Sediment Budget Mini-Workshop

Overview of Morning Sessions
Sediment Budgets

1. Sediment Budget Concepts and Methods 8:45-9:15
2. Types of Sediment Budgets and Level of Analyses 9:15-9:40
3. Sediment Budget Considerations for LA 9:40-10:00

Break
4. Sediment Budget Analysis System (SBAS) 10:20-10:40

5. Hands-on SBAS 10:40-11:15
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Sediment Budget Mini-Workshop

3. Sediment Budget Considerations for Louisiana

What processes should
be considered when
formulating regional and
local sediment budgets
In Louisiana?

Overview of Conceptual
LA Budget
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Special Considerations in Louisiana

1. Mississippi and Atchafalaya Rivers = source of
sediment = sand and fines

2. Relative Sea Level Rise — how to include?
3. Organic sediment creation = factor in healthy
wetland budgets; how to calculate this?

4. Local RSLR may increase because
- Increased weight on subsurface (e.g., beach fill or
Infrastructure) will increase consolidation of
subsurface
- Removal of subsurface fluids (water, gas, oll)
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1. Incorporating Mixed Sediments
(Sand and Fines) into Budget

List et al. (1991)...

* 31% of Iin situ deltaic deposits represents sand

* 69% represents fines (clay, silt, and mud).

e |If eroded, fines are likely suspended in the water
column and transported out of the nearshore
system.

 All deposited sediment is sand.
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1. Incorporating Mixed Sediments
e

(Sand and Fines) into Budget

In situ deltaic deposit
~30,000 yd3/yr |
. AV=100,000 de/ yr (
~70,000 yd3b a3
Transported
away via
suspension.
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2. Relative Sea Level Rise in Louisiana
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2. Corps Guidance for Incorporating SLR /&
into Project Design _-
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2. Example with RSLR: Timbalier Island
Low Estimate = Historical RSLR

Calculate annual
cross-shore losses to
Island from RSLR:

¢ 9.24 mm/year =
0.0303 ft/year

Active profile width ~ 1800 - 2200 ft (Campbell 2005)
Apparent offshore transport from RSLR:

~0.0303 ft/yr x 2200 ft x 37,300 ft x 1 yd3/27 ft3

= 92,100 yd3/year

| 0.761t
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2. Example with RSLR: Timbalier Island

High Estimate = Curve 3 from NRC (1987) /4

yd3/year |
RSLR \re e s = €(t,—1,) +4.92(107%) ft/yr?(t,” —t,%)
t, =2035 -1986 =49yr; t, =2010 —1986 =24 yr
RSLR \ac crves = 0.0303 (49 — 24) +4.92(107°)(49° — 24°) = 0.85 ft
Apparent offshore transport from RSLR for 25-year project

~0.85 ft/25 yr x 2200 ft x 37,300 ft x 1 yd3/27 ft3
= 103,000 yd3/yr
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3. Wetland Budget

New England Salt Marsh (from Redfield 1972)
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Fic. 8. Theoretical structure of salt marsh which is spreading over accumulating sediment on a sand flat
and over the upland in the course of rising sea level. After Redfield and Rubin (1962),
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3. Wetland Budget

Can keep pace with increasing sea level if:
* RSLR is “slow” ~ 3 mm/year
= 0.0098 ft/year ~ 1 ft/century
- Rate at which organic sediment is generated?
o “Sufficient” sediment supply
» Quiescent environment (little wave erosion)
 Proper salinity and nutrients available
Are these requirements met in Louisiana?
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Fic. 8. Theoretical structure of salt marsh which is spreading over accumulating sediment on a sand flat
and over the upland in the course of rising sea level. After Redfield and Rubin (1962).
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3. Wetland Budget — Hypothetical for

Louisiana to keep pace with RSLR

RSLR = 0.03 ft/yr /Sediment = 0.02 ft/yr
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Fic. 8. Theoretical structure of salt marsh which is spreading over accumulating sediment on a sand flat
and over the upland in the course of rising sea level. After Redfield and Rubin (1962).
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3. Wetland Budget — Hypothetical for

Louisiana to keep pace with RSLR

RSLR = 0.03 ft/yr Sediment = 0.02 ft/yr

Organic= 0.01 ft/yr
Biloxi Marsh: 40,000 acres ~ 1,742,400,000 ft2

Sediment required to keep pace with RSLR:
1,742,400,000 ft2 x 0.02 ft/year ~ 1.3 Mill cy/year
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Coastal Inlets Research Program
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Gulif of Mexico

Transport units: yd>/yr x 1000
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Draft Conceptual Sediment Budget

Findings and Recommendations

» Cross-shore sediment transport dominates coastal Louisiana.
« Considering the outer Gulf shoreline alone, the requirement to
maintain the Gulf shoreline position with RSLR is
~ 3.2 to 4 Mill yd3/year.
e East of Atchafalaya Bay, with present position of the
Mississippi River Delta, the only source of sediment is through
erosion of existing shorelines and wetlands.
* Mud accretion west of Atchafalaya Ef\]ej:ggeaf Fourchon,
not well understood.
e Target restoration for locations
most likely to be
sustained.
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