical properties in high-pressure environments like the
deep ocean. This model also simulates changes to the oil due
to degradation using a pseudo-components approach. The
components may be built with detailed crude information or
interpolated from more readily obtainable crude assay data.

» Gas/Hydrates Model simulates gas properties, dissolution,
and the formation and decomposition of hydrates for a variety
of gases that may be present in an oil or gas well blowout.

« Hydrodynamic Handler handles ocean data for use in the
other models and is capable of providing its own correlations
and interpolations from the available data. It is designed to
be flexible with multiple file formats and output types.

This comprehensive suite of tools is designed to track an oil
spill anywhere in the water column and follow the fate of the
hydrocarbon through the water column until beaching, sinking,
or complete degradation.

Activities

In 2014, BLOSOM participated in a model intercomparison
study on plume dynamics and droplet sizes, particularly in the
presence of dispersants, hosted by the American Petroleum
Institute (API). The API-led effort included a wide variety of
blowout modelers to determine the strengths of each model and
identify areas of larger uncertainties. This work was published
in a paper, “Intercomparison of Oil Spill Prediction Models for
Accidental Blowout Scenarios with and without Subsea Chemical
Dispersant Injection.” Marine Pollution Bulletin 2015, 96, 110-126.
BLOSOM is also being integrated into Geocube, a component
of NETL's Energy Data eXchange (EDX). Geocube is a web-based
mapping application that has assembled and maintains
access to current information key to evaluating subsurface
energy resources in the Gulf of Mexico (GOM). Geocube’s
spatial data and BLOSOM'’s predictive modeling capability
will combine to serve as a comprehensive integrated oil spill
response and prevention system.

Benefits

BLOSOM complements NETL's existing Offshore capabilities,
enhances NETL's Geocube application, and aids in risk assess-
ment and response planning in deepwater and ultra-deepwater
conditions, ultimately helping to predict, assess, and prevent
well blowouts in these challenging environments.

N=TL

R&D193, June 2016



