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The Transformation of the River:

Multiple Outlets vs Levees



What processes are at work? -
Coastal Deltaic Floodplain



Landscape Response to River Management:

Levees rather than Multiple Outlets




Landscape Response to River Management:

Levees rather than Multiple Outlets
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Riparian Lands of the Mississippi
River: Preface by Frank Tompkins,
1901

LEVEES OR OUTLETS.

WHAT THE SENATORS THINK OF THE
NEEDS OF THE MISSISSIPPI RIVER.

WASHINGTON, April 28.—A discussion of the
relative merits of the levee and the outlet sys-
tems for relieving the Misaissippl of its annual
flood wae brought Inte the regular business of
the Benate to-day by the presentation of & memo-
Tial on the subject. Some Senators thought that
as each of the systems had defects, a combing-
tion of the ftwo would resultin the most good.
Benator Hawley favored this view; Sensators
Washburn and Harris had lost £aith in the levee
system during the last two months, and rather
leaned toward a grafting of the outlet upon the
present levee Bystem. Senator Vest thought

" Congress should decide upon ome or the other

system.

yThe levee system found championsin Senators
Barry, Paddock, Walthall, and Stewart. Every
englneer except one had reported In favor of the
levee as the only true system in the hearing
given during the last Congress by the Committee
on the Improvement of the Missigssippi River.
The people along the river had absolute faith in
the levee system, and were opposed to the other,
Benator Reagan was in favor of the outlet sys-
tem, since the levee system had proved such a
failure. He cited the devustatin%overﬂows that
had taken place in the Yellow River of China,
where the river bed bad been raised. Senator
Euatis thought the discussion inopportune on
account of the inadequate evidence at hand.
The steamboat Captalns, however, favored the
leves system.

Ehe New ork Eimes
Published: April 29, 1890
Copyright © The New York Times
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Charles Ellet, in 1852, suggested that human
endeavors—upstream development and levees that
climbed ever skyward—exacerbated the flood menace.

He offered a multi-tiered alternative:
* more levee improvements;
* building outlets or spillways to shunt floodwater
from the river;
* and constructing massive reservoirs, artificial
wetlands, to soak up excess rain before it ran off
into the Mississippi.



Report of the Commission of Engineers

Investigate and Report a Permanent Plan for
RECLAMATION OF THE ALLUVIAL BASIN of the
MISSISSIPPI RIVER Subject to Inundation, 1875

* Plan Recommended continued (page 33)

* The plan to consist, first, in keeping open the
Atchafalaya and the La Fourche, and 1t borings shall
show it to be safe, in re-opening the Plaquemine;
second, 1n a general levee system extending from the
head of the alluvial region to the Gulf, including the
valleys of the tributary streams.

* Also recommendation of connecting river to Lake
Borgne at English Turn



Societal Debate in 1897

“even given subsidence and
reduction of sediment delivery...the great
benefit to the present and two or three
following generations...far outweighs the
disadvantages to future generations...”

The levee system found championsin S8enators
Barry, Paddock, Walthall, and Stewart. Every
engineer excerpt one had reported in favor of the
levee as the only true system Iin the hearing
given during the last Congress by the Committee

~n the Tmprovemert ci the Mississippi Ri--er.
Tthe prpealiug thoriverhiad abhuclites £ul 'n 1 8 9 7
whe loree s7steny, s nd wern »mpoasmiatir ke older

Senator Reagan was in favor of *the gutl:t sys-

tem, since the levee system had proved such a

failure. He cited the devastating overflows that

had taken place in the Yeliow River of China,

where the river bed had been raised. Senator

Eustis thought the discussion inopportune on

account of the inadequate evidence at hand.

The steamboat Captains, however, favored the

levee system.

Ehe New Hork Eimes
Published: April 29, 1890
Copyright © The New York Times




Three visions of the Mississippi River
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Report of the Commission of Engineers
Investigate and Report a Permanent Plan for
RECLAMATION OF THE ALLUVIAL BASIN of the
MISSISSIPPI RIVER Subject to Inundation, 1875

Levee Report from Louisiana (Commission P.O. Hebert)

* With ruined finances and an iimpoverished people, the
State of Louisiana cannot protect herself against her
remorseless enemy, the Mississippi, at i1ts annual high

floods. T
rescue; ot

nerwise, the fairest and most fertile

of the Vall

become depopulated. There 1s no 1llusion 1n t]
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River abandonment caused by
levees along the Mississippi
River, reducing sediment
delivery to wetlands (see
sediment plumes in satellite
image), has caused a shift from
prograding to transgressive
processes to dominate along the
deltaic coast.
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Calibrating Coastal Processes associated with
Engineering Design relative to SCALE of Coastal
Landscape Issues
(constraint is normally $$$%)

(Boesch et al. 1994)






Previous Modeling and Planning
Efforts

Evolution of scaling solution to

nature of the problem; degree of

integrating wetland restoration and
reducing risk to human settlement
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Louisiana’ s 2012 Coastal Master Plan

Sediment capture diversions for
land building

10 diversions on Mississippi and
Atchafalaya Rivers

Morganza

Wax Lake Outlet: 900 to 8800 m?3
S-l
Maximum discharge size
categories:

- 141.6 m3s! (5,000 cfs)

- 1416 m3st (50,000 cfs)

- 7080 m3s! (250,000 cfs)



1: The Atchafalaya Floodway represents
major section of flood control system
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Telemetry System - WLD

Cell phone
tower
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CDMA (Code Division Multiple Access) is a
radio network technology used by many
cellular providers across the globe




Instrumentation set up

Temperature/ SUNA-V2
Conductivity Nitrate sensor




Mike Island

0 km
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Creek

Water Quality Survey - Mike and Pintail Islands

Channel

Pintail Island

- Intensive grid (150 x 250 m)
sampling in the upper section of
Mike Island and whole Pintail
Island (30 and 34 stations,
respectively).

- Monthly sampling from March
to August 2013 to capture
variability during peak spring-
summer flood season.

- Variables: water column TN, TP,
inorganic nutrients, temp,
salinity, conductivity, water
velocity and direction.



Funding Sources and Collaborations

Louisiana Board
of Regents

Kelly Henry, Ph.D., 2012. Linking nitrogen biogeochemistry to
different stages of wetland soil development in the Mississippi River
delta, Louisiana Henry and Twilley 2013. Ecosystems DOI: 10.1007/s10021-013-9727-3

Ben Branoff, M.S., 2012. Nitrogen biogeochemistry in a restored
Mississippi River delta: A modeling approach.
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TidaKimsam et al. 2010
River Prism

Mike Island
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