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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.




e Flood plains are those alluvial valleys that are
periodically subject to inundation by flooding
of a natural river. 75% 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 \

sesiiiian  many floods ,."-:'--. s

(c) After many floods \

® | 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.



Major distnbutary
channel

Salt marsh \ ' '
Shallow \ A\ AR ) .)Bar
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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

=t 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.




CONTOURS IN METERS

3

il

KM

METERS

R R T

® 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




Sea Level

i New Orleans
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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. We can only extract
meaningful amounts of sediment during short-lived

periods of high flow.




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 ELood
167% 1882 L8684 18920 1892 1893 1%97 1903 1912 1913 1922 1927

52'5 51.% 516 52.2
u8.8 49.0 49.0 Ng.l4 4g.3

- -
q"!‘{;‘"‘
b

.I .JES; :
Tk

-20

Z 15.7 15.0 15.6 16.1 ;
*12

" * The levee at Morganza, LA was
LTI 22 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

(a) Before flood

(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 \

@i many floods

(c) After many floods \

e A major shortcoming
of the MRC’s “levees
only policy” was that

P It was 2-dimensional:

— ' Ignoring channel

Map of Mississippi River Valley curvature and natu ral
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

_. | HISSI 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.

1 e | FE AR ® hoadl ; i
=g RG-S | 7 - There was an enormous public
\ T ol R B ) outcry for the government to
) do something more substantive
\ wﬁm LE ’ about flood control.
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Ll of New Orleans

‘"I,,.LI* | dynamited the

Ll ! i downstream of New

: _..-ea " Orleans, to save the city

: from being flooded. It

‘-ﬁ' ‘Ml{h was not necessary, but
. prompted by fear.

-

f .l.:lrl-

—— '\._



i .aTar — e K A N
Ao s Do p A Ee i o L T R e e B
| i
o WL Y ?
5 ° i | crLAIBORNE | U NI o
. o Pl G P
o s 7N
! Lo
] 9 [E=n
o, F C i Lt LINCOLN

N
! JACKSO N

MAP Or

| s

. FLOODED SECTIONS IN
T
\ | LLOUISIANA
= ' ot Scad (e s 16 #arire mitis
- Dore, une.22. 1927 WKGrant. fun Eng

LOUISIANA RATING AND FIRE PREVENTION BUREAL

N 4
b -1 ~NO
Q |
| N T = boric—— -
. SABINE e =
P L.j ‘5,&1.'; 13 = NOTE- DATA SHOWN HEREWITH 5 ASOFJUNE 8, 1927. AT THAT TimE
_? ; o MANY ToWnS WERE INACCESSIBLE AND THE INFORMATION 5
O NECESSARILY APPROXIMATE BUT I5 THE BEST OBTAINABLE

FROM UNOFFICIAL SOURCES. CROSS-HATCHED AREAS ARE
THOSE PRESUMED OR REPORTED AFFECTED BY FLOOD WATER

5 Sy BOUGERE NUMBERS IN CIRCLES INDICATE CREVASSES INTHE ORDER OF
X * A U'\ THEIR OCCURRENCE.
vk
5 >
VE RN O (@memosuonvi
y @.ﬂm*
i - - | R a
E e
5 T
i EAST INT WA
e ] . L P 'I_;
4 | l & FELICIANA HELENA] 2
J l | EVANGEL INEN_2 MICELLT -
’;P . BEAUREGARD larrgy viie flar ; (}
'_._I >
—= T s
o | _]!— _£—_5_. . ‘
gazmall B T = k2
¢ 1_._1 !
{JEFFERSON y‘

Y o ava1s

ASCENSION
p e

osaMwL

> = R
(L0 P i
 — e e 3
= A et A 7
:"_wﬁ le—.;—n——r
Y sav
.

1927 FLOOD MAP

R 7 e

N
i~ S

‘-\ 1@ g‘\“"’




”"ﬁ.
. -
~-l

RAVE= __ N \ D
“% IBUTARIES
.;-— "PROJECT

ltp-—

R e

' ~ 1928-1960



S
SCOIIS” MISSISSIpPI RIVE S

il Trlbutarles PrOJect 1928

3,000,000 CFS

Alexandria '%:\ RED RIVER
BACKWATER AREA MISSISSIPPI RIVER
OLD RIVER
Mnns.uru CONTROL MISS FLOOD CO NTROL PLAN
HAMBURG-SIMMESPORT e e - =
FUSE PLUE LEVEE _ P Upper Point Coupee LA. BELOW OLD RIVER
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\ MORGANZA l

Krotz
Springs
ATCHAFALAYA

RIVER
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ATCHAFALAYA BASIN\
FLOODWAY
1,500,000 CFS

Morgan City

LOWER
ATCHAFALAYA RIVER




® of Engineers
began the MR&T
flood control

“program in 1928.

It took until 1960
to get all of the
pleces
constructed and
In-place, at a cost
of $8 billion. It
almost failed
catastrophically
at the Old River
Diversion Bypass
structure in 1973.
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Bomnet Carre'’
Crevasse

L EXTENT OF
47 SEDIMENT F LOW:

LAKE
POHNTCHARTRAIHN

Location of
Bonnet Carre’
Spillway

Intended to protect New Orleans
from a Mississippi River flood
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The largest bypass on the
River is the Atchafalaya
Bypass at Old River, which
Is only half the distance to
the Gulf of Mexico.
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Atchafalaya
E=AeY:

> & ‘. ..Ihe Atchafalaya River is

both steeper than the

Mississippl (3:1 ratio In
bed slope) and shorter
(225 kilometers to the

Gulf of Mexico from the

| Rlver entrance versus 480 kilometers for the
== ﬂ435|53|pp|)

—* Under natural conditions, the Mississippi River would
probably have switched its course to the Gulf of
Mexico via the Atchafalaya distributary between 1965
and 1975, If not for the levees.

® The Atchafalaya now drains about 30%6 of the
combined flows of the Mississippl and Red rivers to
the Gulf of Mexico.
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® The theory of levees proposed to confine the
river’'s mass In its main flow channel,

encouraging scour during high flow.
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s After the MR&T

Project was
completed in
1960, occasional
levee failure
occurred during
sustained high
flow events
because of
underseepage
problems, toe
scour, and
overtopping
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DIMENSIONS OF CROSS SECTIONS
SCALE IN FEET

20 Q 20 40 60 HEIGHT BAS DTH AREA
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= YEAR FEET - SQ FEET

274

951

2455

7 3645

PRESENT 0.5 . 4956

®* Typical levee cross
section In New Orleans
area

®* | ouisiana levee topped
out during the record
1973 flood



The Flood of
--1-@‘73 —

/ ” Engineers came
27 perilously close to
losing the Old River
Diversion structure
connecting to the
Atchafalaya Bypass
during the 1973
flood. Its capacity
was doubled
afterward.




Collaps W
Welll'o Rﬁm‘"
DIVErsion

|'® Scour cavities
developed on both
sides of the Low Sill
Diversion Structure
during the Flood of
1973.

e |f these scour holes
== W had conjoined, the
—— structure would have
. i failed, and a new
Mississippl River
G channel would have
_ AN\ been carved down the
RRVIT. | Atchafalaya River to
5 the Gulf of Mexico.
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