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argued that while navigation was definitely a national concern, flood
control should be handled strictly by local concerns. They feared
that this step would eventually result in large expenditures by the
Federal government for flood control. Proponents solved the dilemma
by considering both concerns as part of the same problem. They
stressed that navigation improvement was their primary aim, but if
some relief from floods resulted from this work, so much the better.
T1luminating, perhaps, are the opinions of one supporter, Rep. Gibson,

which demonstrate this emphasis:

"In the first place, official reports show that during several
months in every year immense sandbars and snags close the navi-
gation of the river as effectually as if artificial dams were
constructed across its channel. In the second place, official
reports show that at other seasons the river rises over its
banks throughout the alluvial region and spreads over the coun-
try for forty to sixty miles--becomes a mighty roaring torrent--

destructive not only to human life and property upon its bor-
ders, but destructive to the commerce upon its watersS.........
In such seasons the largest boats propelled by steam are some-
times destroyed and often detained several days by the extra-
ordinary obstacles they encounter, but that countless fleets
of smaller boats, barges, and flatboats, propelled by the cur-
rent of the river itself, are absolutely at its mercy and are
sometimes borne into the adjacent forests and wrecked or whelmed
and destroyed in the furious eddies and cross-currentS........
This commission is created with the hope that they may devise
some plan, economical, feasible, and complete, that shall give
us deep water at all seasons of the year and prevent these de-
structive floods so ruinous not only to the country through
which it flows, but to the mighty commerce that carried the
production of the teeming millions who inhabit the great val-
ley to the markets of the world and brings back in exchange
the wealth of other countries.'

The plan submitted by the MRC in 1880 followed closely the suggestions
of the Delta Survey and the 1879 Board. Although levees were not ab-
solutely necessary adjuncts to navigation improvement, they were de-

sirable for they were thought to deepen and enlarge the channel.
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Bank revetment, permeable contraction works, and the closure of chutes
and alternate channels were also among the recommendations accepted
and funded by Congress. In order to administer the construction of
levees, the MRC simply adopted the existing system of levee districts
which had been set up earlier under the States' jurisdiction. At the
time, the levee districts had ample funds, while the MRC was dependent
on Congressional appropriations, so the new levees were mainly built
with district funds. The MRC acted as a coordinator between the dis-
tricts and States. The Commissioners were not all agreed as to the
true value of levees in relation to navigation, but since they were
under Congressional instructions to build levees only as aids to navi-
gation, they had to justify any construction in these terms. It was
decided in 1882 that levees would be built to grade sufficient to
hold the most frequent floods, but the cost of restraining abnormally
high floods could not be justified. To accomplish this, gaps and
crevasses were to be closed and the levee line was to be extended
upstream. The history of the MRC until 1917 was a repetitious cycle
of new high-water stages followed by new levee grades. These grades
were set in reference to local high water with correction for water
lost through crevasses and new upstream levee construction, rather
than designing them for a projected flood, the present practice. This
meant a new levee at one place occasioned higher levees elsewhere,

and the levees were raised in see-saw fashion. For example, during
every flood the low levees guarding the St. Francis basin crevassed,
providing relief to the much higher levees on the east bank. The
controversial closure of the front raised the 1897 flood heights at

Memphis by 2.5 feet, causing great $train on the eastern levees.
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The Commission recognized that levees would increase flood heights,
but with each new flood the crevasses always occurred at points where
the levees were still below Commission grades. The belief in the
ultimate deepening of the channel and in the impracticality or in-
jurious effects on navigation of other flood control measures en-
couraged the Commission to stand by its ''levees only' policy, despite
the continuing opposition by some engineers to it. The debate over
the effectiveness of levees was quite extensive, and many other types

of flood control were discussed. The Transactions of the American

Society of Civil Engineers contain many debates and discussions of

levees and alternatives to them. Some writers, such as Robert McMath
(1884), attempted to demonstrate that the very theory behind levees
was inherently faulty and the levees thus destined to failure. Others
merely argued the feasibility of supplementing levees with other de-
vices, such as outlets and reservoirs. One writer even advocates
constructing a secondary stream on the western edge of the alluvium
to decrease the total volume of water to be carried by the Mississippi.
This may be a rather unusual suggestion, but it indicates the range

of alternatives being actively considered. Any reader interested in
the general feeling of these debates would be well-advised to read
"The Levee Theory on the Mississippi: An Informal Discussion',

Transactions of the ASCE (1903). These alternatives to levees were

not accepted by the MRC and levee proponents at that time, but many
points raised in the debate were ultimately utilized for flood con-
trol. For example, as early as 1882 emergency outlets to decrease
dangerous flood heights were suggested. The Bomnet Carre spillway

presently operates on this principle. As the years progressed the
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focus of the MRC expanded from primarily navigation improvement to
include flood control as a major part of its work. It was eventually
conceded that the levees' influences on the navigation channel were
only slight, but the passage of the first flood control act in 1917
finally permitted the MRC to build levees just for flood control.
The act also made changes in the financing of the levees by stating
that Federal funds would pay two-thirds while local interest would
pay one-third of construction costs, as well as provide the right-
of-ways and assume maintenance after completion. Levees constructed
entirely by local interests were not prohibited. Although retarded
a bit by World War I, the levee building progressed until almost the
entire line met MRC standards and the remaining gaps were closed.
The successful high-water fight of 1922 brought increased optimism
to the Valley about flood control. This optimism was not totally
shared by the people intimately involved in flood control. Those
constructing levees recognized the great danger still posed by cav-
ing banks and pressed for more bank protection. They also realized
that floods greater than 1922 could occur and that another raising
of levee elevations was required. Others, such as the City Engineer
of New Orleans, felt that levees alone were inadequate and should be
supplemented with spillways. Throughout this period, the MRC contin-
ued its "'levees only" policy, but other flood control agencies were
considering alternatives. In 1924 the Chief of Engineers, Gen. Lan-
sing Beach, stated:

"It is to be expected that in the future, as in the past,

various alternative plans will be urged for achieving

the results desired... All these proposals have been in-

vestigated and reported on time and again. However, with

the growth of the art of engineering, plans which were not
practicable in the past may become feasible in the future,
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and the Engineer Corps will maintain an open mind in the in-

vestigation of any reasonable means for river control that

are presented by responsible organizations or able engincers."
The MRC claimed no less a willingness to listen. In the words of its
president:

"The Commission is often criticized because it does not hasten
to adopt suggestions made to it. People think it so committed
to archaic ideas that it will not accept suggestions from the
outside--is unwilling to admit that anyone [rom the outside
can tell it anything. On the contrary, it is glad to hear any
suggestion. But when a man comes in with the same old thing
that has been considered, possibly tried and discarded-nothing
new about it except a name-the Commission cannot go all over
the ground again. The public is loath to give credit for the
amount of thought the Commission has put on river problems--
thinks it obstinate when it adheres to principles that have

been proven by forty-five years of careful study and observa-
tion."

The MRC showed its continuing faith in these proven principles when
it considered a proposal for a spillway below New Orleans leading to
Lake Borgne. With the aid of Gen. Beach, a group of New Orleans busi-
nessmen and professionals had submitted a detailed plan, but after
considering it, the MRC replied that,with only the slight reduction
in stage, the lengthening of levee lines, and the negative effects

on the river by the spillway, "it would be wise first to make the
city safe by tried methods which are wholly feasible and much cheaper.
The confidence of the MRC in "levees only" and the security felt by
the valley inhabitants were shattered by the extraordinary flood of
1927. For the first time, completed levees built to the existing

MRC grades were overtopped and crevassed. It was called 'the greatest
disaster of peace times in our history," by Secretary of Commerce,
Herbert Hoover. It killed at least 246 people and left 700,000 home-
less while creating over $400,000,000 in losses and damages. The

magnitude of the flood and the resulting national attention forced a
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total review of the existing system of flood control. Congressmen
were beseeched to act with passionate appeals, such as that of Rep.
Gregory of Kentucky:

“Mr. Chairman and gentlemen of the Committee, those of you who
just a year ago witnessed the mad rush of the mighty Father of
Waters, sweeping like a destroying angel over hundreds of proud
cities, thousands of happy and contented homes, and millions of
fertile fields, or who later visited the stricken area to view
the scenes of the greatest peace-time disaster this country
has ever experienced, know how futile would be the effort of
the most gifted tongue or the most facile pen to describe the
wreckage and the ruin, the horror and the agony which were
left in the wake of the 1927 flood."

Long Congressional hearings were held and detailed plans for flood
control were submitted by both the MRC and the Chief of Engineers,
General Jadwin. What is striking about the new proposals is the
universal agreement that levees alone were incapable of providing

the necessary protection. The MRC was strongly criticized by the
House Committee on Flood Control for its strict adherence to the
'"levees only' policy, and in its own new plan, levees were to be
supplemented by floodways, including a spillway to Lake Borgne. A
similar system was proposed by Jadwin, but while both plans urged

the raising and strengthening of the levees, they included different
floodways. Jadwin recommended building a levee about five miles back
from the river running from BirdS Point, Missouri, opposite Cairo,
I1linois, to New Madrid, Mo. The area between the levees would be
flooded during great floods, dropping flood stages at Cairo. Similar
floodways were proposed to conduct extra water down the Boeuf Basin
and the Atchafalaya. These floodways would be activated by an untried
device, a fuse-plug levee, which raised great controversy. The prin-

ciple involved the construction of a section of the riverside levee,

deliberately smaller in grade and section. This section would crevasse
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naturally at a certain stage, allowing water into or out of the
floodway. The final feature of the Jadwin plan was a spillway at
Bonnet Carre to let flood waters into Lake Pontchartain. The MRC
plan extended the levees up to Rock Island, 111., and also provided
for the Boeuf and Atchafalaya floodways, but none in Missouri. In-
stead of fuse-plug levees, entrance to these arcas would be controlled
by concrete spillways. Two spillways would also be built to protect
New Orleans, one above at Bonnet Carre and one below at Caernarvon.
W 32 e

The most hotly debated issue in Congress was not which engineering
plan to accept, but whether local concerns should help pay for the
chosen program. The economic devastation of the area raised the
question of how much the people in the Valley, who already helped
raise the former levees, could now pay. Some, like the President,
felt that it would be wrong for the Government to pay the full ex-
pense of improvements which would make the protected lands more
valuable. Others, like Congressman Reid, head of the House Committee
on Flood Control, viewed the situation as follows:

"Under the present law the United States says to the threatened

ones, 'No pay, no protection'....Is our civilization so little

removed from barbarism that it will pemit hundreds to be

drowned and thousands to be made homeless and destitute while,

like Shylock, it demands its pound of flesh from those who can-
not pay?"

Finally, in 1928 Congress responded to the disaster of 1927 by mak-
ing the control of the Mississippi a national project. The MRC was
reorganized to be a consulting and advisory board under the Chief

of Engineers and the Corps of Engineers took over the actual construc-
tion work. A board was appointed to examine the two proposed plans
and to recommend a comprehensive project; the Jadwin plan ultimately

was accepted. Perhaps the most important aspect of the new project
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was the assumption of the whole cost of construction by the Federal
Government. The local interests were still to provide the right-of-
ways for the levees free of charge and to maintain them, but, while
Congress reaffirmed the principle of those protected helping to pay,
it declared that the '"approximately $292,000,000 heretofore made by
the local interests' fulfilled the requirement. The direct descendant
of the 1928 plan is the present system for flood control. What is
interesting is that the old controversy over 'Dispersion Theory' and
""Concentration Theory' was superseded by the use of both principles
in controlling the river. It was no longer a case of levee proponents
on one side, with supporters of everything else on the other, but a
situation where each suggestion was discussed on its own merits. In
such an atmosphere the present system came to include outlets and
reservoirs. Ironically, even the river itself suggested the adoption
of what earlier writers saw as the greatest evil--artificial cutoffs.
In 1929, despite all preventive efforts, the Mississippi eroded its
banks until it intersected the Big Black River tributary, two miles
above the latter's mouth. Over a period of years, the Mississippi's
current transferred tc the new channel without causing the drastic
regime changes attributed to cutoffs. This prompted the making of

a series of artificial cutoffs in the middle section of the river

by the Corps of Engineers. These cutoffs substantially reduced the
floods heights at Memphis and Natchez and permitted the elimination
of the Boeuf Floodway from the flood control plan. In reaching the
present situation, there has been a gradual assumption by higher
authorities of the responsibility for the river, forced by the mag-

nitude of the task of controlling the floods. Finally, the Federal
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government assumed partial interest, and ultimately total responsi-
bility, for levee construction. Each shift of responsibility came as
the existing authority could no longer build levees that were suffi-
cient to protect the lands. It was this last consideration that un-
derlines the entire history of the ievees, for, regardless of who

had responsibility for them, the basic premise for their construction
remained unchanged: 1levees are absolutely necessary if cultivated
and inhabited land is to be protected. The early French believed
this and each succeeding generation has continued the use of levees
despite disastrous crevasses and floods and great expense. Levees

do keep the river from naturally depositing its sediment on the flood-
plain, rejuvenating the land, but such extensive flooding and inhab-
itation of the floodplain are two incompatible states. A choice

has been made, not only by the present generation, but by the first
settlers and each succeeding generation. The increase in flood
heights, although not always anticipated, has been accepted as a
consequence of being able to live and utilize the Mississippi flood-
plain.

Conclusions

The inventories presented as appendices will aid in evaluation of the
effectiveness of past engineering activities related to development
and control of the Mississippi River. -Such inventories may aid in
anticipation of the effects of future engineering activities. Several
problems encounteved in preparing this inventory should be considered
in light of the possibility that continued interest on this subject
will prevail. First, the volume of data to be processed required

considerable effort. Second, the variation in records or consistency
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of data between Districts caused problems in tabulation. For example,
revetment data in the St. Louis District had to be tabulated with a
different format. Third, loss and destruction of records was a pro-

blem.
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VIIT. COMPUTER DATA BASE AND PROCESSING
Frank J. Kern

A. Introduction

The computer-generated plots and tables in the appendices are derived

from two major data files which were compiled as one of the tasks com-

pleted by the project teams. One major file contains all stage-discharge

data for all eighteen stations covered in the study and the other file

contains dike, revetment and levee data. Since the organization of, and

methods used, in processing these major files are quite different, they

will be discussed in separate sections.

B. Stage-Discharge Data File

1'

Organization
The stage-discharge data file contains numeric stage and dis-
charge data for each of eighteen stations. Data for each sta-
tion are arranged sequentially by month and year, each year
block being separated from the next year by a header card. All
stations are arranged in a partitioned, sequential data set with
the first eight characters of the station name being used as an
identifier. The station names contained in this file are:
St. Louis, Vicksburg, Red River, Memphis, Keokuk, Arkansas
City, Meredosia, Paducah (Flow data only), Little Rock,
Simmesport, Alexandria, Helena, Hermann, Metropolis, Thebes,
Clarendon, Chester, and Alton.
The data contained in these files are FORTRAN compatible. A

complete description of the card fommat is contained in Appendix

3.1'
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Debugging

The data cards were punched from written lists. After each
station file was completely punched, a listing of the card
images was checked by hand against the lists used to punch the
data. After corrections were made, the data file was loaded
onto disk and a series of debugging programs were run. The
first program (called MXMN in Appendix 3.1) was used to check
for obvious punch errors, misplaced cards, and order-of-magni-
tude data errors which result from having entire cards shifted
left or right one or more columns. A second program (called
BUGPACK in Appendix 3.1) was used to determine if the data were
"reasonable'", i.e., if successive data points are likely to

be on the stage-discharge curves. "'Questionable’ data points
indicated by this program were checked by hand thus enabling
some correction of errors which occurred in the original data
lists.

Processing

A1l debugging and processing programs for this file are written
in FORTRAN IV (G) (IBM 360/50). A complete, documented, listing
of each is contained in Appendix 3.1 and will not be discussed
in further detail here. All machine-generated plots contained
in other appendices were made in a standard 7.5" x 15" format
on a Calcomp 565 Plotter using a felt tip pen and then photo
reduced for report purposes. With slight modifications, the
plotting programs also are fully FORTRAN compatible and can be

used in other Calcomp plotter installations.
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Dike, Levee, and Revetment Files

|

Organization

The dike, levee, and revetment files contain alphanumeric code
which is a distillation of information collected on data forms
by the project team. Data cards containing this information
were punched from coding forms which were in turn prepared by
copying data from questionnaire forms which were filled out in
the various districts. Since the type of information obtained
on dikes, levees, and revetments is slightly different, the main
file is organized into dike, levee, and revetment subfiles.

Each subfile is further subdivided into blocks of approximately
1000 card images, each block containing data pertaining to a
particular district and (variable) span of river miles. The
card images in each block are loaded in random order with the
information on each card keyed to an identifier number which may
be used for sorting purposes.

Debugging

After punching, each file block was checked by hand against the
coding form using a listing of the card images. No further pre-
liminary debugging was attempted.

Processing

Since the generation of the reports pertaining to those data
involves primarily character-string manipulation, all programs
used in processing have been written in PL-I (IBM 360/50). This
language was chosen because of the flexibility it offers in
character-string manipulation and also because of local availa-

bility. A complete, documented listing of these programs is
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contained in Appendix 3.1 along with a detailed description of
the card format for each file. It was necessary to develop a
standard format for displaying all dikes, all levees, and all
revetment data in report form which included all information
which could, but did not necessarily, appear in a given file.
Therefore, blank entries in the report format are usually in-
terpreted to mean that data are not available from current files.

D. Obtaining Copies of Data Files

The two major files consist of approximately 100 boxes of cards.
Copies of these cards, or card images on user supplied tape, are available
from University of Missouri-Rolla. There will be some duplication fee,

depending on the user's requirements.
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falaya Basin, Louisiana, by E.L. Krinitzsky and
F.L. Smith, AD 695 617.

Geological Investigation of the Western Low-
lands Area; Lower Mississippi Valley, by R.T.
Saucier and F.L., Smith.

Geological Investigation of Reid Bedford Cav-
ing Area.

Field Investigation of Reid Bedford Bend Re-
vetment, Mississippi River, Vol. 1 Text, Vol.

Z Plate, Vol. 3 Appendix A-Soils Investigation.
Geological Influences on Bank Erosion Along
Meanders of the Lower Mississippi River, by
E.L. Krinitzsky.

Effects of River Stages of Bank Stabilization;
Analysis of Field Data; Potamology Research
Project 1, by J.J. Franco,
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Number Date Title

8-1 June 1950 Hardscrabble Bend, Mississippi River, Re-
vetted Bank Failure; Soil Investigation.

9-1 Nov. 1951 Bank Caving Investigations, Kempe Bend Re-
vetment, Mississippi River; Soils Investiga-
tion.

11-5 Oct. 1949 Minutes of Conference with Soils Consultants,

Stability of Mississippi River Banks, 5 § 8,
October, 1949.

12-21 Oct. 1972 Verification of Empirical Method for Deter-
mining River-Bank Stability-1968 § 1969 Data,
by V.H. Torrey. Latest in Series.

13-1 June 1952 Bank Caving Investigations, Huntington Point
Revetment, Mississippi River; Field Investi-
gation.

15-1 May 1952 Bank Caving Investigations, Free Nigger Point
and Point Menior, Mississippi River, Soils
Investigation.

16-1 Sept. 1953 Development of Operating Technique for and
Verification.

UMR LIBRARY

QE - 699 - .US - 1944
Subject - Geological Investigation of the Alluvial Valley - 1944
Part T - Alluvial Valley
Part II - The Recent Alluvium
Part IV - The Alluvial Plain
Part V - Rec=nt Geological History
Part VI - The Mississippi River
Part VII - Summary and Conclusions
Aerial Photographs and Contour Maps

QB ~ 581 - .s569 - 1855
Subject - Sediments of the Eastern Mississippi Delta and Sandless Coastal
Terrain of the Atchafalaya Bay Area

TC - 425 - .M63512 V. 1-3
Subject - Mississippi River and Tributaries Project of 1962 Maps

TC - 425 - .M6M3
Subject - Remaking the Mississippi - 1909 Des. of River Regularization
and Canalization of the Mississippi

TC - 425 - .M6AS - 1914b
Subject - Separation of Red and Atchafalaya, Maps, Profile, Borings,
and Cross-Sectional Comparison

631.8 - Un 3 - no. 838

Subject - Floods of Ohio and Mississippi Rivers of 1937 (general features
of the flood)

TC - 425 - .M6B4
Subject - Flood Records from 1718-1927, General References, lLevee Dis-
tricts Published - 1928.
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TC - 425 - .MO6AS - 1928 e

Subject - A Bill passed on Flood Control in the Mississippi Valley;
Description of Levees of 1882; Discharge at St. Louis and Ohio
River and Its Tributaries; Waterways Experiment Station Potamology
Investigation (Report No. 12-15, 1965)

GB - 1215 - .u6 - v-1921 - 1945

Subject - Daily River Stages by U.S. Weather Bureau; River Gaging, Date
of Establishing Station River, Distance Above Mouth of River, Drain-
age Area Above Station, Flood Stage, Lowest Water and Date, Highest
Water and Date, Width of River at Average Low Water and at Bankfull
Stage, and Elevation of Zero Gage Above Mean Sea Level.

GB - 1213 - .R9
Subject - Rivers of North America - Analysis of River - water by parts/
1000, 1882-

GB - 1203 - .s38

Subject - River Morphology - Meandering of Alluvial Rivers by Mississippi
River Commission at Vicksburg, Miss. - Mississippi River Valley Geo-
logy Relation to River Region by American Society of Civil Engineers -
Profile of Flood Plain 1874 - Generalized Slope Profiles, Lake Chicot
Cutof f Meander

GB - 1227 - .m6F7
Subject - Ohio and Mississippi Floods of 1912 - River States - Weather
Maps and Precipitation for 24 Hours and Hydrographs
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Morphology Section
List of Appendices

Appendix A Invert Profiles

Appendix B Channel Cross Sections

Appendix C Morphology Overlays

Appendix D Summary of Channel Widths,
Meander Dimensions and Bank Caving Volumes

Appendix E Vegetation Cover Outside of Channel Overlays
for the Fall of 1974

Appendix F Listing of Soil Conservation Service
Photography

Appendix G Listing of Soil Conservation Service Surficial

Soils Maps adjoining the Mississippi River

Geology Section

List of Appendices

Appendix H Surficial Soil Overlays

Appendix I Geologic Profile of River Bed Soil Strata

Appendix J Maps of Bedrock and Bluff Geology above Cairo,
I1linois

Inventory of Dikes, Revetments and Levees
List of Appendices

71 Dike Inventory

¥y Revetment Inventory

7.3 Dike and Revetment Location Maps
7.4 Levee Construction Inventory

10 Levee Crevasse Inventory
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3.3

Hydrology Section

List of Appendices

Computer Programs
Rainfall Data

Hydrology
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