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Overview of OCS sand resources

 What is rugosity?

* Preliminary evaluation of rugosity as a sand search tool
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=\l MMP and OCS Marine Minerals

e Bureau of Ocean Energy Management (BOEM)
— authority under Outer Continental Shelf Lands Act (“OCLSA”,

1953, Sec. 8(k))

 Marine Minerals Program (MMP): all non-energy minerals

* Negotiated Non-Competitive Agreement Leasing Process




30_ M MMP and OCS Marine Minerals

Bureau of Ocean Enerey Manacement

*BOEM is part of the
Department of Interior

*MMP is the steward of
non-energy minerals,
including sand and gravel,
located in Federal waters

eQuter Continental Shelf:

¢3 Nautical Miles
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Sand distribution 1993

Compiled and edited by Roger V. Amato
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Sand and Gravel Maps of the Atlantic Continental Shelf - Map 4 - Straits of Florida
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BCEM Sand distribution 2006
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BOE M Sand Search 2016

BOEM study

Recon of Eastern
seaboard for sand and
gravel

Hurricane Sandy

Florida’s allocation:
« 30 cores
505 km seismic
« ~10% of total

Limited resources
require focused effort




BOEM Borrow Areas
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BOEM study 2013-0119

« Surficial Sand
Ridge and swale

 Ridge and swale
complex

* Inner-shelf sand shoal
(reworked barrier island)

Sand shoal

 Ebb-tidal delta

« Low-relief sand ridges and
sheets
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eRugosity
eRoughness
eRuggedness

eSurface-area ratio
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Rugosity

eMeasurement of terrain
complexity

eEcological habitat studies
eShelter
eLiving area
eCover and concealment
eCurrent rate and direction

e\Water chemistry
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eSimple
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Calculating Rugosity

Rugosity =

(

| 2(-1,1) - 2(0,0) |
+

| 2(0,1) - 2(0,0) |
+

| 2(1,1) - 2(0,0) |
+

| 2(-1,0) - 2(0,0) |
+

| 2(1,0) - 2(0,0) |
+

| 2(1,-1) - 2(0,0) |
+

12(0,-1) - 2(0,0) |

+

| 2(1,-1) - 2(0,0) |

)

/8

Robbins et al., 2008
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s Ol Calculating Rugosity
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eComplex

Contoured distance Contoured area
or
Planar distance Planar area

Rugosity =

Du Preez, 2015
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sl OV Calculating Rugosity

e Alternative: Terrain Ruggedness Measure

Benthic Terrain Modeler

¥ Benthic Terrain Modeler

Desktop Application Template by swalbridge
Last Modified: January 28, 2016

S A& (2 ratings, 4,520 downloads)

Sign in to rate this item.

n Facebook D Twitter

. Pendleton et al., 2016
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BOEM Florida Bathymetry

Bureau oF Ocean Eneray Manacement

Cartographic production for the
Florida Shelf Habitat (FLaSH) map
study: generation of surface grids,
contours, and KMZ files

USGS Open-File Report 2007-1397

Robbins et al., 2007

50 m grid

eNT OF

)

&

Coral Spri w
. =5

A
RSP
é

umu?"'*

Hollyn

4""'?01'-1 3,18



BOE

Bureau of Ocean Enerey Manacement

Florida Bathymetry
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Florida Borrow Areas

Regional Offshore Sand

Source Inventory (ROSSI),
‘2016
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BOEM Florida Sand

Bureau of Ocean Enerey Manacement

BOEM, MMPGIS, 2016

Kilometers

Sand Resources
Representation: SandResources_Rep
M Proven
1 Probable
Potential
Possible
Unusable
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eRugosity from 250
meter grid

BO—M Space Coast Detail

eRed indicates high
rugosity (>= 1)
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B &=Vl Space Coast Rugosity
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Kilometers
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Kilometers

20

Space Coast Rugosity

Kilometers




— Canaveral Rugosity
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BOEM Canaveral Rugosity

BUREAU OF OCEAN ENERGY MANAGEMENT

* Kilometers

Kilometers

Canaveral 250 m
22 Canaveral 50 & 250 m



BOEM Other Rugosity

5 vicinity Collier vicinity Martin



:M Applications, Future Efforts

« Geomorphology
« Habitat Classification

« Ecological Tracking

« Formal Statistical
Relationships

« Effects of Varying
Resolution
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BOEM Thanks!
Bureau or Ocean Enerey Manacement

Paul O. Knorr, PhD

BOEM Marine Minerals Branch

Paul.Knorr@boem.gov
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