AN OVERVIEW OF THE SEDIMENT M
RESOURCES OF NORTHERN GULF B
OF MEXICO

Syed M. Khalil

CEER 2014

New Orleans
July 29t 2014‘{ ,

% TN PR
193
!_ h n MK v,

committed to our coast



Presentation Today ...

» Introduction/Background: Gulf Regional Sediment
Management Master Plan (GRSMMP) & the
Technical Frame Work

» Northern Gulf of Mexico (NGOM): Regional
Geological Setting & Sediment/Sand Resources

» Sediment/Sand Resources of Florida. Alabama, &
Mississippi
» Louisiana Example: Challenges

» Louisiana Example: Sediment Evaluation &
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Gulf Regional Sediment Management Master Plan
(GRSMMP) - Background

» A partnership through the Gulf of Mexico Alliance (GOMA)
among the Gulf States was forged to enhance the ecological
and economic health of the Gulf of Mexico.

» The Habitat Conservation and Restoration Team (HCRT)
recognized that sediments are integral to and critical resource
in accomplishing the GOMA objectives through development
of GRSMMP.

Coastal Protection and Restoration Authority of Louisiana



Gulf Regional Sediment Management Master Plan
(GRSMMP)

Gulf Regional Sediment Management Master Plan (GRSMMP) will

» facilitate effective management of sediment resources and
help develop an understanding of sediment dynamics and

regional sediment processes unencumbered by any political
boundaries

» facilitate the implementation of sediment management
(natural and dredged sediments) for cost effective and
efficient wuse of sediment resources for habitat
conservation/restoration.

» aid the Gulf States to recognize that sediments are a part of a

regional system involving natural and anthropogenic
processes

Coastal Protection and Restoration Authority of Louisiana



Technical Framework for GRSMMP

» A Technical Framework is the first step in the development of the
GRSMMP

» The technical framework helps in understanding regional sediment
systems and processes necessary for sediment management of NGOM.

» Technical framework for GRSMMP along with regional sediment
management (RSM) processes provides foundations that are essential to

» link sediment sources with sediment needs

» make more effective use of sediment from various sources, inlets, and
navigation channels

» establish management guidelines balancing sediment dynamics and

available sediment resources with restoration needs

provide a basis for assessing competing needs for sediment

provide regional strategies for sediment management

enhance abilities to make informed management decisions, and

develop regional strategies

> facilitate cooperation among states, federal agencies, and other
stakeholders in sediment management.

Y V VY
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GRSMMP - Publications (Report & Special Issue of JCR)

Technical Framework for the
Gulf Regional Sediment
Management Master Plan
(GRSMMP)

Technical Framework for the
Gulf Regional Sediment
Management Master Plan
(GRSMMP)
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Northern Gulf of Mexico (NGOM): Regional
Geological Setting & Sediment/Sand Resources

Coastal Protection and Restoration
Authority of Louisiana



Gulf of Mexico Basin
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Louisiana
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Location map showing the complex seafloor bathymetry of the northern Gulf of
Mexico. The 200 meter contour line defines the approximate seaward limit of the
continental shelf. 8
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Northern Gulf of Mexico Sediments
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coastal sediment budget.

The Eastern U.S. Gulf coast significantly varies from the rest of the coast, as it comprises primarily
of reworked carbonate from the carbonate-rich (karst) bedrock dominating the region.

Mobile Bay also contributes sediment and freshwater to the Northern Gulf, primarily via the
Mobile and Tensaw Rivers.

Sediment from Mobile Bay largely remains in the nearshore system.

The Mobile Delta is prograding and the bay has high relative turbidity flowing offshore between
Dauphin Island and Fort Morgan Point.

In general, the Texas coast has a few large coastal rivers (Trinity and Sabine, for example) that are
sediment deficient.

However, the Colorado and Brazos Rivers, relatively, carry more sediment because of the favorable
climatic conditions and topographical features.

Coastal Protection and Restoration Authority of Louisiana



Significant Offshore Sand Resources in NGOM
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Map of primary sand bodies on the inner shelf from Florida to eastern Texas identified in various studies to date.

Offshore Alabama, NP= North Perdido shoal, SP= South Perdido shoal.

Offshore Louisiana, SB= St Bernard shoal, SPt= Sandy Point paleo-channel deposit, B= Barataria paleochannel
deposit, OS= Outer shoal, SS= Ship shoal, TS= Tiger and Trinity shoals.

Offshore Texas, SB= Sabine Bank shoal, HB= Heald Bank shoal.

Coastal Protection and Restoration Authority of Louisiana
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Northern Gulf Of Mexico - Geomorphologic Regions
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G5: Pass Christian, MS to Lighthouse Point, FL
‘949? White sandy beaches enclosing bays. G4: Lighthouse Point to Pinellas-Pasco line, FL
$e Limited, narrow sand beaches.

Most shoreline stable because of adequate g
sediment supply from rivers and bluffs. Shallow offshore shelf, tidal creeks, and river deltas.

—= Extensive seagrass beds, salt marsh, and
coastal wetlands, low wave energy.
Alabama Georgia

G7: High Is., TX to Southwest Pass, LA N, Mississippi
Mud substrate with variable sand veneer.
Offshore sand banks.

Limited new sand supply to coast.
Severe erosion in some areas.

~Chattahoochee

Texas

- G3: Pinellas-Pasco line to Cape Romano, FL
G6: Marsh Island, LAto Numerous sandy spits and islands (keys). N
Pass Christian, M_S , Many km of eroding beach. L
$\ Deltaic sediments: cohesive, Inlets connect to coastal bays and salt marsh. £ [
\|}} |fine-grained, and sandy. . Hardbottom/reef and seagrass habitat. \ f
) Barrier spits, islands fed by fluvial sands. -
High sea level rise because of compaction. G2: Cape Romano to Long Key, FL
Severe erosion of many spits and islands. Mangrove marsh, salt wetland. ' / >
Extensive coastal wetlands and marsh. Gulf of Wide shallow shelf, no natural beaches.
M e x I CcoO Low wave energy.
|
| G1: Soldier Key to Dry Tortugas
Mexico | i No natural beaches N. part of Upper Keys. |/ . _ -
| G8: Veracruz State, MX to High Island, TX moir , e .
d Sand barriers enclosing large coastal bays. Linifed heashied in Lewit Hev,
{ ; Sediment: limestone and coral fragments. Cuba
Some inlsts !'ngh_ly stable for years. Mangrove wetlands, seagrass beds O Y
N Bagsbwly g hardbottom/coral reefs ’ R
\§ Limited new sand supply to coast. QP M . s
:\ .j
A ‘ Mexico
‘ y P ) Cayman_
\ | hasd __ Islands

The NGOM can be divided into 8 geomorphologic regions of similar littoral characteristics
such as unique erosion or accretion occurrences, and dredging activities (Morang 2007)

Coastal Protection and Restoration 11
Authority of Louisiana



Northern Gulf of Mexico Regional Sediment Budget

» Developing a Regional Sediment Budget for Northern Gulf of
Mexico is an ongoing effort with increasing refinement to
ultimately develop an Operational Sediment Budget

» QOperational Sediment Budgets for both coarse and fine
grained sediment for the entire Northern Gulf of Mexico
should be developed.

» Future work should include the development of sediment
budgets for riverine and estuarine systems and to link these
budgets with existing coastal sediment budgets.

» This will help understand the effects of changes in water flow
regimes on sediment budgets in riverine, estuaries &
nearshore coastal sediment systems.

» Efforts should be made to increase awareness of the
importance of reliable sediment budgets to inform sediment
management decisions. 12

Coastal Protection and Restoration Authority of Louisiana



Sediment/Sand Resources of Florida, Alabama,
& Mississippi

Coastal Protection and Restoration

Authority of Louisiana =



Reconnaissance Offshore Sand Search (ROSS)-Florida
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Map of three classes of sand borrow areas offshore Florida based on the ROSS sediment database

system, developed by the Florida Department of Environmental Protection. | courtesy: Mark Byrnes, ACRE
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Potential Sand Sources Areas off Alabama
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Beneficial Use of Dredged Material — Mobile Bay
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Mobile Bay Channel Open Water Thin-Layer Disposal

Disposal Areas
Navigation Channels

Chickasaw Creek

Mobile River Channel

a ri;- = Mobile Upper Bay Channel | [} Su m mer Of 20 1 2

Arington Ship Channel

Garrows Bend

Dog River E — Exercised emergency action in permit

-
o Fly Creek Channel

Theodore Ship Channel

Theodore Barge Channel L] Placed 9 MCY in pre-establiShEd

Mobile Lower Bay Channel

R o e historic open water disposal areas

% ;‘_', ~— AL Gulf Intracoastal Waterway
Mobile Bar Channel

— Disposal Areas 1-3, 10,11 and 13

e Utilized hydraulic cutterhead
x dredge

| « Thin-layer disposal techniques
e Significant savings in dredging

costs

ODMDS Cells :

Gulf of Mexico

Courtesy: Larry Parson, USACE




Potential Sand Sources Areas off Mississippi
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FIGURE 3-3
PROPOSED BORROW MATERIAL LOCATIONS
Petit Bois - Alabama : Petit Bois - Outer Continental Shelf

MsCIP COMPREHENSIVE BARRIER ISLAND RESTORATION SEIS
Ship Island Hom Island Pass D Petit Bois - Mississippi N

Cat Island Sand Island DA-10

Coastal Protection and Restoration

Authority of Louisiana Courtesy: Mark Byrnes, ACRE =




Potential Sand Sources Areas off Mississippi
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Louisiana Example - Challenges

Coastal Protection and Restoration
Authority of Louisiana
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MiSSiSSippi River Delta (MRD) Plain - A Sediment Starved System

Levees prevent sediment-

T8 oty - :
b il input into marsh

River
_ ~40,000 dams upstream

__ : " .reduced the sediment load
- Atchafalaya P . -
‘ River ; - - | 126 MCY/year of sediment -

mostly lost to the ocean
~25 MCY/year of dredged
sediment is DISPOSED — ~

WAXLAKE & ATCHAFALAYA
DELTAS

BIRD’S FOOT DELTA
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1932 to 2010 Land Change

Courtesy — J. Barras, USGS




Comparison of Predicted Land Change Over the Next 50 Years
Moderate Scenario

Courtesy — J. Barras, USGS




Comparison of Predicted Land Change Over the Next 50 Years
Less Optimistic Scenario

Courtesy — J. Barras, USGS




Sediment & Sediment Management

1. Offshore Sediment Sources
» Shoals & Buried Paleochannels — Sand & Mixed Sediment - Barrier Islands &

Marsh Restoration (Dedicated Dredging)
2. Nearshore Sediment Sources
» Ebb / Flood Deltas & Buried Paleochannels - Mixed Sediment & Sand - Barrier
Islands & Marsh Restoration (Dedicated Dredging)
3. Fluvial/Riverine Sources
» Suspended Sediment - Fines & Fine Sand - Sediment Diversions
» Riverbed Sediment — Sand & Mixed — Barrier Islands & Marsh Restoration

(Dedicated Dredging)
» Riverbed Sediment — Sand & Mixed — Beneficial Use (Maintenance Dredging)

[ SEDIMENT MANAGEMENT |



Louisiana Example: Sediment Evaluation &
Sediment Management

Coastal Protection and Restoration

Authority of Louisiana 26



Protocol for Offshore & Riverine Sand Search and
Geoscientific Data Management

Delta Sand Search Model (DSSM)
Generalized Off horend Search Protocol

I. Review of Previous Literature/Data

Louisiana Sand Resources Database

(LASARD)
provides a central data resource for
sediment resource information, compilation
of baseline data, a clearing house to access
all geoscientific data on GIS platform at one
place reducing the possibility of duplication

Preparation of Systematic Action Plan
Incorporation of all available data in a database

Jet probes
if needed

Regional
Bathymetric
Surve

Il. Reconnaissance
Geological/Geophysical
Survey (if needed)

Preliminary
Sampling
Grab & few cores Identification of Target Area

Seismic Survey/
Subbottom Profiling

(Delineation of potential area for further detailed exploration)
Detailed Sampling IV. Detailed Geotechnical Investigation

lll. Detailed Geophysical Survey Bathymetric Survey

Laboratory Analyses
Lithologs, Sampling,
Grain Size Analyses

Evaluation of geotechnical data

Magnetometer

Hazard & Archaeological Assessment W
Survey 9

Side Scan Sonar
Surve

Borrow Area Selection
Calculation of sand volume

Environmental
Considerations

V. Development of Geotechnical Report
Deliverables — Narrative & Data in analog and digital format

Delta Sand Search Model

(DSSM)
facilitates systematic and cost
effective sand search




Offshore & Riverine Significant Sand Sources

WA& =

Surf|C|aI Sand (total) =~ 4 BCM/"’3 2 BCY surfica Sa"dm’ta”:g"’» Focm/~3.2 By

Surficial Sand (Dredge-able‘) =~2 BCM/~2.6 BCY

SurflClal Sand’(Dre;dge able) ="~2 BCIVl/ “'2 6 BCY Surficial Mixed Sedi ptiitotal) =~19.3 BEM /~25.3 BCY
: : : M surficial Mixed di (Qr__g_dge-able) =~13.1 BCM /~17.2 BCY

Assumptions: .
15t Order Estimates

Thickness = 3 m/10 ft
From -3 m / 10 ft isobath to 22 — 28 km /12-15 nmi offshore}

4 River Miles
MR Levee CL
Levee Toe
Revetment
Dike
MR Utility Crossings
Bathymetry (ft, NAVD8S)
<90
-0 - 70
[]-70-45
[ 145-0
[T]LDSP Borrow Areas
[ USACE Borrow Areas
I CWPPRA Borrow Areas

From RM 70 to HOP

Total Sand Volume: ~¥61 MCY

Dredge-able Sand Volume: ~58 MCY |
| {1%t order estimates}

SCALE = 1:80,000




Louisiana Federal Navigation Channels

OI River Lock
orebay and Tailbay =
78,000 culyd

4MR&T Baton Rouge Harl
(Devil's Swamp)

129,000 culyd

“{Berwick Bay Harbor| 3
3 140,000 culyd

PR :
ne, Boeuf & Black [
3,800,000 culyd

'Waterway from

Mermentau River

- bar & inland

850,000 culyd
283,333 anniqty

Freshwater Bayou
Active Dredge Locations

2,650,000 culyd
350,000 ann/qty

Calcasieu River
lActive Dredge Locations

20,400,000 cutyd

13,566,666.67 ann/qgty

Maintenance Dredging = ~78 MCY
Fluff = ~18 MCY
Remote Sediment = ~19 MCY

633,333 anniqty

v 5 o
ha

Atchafalaya
Active Dredge Locations
44,900,000 culyd

14,00, 000 ann/qty

Suitable/Available for Beneficial Use = ~41 MCY

Beneficial Use = ~16 MCY

Houma Nav Canal
Active Dredge Locations

3,000,000 cufyd

1,275,000 ann/qty

[Em pire to the Gulf|
140,000 culyd

\-_‘

B Barataria Bay
« |Active Dredge Locations

3,300,000 culyd
583,333.33 annigty

Suitable for Beneficial Use but DISPOSED = ~25 MCY

Bayou Lafourche -
Jetty/bar

1,430,000 culyd
750,000 ann/qty

Baptiste Collette
Bayou
1,354,800 culyd

Tiger Pass
Mile 0 to Mile 7

1,800,000 culyd

571,428.57 anngty

Miss River
South Pass

4,000,000 culyd

900,000 ann/qty

Miss River
Southwest Pass
14,000,000 cufyd
14,000,000 ann/qty

50 Miles




Marsh Creation Sites — Master Plan 2012

001.MC.09
(92,892 acres)

(3,220 acres)

004 MC.04
(6,429 acres) -
004 MC216

(12,403 acres) 004.MC.07 ¢ = : ',_1_ r
(10,175 acres) _ g r: i \ g

(3,175 acres)

{4,804 acres)
03a.MC.07
(26,568 acres)

I Marsh Creation

MAP ID PROJECT NAME 002.CO.01 Grand Liard Marsh/Ridge Restoration
001.CO01 South Lake Lery Marsh Creation 002.MC 07 Barataria Bay Rim Marsh Creation
001.MC 02  Hopedale Marsh Creation 004 MC .01 South Grand Chenier Marsh Creation
001.MC 05  New Orleans East Landbridge Restoration 004.MC .04 Mud Lake Marsh Creation

001.MC 0%  Biloxi Marsh Creation 004 MCO7  West Rainey Marsh Creation

001.MC 13  Golden Triangle Marsh Creation 004 MC .10 Southeast Calcasieu Lake Marsh Creation
03b.CO.01 North Lost Lake Marsh Creation 004.MC .13 Cameron Meadows Marsh Creation
03b.MC.05  Terrebonne GIWW Marsh Creation 004 MC16  EastPecan Island Marsh Creation
03b.MC 07  East Rainey Marsh Creation 004 MC .19 East Calcasiev Lake Marsh Creation
03a.MC.03p Terrebonne Bay Rim Marsh Creation Study 004.MC .23 Calcasieu Ship Channel Marsh Creation
001.MC.07a Lake Borgne Marsh Creation - Component A 004.MC 25 Kelso Bayou Marsh Creation

001.MC0Ba Central Wetlands Marsh Creation -Component A 03a.MC .07 Belle Pass-Golden Meadow Marsh Creation

il
002.MC.05¢ Large-Scale Barataria Marsh Creation - ComponentE  03a.MC.09b  North Terrebonne Bay Marsh Creation ComponentB o0 Mias




Aligning Beneficial Use Opportunity with Restoration Needs

Old River Lock
- Forebay and Tailbay -

78,000 culyd

(Devil's Swamp)
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Y
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Calcasieu River Freshwater Bayou / A, \(3,175 acres) Ll
Active Dredge Locations Active Dredge Locations s A “MC.03p £ - ;/ft —
2,650,000 culyd (4:804 acres) B arataria Bay
20,400,000 eulyd i Atchafalaya | Active Dredge Locations
13,566,666.67 ann/qgty 350,000 ann/qty Active Dredge Locations O 4

3,300,000 culyd
14,000,000 culyd 583,333.33 anniqty
14,000,000 annigty

Houma Nav Canal (28,568 ac00)

Active Dredge Locations Miss River
3,000,000 culyd Tiger Pass South Pass
1,275,000 qty Mile 0 to Mile 7 4,000,000 culyd

Bayou Lafourche - 1,800,000 culyd 1571,428.57 anniqty

it 900,000 ann/
— 1,430,000 culyd 000 anstinly
I Marsh Creation 750,000 ann/gty —t
MAP 1D PROJECT NAME 002.C0.01  Grand Liard Marsh/Ridge Restoration heins River

001.C0.01  South Lake Lery Marsh Creation 002.MC.07  Barataria Bay Rim Marsh Creation Southwest Pass
001.MC.02  Hopedale Marsh Creation 004.MC.01  South Grand Chenier Marsh Creation 14,000,000 culyd
001.MC 05 New Crleans East Landbrdge Restoration 004 MC 04 Mud Lake Marsh Creation 14,000,000 ann/qty|
001.MC 0%  Biloxi Marsh Creation 004 MC .07 West Rainey Marsh Creation L 2

001.MC.13  Golden Triangle Marsh Creation 004 MC.10  Southeast Calcasieu Lake Marsh Creation
03b.CO.01 North Lost Lake Marsh Creation 004 MC .13 Cameron Meadows Marsh Creation
03b.MC.05  Terrebonne GIWW Marsh Creation 004.MC.16  EastPecan Island Marsh Creation

03b.MC 07  East Rainey Marsh Creation 004 MC 19  East Calcasieu Lake Marsh Creation
03a.MC.03p Terrebonne Bay Rim Marsh Creation Study 004 MC 23 Calcasieu Ship Channel Marsh Creation
001.MC07a Lake Borgne Marsh Creation - Component A& 004 MC 25  Kelso Bayou Marsh Creation

001.MC0DBa Central Wetlands Marsh Creation -Component A 03a.MC 07 Belle Pass-Golden Meadow Marsh Creation 50 Miles
002.MC.05e Large-Scale Barataria Marsh Creation - ComponentE  03a.MC.090  North Terrebonne Bay Marsh Creation Compeonent B L




Louisiana Sediment Availability and Allocation Program
(LASAAP)

» Traditionally matching of sediment sources and projects has
been done manually.

» Development of a system/tool to assist with matching
sediment sources and sediment needs would not only be cost-
effective but also an efficient use of limited sediment supplies

» This tool would need to consider:
Sediment characteristics

Infilling rates (re-use of borrow areas)
Transportation cost

Environmental impacts
Conflicting/competing uses

Leveraging mobilization for multiple projects
Policy updates

Permitting

VVVYVYYVYVYYVY
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Louisiana Sediment Management Plan (LASMP)

» Provides the State’s first unified sustainable comprehensive
strategy for Regional Sediment Management

» Sets forth a pathway for implementing restoration strategies
based upon resource availability/quantities and their
proximity to restoration sites — promoting cost-effectiveness
and minimization of environmental impacts

» Setup to maximize the usefulness of identified sediment
resources based on sound scientific and engineering
information

» Contains elements that are extremely relevant to furthering
stakeholder synergy, promoting Adaptive Management
principles, and advancing policy and restoration innovation



Sediment Borrow
Area

Borrow Area Management
&Monitoring (BAMM)
e Optimal Utilization
* Location vs. project
* Location vs. pipeline
* Delineation of potential
sand sources in OCS
* Infilling rate
* Slope Stability Issues
* Hypoxia

Programmatic Monitoring
e Barrier Island Comprehensive
Monitoring Program (BICM)
e Bathymetric data
* Sediment data
Met-Oceanic Data - WAVCIS
Eustatic Sea Level Rise
Subsidence

SEDIMENT

OCS Waters, State Waters, Coastal Zone Lower
Mississippi & Atchafalaya River

Sediment Evaluation
 Protocol of exploration
e Evaluation of potential areas
» Offshore/State & Federal Waters
* Lower Miss River
 Atchafalaya River

River Studies
* LCA Miss River Delta Mgmt Study
* Atchafalaya Basin Sed Mgmt Plan
* Others

Sediment Data Management

(LASARD)
* Protocol for standardization of data
acquisition

Regional Sediment

Management
» Sediment Resources
* Sediment Budget
* Dredged sediment
* Diversions

Policy/
Regulation

e Prioritization of allocation
* Federal Standard
e Environment Issues

Pipeline/O&G/
Oysters

Sea Level Rise Policy

Coordination with

Stakeholders
State, Federal, NGO

LOUISIANA SEDIMENT MANAGEMENT PLAN (LASMP)




Path Forward ...

Technical Framework GRSMMP has set the stage for the Plan
itself

GRSMMP does not have to follow any political boundary and
can be really meaningful following geomorphic divisions of the
entire NGOM

For this Plan to be successful /meaningful, there is a need for
geoscientific database on a GIS-Platform for data management
development of a robust sediment inventory

more refined sediment budget

a sediment distribution map

aligning opportunities for beneficial use of sediments from
maintenance dredging

Development of a tool (similar to Louisiana Sediment
Availability and Allocation Program) will improve efficiency
and cost-effectiveness, and optimize the utilization of limited
sediment resources.

YV VVY
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THANKS

Coastal Protection and Restoration
Authority of Louisiana
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