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•  BOEM	
  –	
  SC	
  	
  Study	
  
Atlantic	
  Offshore	
  Wind	
  Energy	
  Development:	
  Geophysical	
  Mapping	
  and	
  Identification	
  of	
  
Paleolandscapes	
  and	
  Historic	
  Shipwrecks	
  Offshore	
  South	
  Carolina	
  

	
  Coastal	
  Carolina,	
  USC-­‐ESRI,	
  SC	
  SCIAA	
  	
  

	
  

•  NOAA	
  Thematic	
  Mapper/Habitat	
  Mapping	
  Partnership	
  
•  Coastal	
  Carolina	
  ,	
  NOAA-­‐	
  Beaufort	
  

	
  	
  

•  Dept.	
  of	
  Energy	
  
•  Advanced	
  Technology	
  for	
  Improving	
  the	
  Design	
  Basis	
  of	
  Offshore	
  Wind	
  Energy	
  Systems	
  
•  Coastal	
  Carolina	
  Savannah	
  River	
  National	
  Lab,	
  National	
  Renewable	
  Energy	
  Lab	
  and	
  

MMI	
  Engineering	
  Inc	
  

	
  

•  US	
  DOE	
  	
  Bureau	
  of	
  Safety	
  &	
  Environmental	
  
Enforcement	
  	
  
•  Establishment	
  of	
  Met-­‐ocean	
  Data	
  and	
  Hazard	
  Curves	
  for	
  Wind	
  Energy	
  Areas	
  (WEAs)	
  off	
  

the	
  Atlantic	
  Seaboard	
  
•  Coastal	
  Carolina	
  and	
  MMI	
  Engineering	
  

	
  

•  Santee	
  Cooper/Visalia	
  Vertical	
  Wind	
  Experiment	
  
•  Santee	
  Cooper,	
  Vasialia,	
  Coastal	
  Carolina,	
  Savannah	
  River	
  Nat.	
  Lab	
  

	
  

•  DOE	
  Regional	
  Wind	
  Resource	
  Center	
  
•  SEWC,	
  Coastal	
  Carolina,	
  Clemson,	
  Georgia	
  Tech,	
  James	
  Madison,	
  Florida	
  	
  



All	
  studies	
  oriented	
  towards	
  facilitating	
  
BOEM	
  process	
  or	
  reducing	
  uncertainties	
  
facing	
  developing	
  industries	
  to	
  drive	
  down	
  
exploration,	
  design	
  and	
  operational	
  costs	
  



BOEM	
  –	
  SC	
  	
  Study	
  
Atlantic	
  Offshore	
  Wind	
  Energy	
  Development:	
  Geophysical	
  Mapping	
  and	
  
Identification	
  of	
  Paleolandscapes	
  and	
  Historic	
  Shipwrecks	
  Offshore	
  South	
  Carolina	
  

STUDY	
  AREAS	
  
11-­‐16	
  miles	
  offshore	
  

Previous	
  
extensive	
  

geophysical	
  
survey	
  USGS-­‐

SC	
  Grant	
  
partnership	
  

	
  



•  Geophysical	
  Mapping	
  
•  Multibeam	
  Sonar	
  
•  CHIRP	
  Sub-­‐bottom	
  Sonar	
  
•  Side	
  Scan	
  Sonar	
  
•  magnetometer	
  

Coastal	
  Carolina’s	
  “Coastal	
  Explorer”	
  

Chirp	
  Sub	
  bottom	
  Profiler	
   Side	
  Scan	
  Sonar	
   Cesium	
  Vapor	
  Magnetometer	
  



Multibeam	
  Continuous	
  Depth	
  Imagery	
  

Winyah	
  Bay	
  Entrance	
  Bathymetry	
  

Jim	
  Caudle	
  Artificial	
  Reef	
  Deck	
  Barge	
  and	
  Subway	
  Cars	
  
Magnetic	
  signature	
  of	
  metallic	
  
objects	
  on	
  or	
  near	
  the	
  sea	
  floor	
  from	
  
Charleston	
  Harbor	
  Deepening	
  Study	
  



Chirp	
  Example	
  

Identifies	
  where	
  older	
  substrate	
  outcrops	
  (habitat)	
  
Thickness	
  of	
  Sediment	
  Cover	
  	
  
Geologic	
  structure	
  including	
  downed	
  river	
  valleys	
  



Mapping	
  of	
  drown	
  river	
  valleys	
  Priorities	
  for	
  possible	
  
Paleolandscapes	
  for	
  Indigenous	
  Populations	
  



Surficial	
  Sediment	
  Distribution	
  useful	
  for	
  habitat	
  evaluation	
  as	
  well	
  as	
  
potential	
  beach	
  nourishment	
  resources	
  assessment	
  



Rocky	
  Ledges	
  in	
  Sonar	
  
Backscatter	
  

Individual	
  
Record	
  

Map	
  view	
  
from	
  
mosaic	
  

Chirp	
  Data	
  showing	
  older	
  material	
  (tilted)	
  outcrop	
  at	
  sea	
  floor	
  

What	
  fish	
  habitat	
  looks	
  like	
  at	
  a	
  given	
  site	
  



Multiple	
  Data	
  Layers	
  
indicating	
  presence	
  of	
  hard	
  

ground	
  (fish	
  habitat)	
  

Integrated	
  Habitat	
  Maps	
  
(probabilities)	
  



•  Paleo-­‐Archaic	
  sites	
  inventoried	
  by	
  project	
  underwater	
  archaeologist	
  from	
  state	
  site	
  
files	
  (Paleo	
  in	
  orange,	
  Archaic	
  in	
  green);	
  submerged	
  paleo	
  landform;	
  Clovis	
  lithic	
  .	
  

Courtesy	
  SCIAA	
  



•  Artificial	
  reefs	
  (red)	
  
and	
  shipwrecks	
  
(purple)	
  located	
  
within	
  and	
  around	
  
SC-­‐BOEM	
  research	
  
blocks.	
  

Courtesy	
  SCIAA	
  



Coverage	
  
Courtesy	
  USC-­‐ERSI	
  



Provide	
  surface	
  analysis	
  and	
  
bottom-­‐type	
  classification	
  
	
  
Provide	
  surface	
  structure	
  for	
  
identifying	
  areas	
  of	
  interest	
  
	
  
Source	
  of	
  backscatter	
  data	
  

Multibeam	
  Bathymetry	
  
Courtesy	
  USC-­‐ERSI	
  



Provide	
  surface	
  analysis	
  and	
  
bottom-­‐type	
  classification	
  
	
  
Provide	
  surface	
  structure	
  for	
  
identifying	
  areas	
  of	
  interest	
  
	
  
Source	
  of	
  backscatter	
  data	
  

Sidescan	
  Sonar	
  
Courtesy	
  USC-­‐ERSI	
  



Backscatter	
  from	
  both	
  
datasets	
  may	
  be	
  compared	
  to	
  
improve	
  bottom	
  classification.	
  

Multibeam	
  and	
  Sidescan	
  are	
  
overlain	
  to	
  aid	
  backscatter	
  co-­‐
location.	
  

Courtesy	
  USC-­‐ERSI	
  



CHIRP	
  –	
  before	
  and	
  after	
  filtering	
  
Courtesy	
  USC-­‐ERSI	
  



Sub-­‐bottom	
  horizons	
  may	
  
be	
  used	
  to	
  identify	
  paleo-­‐
channels	
  that	
  may	
  contain	
  
anthropogenic	
  deposits	
  

Chirp	
  –	
  fence	
  diagram	
  
Courtesy	
  USC-­‐ERSI	
  



Early	
  Sonar	
  Backscatter	
  Mosaic	
  From	
  Study	
  Area-­‐	
  Ongoing	
  Work	
  



Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors
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Simulation	
  of	
  Coastal	
  Wave	
  Breaking	
  	
  
Hurricane	
  Hugo	
  1989	
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Santee	
  Cooper/Visalia	
  Vertical	
  Wind	
  Profile	
  Experiment	
  

SODAR	
  on	
  Frying	
  Pan	
  Shoals	
  Light	
  Tower	
  

SODAR	
  on	
  Waties	
  Island	
  

CCU	
  Met	
  Ocean	
  Buoy	
  at	
  McManus	
  Reef	
  

Hub	
  Height	
  Data	
  validate	
  Resource,	
  Production,	
  Economic	
  Models	
  



DOE-­‐	
  Regional	
  Wind	
  Resource	
  Center	
  	
  
	
  
Objective	
  broker/source	
  of	
  wind	
  related	
  data	
  	
  



A	
  Great	
  Deal	
  of	
  Activity	
  Focused	
  in	
  the	
  
Southeast	
  and	
  Long	
  Bay	
  in	
  Particular	
  

	
  
Efforts	
  to	
  facilitate	
  evaluation	
  of	
  resource,	
  
identify	
  impediments	
  and	
  opportunities	
  

	
  
Provide	
  objective	
  factual	
  information	
  to	
  

facilitate	
  societal	
  (environmental,	
  economic,	
  
permitting,	
  	
  engineering,	
  operational	
  concerns)	
  

	
  
Considerable	
  Investment	
  by	
  Government	
  
Agencies,	
  Utilities,	
  Industry,	
  Research	
  

Institutions,	
  Municipalities.	
  	
  


