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® The Mississippi Delta has been lain
Intricate system of distributary channels

down by an
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®* The modern Mississippl Delta has been deposited

during the past 6000 years, in four major areas.



= 5 AnRrenormous thickness of sediment has been

deposited in the Mississippl Embayment, downstream
of Cape Girardeau, Missourl.

® During the Ice Ages sea level was at -350 to -450
feet, and a substantive sequence of gravel was laid
down In the delta.




SEDIMENTARY FRAMEWORK=-MISSISSIPPI DELTA
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* During the last 11,000 years sea level has risen 350 feet,
and the grade of the river has flattened.

* Note how sands are laterally restricted to major
distributary channels, or “passes”
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' Sedimentation of the Mississippi Delta during the past
- 11 ka has seen a progressive fining of the sediment;
dominated by fine-grained overbank silt. Sand Is

laterally confined along the major distributary
channels, shown here in black.
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e Since 1973, satellites have allowed monitoring of
sediment expulsion from the delta and the nefarious
shoreline, which Is continuously sinking.



® Founded in 1718, New Orleans has served as the major
trans-shipment center for river-borne to sea-born
commerce, about 50 miles from the Gulf of Mexico.
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FrOOD PEAINS

e Flood plains are those alluvial valleys that are

periodically subject to inundation by flooding
of a natural river. 75%0 of the sediment

deposited on our continent iIs flood plain; silt.
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(a) Before flood -

Flood-stage water level

| (b) During flood <

Thickest and coarsest Thin and fine sediments

sediments deposited deposited over outer
at channel edges parts of floodplain

Natural levees

/ built up by \
g many floods ,."-:'--. R

(c) After many floods .

e [ evees are a natural features that form along low

gradient streams subject to overbank flooding
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;'fc:Véxing problem with a high silt load river is

- that 1t tends to build up its own bed, which
prevents drainage of the adjoining flood plains.
Millions of acres of swamp land was reclaimed
by drainage along the Mississippl River,
pbeginning around 1910.



e Army_Engineer A.A. Humphreys
began studying the river in
1850, and virtually controlled it
as Chief of Engineers between
1866-1879. He was the father of
the Corps’ flawed “levees only”
policy of flood control.
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e Sand Bars closed off the mouth of the
Mississippl River each year for as much as 3
months at a time following high flows.
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EADS JETTIES

James Buchanan Eads —
inventor of the Mississippi
jetties

BIRDS EYE VIEW

® The Corps of Engineers searched for a engineering
solution that would provide a 30 foot deep

navigational channel at the mouth of the Mississippi
Delta.
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~ Eads and James Andrews employed woven willow mattresses using a novel

- patented method, laid over wooden piers 2.33 miles long, and faced with
quarried rock to form the jetties. They were designed to constrain river
flow past the sand bars, to the continental slope. Eads and his investors
were to be paid in increments, 20 ft channel October 1876; 24 ft by March

1877, and so on; reaching 30 feet by mid 1879.



‘evenythlng they could to stymie Eads and his jetties. The

- project was on the verge of bankruptcy, when on May 12,

- 1876, the 280 ft long steamer Hudson became the first deep
draft ship to pass through South Pass jetties, sailing upriver
to New Orleans. The jetties succeeded beyond anyone’s
expectations, reaching a depth of 30 feet by June 1879.



17 000 tons of goods were shipped between
_ouis and Europe, via the Mississippi River through

=1 Nﬂv\f Orleans.

By 1880, this figure had jumped to 450,000 tons per
annum, 65X the pre-jetty level.

 New Orleans went from being the 9" largest to 2nd
largest port in the United States; second only to New

York.
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® The mouth of the Mississippi
River has extended 16 km
since 1764; 11 km since the
jetties were emplaced.
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( J\/JF?; Wwas staffed by Army Engineers 3

_ﬁver civilian members.
pposed outlets or offstream storage.
Opposed channel cutoffs at meanders

* Embraced “levees only concept”, hoping
main channel would scour deeper
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:;*Cembmed to heighten the channel bed and
lower the hydraulic grade of the river. This
means the river surface is RISING, so levees
have to be heightened. This has been an

ongoing problem since the late 19t Century.
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ANLEISEIE Mouths: of thg,l\/llsmssmpl River had been epened
airicl rriz] nzgnmec IRNcREVIgeIsl ExstatEConaeEssialtiorzed s
Rkl Nihe development of arnavigation chiannel for
SEEANYOING trafflc In the lewer reaches of the river. The
ISRl Id ST el the channel between Baton Rouge

and the G 'f O VIEXICo are:

> BEIEgfRE e ge to New Orleans - 40 by 500 feet
SRt Of New Orleans - 35 by 1,500 feet, with portion 40 by
— 500! feet
ew@rleans to Head of Passes - 40 by 1,000 feet
%—Jn Southwest Pass - 40 by 800 feet
& In Southwest Pass Bar Channel - 40 by 600 feet
- ® |n South Pass - 30 by 450 feet
* |n Seuth Pass Bar Channel - 30 by 600 feet
e Mississippl River-Gulf Outlet - 36 by 500 feet

* Mississippi River-Gulf Outlet Bar Channel - 38 by 600 feet
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The bed of the Mississippi River is below sea level during the last
450 miles of its course, up to Greenville, Mississippi. This causes the
upper portion of the river to fall over the lower part, creating
turbulence and undercurrents which wreck havoc on outboard bends
In the channel.

450 miles

E“



ject Flood

The first levee at New
Orleans was constructed
INn1717; then
heightened significantly
In 1888. Protective
levee districts were
formed in the 1890s.

1875 map of New Orleans —wharves gone



YEAR_OF FELOOD
167% 1852 1884 1890 1892 1893 1997 1903 1912 1913 1922 1927

The levee at Morganza, LA was

e 7.5 feet high in 1850
The flood height of the river at e By the mid 1920s, this same
New Orleans increased from 15 levee was 38 feet high, nearly
to 21 feet between 1874 and

the height of a 4-story

1912. building.
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Flood-stage water level

(b) Dur_ing flood ~ %

Thickest and coarsest Thin and fine sediments
sediments deposited — deposited over outer
at channel edges parts of floodplain

Natural levees

_ / built up by\
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(c) After many floods \

A major shortcoming
of the MRC’s “levees
only policy” was that
It was 2-dimensional:
Ignoring channel

Map c_)f Mississippi River Valley curvature and natural
showing abandoned meanders. The : :
active channel is shown in white channel mlgratlon

along right side of map.
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e Mississippi
channel Is
Sinuous; migrating
towards the
outside of
downstream
bends through
bank
undercutting.

. evees had to set
pack from these
pends.

LOW-STAGE CHANNEL FiLL




The 19%7%@@.—

- The 1927 flood was the largest

: R Hlss| issippi Valley. 18 inches of

rain fell on New Orleans in a 48
hr period in late March 1927,
and six months of flooding was
to ensue, inundating 27,000
square miles of bottom land;
displacing 700,000 people,
killing 1,000 more, and
damaging or destroying
137,000 structures.

° iy m,.ﬂ.;.;__;.,h;_;
“ S There was an enormous public
outcry for the government to

. do something more substantive
, about flood control.



DYNAMITE

eadem

of New Orleans
~v - dynamited the
downstream of New
] Orleans, to save the city
w . from being flooded. It
seﬁl?"h was not necessary, but
-+ prompted by fear.
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