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Ongoing Physical Sciences Studies
In support of the
Marine Minerals Program

Geoffrey Wikel
Oceanographer
Division of Environmental Assessment
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Marine Minerals Program (MMP)

Noncompetitive leasing of OCS sand for
use in shore protection, coastal
restoration, qualifying construction projects

Projects in New Jersey, Delaware,
Maryland, Virginia, North Carolina, South
Carolina, Florida, and Louisiana

- National defense and space program
Installations

Habitat restoration

Storm damage and infrastructure
protection

Recreation improvement




MMP Accomplishments

- Over the past 20 years, the Program has...

. Conveyed ~60 million cubic yards of OCS sand,
replenishing/restoring ~175 miles of coastline

- Prepared > 30 supporting NEPA documents and > 40
environmental studies (> $12 million)
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Improving Emission Estimates
and Understanding of Pollutant Dispersal

Objectives:

define operational characteristics,
activity profiles, loading factors, and
emission factors for equipment by
operational phase

develop a tool to estimate Lt .
emissions using accepted U.S. EPA V// s:' s -
methods —project emission
estimates are adaptable for use
with regional inventories

characterize space and time scales
of plume transport and dispersion



Improving Emission Estimates
and Understanding of Pollutant Dispersal

Research Team:

- ENVIRON (air guality, meteorology, chemical
engineering)

- Woods Hole Group (coastal engineering, dredging
practices)

FY10 Award: ~$140,000

Period of Performance: Oct. 2010 — Sept. 2012




Improving Emission Estimates
and Understanding of Pollutant Dispersal

- Methods:

- Collect operational data from U.S. dredge contractors.
Analyze data to constrain operational characteristics,
activity profiles, loading factors, and emission factors
for dredge plants, support vessels, pumps, and land-
based equipment

- Program an Access I/O calculator to prepare
emissions estimates

- Model different project scenarios in the GOM/Atlantic
with CalPUFF. Use existing met datasets
representing seasonal variability. Estimate model
uncertainty.



Improving Emission Estimates
and Understanding of Pollutant Dispersal

. Status:

- Compiled relevant data for four OCS projects (VA,
SC, FL). Vetted information about operational
characteristics, activity profiles, loading factors, and
emission factors with dredge contractors and EPA

- Completed initial programming, parameterization, and
testing of the emissions inventory calculator

] Craedying Prejact Emission: Caloulatar
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VL mprovmg Wind Waves Prediction:
~ Global to Regional Scales

== "b’ Improvmg Tropical Cyclone Intensity

—a—

f - Forecasting



S stemS'(ModeIs)

JOye
. Lo evelop New physics packages across
gl r,r ge off environments and conditions ;

=2, . to develop a seamless transition from
== eep to shallow water;

_‘____z—"f

- 3. to embed new routine within the
mission-specific prediction systems and

—

produce hindcast data (WW III @&
STWAVE, WAN, SWAN, etc.).
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Scldples Teams for Wind Wave &

Models

-—

Waverdissipation' Parameterization of wind wave and'swell:

ce Ardhuin (Ifremer, France)

Banner (UNSW, Australia)

Input ;)}' i Dissipation:

xander Babanin (Swinburne University of Technology, Australia)
J\L),u ihear Interaction:

= Will Perrie (Bedford Institute of Oceanography, Canada)

== Vladimir Zakharov (Waves and Solitons LLC, USA)

':..4-! -

== fNearrshore Processes:
— -7'7,' — Tim Janssen (San Francisco State University, USA)

p—

~ -~ —— James Kaihatu (Texas A&M University) and Alexandru Sheremet
~~ (University
of Florida)

— Gerbrant van Vledder (Delft University of Technology, with
contributions from Shell)
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ime Line and Progressi®
:@mmunfw&!ﬂgdéling Approach)

roposed WOrks and mee reguary

d a comprehensive set of validation data
wq lived at NCEP (test bed)

ade Physics of all systems
=" A ance validation techniques
== _ﬁCUS on test plan and exchange the results

”t—

— "Develop unstructured grids on coast

‘® Set up subversion sever and wiki with full access
to all NOPP members

® Generate 30 years hindcast wind and wave data



c if Iook f@_g_ he Progs

SNeVClicidevelopment for NECP/NOAA path at
201147, 15 With:

1. NJ“ Piconsensus physics available and
Jm emented

'eastal unstructured grids with fine resolution
,.«:‘implemented and coupled with ADCIRC (NRL
— and USACE)

3. Getting full ocean currents from operational
glebal HYCOM model (NCEP/NOAA).



MFInformation Needs
(©1lfand Gas; Sand and GTM

=/ IternatlveEner Programs)

J W,Jv—\ d /Aamics and breaking statistics, coupling
bONtHE ¢ ssouated atmospheric and ocean

f‘Jrf’b atlon and the fluxes across air-sea

=N rface are needed for environmental and

= |:5act assessments.

. Modelmg output and hindcast data are used in
pollutant tracking and risk assessmen
resource evaluation, site selection
and safety operation.
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Jroyigle Troplcal Cyclowt-&!’ltya——
= Forecastlng |

—

0 Objec" es:
oroved prediction capability in the atmosphere-
-ocean -land interfaces;

~,-?~- mlne the new physics of tropical cyclone rapid
== intensification;

T et

-

r:{‘?’fﬁkediction of mesoscale phenomena in the tropical

- cyclone system; and

— Implement the module into
NOAA’'s HWRF and Navy's

COAMPS-TC coupled system.

—




Seience Teams for Tropical Cyclone..
“ ntensﬁu‘.%‘tmn Progmm

soupleds -hidspheric-Wave-Ocean Models for TC Intensity:
c en/Rick Allard/Sue Chen of U Miami team

& |s/Testu Hara of URI team.

gheor tlcally based approach:
' ayne Schubert of CSU;
e .ongsheng Chen of York U.

- — g

- J*‘
1-‘_"

== ﬁata Assimilation:
— - Chris Velden of UWM;
~ = Scott Tyo of UA
- Michael Reeder of Monash U, Australian;
Takemesa Miyoshi of UM

-t —
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IIEAMS

N j\/\/‘ .. ;-'
— ,Jv;rt Research Lab - West
= INa ve Research Lab - South

" - National Hurricane Center
- National Centers for Environmental Prediction



Iop new air-sea coupling parameterizations of the
\ 've current mteractlon

" equa ion model (LGEM) that include the relationship
~ — Dbetween surface and sub-surface ocean structure and
—— tropical cyclone intensity change.
~ * To utilize the multiple satellite datasets in applications to
~  TC structure/intensity prediction,

* To develop new data assimilation techniques to improve the
performance of LETKF (Local Ensemble Transform Kalman
Filter) and the WRF model.
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J \/,JJJJ‘“-- sl coupled atmospherlc Wave-ocean
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'rOJJJ 10) assess short and long terms

SNV fonmental impacts;

= () edelmg output shall be used to guide the
fdevelopment of control measures procedures to
- mitigate potential impact and rowde
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Walter Johnson

Ol Spill Risk Analy/sis

Walter Johnson, Ph.D.
Division of Environmental Sciences



OIl Spill Research
EBQEMM Program

Physicall Oceanodraphy: and Meteoroelogy,
Studies

Fate and Effects Studies of Oil Spills
Ocean Circulation Modeling
Remote Sensing off Ocean Properties



O1l Spill Modeling
EBQEMM Program

Bureau-wide Modeling off hypothetical Oil
Spills: the OSRA model

Uses the results ol Physical Oceanography
and Meteorology: Studies and Ocean
Circulations Moedeling



OSRA Process

Spill Launch

Areas Ocean Currents

Winds and

A 4
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Rates

Oil Volume
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BOEMRE OSRA Oil Spill
Occurrence Estimates

Based on accident history
Eor the LLease Sale estimated oll voelume

Scenario includes
s Production’ lecations (areas)
= [ransportation routes

OSRA Report and Environmental
Doecuments



Spill Rates: Spills per Bbbl Produced

1964 - 1999 1964 - 2010 1996 - 2010
Anderson and LaBelle Anderson (2011, in Anderson (2011, in
(2000) process) process)

Petroleum Spills > 1,000

bbl

U.S. OCS

Platforms/Rigs 0.32*

U.S. OCS Pipelines _ - o088
Petroleum Spills > 10,000

bbl

U.S. OCS

Platforms/Rigs 0.12~ 0.13

U.S.0CS Pipelines _



OSRA Process

Areas Ocean Currents

Historical Spill
Rates

Oil Volume
Estimates

Trajectory Environmental
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Princeton Ocean Model sub-domain
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Gulf of Mexico
County Land Segments
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Gulf of Mexico
Environmental Resources

= Gard Florida Middle d
ower Gardens Grounds
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Gulf of Mexico
Environmental Resources
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OSRA Trajectories
1993, 10 days travel time




OSRA Trajectory Probabilities
1993, 10 day travel time
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OSRA Process

Spill Launch

Areas Ocean Currents
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OSRP Conditional Probability

Areas

17

MMS OSRA Report, 2004-026



OSRA Process

Spill Launch
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Environmental Studies
Program
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* Objectives
* Methods

e Status

* Next steps




BOEM information needs

The abillity to respond to oil spills under Arctic conditions is a
continuing public concern associated with oil development In
the Chukchi and Beaufort Seas. The Deepwater Horizon
spill, and the time it took to stop the oil flow, has raised more
guestions about preparedness and the limits of clean-up
technologies. This NRC study will provide an up-to-date,
unbiased analysis of current capabilities that will support
BOEM'’s environmental reviews, help focus research
priorities, and assist with development of mitigation
approaches.




Objectives

. Assess the current state of the science regarding oil spill
response in Arctic environments;

Develop a decision tool for use of various spill response
technologies under the types of conditions and spill scenarios
encountered at high latitudes;

Review new and ongoing research;

Describe promising new concepts and technologies for
Improving response to oil spills in Arctic environments; and

Recommend strategies for advancing research and addressing
iInformation gaps.




e Literature review
e |nterviews

* Four meetings with top experts from the US,
Canada, Norway and the UK.




federal agencies (e.g., USCG, etc) to
Kickoff.






