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Science and Engineering Special Team

2 Recruit Leading Natural and Social Scientists and Engineers to Advise
NGOs (National Audubon, National Wildlife, Environmental Defense Fund)

2 Two-Year Multi-Disciplinary Caucus with No Predetermined Outcome
2 Agreed on 10 fundamental issues/questions

2 Convened three times a year and produced policy-relevant syntheses for
different audiences
- Long report

Short report
2-Pagers
Conference
Media
Journal Articles
Book
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Short Report on Web

Findings summarized in
accessible short (30 pp)
report and Web formats

www.restoremississippiriverdelta.org

Audience: Informed ANSWERING
Public, Teachers, FUNDAMENTAL QUESTIONS ABOUT
Students and Political THE MISSISSIPPI RIVER DELTA

Staff
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Book

In depth, multi-
disciplinary
discussion and
recommendations on
specific issues faced
by one of the
planet’s great
ecological systems
with a legacy of
mismanagement and
an uncertain future

Audience:
University Faculty,
Students, High-Level
Policy-Makers

RESTORE #verseca

Estuaries of the World

John W. Day
| G. Paul Kemp
Angelina M. Freeman N —
David P.Muth Editors o

Perspectives on the
Restoration of the
Mississippi Delta

The Once and Future Delta ) Springer

If we know how delta will respond
hydraulically to sea level rise and
changes in flow regime, then we

can “guide” it.... That’s
“adaptation” not control
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AR5 projects means and ranges for SLR that are 60% greater
than 2007 AR4. Rahmstorf and others now suggest a reasonable
planning number for 2100 should be > 1.2 m which is 20% higher
than RCP8.5 AR5 forecast (Schaeffer et al. 2012)
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0.97 m is highest for 2100

Want to see high rates in action?? Relative Sea-
Sea-Level Rise Level Rise
global rise =2 mm/yr (RSLR)

global rise + local sinking
Pensacola, FL tracks Eustatic Grand Isle, LA (10 mm/yr)

) 1.0

"%
\
\
J
\
|

05

0.0
-0.5
-1.0

Feet

-15

-2.0

-25

20! —
3.0
1900 1920 1940 1960 1980 2000 e Eoe 1940 F) Fo P

Mean sea level trend is 2 mm/yr or

Mean sea level trend at Grand Isle is
extrapolated total of 0.17 m by 2100.

10 mml/yr for extrapolated total of
0.9 m by 2100

At Grand Isle, the eustatic signal accounts for
only 20 % of observed RSLR
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The Delta on the Shelf Edge is Unstable

Sinking and Slumping at 2 m per century without Considering Sea
Level Rise

North Loading by River Mouth

Sands South

Delta Sediments 3 ‘ Growth Faults

sea-level
Deposited Holocene Sediments

Low-Angle CO”I‘/,,
n,
Slumps and - I‘,g/sb .
Slides S/F Basin Basement

Shelf edge slumping
triggered by gas vents,
seismic activity, tsunami

or storm waves Faults from Basin Development

Figure from: Reed and Yuill, 1999
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The Land is Sinking
At the Bird’s Foot: 1.3 — 1.7 cm/yr or 1.0 -1.5 m by 2100

Subsidence Rate Along the River (mm/y)
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Model Predicted Impact of RSLR on Lower
Mississippi River Backwater Hydraulics

SW, - RM: /A - Water Surface Elevation - 4 day 11,300 cms

Results of 1D modeling
< without overbank flooding
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Take a Closer Look at Model Results from the Last 100
Kilometers

11,300 cms 28,300 cms

‘Carrolton to Gulf of Mexico - River Stages. ‘Carrolton to Guif of Mexico - River Stages
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If upstream channel shift is prevented, will
RSLR shift river sediment deposition
upstream??

Direction of river flow >
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West Bay Diversion Study
Reach Locations

West Bay
Diversion A X -10
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Sediment is deposited upstream
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Landsat Image from April 10, 2011 at a Tarbert Landing discharge of 25,488
m3-s-1 showing sediment plume created by overbank flow from the river
beginning at the Bayou Lamocque bend (RK 55) halfway between Bohemia
and Fort St. Phillip, 22 km upriver of the 1983 east bank plume.
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Water Discharge is Bypassing the Bird’s
Foot Through Upstream Passes

(The river is becoming shorter!)

@ Baptiste.Collette Percent Mississippi River Discharge Through Upstream
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Flood Flowlines are Rising Upstream

Comparison of 1973 and 2011 Stage-Discharge at Red River Landing
upstream of Baton Rouge
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Proposed Diversions will take advantage of
deltaic retreat from shelf edge

v 24

River Diversions in
Design Phase Under 2012
ouisiana Coastal Master
Plan
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A New Crevasse — Mardi Gras Pass — East Bank
Downstream of Levee — February 2012

Creation and Maintenance of New Outlets Upstream
of Birds Foot Hydraulically Favored as RSLR Grows
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If we help the river shorten itself, then perhaps
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