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ATCHAFALAYA RIVER 
( 1950 Mileage) 

Locality 
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Morganza Floodway) • 
Melville, La. (gage and T. & P. bridge) 
Red Cross, La .•. ; ••.•.•.••• 
Melville Crevasse, La .•••••• , •• 
Krotz Springs, La. (U.S. Geo. Sur. gage 

and highway bridge) .••••••••••••••••• 
Krotz Springs, La. (and N.O.T. & 'M. (Mo. Pac.) 

railway bridge and railroad gage on pier) .•• 
East Krotz Springs, La •.•••••• , ••••.••••••.•• 
Alabama Ba you . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bayou Courtableau ... , ........ , ........... . 
Alabama Bayou and head of Whiskey Bay Pilot Channel. 
High line and abandoned Sou. Pac. R.R 

(Whiskey Bay Pilot Channel) , • , •• , 
Atchafalaya, La., and abandoned S.P.R.R .••••••••• 
Upper end Butte La Rose Cutoff 
Lower end Whiskey Bay Cut •• 
Butte La Rose . , •••.•••• 
Upper end Blind Tensas Cut . 
Splice Island •• , .••••• 
Lake Mongoulois (center) •• 
Jakes Bayou •.•••.•.••• 
Upper end Bayou Chene .Cut 
Bayou Chene, La. 
Tarleton Bayou • , •• , • 
Big Bayou Chene .••• 
Upp·er end Lake Chicot 
Bayou Sorrel , 
Hog Island ..• , ••••• 
Keelboat Pass gage ..• 
Lower end Keelboat Pass and upper end Grand Lake 
Little Bayou Pigeon .••• , • , ••• , , . 
Charenton Reach and gage and floodgate 
Big Bayou Pigeon. , •••••••• 
Myette Point (upper end of cut). 
Miller Point .••••.•••.•• 

ix 

Miles 
Below Head 

0 
4.9 
9.2 

10,9_ 
12.7 
14.3 
14.4 
16.8 
20.1 
24. 7 
26.2 

27.2 

29 .4 
29.4 
29.6 

40.4 

40.9 
41.2 
42.6 
48.3 
54.4 

57.6 
58,8 
61.2 
64.0 
64.5 
67.9 
71.0 
72.3 
72.8 
74.2 
75.4 
75.9 
77.0 
77.8 
78. 7 
82.2 
84.4 
85.0 
88.6 
92.8 
93.4 
95.4 
99.4 
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Windy Point ...•. 
Six Mile Lake . • . 

Locality 

ATCHAFALAYA RIVER 
( 1950 Mileage-Cont'd) 

Cypress Pass (upper end) and Cypress Island • 
-Verdunville -Canal-and gage •.•.•••. 
Wax Lake Outlet .••••••••...•••• 
Lower Atchafalaya River (old opening). 
Stouts Pass (upper end) and Flat Lake 
Drews Island •.•••...... • .•..••. 
Drews Pass .•..••••••.•••.•.•. 
Lower Atchafalaya River and Berwick floodgate. 
Morgan City highway bridge ••••••••• 
Morgan City, La., and Berwick, La ••.•••.•. 
Southern Pacific R.R. bridge and gage .•••.•. 
Bayou Boeuf and Intracoastal Waterway (Gulf section). 
Bateman Island (upper end) ..•••••••••••. 
Intracoastal Waterway (Gulf section), west bank. 
Bayou Shaffer .•.•••.•••••. 
Shell Island Point .....•.••.• 
Gulf of Mexico (Atchafalaya Bay). 

Miles 
Below Head 

101.8 
102.5 
102.-7 
103.8 
105.5 
108.3 
112.5 
113.5 
114.5 
114.8 
116.3 
116.5 
116.6 
116.8 
117.0 
119.6 
125.4 
132.2 
135.4 
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SYLLABUS 

Section 8 of the Flood Control Act approved May 15, 1928, states that: "The 

project herein authorized shall be prosecuted by the Mississippi River Commis

sion under the direction of the Secretary of War and supervision of the Chief of 

Engineers.'' 

The plan authorized by the above act provides for the control of the maxi

mum probable flood that may occur in the Lower Mississippi Valley. The Missis

sippi River watershed is the largest drainage basin in the United States and the max

imum probable flood in the latitude of Old River has been determined under the proj

ect as 3,000,000 cubic fieet per second . This flqod flow is to be routed to the sea 

by passing 900,000 cubic feet per second from the Red River backwater area into 

the Atchafalaya Basin at the latitude of Simmesport. Of the latter amount, a dis

charge of 650,000 cubic feet per second is to enter the Atchafalaya Basin through 

the main channel of the Atchafalaya River and a di~charge of 250,000 cubic feet per 

second is to pass down through the West Atchafalaya Floodway. A discharge of 

2,100,000 cubic feet per second is to be carried down the Mississippi River to the 

head of the Morganza Floodway, where a discharge of 600,000 cubic feet per second 

is to be diverted through the Morganza control structure into the Atchafalaya Basin. 

The Mississippi River below the Morganza control structure is to carry a 

discharge of 1,500 ,000 cubic feet per second to the head of the Bonnet Carre Flood

way, where a discharge Qf 250,000 cubic feet per second is to be diverted into Lake 

Pontchartrain. The remaining water, 1,250,000 cubic feet per second, is to be car

ried down the Mississippi River into the Gulf of Mexico . 

The Chief of Engineers, U.S. Army, in letter dated 29 September 1950, sub

ject: "Atchafalaya River Study," directed that the Mississippi River Commission 

prepare an engineering study of the rate and extent of the enlargement of the Atchafa

laya River and its connecting link, Old River. 
This report finds that: {l) the Atchafalaya and Old Rivers have enlarged their 

channel capacities to such an extent that a discharge of from 50,000 to 100,000 cubic 

feet per second in excess of the project requirement for these streams can be dis

charged when project flood elevations occur at Simmesport, Louisiana; (2) the 

Atchafalaya and Old Rivers are continuing to enlarge and will, at their present rate 

of enlargement, capture the Mississippi River unless prevented by man-made struc

tures; (3) the A,tchafalaya-Old River channel will probably become the master stream 

in about 25 years unless restricted by regulating works; (4) the heavy sediment load 

being deposited below the unleveed channel will make it necessary to assist the 

Atchafalaya River in the development of an efficient single channel in the lower 

basin in order to pass necessary high-water flows. These improvements will tend 

to increase the rate of diversion, and any regulating structures should be commenced 

before or concurrently with improvement dredging in the lower basin; and (5) the 

Wax Lake Outlet is capable of passing the discharge for which it was designed but 

should eventually be improved to pass a somewhat larger discharge. 
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DIRECTIVE 

The Lower Mississippi River, its tributaries and distributaries, especially 
the Old and Atchafalaya Rivers, have been under study by the Corps of Engineers and 
the Mississippi River Commission for some 100 years, and a tremendous amount of 
data has been collected and is available. All available engineering information on the 
changes in the carrying capacity and alignment of the Atchafalaya and Old Rivers is 
to be thoroughly studied, and the geology of the Atchafalaya Basin, together with its 
probable effect on the river's future regimen, is to be used to complement the engi
neering report for future plannin_g. All _phases of river hydraulics are to be thor
oughly analyzed. Factual data on the rate and extent of progressive changes in bank 
lines and sections of Old River and the Atchafalaya River from its head through Grand 
and Six Mile Lakes to the Gulf of Mexico below Morgan City, Louisiana, together 
with rate and amount of deposition in the lake region of the lower Atchafalaya and 
the leveed portion of the upper Atchafalaya River, are to be analyzed and presented 
in a suitable manner. The effectiveness of the Wax Lake Outlet in discharging ex
cess waters from the lower Atchafalaya Basin is also to be considered in the study. 

In accordance with these directives, the engineering portion of the study has 
been comprehensive, thorough, and complete, and has made full use of all available 
historic and current engineering data, with such additional surveys as were needed 
to establish existing conditions within the basin and the adjacent Mississippi River, 

The geological portion of the study has procured such geological data as were 
obtainable in the time available, but will also utilize such additional time as is def
initely necessary to make it full and complete. Interim results available were fur
nished for incorporation in the engineering study. 

The engineering and the geological portions of the study have provided the 
data to determine whether the Atchafalaya River, if left alone, will capture the Mis
sissippi River. 
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INTRODUCTION 

General 

All available engineering information on the changes in the carrying capac
ity and alignment of the Atchafalaya and Old Rivers has been collected and studied. 
The geology of the Atchafalaya Basin, together with its probable effect on the river's 
futur~ regimen, has been used to complement the engineering report. All phases of 
river hydraulics were thoroughly analyzed. Factual data on the rate and extent of -
progressive changes in bank lines and sections of Old River and the Atchafalaya 
River, from its head through Grand and Six Mile Lakes to the Gulf of Mexico below 
Morgan City, Louisiana, together with rate and amount of deposition in the lake re
gion of the lower Atchafalaya and the leveed portion of the upper Atchafalaya River, 
were analyzed and are presented in this report and its appendices A, B, and C. The 
effectiveness of the Wax Lake Outlet in discharging excess waters from the lower 
Atchafalaya Basin has been considerea and included in the study. 

Problem 

The problem in this study is the distribution of the flow of water (3,000,000 
c.f.s.) at the confluence of the Mississippi, Red, Atchafalaya, and Old Rivers, in which 
the Mississippi and the Red Rivers contribute the discharge from their watersheds; 
the Atchafalaya River acts as a distributary for the Red and the Mississippi Rivers, 
and Old River, the connecting link, permits interchange of water from the above basin 
areas. (See Plate Bl, Appendix B, showing the general area at Old River.) 

The solution of the problem requires the determination from engineering and 
geological studies: (a) whether the Atchafalaya River, if left alone, will capture the 
Mississippi; (b) if so, to determine the length of time this development will take; and 
(c) what control steps should be taken to prevent such an occurrence and also provide 
suitable na!igation between the Mississippi and Red Rivers. 

History 

In a very early period the Red River and the Mississippi River had different 
channels and were not connected as at present in the vicinity of Old River, but some 
four hundred and fifty years ago the Mississippi River meandered westwardly and 
caved into Red River at a point which is now about the west side of Turnbull Island. 
The Mississippi River continued caving westwardly and the Red River flowed into 
the Mississippi River at the upper side of the bend and an outlet (now called the 
Atchafalaya River) remained at the lower side of the bend. The rivers continued to 
flow in this manner until 1831 when Shreve's Cutoff was made (Plate B78, Appendix B) 
across the narrow neck of the peninsula forming the interior of the horseshoe bend, 
and left the mouth of Red River and the head of the Atchafalaya River in an oxbow 
lake with a two-way connection with the Mississippi River. 

Prior to 1846, the Atchafalaya River was blocked with raft material (trees, 
snags, drift, etc.) at its upper end so that comparatively little water passed down its 
channel and the banks below Simmesport, Louisiana, were never overflowed except 
from overbank flow and backwater. This raft was some thirty miles in length, and 
under certain conditions, could be usedas a passageway for walking across the river. 
The State of Louisiana, in 1840, undertook the removal of the raft to make a navi
gable channel and from the time the channel was cleared, the Atchafalaya River has 
been steadily enlarging. 

After the creation of the Mississippi River Commission in 1879, various plans 
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for the rectification of the Atchafalaya River and the mouth of Red River were pro
posed. The plan of the Commission in 1884 provided for a series of brush and stone 
darns in the Atchafalaya River to be built up to just below low water. Two sill darns, 
Nos. 1 and 3, were built in the Atchafalaya River at Simmesport, Louisiana, in 1888 · 
and 1889, respectively. A sill and darn were also built across that portion of the 
Mississippi River abandoned by Shreve's Cutoff from the west shore of Turnbull Is
land westwardly to the mainland and located between the mouth of Red River and the 
head of the Atchafalaya River. This structure was also called Red River Darn and 
was abandoned in 1896. Sill Darn No. 1 was enlarged along the upstream side and the 
Louisiana Railway and Navigation Company bridge was constructed across the river 
at Simmesport, Louisiana, in 1927-28 on this upstream extension of the sHl. 

A number of studies and reports relative to the complete closure of Old 
River, except for a lock for navigation, were made prior to the passage of the Flood 
Control Act of May 15, 1928. In general, these. reports indicated such closure would 
cause a rise in stage of about 4 feet in the Mississippi River below mouth of Old 
River. Since the city of New Orleans and the,levee boards along the river could not 
raise their levees to care for such an increase in flood stages, Old River remained 
open. 

Under the 1928 Flood Control Act and amendments, the Atchafalaya River has 
been improved to carry additional floodwater, and the project, as revised, is based 
upon a discharge of 650,000 cubic feet per second down this river past Simmesport, 
Louisi<:i .. na. 

The water elevations for various flood conditions at the junction of the Atchaf
alaya and Mississippi Rivers are, in general terms, applicable to either stream at. 
this latitude, but the distance from Old River via the Mississippi River to Gulf level 
at Head of Passes is 302 miles, while the distance from Old River via the Atchafa
laya River to Gulf level in Grand Lake (Myette Point) is only 100 miles, This dif
ference in distance to Gulf level with the same head elevations of the water at Old 
River creates a favorable condition to force water to go down the Atchafalaya River 
in increasing quantities. The Atchafalaya River has enlarged so that it is now taking 
its portion of the project flood discharge past Simmesport, Louisiana, at stages less 
than project heights. Under existing conditions, a project flood would cause dis
charge in excess of project requirements to flow past Simmesport, Louisiana. 

Authority for Report 

This report on the Atchafalaya River study is submitted in compliance with 
directives received from the Chief of Engineers, U.S. Army, as follows: 

ENGWD 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 

29 September 1950 

SUBJECT: Atchafalaya River Study 

TO: The President 
Mississippi River Commission 
Corps of Engineers 
Vicksburg, Mississippi 

1. In line with our conversation last week and 1st Ind. to your letter 
of July 31 on the subject of "Employment of Geologists," it is desired that 
you expedite and submit your study of the Atchafalaya River. 



2. The study should include adequate profiles and actual sections 
to indicate with factual data the rate and extent of progressive changes in 
bank lines and sections of Old River and the Atchafalaya River from its head 
in Old River through Grand and Six Mile Lakes to below Morgan City. In 
presenting the changes leading up to existing conditions it is pertinent to 
include information on the rate and amount of deposition in the lake region 
of the lower Atchafalaya River as well as on changes in the leveed portion 
of the uppe~ Atchafalaya River. 

3, A statement as to the effectiveness of the Wax Lake Outlet in 
dischaxging excess- wate?'S-fr-om- the lower- Atchafalaya-Basin-should-be- in~
cluded in your study, 

* * 

ENGMR 

* 

/s/ LEWIS A, PICK 
Major General 
Chief of Engineers 

* * 
SUBJECT: Employment of Geologists 

(Ltr MRC to OGE, 31 July 50) 

1st Ind 

Office of the Chief of Engineers, Washington, D. C., 29 September 1950 

TO: President, Mississippi River Commission, Corps of Engineers, 
Vicksburg, Mississippi 

I. The importance of acquiring all possible information on prob
able changes in the discharge capacity of the Atchafalaya River is recog
nized and since the alluvial geology of the Atchafalaya Basin may have an 
important effect on that river's future regimen, engineering planning for 
the future should take into account all the ascertainable geological facts. 

2. The Corps of Engineers and the Mississippi River Commission 
have been studying the lower Mississippi River, its tributaries and distrib
utaries for about 100 years. They have collected and have available a tre
mendous amount of data. The Department has engineering personnel well 
versed in all phases of river hydraulics, mapping and the design and con
struction of river c_ontrol works as well as equipment available for making 
necessary engineering investigations. 

3, The President, Mississippi River Commission, is authorized to 
employ Dr. H. N. Fisk, under the conditions recommended, to make a re
port on the geology of the Atchafalaya Basin, with particular reference to 
the probable future regimen of the Atchafalaya River, The employment of 
Mr. L. J, Wilbert, Jr., as geological assistant to Dr. Fisk, under the con
ditions recommended, is also approved. 

4, There appears to be no need for employing other outside engineer
ingtalent, since the Department has available all the means necessary to give 
Dr. Fisk whatever additional engineering data and assistance he may need, 

/ s / LEWIS A. PICK 
Major General 
Chief of Engineers 

5 
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October 1950 

MEMORANDUM ON ATCHAFALAYA RIVER STUDY 
(Received from Chief of Engineers, U, S. Army) 

1. Reference is made to (1) conversation of the Chief of Engineers 
and the President of the Mississippi River Commission in Washington 2.3 
September 1950; and (2.) 1st Ind. dated 2.9 September on President, M. R. C. 
letter of 31 July on• 'Employment of Geologists"; and (3) Chief of Engineers• 
letter to President M. R. C. dated 2.9 September on "Atchafalaya River 
~Study." 

2.. The employment of Dr. H. N. Fisk andan assistant geologist has 
been authorized in order that your study may take into account all of the 
ascertainable facts about the geology of this river and its basin. It is im
portant, however, to recognize that this study must include sufficient survey 
records and accurate engineering data to warrant conclusions, As brought 
out in the discussion we do not wish to continue the practice of alternately 
increasing and then decreasing the flows through the Atchafalaya River. We 
should have enough sections and profiles of Old River and the entire length 
of the Atchafalaya River from its head in Old River to below Morgan City, 
La. to indicate the rate and extent of change taking place, 

3. A vast amount of this information has been compiled over a long, 
period of years and if brought to date with current surveys and records it 
will indicate what if any progressive changes have taken or are taking place, 
Moreover it should indicate the relationship between deposition in the lake 
and swamp region of the Atchafalaya River and alleged enlargements in the 
leveed portion of that river. 

4. Known bank lin~s of former years should be superimposed on a 
current plan drawing, Profiles for the entire river should be plotted to the 
same scale with sections at appropriate points presented in such manner 
as to be readily compared with former years, 

S. It would seem pertinent to relate present findings and conclusions 
to the findings and opinions expressed in prior reports such as Humphreys 
and Abbot, Annual Reports of the Mississippi River Commission, the Spill
way Board Report of 192.7, etc, 

6. Finally, it is intended that this study should be thorough in engi
neering and comprehensive in compiling basic data, supplemented with such 
geological information as may be obtained at a limited cost in a reasonable 
length of time. It is not intended that the study should constitute a formal 
report of the type prepared for submission to Congress and publication as 
a government document. 

7. The Chief of Engineers and his office should be kept informed on 
the progress of this investigation and study. 

Procedure 

In order to fulfill the directive of the Chief of Engineers, U. S. Army, t}ie 
President of the Mississippi River Commission called a conference on 20 October 
1950 in which he outlined the procedure and assigned the responsibilities for the 
preparation of the report. The conferees were General Feringa, President, Missis
sippi River Commission; Colonel McCarty, Assistant to the President, Mississippi 
River Commission; Colonel Holle, District Engineer, New Orleans District; R. A. 
Latimer, Chief Engineering Assistant; C. W. Schweizer, E. J. Williams, and A. L. 
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Aldridge, Office of the President, .Mississippi River Commission; G. H. Hudson and 
J, C, Baehr, New Orleans District; W. J. Turnbull, Waterways Experiment Station; 
and Dr. H. N. Fisk, geological consultant. 

As an aid in efficient assignment of duties, the preparation of the report 
was divided into two portions, an engineering study and a geological investigation, 
both of which were utilized in preparing the final report by the Mississippi River 
Commie sion. 

The New Orleans District was assigned the duty of making such additional 
surveys as required and de_veloping_ the_ engineering_fac.tuaLdata.,_p.lateB_, -an.d-compl~ 
lations needed for preparation of the body of the report, such as superimposing 
known bank lines on a suitable map, preparing profiles, making cross-section com
parisons, taking discharge observations, and securing sediment samples. The New 
Orleans District work was completed and furnished the Mississippi River Commis
sion about 1 April 1951, and is entitled "Appendix B." 

Dr. H. N. Fisk, geological consultant, was assigned the responsibility for the 
development of the complete geological study within the Atchafalaya Basin. He fur
nished such geological information, findings or tentative conclusions, drawings and 
illustrations as were available and pertinent to the engineering study. The geological 
study could not be entirely completed by the date set for submission of the engi
neering portion of the report and additional time will be required to make the com
plete geological study of the Atchafalaya Basin. 

Mr. W. J. Turnbull of the Waterways Experiment Station was assigned the 
responsibility for coordinating and supervising the layout of borings, collection of 
soil and geological data needed for the study, and coordinating the work of the Water
ways Experiment Station and the New Orleans District boring parties. The analysis 
of the borings and the preparationof necessary illustrations of borings for inclusion 
in the engineering and geological studies were also assigned to the Waterways Ex
periment Station. This work, together with sue~ geological findings as were obtain
able for use in the engineering study, was completed and furnished the Mississippi 
River Commission about 1 April 1951 and is entitled "Appendix A." 

The "Effect of Engineering Works on the Development of the Atchafalaya 
River" was assigned to Mr. Williams of the Engineering Division, Office of the 
President, Mississippi River Commission. This portion of the study was completed 
about 10 April 1951 and is entitled "Appendix C." 

Personnel of the Mississippi River Commission, in cooperation with Dr. 
Fisk, his assistant, Professor Wilbert, and representatives of the New Orleans 
District and the Waterways Experiment Station collaborated in the collection and 
evaluation of all engineering and geological data used in the preparation of the final 
report, 

, Mr. Latimer, Chief Engineering Assistant, acted as coordinator of the engi
neering study, with Mr. Schweizer as assistant, and had the responsibility for the 
preparation of a draft of the final report for review by the Mississippi River Com
mie sion during its May 19 51 high-water inspection trip. 

A majority of the members of the Mississippi River Commission, accom
panied by Colonel Holle, District Engineer, New Orleans District, Mr. F. B. Slichter, 
Chief of Engineering Division, Office, Chief of Engineers, and Mr. H. V. Darling, 
Chief Engineering Assistant to Colonel Ernest Graves, Resident Member, Mississippi 
River Commission, Office, Chief of Engineers, made a two-day inspection of the 
Atchafalaya River and Basin by boat on 23 and 25 January 1951. An airplane inspec
tion of the basin was also made on 25 January 1951. All available data on the study 
Were shown to all members of the party by Mr. Latimer, who gave a brief outline of 
the proposed study, progress to that date, and tentative conclusions, based on limited 
data, after which suggestions as to adequacy of proposed outline, improvement or 
expansion of the field of investigations were requested. 
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A majority of the members of the Mississippi River Commission have dis
played an active and continuous interest in the study by visiting the Office of the 
President, Mississippi River Commission, where they inspected, reviewed the data 
as accumulated, and offered suggestions for improvement of the study. 

' Suggestions made known by the members of the Mississippi River Com
mission and the representatives of the Chief of Engineers have been considered and 
incorporated in the report. 
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DESCRIPTION OF ATCHAFALAYA RIVER 

Chronological History of Its Formation and Improvements 

The Atchafalaya River is not, strictly speaking, a river, but is a distributary 
for waters from the Red, Ouachita, and Mississippi River Basins, with a restricted 
section near Simmesport, Louisiana, which is now five miles below the head of the 
streaw~ formed by its- junction ·with-Red-and-Old-Rfrers •. 

Alluvial ridges of abandoned Mississippi River meander belts in the vicinity 
of Old River may be traced for miles from their position of divergence from the 
ridge along the present Mississippi River course (Plate Al, Appendix A). 

·A study of these meanders indicates that prior to approximately the tenth 
century, the Mississippi River drainage followed the Walnut Bayou channel, which 
differed from the present drainage channel. At this time, the Mississippi River, 
together with the major discharge of Red River, was flowing eastwardly in the vi
cinity of Simmesport, Louisiana, and entered the present Mississippi channel near 
the mouth of Old River, Also, in this period, Yellow Bayou, Moreau Bayou, and the 
Atchafalaya River (Pelousas Bayou) may have been crevasse channels or small dis
tributaries of the Mississippi River and similar in pattern to the Little Tensas,.Big 
Tensas, and Blind Tensas Bayous now flowing from Upper Grand River into the 
Atchafalaya Basin, 

Shortly after the tenth century, the Mississippi River, while flowing i~ the 
Walnut Bayou course, developed a diversion into the Yazoo River drainage system 
near Vicksburg, Mississippi •. The Mississippi River waters followed the Yazoo 
drainage channel southwardly to near Angola, Louisiana, and in the next century en
larged this course to form the mainchannelof the Mississippi River, gradually aban
doning the older Walnut Bayou course on the west. 

From the eleventh century to the eighteenth century, the Mississippi River in 
the latitude of Old River meandered westwardly across the basin from the bluffs on 
the east to its position just prior to the development of Shreve's Cutoff. Iri enlarging 
a westwardly migrating bend around what is now known as Turnbull Island, it is pos
tulated th~t in the fifteenth century it caved into the old deteriorated channel of the 
Walnut Bayou course, now used by Red River, which had carried flow to the Missis
sippi River through a channel now known as Bayou Lettsworth. The water from the 
Mississippi River, due to this junction, probably reversed the flow in the old Walnut 
Bayou channel (now called Bayou des Glaises) from the Mississippi River to a dis
tributary called Pelousas Bayou at Simmesport, Louisiana. This stretch of river 
above Simmesport, together with the dis tributary below it, is now known as the Atchaf-

·. alaya River, 
The channel conditions of this locality in the fifteenth century, as derived 

from aerial photographs and geological investigations, are also confirmed by a map 
drawn in 1576 in Madrid, Spain, by Monk Ptolemy who, as one of De Soto's expedition, 
was in this locality about 154Z. Conditions as of the seventeenth century are borne 
out by Broutin's map, l 7ZZ, prepared by the French Government in Paris, France. 
Maps made in 1765, 1800, 1830, 1880, and to date verify the channel changes as of 
those periods (Plate B78, Appendix B). Maps indicating the channel changes in the 
Old River area in approximately 100-year intervals from the fifth century to 1950, 
as reconstructed· from aerial photographs and geological investigations, form part 
of this report (Plates 1-16). 

The Mississippi River, after reaching the old Walnut Bend course, continued 
its meandering westwardly, causing the Red River to flow into it at the upper side of 
the Mississippi River bend, and an outlet (now the Atchafalaya River) remained as a 
distributary at the lower side ~f the bend (Plate B78, Appendix B). The Atchafalaya, 
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as it then existed, was a great drift chute for the Red and Mississippi Rivers and was 
choked up by a mass of drift known as a "raft" which rose or fell with the changes 
in water surface elevations. 

The river continued to flow under these conditions until 1831 when Shreve's 
Cutoff was made (Plate B78,:Appendix B), artificially, in the Mississippi River across 
the narrow neck of the peninsula forming the interior of the horseshoe bend. This 
cutoff left the mouth of Red River and the head of the Atchafalaya River in an oxbow 
lake with 'a two-way connection with the Mississippi River. The upper portion of the 
cutoff bend was called Upper Old River, and the lower part Lower Old River. Due 
to Shreve's Cutof(, the Atchafalaya· River raft ceased to grow. 

The first effort toward·removing the great obstruction was made in 1839 by 
citizens who resided on the river. Constant appeals to the state for aid, without suc
cess; induced a few citizens of the Atchafalaya,under the direction of Captain Laird, 
to take the remedy in their own hands, and availing themselves of one of the seasons 
of greatest drought, they set fire to the raft. The water in 1839 was so low that foot 
passengers, by means of a plank 15 feet long, could walk. across the river, The fire 
swept over the raft, some twenty miles in extent, destroying thousands of alligators 
and burning off the immense mass of timber to the water's edge, but it did not remove 
the raft below the water. The State of Louisiana, in 1840, undertook the removal of 
the raft, ·using snagboats, and the raft was cleared to the extent needed for steam
boat travel in April ·184Z .. This cleared channel was not permanent, however, as the 
State Engineer of Louisiana reported in 1847 that the Atchafalaya was filled with raft 
and floating drift from a point two miles above Pigeon Bayou to within seven miles 
of its head. These rafts were broken up from year to year and evidently they were 
all removed before 1855. 

After the creation of the Mississippi River Commission in 1879, various plans 
for rectification of the Atchafalaya, Red, and Mississippi Rivers were proposed. The 
first authentic survey of the Atchafalaya outlet was made by Major C. W. Howell in 
1880-81, and extended from Berwick Bay to the mouth of Red River. Major Amos 
Stickney. reported. the improvement was so intimately connected with the Mississippi 
River that no recommendations could be made until the Mis sis sip pi River Commission 
took action. 

Mississippi River Commission proposed plan 

· ··The plan of the Commi.ssion in 1884 called for a series of brush and stone 
sill dams placed in the Atchafalaya 'River, with the upper .one just below Bayou des 
Glaises and five others downstream at intervals not exceeding one quarter of a mile. These 
dams were to be built up to just below low water and permit the passage down the 
Atchafalaya River of a volume of flow equal to the flood discharge of Red River. 

On August. Zl, 1886, the Mississippi River Commission set up this projeCt 
and work was commenced on Sill No. l, which was 500 feet below the mouth of Bayou 
des 'Glaises. It wa:s at the general location of the· present highway and railroad 
bridge at Simmesport, Louisiana, and was built up to within six feet of the low-water 

· mark, which permitted river navigation (Plates B8Z and BI'6, Appendix B). Sill Dam 
No. 1 was completed December Zl, 1888. 

Sill Dam No. 3 was constructed during the fiscal year 1889 with its upper 
edge 1,750 feet downstream from the lower edge of Sill Dam No. 1. Work was com
menced November 26, 1888, and the structure was completed August Z7; 1889 (Plate 
Bl6, Appendix B). The other four dams planned in this project by the Commission 
were not constructed. 

· · The last maintenance on these two dams, by the United States, was performed 
in 19ZO.· In·l926, the Louisiana Railway and Navigation Company placed additional 
work near Sill Dam. No. 1 in connection with building their bridge across the river in 
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this locality. Maintenance of Sill Darn No. 1 by the Louisiana and Arkansas Railroad 
ceased after 1934. Sill Darn No. 3 gradually deteriorated, due. to caving banks and 
lack of maintenance, and is no longer effective as a sill darn. 

In connection with the over-all project, a sill and darn (Red River Darn) were 
built across the river from the west shore of Turnbull's Island westwardly to the 
mainland, and located between the mouth of Red River and the head of the Atchafalaya 
River. The crest of the darn was to have a suitable elevation above the obstructions 
in Upper Old River, its object being to force the Red River, when below a certain low 
stage-, tcr dis-charge its-flow-through Upper Old- River into-the Mis-sis-sippi- River; This
structure was completed by November 17, 1891, but due to very low river stages it 
Was necessary to remove a part of the darn for navigation purposes. Minor repairs 
Were made to this darn in 1894; It was reported in bad condition in 1895, and appears 
to have been abandoned in 1896 (Plate B78, Appendix B). 

The connecting navigation channel between the Mississippi River and the Red 
and Atchafalaya Rivers was at ti~es in Upper Old River and again in Lower Old 
River.· Finally, Upper Old River silted up and a navigation channel was maintained 
in Lower Old River. 

The Louisiana Railway and Navigation Company used the Lower Old River 
channel for transporting railroad equipment and cargoes from their incline at Naples, 
Louisiana, on the west bank of Red River, to their incline at Angola, Louisiana, on 
the east bank of the Mississippi River~ With the exception of a few years, mainte
nance of this channel required annual dredging in the Mississippi River at the mouth 
of Old River until 1937. Ferry transportation service over this route was discon
tinued after the combination railroad and highway bridge was erected at Simmesport, 
Louisiana, in 1927-28. Railroad traffic was then routed over the bridge; with rail 
connections to an incline on the west bank of the Mississippi River just below the 
mouth of Old River (Plate B79, Appendix B). Prior to the construction of this incline, 
the main channel of the Mississippi River at Red River Landing was on the west.side 
of the river part of the time, and on the east side of the river at other times. This 
condition created a middle sand bar in the Mississippi River. The incline acted in 
the nature of a permeable pile dike and created a stabilizing effect that held the main 
channel of the Mississippi River at all times on the west side of the river, causing 
the east channel to fill up. The east channel is now covered by a high sand bar ex
tending out from the bank to approximately the ;middle of the original main channel, 
The current then attacked the west bank in Old River continually, and, in 1944, Carr 
Point Cutoff was made across a narrow neck of land between the Mississippi River 
and Old River. In 1946, a sand darn was built in the Old River channel abandoned by 
the cutoff, to alleviate the very active bank caving in front of the main west bank levee 
and to prevent the Mississippi River from adopting it as part of the channel. In 1949 
and 1.950, revetment was placed in the Mississippi River above and below the mouth 
of.Old River to prevent further bank erosion at this locality(Plate Bl5,Appendix B). 

The only bridge across Old River, built by the Texas and Pacific Railroad in 
1902, is no longer in use, In the survey of Old River in 1910, it was found that a re
vetment had been placed to protect the bridge piers from erosion. This revetment 
restricted low-water flow and enlargement of .the section at this point, and at the 
Mississippi River Commission's request the obstruction was removed bytherailroad 
company in 1912. The ownership of the bridge was transferred to the Louisiana 
State Highway Commission when the railroad discontinued service on this line ·after 
the 19 27 flood. Some time after the Carr Point Cutoff was made in 1944, the north 
span of the bridge fell into Old River for lack of a supporting foundation. This por
tion of the steel bridge is now in Old River and is a hazard to navigation passing on 
the north side of the stream, The bridge is no longer used for any purpose, and the 
swing span of the bridge is left open on the pivot pier and permits boats to use the 
navigation channel (Plates B85 ?-nd BIS, Appendix B). 
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Under the original 1928 project plan (Plate B77, Appendix B), a flow of 1,500,000 
cubic feet per second was to be diverted through the Atchafalaya Basin to the Gulf of 
Mexico near. Morgan City, Louisiana, 500,000 c.f.s. to pass down the Atchafalaya 
River proper, and the remainder to go down the east and west floodways. This plan 
was later· revised to divert 600,000 c.f.s, through Morganza Floodway, 250,000 c.f.s. 
through the west floodway, and 650,000 c.f.s. doWn the Atchafalaya River proper. 

The Louisiana and Arkansas Railroad bridge at Simmesport, Louisiana, was 
reconstructed under the terms of the present flood control project to provide a suit
able and safe crossing for an ultimate river discharge of 750,000 c.f.s. by adding 
additional spans to tlie west end of the bridge and enlarging the river channel under 
these new spans by dredging. This work removed Sill Dam No. 1 from. Pier No. 2 
westwardly (Plates B80 and B82, Appendix B). The New Orleans, Texas and Mexico 
Railroad bridge (Mo. Pac. RR) at Krotz Springs, Louisiana, has been enlarged, by 
additional spans and dredging on the west bank, to carry additional flow. It is planned 
to raise the entire bridge to provide clearance for highest project stages. The high
way bridge at Krotz Springs, Louisiana, has not been changed. The Texas and Pacific 
Railroad bridge at Melville, Louisiana, is now being enlarged by additional spans on 
the east bank, The Southern Pacific Railroad bridge (ML&T RR) at Atchafalaya, 
Louisiana, fell into the river during the 1927 flood, after which the railroad east of 
the Atchafalaya River was abandoned, The Southern Pacific Railroad bridge (T&NO 
RR) from Morgan City west, across Berwick Bay, has been raised recently to care 
for additional flood heights (Plates B79, B80, and B81, Appendix B). 

In connection with corrective dredging operations and improving the dis
charge capacity of the Atchafalaya River, dredging work under the flood control 
project (Plate B83, Appendix B) was performed during 1932 to 1940 from Barbre 
Landing (0) to Grand Lake (99 miles below the head), The cross section of the 
river at the Louisiana and Arkansas Railway bridge (4.9) was enlarged, the channel 
on the right side of the river from Mile 3,0 to Mile 4,0 just above the railroad bridge 
at Simmesport, Louisiana, was deepened, and the channel at various localities be
tween Simmesport (5) and Melville, Louisiana (30), was dredged to 40 feet below 
mean Gulf level over a 250-foot bottom width, Between Melville, Louisiana, and 
Grand Lake (Myette Point) dredging was performed to develop channel capacity; the 
section at the N,O,T. & M.R.R. (Mo, Pac. RR) bridge at Krotz Springs, Louisiana, 
was enlarged; and an entirely new river channel with a depth of 30 feet over a 250-
foot bottom width was created from Whiskey Bay to Grand Lake via Whiskey Bay 
Pilot Channel (54-64), Blind Tensas (68), Lake Mongoulois (72), Bayou Chene Cut 
(74), Tarleton Bayou (76), Big Bayou Chene (78), Lake Chicot (79), Chicot Pass (85), 
and Myette Point Cut (95), 

The 1880 report of the Mississippi River Commission states that both banks 
of the Atchafalaya River at Simmesport, Louisiana, were caving; that three successive 
levees had been built on both sides of the river, and in some places the fourth levee 
was at the top of the bank and in danger of falling in, 

As of 1881, the levees on the Atchafalaya River extended 13 miles below the 
head of the stream on the east bank and 26 miles bel~w the head on the west bank, 
By 1907 they were built to Mile 43 and Mile 42, east and west bank respectively; in 
1927 their lower ends were at Mile 55 and Mile 43, and at present the continuous 
levee ends at Mile 55 on the. east bank and at Mile 67 (approximately) on the west 
bank (Table 29, Plate B98, Appendix B). 

The building of levees expedited the changes that took place in cross section 
and alignment of the stream. A detailed discussion of the levees, with factual data, 
is presented in the appendices of this report. Discussions on grade and flow lines, 
stage relations, discharge and sediment movement, surveys, and geological inves
tigations are also furnished as data pertinent to the problem under appropriate head
ings in Appendices A, B, and C, 
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All data available in early reports, together with recent surveys, reports, and 
geological publications, were used in the preparation of this report to obtain all pos
sible historical engineering and geological information on the capacity and alignment 
of the Atchafalaya and Old Rivers, together with the probable effect on the future reg
imen of these rivers. Extracts from various reports also form part of this report. 
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thereto, is as follows: 

De- Soto-'s expeditton-, 1542-, written-history-and-maps;
Broutin's map of Old River, by the French Government, l 7ZZ; 
Louisiana State Board of Engineers, early and recent reports and surveys; 
Maps of Lieut. Ross (1765); Capt. Philip Pitman ( 1768); Gen. Victor Callot 

(1796); and Capt. H. Young (18ZO); 
Maps 'of the General Land Office, showing meander lines of streams when 

U. S. was sectionized in Louisiana (1809 to 1845); 
William Darby's geographical description of Louisiana, 1816; 
Report on Shreve's Cutoff, 1831; 
Charles Ellet's report on the Mississippi River, 1850, Congressional Com

mittee Document; 
Humphreys and Abbot, "Report Upon the Physics and Hydraulics of the Mis

sissippi River," 1861 and later editions (with maps); 
Annual reports of the Chief of Engineers, U. S. Army, 1871 to date; 
Board of Engineers report on levees and reclamation of the Alluvial Valley, 

1874-75; 
Early surveys of the Atchafalaya River by Major C. W. Howell, 1874-1881;. 
Annual reports of the Mississippi River Commission, 1879 to date (early MRC 

reports also contained extracts and writing of conditions many years prior 
to creation of the Commission); 

Surveys and reports on Atchafalaya and Old Rivers made by the Commission 
in 1882-83; 1904-05; 1916-17; 19Z7; 193Z; 1937; 1945; and 1950; 

Report on "Separation of Red and Atchafalaya Rivers from the Mississippi 
River," H. D. 841, 63d Cong., 2d Session, 1914(anexhaustivereport show
ing conditions as surveyed in 1911); 

Reports pursuant to Act Jan. 21, 1927, and H. D. No. 308, 69th Congress, 1st 
Session; 

Report on Atchafalaya and related basins, 1919, H. D. 288, 66th Cong., 1st 
Session (showing conditions as surveyed 1916-17); 

Examination and survey provided by Act of March 3, 19 Zl, of Atchafalaya, 
Black, and Red Rivers for protection of these basins from floodwaters of 
the Mississippi River, July 19Z6; 

Spillway Board report of 19Z7, H. D. 95, 70th Cong., 1st Session; 
Flood Control Documents, May 15, 19Z8, Act to date, including the Commis

sion's report on a flood control plan; 
Report on "Control of Floods in the Alluvial Valley of the Lower Mississippi 

River in 1931," H. D. 798, 7lst Cong., 3d Session (in three large volumes·, 
including maps); 

Red River Backwater report; 
Red River Closure report; 
Reports of prominent engineers and officers published in Transactions of 

American Society of Civil Engineers; 
Articles published in Civil Engineering magazines; Louisiana Department 

of Conservation; Geological Society of America; American Association of 
Petroleum Geologists; 
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Congressional records as published; 
Report on "The Improvement of the Lower Mississippi River for Flood Con

trol and Navigation" (an exhaustive report on the Mississippi River in 
three volumes, with maps) published by the Commission, May 1932, to
gether with an additional report on dredging performed under the Flood 
Control Act of 1928; 

Report on "Geological Investigation of the Alluvial Valley of the Lower Mis
sissippi River" prepared by Harold N, Fisk, Prof, of Geology, Louisiana 
State University, December 1944 (an exhaustive study, with maps, conducted 
for and published by the Mississippi River Commission); 

-Repor-t-on "-Geology-of the L0\\1·er Red River" prepared by the Geology Branch 
of the Waterways Experiment Station and published by the Waterways Ex
periment Station, September 19 50; 

Unpublished data contained in letters and memoranda in the files of the Mis
sissippi River Commission and Lower Mississippi Valley Division, (See 
extracts compiled from various reports.) 

Data Pertinent to the Problem 

The most pertinent part of the problem in this. study is WATER. Where it 
comes from and where it goes. Water comes primarily from precipitation and is an 
act. of nature and cannot as yet be controlled by man. Where it goes can be regulated 
by engineering structures designed after a complete study of all conditions pertaining 
to the problem has been made. \ 

An average alluvial stream has a given drainage area that controls the water 
or discharge carried by that river, but the Atchafalaya River is a distributary with a 
variable drainage area which materially influences its normal discharge or carrying 
capacity. ' 

The Red-Ouachita Basin, covering approximately 90,000 square miles, might 
be considered the normal area from which water would enter the Atchafalaya River 
at its head, but the connection between the Atchafalaya River and the Mississippi 
River at Old River, 302 miles above the Passes, permits water from the remainder 
of the Mississippi River Basin of 1,150,000 square miles to enter the Atchafalaya 
River through this connection and surcharge the carrying capacity of this stream 
(Plate Bl, Appendix B). A normal annual precipitation over the entire Mississippi 
drainage basin varies from 20. 7 inches on the Missouri River watershed to 48.8 
inches in the Lower Mississippi River Valley, while rainfall over the Red and Ouachita 
Rivers Basin averages 38.3 inches. The runoff from the rainfall creates the dis
charge of the river, which is measured at selected _stations with reference to a gage 
or some datum plane. 

Discharge quantities 

From records available for Vicksburg, Mississippi, discharge station on the 
Mississippi River, it appears that an average discharge ofl8,776,772,000,000 cu. ft. 
of water, weighing 586,774,125,000 tons, was carried down the river annually over 
the past period of 133 years. This represents an average discharge of 595,000 cu. ft. 
of water at this station for every second of time in the entire 133 years. With a base 
area of one acre (43,560 sq. ft,), this average volume of water per year, if stood on 
end, would extend 431,055,400 ft. or 81,640 miles in height. 

The year 1950 had an unusually large annual discharge of 27,360,439,200,000 
cu. ft, which passed Vicksburg with an average discharge of 867 ,000 cu. ft, for every 
second in time. This discharge was carried to the Gulf of Mexico without- any un
usual incidents, although it was only slightly less than the 19 27 annual flow. 
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From records at Red River Landing, Louisiana (below mouth of Old River), and 
covering the period 191Z to 1950, an average annual discharge of 16,Z8Z,080,000,000 
cu. ft. of water passed this station on its way to the Gulf of Mexico. This repre
sents an average discharge of 515,950 cu. ft. of water for each second during the 
period, 

The storage capacity of the Lower Mississippi River, Cairo, Illinois (966), to 
the Head of Passes (0), using the area between bankfull and low-water stages, has 
been computed as 706,153,9ZZ,OOO cu. ft, In a large flood year (19Z7 confined) over 
one million millions of tons of water flowed down the Lower Mississippi River Basin 
during the 12-month peTiod. Of this total- discharge, the- Upper- Missis-sippi- R-iver
contributed approximately 13 percent; the Missouri, 13 percent; the Ohio (exclusive 
of the Tennessee and Cumberland), ZS percent; the Tennessee and Cumberland, 11 
percent; the White, 8 percent; the Arkansas, 9 percent; the Red, 4 percent; and vari
ous other smaller streams contributed the remaining 17 percent. All of this 19Z7 
flow passed into the Gulf of Mexico, 78 percent going down the Mississippi River 
towards New Orleans, Louisiana, and ZZ percent going down the Atchafalaya River 
toward Morgan City, Louisiana. At the present time, 70 percent of the total flow at 
the latitude of Old River goes down the Mississippi River and 30 percent goes down 
the Atchafalaya River (Table 33, Appendix B, and Plate 17, basic report). 

These enormous flows erode the riverbanks, and for the period 1931 to 1941 
approximately 800,000,000 cu. yd. of bank material caved into the Mississippi River 
between Cairo, Illinois (966), and Old River (301 ), a distance of 665 miles. 

Suspended sediment carried by the Mississippi River was measured at Baton 
Rouge, Louisiana (Plate BlOl, Appendix B), for the period 1 October 1949 to 30 Sep
tember 1950, and for a discharge of Z46,ZZZ,000 day-second-feet, 555,964,000 tons 
of sediment were carried past this station, with an average of 840 parts per million 
by weight. Sediment observations were also taken at Red River Landing in Novem
ber 1950 and January 1951 (Tables 13 and 18, Appendix B). 

At Simmesport, Louisiana (5), on the Atchafalaya River, records covering the 
period 191Zto1950 show that an average annual discharge of 4,696,01 Z,800,000 cu. ft. 
of water passed this station to the Gulf at Morgan City, Louisiana. This represents 
an average discharge of 148,808 cu. ft. of water for each second during the 365 days 
of the year. . 

The Atchafalaya River at Simmesport, Louisiana, derives its discharge from 
a vast watershed, and records for the period 19Z8 to 1949 show that the average 
yearly discharges, in percentage of flow, were from the following areas: Ouachita 
Basin, 11.6 percent; Red River Basin, ZZ.6 percent; Mississippi River Basin through 
Old River, 57 .O percent; and local miscellaneous flow, 8.8 percent. Average yearly 
peak discharges for the same period in percentage of flow were: Ouachita Basin, 
11.8 percent; Red River Basin, Z6. 7 percent; and Mississippi River Basin through 
Old River, 61.5 percent. (Table 3Z and Plate B86, Appendix B.) 

Discharges are plotted to gage heights at the selected gaging station (Plate 
B40, Appendix B), and this method of showing discharges is used to compare cubic 
feet per second of flow without regard to the conditions under which the observations 
were taken. The discharges, in cubic feet per second, are directly comparable by 
gage heights solely when all the conditions of flow are identical, and this rarely 
happens. A great many conditions affect discharge in an alluvial stream that carries 
up to. Z,500,000 c.f.s. and is subjected to man-made structures in addition to those 
imposed by nature. 

A few of the many conditions affecting stream flow are: 
A migrating river flowing in an alluvial basin, with resulting caving banks 

and sand waves; 
Alignment and cross section changing continuously, affecting river stages and 

surface slopes; 
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Dredging to maintain a navigable channel of project depth and width over sand 
bars; 

Crevasses that divert flood flows from the main channel; 
Levee building which restricts over bank flows and increases flood heights for 

a given discharge; 
Bank stabilization by revetments and dikes constructed in various ways and 

from selected materials; 
Flood ways and spiilways built to provide a passageway for floodwaters through 

constricted reaches, or to divert floodwaters away from the main channel 
of the stream; 

Reservoirs designed to regulate flows to reduce flood heights and also gener
ate power or provide irrigation facilities; 

Drainage improvements and flood gates to provide protection of backwater 
basins and drain water off of low areas; and 

Cutoffs which shorten the river,. increase surface slopes and the carrying 
capacity of the stream during the period that the shortening is effective. 

Aside from the natural and man-made conditions under which the water must 
flow, it is estimated that under the project flood 3,000,000 c.f.s. will reach the lati
tude of Old River and must be disposed of without material injury to the adjoining 
territory (Plate B77, Appendix B). 

Surveys, hydrographic 

In order to evaluate the effects of this flow and also determine the distribu
tion of this water down the Mississippi River and theAtchafalayaRiver from earliest 
records to date, an over-all survey was made in 1950 of the Mississippi River ad
jacent to mouth of Old River; all of Old River; Red River from Acme, Louisiana, to 
its mouth; and the Atchafalaya River Basin from the head of the river to the Gulf near 
Morgan City, Louisiana, including Wax Lake Outlet, to ascertain factual data and 
present it in this report. 

The New Orleans District made the necessary surveys, secured hydraulic and 
sediment data, and reported on flood control improvements, all of which are presented 
in a report, with maps and plates, entitled "Appendix B." 

The Waterways Experiment Station made borings and collected the soil and 
geological data, and Dr. H. N. Fisk, Consultant, submitted an interim report on the 
geology of the Atchafalaya Basin, all of which are presented in the Interim Geologic 
Report, including maps and plates, and entitled·" Appendix A." 

The effect of engineering works o:ri the development of the Atchafalaya River 
was prepared by personnel of the Mississippi River Commission, and is entitled 
''Appendix C." 

Analysis of the various surveys indicates that the Mississippi River mileage 
from Cairo, Illinois, to the Head of Passes near the Gulf was 1,068 miles in the year 
1765; 1,110 miles in 1820; 1,060 miles in 1882; 1,070 in 1916; 1,073 in 1929; 1,001 in 
1940; 966 in 1942; and 971 miles in 1950, although the river was shortened 163 miles 
from 1929 to 1950, of which 152 miles of shortening were due to actual cutoffs and 11 
miles due to natl;lral river chutes. 

Below Old River, the Mississippi River mileage has been quite stable, being 
practically 300 miles in length from Old River to the Head of Passes since 1916. 
Also, the distance from the head of the Atchafalaya River to the Gulf of Mexico via 
Grand Lake has remained practically the same since 1916. The 1950 distance on the 
Mississippi River shows 315.3 miles from Old River to the mouth of South Pass and 
332 miles to the mouth of Southwest Pass (Gulf of Mexico), while the distance from 
the mouth of Old River to the Gulf of Mexico via the Atchafalaya River is only 141.5 
miles, of which 6.1 miles is along Old River from the Mississippi River to the head 
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of the Atchafalaya River. The water route to Gulf level is 173.8 miles shorter down 
the Atcbafalaya River via Morgan City, Louisiana, than down the Mississippi River 
via New Orleans; Louisiana, which tends to create steeper slopes and higher veloci
ties through the shorter route. 

Cross-sectional areas measured from the 1950 hydrographic survey on the 
Mississippi River from 16 miles above to 25 miles below the mouth of Old River 
(302 A.H.P.) show an average bankfull area of 212,000 sq. ft. in the Mississippi River 
above Old River and an area of 180,000 sq. ft, below that point. A cross-section 
comparison(Table 41 and Plates B95 and B96, Appendix B) covers the period 1882 to 
date and 5hows- a t-endency-toward-a decreasing cros-s--sectionai-area oeiow Old-River. 

The maximum stage on Red River Landing gage (zero, 3.49 ft. m.s.l,), 57.45 
ft,, occurred on 14-17 May 1927 (Table 6, Appendix B), and the lowest stage, -0.6 
ft., occurred on 14 November 1895. The maximum discharge was computed for the 
1927 confined flood as 1,779,000 c,f,s, for a stage of 61.5 ft. The actual maximum 
measured discharge was 1,516,000 c,f.s, on 16 April 1945 for a stage of 55.7 ft. A 
measurement made on 31March1882 shows a discharge of 1,595,000 c.f.s; at a stage 
of 48,3 ft., but this was affected by a large flow through the Morganza Crevasse which 
was only a few miles below the discharge range. The minimum measured discharge 
at Red River Landing was 75,000 c,f,s, in 1939 (Table 5, Appendix B). 

In Old River, the discharge is influenced by the elevation of the water in the 
Mississippi River at Red River Landing (mouth of Old River) and the elevation of 
water at the junction of the Red, Atchafalaya, and Old Rivers at Barbre Landing, 
Louisiana, 6_,l miles from the Mississippi River. In the early period, the flow was 
to and from the Mississippi River, depending on whether the stage at Barbre Landing 
was higher or lower than Red River Landing stage. In 1892, flow in Old River was 
toward the Mississippi for 208 days of the 365. From 1916 to date, the number of 
days the flow was toward the Mississippi has been gradually decreasing and, during 
the last nine years, the flow, with the exception of nine days, was from the Missis
sippi River to the Atcbafalaya River (see Table 36, Appendix B). 
- The average bankfull area in Old River, referred to 48 ft. m.s.l,, in 1894 was 
28,000 sq. ft., with a width of 793 ft., mean depth of 35.3 ft., arid maximum depth of 
56,0 ft,, and relatively little change occurred in these dimensions prior to 1908. 
After 1908 the areas increased to an average of 36,300 sq. ft. in 1922. By 1937, the 
average area had iii.creased to 50,830 sq. ft., and in 1950, the average area was 
61,040 sq, ft. with a corresponding width of 1,195 ft,, mean depth of 51.0 ft,, and a 
maximum depth of 85. 7 ft. The comparison of average areas through Old River shows 
enlargement at an increasing rate since 1908, with an over-all increase equivalent 
to 118 percent of the area available in 1894 (see Table 44, Appendix B). 

Using'the combined flow of Mississippi River and Old River, the annual per
centage of flow through Old River at Torras, Louisiana, for the period 1928 to date 
varies from 6.9 percent in 1931 to 24.0 percent in 1945. The average annual dis
charge for this 23-year period was 485,500 c.f.s, at Red River Landing, Louisiana, 
on the Mississippi River, and 90,100 c.f.s. at Torras, Louisiana, on Old River. In 
1950, the average annual discharge was 696,000 c.f.s. at Red River Landing, and 
194,700 c.f.s. at Torras, The percentage of flow from the Mississippi River through 
Old River has increased from 17.0 percent in 1946 to 21.9 percent in 1950, This flow 
forms a part of the total flow passing the latitude of Old River, which was 30 percent 
down the Atchafalaya River and 70 percent down the Mississippi River in 1950 (Table 
35, Appendix B). This division of flow is essentially constant through all stages. 

Suspended sediment carried by Old River was measured on 13 November 1950 
and for a discharge of 63,400 c.f.s,, with an average of 477 p.p.m,, 81,700 tons of 
material per day passed this station toward the Atchafalaya River. An observation 
made 20 November 1950, with an average of 915 p.p.m., showed 271,800 tons, and 
discharge of 110,000 c,f,s.; an ,observation made Z January 1951, with an average of 
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560 p.p.m., showed 175,400 tons per day and discharge of 116,000 c,f,s,; and an ob
servation made 29 January 1951, with an average of 1,039 p.p.m., showed 698,500 
tons per day and discharge of 249,000 c,f,s, (Tables 13 and 18, Appendix B). 

The ·maximum stage for the period of record on the Torras, Louisiana, gage 
(zero, 1.11 ft. m,s,1.)was 60,5 ft. on 15 May 1927 (Table 6, Appendix B). The lowest 
stage, 2.2 ft., occurred on 4 November 1939. The maximum discharge of record from 
the Mississippi River toward the Atchafalaya River was 514,000 c,f,s, in 1937, and 
the maximum flow of record toward the Mississippi River was 310,000 c-,f,s, in 1912. 
The minimum discharge is zero when the water at Barbre Landing and Red River 
Landing ar_e _at _the -&ame -ele¥ation -r-egar·dlei!il ·cf river stage. 

Comparison of bank lines 

The over-all surveys made for this study in 1950 were mapped on a 1:20,000 
scale to show changes in bank lines, river mileage, levee locations, comparison of 
cross sections at suitable intervals along the streams, and have profiles showing top 
of bank, crown of levee, approved levee grades, water surface slopes for discharge 
during 1937, 1945, and 1950, approved mean low water 1936, ranges and reaches used 
in cross-section comparisons, dredged locations, thalweg depths, all referred to 
mean sea level for elevations and to North American datum for geodetic positions, 
together with reference to all gages, localities, and improvements. These data are 
pres·ented on Plates B7 to B93, Appendix B. 

Cross sections of the strt:ams from early surveys showed restricted areas 
were located in Old River at the abandoned Texas and Pacific Railroad bridge near 
Torras, Louisiana, and in the Atchafalaya River at Sill Dams Nos, l and 3, built by 
the United States at Simmesport, Louisiana (5), and just below Latenache Bayou (28) 
where a portion of an old raft was not entirely removed (Plates Bl5, Bl6, and B 18, Ap
pendix B). 

Surveys made in 1950 show that the section in Old River at the abandoned 
Texas and Pacific Railroad bridge is enlarging (Plate B85, Appendix B) and has in
creased from 29 ,280 sq. ft, at bankfull stage in _1903 to 67 ,020 sq. ft, in 1951 (Table 
31, Appendix B); that the sill dams in the Atchafalaya River near Simmesport, Loui
siana, have deteriorated and the cross-sectional area has increased at Sill Dam No. 1 
from 44,480 sq. ft. at bankfull stage in 1888 to 87 ,450 sq, ft, in 1950 (Table 30 and 
Plate B82,AppendixB);that the cross-sectional area at Sill Dam No.3 has increased 
from 42,730 sq. ft, at bankfull stage in 1904 to 73,400 sq. ft. in 1949 (Plate Bl6, Ap
pendix B);and the cross-sectional area atMile 28(Range311,Plate Bl8,Appendix B) 
is increasing as the river has apparently eroded through an old log raft as indicated 
in the section developed by the 1950 survey. Comparison of the Atchafalaya River 
cross-sectional areas, ba.nkfull and low water, by reaches from the head to Whiskey 
Bay Pilot Channel (54,3) shows a steady over-all increase in areas from the early 
periods of 1880and 1904to the 1950survey(Table 45and Plates B98 and B99,Appen
dix B). From the head of Whiskey Bay channel to Myette Point in Grand Lake, a new 
main channel has been developed for the Atchafalaya River by dredging where neces
sary. This route provides a more efficient channel for the discharge of floodwater 
through this reach, but the necessary channel erosion to carry the project flood 
safely between the Atchafalaya Basin levees in the lake area has not occurred. If the 
project discharge is to be carried through this reach without increase in project flow 
line, it will probably be necessary to provide additional channel capacity by im
provement dredging. Plate B83, Appendix B, shows the locations in the basin where 
dredging was performed, and a summary for the period 1932 to 1948 shows a total 
of 127 ,050,000 cu. yd. of material moved to date. 

A thalweg profile .(Plate B38, Appendix B) shows depths from 60 ft. to 165 ft. 
below the top of bank in the Atchafalaya River from its head to Whiskey Bay Pilot 
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Channel, but Grand Lake between this deep water and the Gulf shows a thalweg depth 
of only 8 ft, This stretch of shallow depths extends from Mile 90 through Grand and 
Six Mile Lakes and is about 22 miles in length with an average depth of approximately 
12 ft. Sediment carried down the Atchafalaya is also being deposited below the ends 
of the river levees, and for the period 1932 to 1950 a very substantial fill has taken 
place as shown on Plates B55 to B73, Appendix B. The rate of deposits in the basin 
from suspended sediment is shown on Plate BlOO, Appendix B, and ranges from about 
30,000,000 cu. yd. per annum in 1930 to about 80,000,000 cu. yd. per annum in 1950. 
The depth of the fill over portions of the basin below the end of the river_ leYees_ 
ranges from 3 ft. to 20 ft. for the period 1932 to 1950, as shown on Plate B74, Appen
dix B. The accretions in Grand Lake and Six Mile Lake, as determined from surveys 
and aerial photographs, are shown on Plate B75, Appendix B, for the period 1916 to 
date, The accretions advanced from Mile 84 to Mile 90 during the 'period 1916 to 
1930; from Mile 90 to Mile 96 for the period 1930 to 1944; and from Mile 96 to Mile 
100 during 1944 to 1950, As the area below Mile 100 has already been partially 
filled by sediment, the rate of accretion advance per year should be accelerated in 
the remaining 13 miles of the lakes to the head of Stouts Pass. Analysis of the sus
pended material carried in the Atchafalaya River, and of the material taken off the 
bed of the stream, is shown in Tables 15-16 and 20-22, Appendix B. Samples of 
material secured at Wax Lake Outlet were also analyzed and are shown in Table 17, 
Appendix B. 

Analyses of suspended sediment samples from the Mississippi River at Tar
berts and Red River Landing, from Old River at Tarras, Louisiana, and from the 
!led River at Alexandria and Acme, Louisiana, are shown in Tables 10 to 14, Appen
dix B. Borings were also taken to determine the type of material forming the Atchaf
alaya Basin, and the scope of the geological investigation is presented in Part I of 
Appendix A (Interim Geologic Report). Materials composing the bed and banks of the 
Atchafalaya River are grouped into two broad categories: (a) a predominant sandy 
substratum, which the Atchafalaya River has cut into over a large portion of its 
length, and (b) a relatively fine-grained topstratum, both of which are discussed in 
detail in Part IV of Appendix A. Plates accompanying this appendix also show the 
location, classification, and depth of the various materials. 

In connection with the geology and mapping program, aerial photographs have 
been taken over the Atchafalaya River and adjacent areas. The coverage for the 
Period 1930 to 1950, inclusive, is shown on Plate B39, Appendix B. Mosaics of the 
basin were not prepared from these photographs due to the limited time available 
for assembling and submitting the vast amount of data included in this study. Should 
accurate mosaics be required, they- can be prepared from aerial photographs now 
available for assembling to a suitable scale. 
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FACTORS PERTINENT TO THE PROBLEM, INCLUDING THE 
MISSISSIPPI RIVER AND ADJACENT AREAS 

General 

Under the flood control project, levees have been constructed along the Mis
sissippi River, Old River, Red River backwater, and down the Atchafalaya Basin, 
including Wax Lake area, with the view of containing the project flood, East and west 
-guide -levees have been -built in the basin, and project grades established for these 
structures, Flow lines showing the hydraulic characteristics of the 1937, 1945, and 
1950 floods for discharges of 460,000 c.f.s,, 640,000 c.f.s,, and 630,000 c,f,s,, to
gether with status of the leveed heights, respectively, are shown on Plate B37, Appen
dix B, as profiles referred to mean sea level. The distribution of flow of these floods 
below the lower ends of the Atchafalaya River levees is shown with the discharge 
noted at channel sections and also in Z0,000 c,f,s, intervals, all referred to mean sea 
level, and the water surface elevations for these floods are indicated at one-foot in
tervals (Plates B51, B5Z, and B53, Appendix B). 

The building of levees along the Mississippi River and tributaries has con
fined the flow of these streams so that in recent years no major crevasses have oc
cui:red in flood periods. This condition has created more discharge for a given 
period at the latitude of Old River. Special outlet structures have been built or are 
under construction at Morganza, Bonnet Carre, and Wax Lake, Louisiana, to care 
for this additional discharge. Bonnet Carre and Wax Lake structures have operated 
according to the project plans, and the necessity for using the West Atchafalaya 
Floodway has not occurred, 

In order to show the division of flow in the vicinity of Old River, mean annual 
discharges were computed for Red River Landing, Louisiana, representing Missis
sippi River flow, and similar data computed for Simmesport, Louisiana, showing 
Atchafalaya. River flow(Table 33, Appendix B), To present the information in graph
ical form, the discharges of these two stations were added together to secure the total 
flow at the latitude of Old River, and the portion of this total flow passing Simmes
port was determined on a percent basis. Plate 17 shows the rate of increase of flow 
down the_ Atchafalaya River for the period from 1910 to 1950 and the possible in
crease from 1950 to 1960. Percent of increase in five-year periods from 1915 to 
1960 is also shown, From 188Z to 1910, the flow down the Atchafalaya River in
creased to 17 .z percent of the total flow; in 1950 it was 30,0 percent; and in 1960, by 
extrapolation of the curve, it will be about 40.0 percent. 

Old River flow 

Old River is the distributary which controls diversion into the Atchafalaya 
River. In order to obtain an indication of the distributary flow and its effects on the 
controlling section in the main stream channel, graphs were prepared showing com
parison of flow through the chute of Island No,.8, with the area of the main Missis
sippi River channel 10,000 ft, below the head of the chute, A similar graph was pre
pared for comparison of flow through Brandywine Chute with an area of the main 
channel 5,000 ft. below the head of the chute (Plates 18 and 19). Excellent survey 
and discharge data were available for these two locations for about a 10-year period, 
The main channel area at chute of Island No, 8 showed a tendency to deteriorate when 
the distributary flow reached 30 percent of the total flow, and after 40 percent of the 
flow, the main channel.deteriorated rapidly. At Brandywine, the main channel area 
showed deterioration at ZO percent and deteriorated rapidly after 30 percent of the 
total flow passed through the chute, 
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Using the same principle, with the view of ascertaining whether the Mississippi 
River channel below Old River was deteriorating. a fairly straight reach was selected 
in an area or crossing in the river where change in flow conditions would normally 
cause sediment to deposit and create a deterioration in the channel. Cross-section 
areas of the main Mississippi River were plotted at a point about 6 miles below Old 
River at Miles Z96.3 to Z.95.0, Z.96.3 to Z9Z.5, and Z93.8 to Z9Z.5 (A.H.P.) for bankfull 
stage, using 1881 to 1950 survey data. These sections have deteriorated from an 
average area of 184,000 sq. ft, in l 9ZO to 168,000 sq. ft, in 1949, while the flow into 
Old River increased from about 7 percent of the total flow to Z3 percent for the same 
periods. This reduction in cross section occurred notwithstanding this stretch of 
river has been dredged for navigation purposes and there has been no appreciable 
reduction in the discharge for a given gage height and river ;stage condition at Red 
River Landing discharge range (Plate B89, Appendix B). Cross sections at the dis
charge range at Red River Landing from 188Z to 1950 show a deterioration in the 
1950 cross section when compared with previous years (Plate B90, Appendix B). 

The Atchafalaya River is now engaged in pushing an efficient channel to the 
Gulf and the process involves, first, the deposition of a sedimentary floodplain and, 
then, cutting a channel across it. The trend to steeper slopes is reversed as the 
efficiency of the new channel increases, and will eventually result in less slope being 
required, The Mississippi River has attained a flow and slope condition of this 
character for its present discharge and, if the Atchafalaya River becomes the main 
distributary, a water surface slope comparable to the Mississippi River from the 
Gulf to College Point, Louisiana, would be effective for a similar distance from the 
Gulf up the Atchafalaya River, This condition would create a water surface elevation 
at Simmesport, Louisiana, some 30 ft. lower than the present high-water readings at 
this locality, and part of this lowering, under conditions stated, would be transferred 
upstream through Old River into the Mississippi River. 

Tide gage records 

A tide gage was established at Eugene Island in 1939 to ascertain the effect 
of flood flow conditions just beyond the mouth of the Atchafalaya River. Due to the 
natural barrier formed by reefs across the mouth of Atchafalaya Bay, abnormally 
high stages frequently result from the discharge of Atchafalaya River floodwaters, 
Stages in excess of 3.0 ft. m.s.l. have developed from this cause twelve times since 
the gage was established, the highest stage being 4, 7 ft, m.s.l, in April 1945. Stages 
due to storms have been above 3.0 ft, m,s.l. on ten occasions during the same period, 
the highest stage being 4.0 ft. m.s.l. in December 1947. In general, the range be
tween high and low tides is 0.5 foot less during the high-water period than during the 
low-water period, An examination of the charts of the recording gage at Krotz 
Springs, Louisiana, on the Atchafalaya River, discloses that only a trace of tidal 
effect is felt at this latitude during extremely low flows (Table Z3, Appendix B). 

Salinity near Gulf 

A study of salinity records from all stations in the lower Atchafalaya Basin 
and adjacent coastal areas shows that with the exception of Morgan City and Oyster 
Bayou stations the normal salinity, reported in parts per million of chloride radical, 
varies from approximately ZS p.p.m. to 100 p.p.m., with higher values occurring 
during the low-water season. Sharp increases from the normal· occur at Morgan 
City, Wax Lake Outlet, Black Bayou Settlement, Shell Island Pass, and Four League 
Bay stations, where the salinity ranges from normal to a few thousand parts per 
million and thence back to normal again within a few days. The more extreme rises 
occur nearest the Gulf at Eugene·Island and Oyster Bayou, with average high points 
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approximately 12,000 p.p.m. and low points approximating 150 p.p.m. (Plate B76, 
Appendix B). 

Navigation and Dredging 

Atchafalaya River navigation-existing project 

The existing navigation project on the Atchafalaya River is on the lower 
Atchafalaya River between Morgan City, Louisiana, and the Gulf of Mexico. The 
limits of _this_pr_oJect-a!'e-shown -on Plate Bl9, Appendix B, and provide for a navigation 
channel 20 ft. deep and 200 ft. wide, extending from the 20-ft, contour below mean low 
Gulf level in the Atchafalaya to the same contour in the Gulf of Mexico. Between the 
head of this project at Morgan City, Louisiana, and the head of the Atchafalaya River 
at Simmesport, Louisiana, there is no navigation project. However, in response to a 
Congressional Resolution, a review of reports was recently completed by the District 
Engineer, New Orleans, and submitted to the Chief of Engineers. This report was 
favorable to the adoption of a 12-ft. by 125-ft, channel from Morgan City, Louisiana, 
to the Mississippi River via Old River, Louisiana. On Old River, the connecting 
channel from the head of the Atchafalaya River to the Mississippi River, the existing 
project~ adopted by the July 13, 1892 Act, provides for the maintenance of a 9-ft. by 
100-ft. channel and is a section of the project "Red River Below Fulton, Arkansas," 

In the section of the Atchafalaya River from Simmesport, Louisiana, to Morgan 
City, vessel drafts are restricted to the controlling depths in Six Mile and Grand 
Lakes. During the annual low-water cycle on the Mississippi, Red, and Ouachita 
Rivers that normally occurs between July and December, controlling depths in these 
shallow lakes may be as little as 5 ft, During the remaining part of the year when 
the high-water cycle prevails on the Mississippi River, there is a substantial in
crease in the controlling depths through Six Mile and Grand Lakes. These conditions 
permit barging operations between the Mississippi River at Angola, Louisiana, and 
the Intracoastal Canal at Morgan City, Louisiana, via the Atchafalaya River without 
restricting loading depths during the high-water cycle, During the low-water cycle, 
through barging operations are limited to drafts of 5 to 8 ft. 

Commerce 

Sea food, steel products, products of forests, dredge shell, and oil account 
for most of the reported commerce on the Atchafalaya River below Morgan City. 
Supplementing and complementary to these commoditymovements is the large move
ment of men and supply materials by small vessels in the exploration, development, 
and production of offshore oil and gas. 

Between Morgan City and the Mississippi River, commerce on the Atchafa
laya River· is largely crude petroleum and refined petroleum products, oil well equip
ment, steel products, sulphur, salt, and barged logs. Supplementing this reported 
commerce is also a large movement of men and supply materials by small boats for 

·oil and gas exploration, development, and production. In 1949, the barge movement 
of crude oil from the oil fields within the Atchafalaya River Basin via the Atchafa
laya River totaled approximately 181,530 tons, and was about equally divided between 
the route upstream and out to the Mississippi via Old River and the route downstream 
and out via the Intracoastal Canal. In addition, some 112,000 tons of through barge 
commerce, largely petroleum products from southwest Louisiana and southeast 
Texas, and destined to Upper Mississippi and Ohio River Valley points, moved via 
the Atchafalaya River between Morgan City and the Mississippi River at Angola, 
Louisiana. The reported barge commerce for 1949 was approximately 293,400 tons, 
and this commerce is increasing. 



Z3 

This renaissance in Atchafalaya River navigation since 1946 may be attributed 
principally to three factors: ( 1) development of new oil fields in the Atchafalaya 
River Basin; (Z) towing companies desiring to take advantage of a route that is not 
congested and is l 7Z miles shorter than the present route via Harvey Lock, which 
results in time savings of as much as 3 to 4 days on round trips; and (3) new types 
of equipment consisting of very powerful towboats and ship-shaped barges which can 
negotiate the strong currents encountered, without difficulty. 

Bayou Plaquemine provided the early navigable approach channel to the Atchaf
alaya country from the Mississippi_ Ri.Yex-.- The- r-emovaL of- the Atchafa1aya-River 
"raft" in the 1840-1850 decades and the contemporaneous enlargement of the channel 
opened the Mississippi-Atchafalaya River route via Old River. Records list the 
Steamer PANOLA as being the first steamboat to pass out through the Atchafalaya 
River into the Mississippi River on ZO April 184Z. After the closure of Plaquemine 
Bayou by the construction of a levee across its head in 1865, Old River became the 
only navigable approach to the Atchafalaya River country from the Mississippi River. 
Such navigation was restricted to -this single route until the reopening of the Plaque
mine Bayou route by the construction of Plaquemine, Louisiana, lock in 1909. Com
merce to the Atchafalaya River country via Plaquemine Bayou and Old River routes 
included typical packet boat trade, coal and oil for use in manufacturing sugar, and 
the movement of timber products. The Atchafalaya-Red River trade reached its 
peak in about 1887, when there was reported to be approximately 40 million dollars 
worth of commerce on the Atchafalaya and Red Rivers. 

Atchafalaya River dredging 

Dredging work performed in Old River and in the Atchafalaya River prior to 
193Z was for the specific purposes of improving and maintaining suitable channels 
for navigation. The maintenance dredging work was confined principally to work in 
Lower Old River channel and in the Atchafalaya Bay channel at the mouth of Atchaf
alaya River below Morgan City. 

Atchafalaya Bay dredging work at the mouth of the lower Atchafalaya River 
Was initiated in 1870-74 and has been performed intermittently since. 

Old River dredging work was initiated in 1888 for the purpose of maintaining 
a suitable connecting channel for navigation from the Mississippi River to the Atchaf
alaya, Red, Black, and Ouachita Rivers, This dredging was the consequence of 
Shreve's Cutoff in 1831, and is of particular significance in that it has provided for 
the maintenance of the communicating channel between the Atchafalaya and Missis
sippi Rivers. The status of this channel has an important bearing upon the develop
ment of the Atchafalaya River. 

· Atchafalaya Basin improvement dredging work was initiated in l 93Z and im
provement dredging work was started in the leveed section of the Atchafalaya River 
in 1936, This dredging work is of major significance in the improvement of the 
Atchafalaya River in that it has provided: ( 1) drainage within the basin section; (Z) 
an excellent navigation channel above the Six Mile and Grand Lakes: and (3) enlarge
ment of the restricted sections within the leveed channel and, consequently, increase 
in flood-carrying capacity of the Atchafalaya River. This latter work has included 
enlargement of the constricted sections of the Atchafalaya River at Simmesport", 
Louisiana, and at Krotz Springs, Louisiana, the removal of sharp points, and the 
deepening of the channel within the leveed section, In the basin section, the work in
cluded the excavation of cutoffs, the rectification and improvement of channels, pro
viding a central channel from the lower end of the leveed channel to Grand Lake, the 
excavation of Wax Lake Outlet from Grand Lake to the Gulf, and excavation of new 
and improving existing drainage canals, The borrow pits, excavated in constructing 
the east and west protection levees in the Atchafalaya Basin, provide continuous 
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drainage, and the east borrow pit channel serves as a navigation channel suitable 
for inland navigation . 

. The history and chronology of dredging work performed in Atchafalaya Bay 
to improve and maintain the navigation channel to the mouth of the lower Atchafalaya 
River is summarized in the report "Survey of the Atchafalaya River, Morgan City 
to the Gulf of Mexico, Louisiana," dated 30 April 1948. 

The history of the maintenance dredging work performed in Old River is con
tained in the Annual Reports of the Chief of Engineers and is chronologically sum
marized .in the "Extracts" accompanying this report. Plate 20 of this report shows 
the principal locations within the Old River channel wherein dredging work was nor
mally performed during the low-water season. Plate 21 shows the location of Carr 
Point Cutoff as constructed in 1944 and the location of the sand fill that was con
structed across the abandoned arm of Old River in 1946. 

The map history of Shreve's 1831 Cutoff and the adoption of the relic of the 
lower arm of the abandoned bend circumscribing Turnbull 's Island as the communi
cation channel (Old River) between the Mississippi, Atchafalaya, and Red Rivers is 
depicted on Plate B78 of Appendix B. 

The work performed in the Atchafalaya River from Mile 0 to Mile 110 since 
1932, exclusive of the Wax Lake dredging, is shown in plan with dates and yardage 
quantities listed on Plate B83 of Appendix B. The enlargement of the restricted sec
tions at the Simmesport and Krotz Springs bridges is shown on Plate BBO of.Appendix 
B. The enlargement of the cross sections at Simmesport bridge is also shown on 
Plate. B82 of Appendix B. The summary of dredging operations in the Atchafalaya 
River and Basin since 1 July 1932 is shown on Plate B83 of Appendix B. 

The channel work in the interior portion of the basin had the general purpose 
of improving the flow capacity of the mid-section of the basin, in which locality the 
Atchafalaya River was spread into numerous inefficient channels causing a delta 
formation which was favorable to silting. These improvements provided sufficient 
channel dimensions for small craft and barge tows at any season or river stage, 
while sufficient draft is available for larger vessels during periods of high water. 
The channels excavated ranged from 200 to 750 ft. in width, with bottom elevation 
from 3 to 35 ft. below mean Gulf level, 

The dredging work performed within the Atchafalaya River Basin from Ala
bama Bayou, Mile 57.0, to Grand Lake, Mile 100, was designated the Atchafalaya 
River Channel Extension and Enlargement Work and was initiated under the general 
philosophy of the following four concepts: 

(1) Providing a reasonably direct main channel below Alabama Bayou, and 
making a series of cutoffs in the existing channels; 

(2) Improvement·of this channel and its branches or feeders; 
(3) Agitation dredging to deepen and enlarge main channel; 
(4) Development of auxiliary channels to supplement the initial or main 

channel. 
The first channels selected for the initial development were Butte La Rose 

Cutoff, Bayou LaRompe, Lake Chicot, Lake Long-Fausse Point, Big Tensas-Logan 
Chute channel, and Cowpen Bayou-Little Tensas channel. However, as the work pro
gressed, plans and methods were modified. Agitation dredging work was discontinued 
after being found unsuccessful. The originally selected main route was modified to 
provide for an extension of the main Atchafalaya River channel via Whiskey Bay Pilot 
Channel, Whiskey Bay Pilot Channel Extension, Blind Tensas Cut, Lake Mongoulois, 
thence generally by previously selected route to Grand Lake via Myette Point, 

One of the initial concepts envisioned the high ground south of Grand River 
acting as _a barrier to flood flows that extended directly across the middle third of 
the floodway from Butte La Rose, Louisiana, to the crossings of the East Atchafa
laya protection levee. It was noted that in time of high water this barrier tended to 
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force the water to the west side of the floodway and to force the water against the 
west side protection levees. Further in this connection, it is noted that there were 
no large natural channels bifurcating from Grand River in the mid-section of the 
floodway to assist in carrying ·the floodwaters directly southward to Grand Lake. 
Working in these premises, Cowpen Bayou and Little Tensas cuts were first made 
through the high ground'on the south side of Grand River, Later, Big Tensas and 
Logan Chute channels were enlarged as an outlet to Upper Grand River and became 
a part of the Atchafalaya Basin main channel, 

Dredging in the leveed section of the Atchafalaya River, Mile 0, to Alabama 
Bayou, Mile 57, was performed at twenty places and was performed for the specific 
purpose of:- (l) removing- the- maJor- cumltrictions- within- the- existing channel~ (Zr 
deepening the existing channel; and (3) improving flow conditions by removing pro
truding points. The locations, date of performance, and amount of this work are 
shown on Plate BB3, Appendix B. 

The dredging work performed in the leveed section of the Atchafalaya River, 
in the Atchafalaya Basin main channel, and in the Atchafalaya Basin, miscellaneous, 
all since its initiation in 1932, totals approximately 127 ,000,000 cubic yards and is 
summarized in Plate BB3, Appendix B. The excavation of Wax Lake Outlet required 
some 5,3,000,000 cubic yards of additional dredging work. 

Transportation and Utilities 

In addition to effecting the maintenance of channels suitable for present barge 
and deep-draft navigation on the Mississippi River below Old River and for barge 
commerce on the Atchafalaya River, the flow regimen on the Mississippi and Atchaf
alaya Rivers vitally affects the maintenance of surface transportation, including 
transcontinental and local highways and trunk-line railroads; likewise, the main
tenance of gas, petroleum, power and communication utilities lines; fresh water 
supply for cities, towns, and industrial plants; sewage and waste disposal for cities, 
towns, and industrial plants; docking and terminal facilities, etc. 

Mississippi River below Old River, Louisiana 

Below the latitude of Old River, the Lower Mississippi River channel is rela
tively stable under the present flow conditions. Channel requirements for the large 
volume of barge and deep-draft navigation, some 10 million and 25 million tone re
spectively, are now met by the low-water dredging at: (1) 1 to 3 crossings above 
New Orleans; (2) dredging in New Orleans Harbor and the Plaquemine, Industrial, 
and Harvey Lock forebays and tailbays; and (3) high-water dredging at Mississippi 
River passes. . 

Railroad transportation is maintained across the Mississippi River via the 
Baton Rouge and New Orleans bridges. Highway transportation crosses the Missis
sippi River by means of these same two bridges, supplemented by numerous local 
ferries .. Gas, oil, power, and communication lines cross the Mississippi River at 
many locations below Old River. In addition to the concentration of dock and wharfage 
facilities in the ports of Baton Rouge and New Orleans, there are docking facilities 
established at many other locations along the Lower Mississippi River below Baton 
Rouge, Louisiana, to provide barge and deep-draft transportation for nearby indus
trial plants. Mississippi River water has numerous industrial and domestic uses. 
It provides the fresh water supply for the cities of New Orleans and Algiers, Loui
siana, and certain smaller communities located along the river, Its industrial uses 
include sugar and oil refineries and power plants.· It is used agriculturally to irri
gate rice, It is also used for sewage and industrial waste disposal. 

As a fresh water supply for the cities of New Orleans and Algiers, the present 



26 

flow distribution prevents contamination of the fresh water by salt water intrusion 
except in extremely long low-water years when a salt water wedge sometimes extends 
upstream to and above the present water intakes for New Orleans and Algiers, The 
fresh-water flow of the Mississippi River is important to the maintenance of the 
proper fresh water-salinity cycle for oyster beds in the Breton SC)und area. 

Atchafalaya River, head to Morgan City, Louisiana 

The Atchafalaya River channel is unstable from its head to Morgan City 
by virtue of its progressive enlargement in some sections and shoaling trends in 
others. The maintenance of suitable navigation channels through this section of the 
-Atchafalaya -River is -important to navigation interests and to _the local people in the 
Atchafalaya Basin who use the waterway as thefr only means of communication and 
transportation. 

The maintenance of railroads and highway transportation across the Atchaf
alaya River and basin is vital to westbound highway and railroad transportation out 
of New Orleans and Baton Rouge areas, and to the maintenance of local transportation. 
The river is crossed by four trunk-line railroads, three U. S, highways, and two im
portant state highways. The railroads cross the Atchafalaya by bridges located at 
Morgan City, Krotz Springs, Melville, and Simmesport, Highways cross by bridges 
over the Atchafalaya River at Morgan City, Krotz Springs, and Simmesport. Inter
state and state oil pipelines, gas pipelines, telephone and telegraph lines, and power 
crossings exist at some 20 locations on the Atchafalaya River. The location and 
designation of each of these transportation facilities and utility crossings are shown 
on Plate B79 in Appendix B. In addition, there are a number of oil loading terminal 
facilities for barge transportation to and from the many oil and gas fields located 
along the Atchafalaya River, Terminal and wharf facilities for barges and small 
craft are located at Morgan City and Berwick, Louisiana. The Intracoastal Waterway 
crosses the Atchafalaya River and Wax Lake Outlet in the vicinity of Morgan City. 

The maintenance of many of the utility lines and railroad bridges crossing 
the Atchafalaya River has been difficult in the leveed section between Simmesport 
and Alabama Bayou, Louisiana. The maintenance of the bridges and submarine 
crossings has been difficult and expensive in many instances, particularly during 
major Mississippi River floods, The progressive widening of the Atcha!alaya River 
in the upper reaches will require the movement of certain industrial facilities now 
located adjacent to the channel, 

Red River 

Comparison of survey data over a 58-year period of record shows small 
change in channel characteristics of Red River. Generally, the trend has been a de
crease in capacity at bankfull and mean low-water stages due to lesser depth with 
minor increases in width, This period of comparison is antedated by significant 
man-made works in the area under study, such as the removal of Red River raft in 
1828, Shreve's Cutoff in 1831, removal of the Atchafalaya River raft in 1840-55, the 
construction of two sill dams in the Atchafalaya River about 1888-89, and the con
struction of a sill dam in Turnbull Bend in the Mississippi River then serving as an 
outlet of Red River in 1891. Man-made works upstream from the area under study 
and affecting flood flow through the lower reaches of the Red River were the con
struction and strengthening ,of the west bank Mississippi River levees and the closure 
of the Cypress Creek gap, both of which prevented Mississippi River water from en
tering the Boeuf-Tensas Basin which forms a part of the Red River Basin. 



27 

ANALYSIS OF PROBLEM 

Flood Control 

The design project for control of floods in the Lower Mississippi River is 
based on a discharge of 3,000,000 c.f.s. which must be provided for below the lati
tude of the junction of Old, Red, Mississippi, and Atchafalaya Rivers. The authorized 
plan wisely utilizes the maximum capacity of the Mississippi River and provides for 
the discharge of the balance through the Atchafalaya Basin. Experience during prior 
floods-, and engine-ering- data-, ea-tablishes- the- fact- that- the-discllarge-of-the- Mis sis -
sippi River between Morganza, River Mile 275 A.H.P., and Bonnet Carr~, River 
Mile 130 A.H.P., should be limited to 1,500,000 c.f.s., of which 250,000 c.f.s. is dis
charged through the Bonnet Carre Spillway into Lake Pontchartarin and the balance 
of 1,250',000 c.f.s. is carried past New Orleans, Louisiana, at a stage not in excess 
of 20 ft. on the Carrollton gage, and thence out into the Gulf via the various passes. 
This discharge can and has been carried under existing conditions without undue 
difficulty. 

The river between the head of Old River and Morganza under the project plan 
must carry the above-mentioned- 1,500,000 c.f.s. plus 600,000 c.f.s. that is to be dis
charged through the Morganza control war ks (now under construction) into the Atchaf
alaya Basin. Thus, this stretch of river, approximately 25 miles in length, must 
carry under maximum flood conditions a discharge of 2,100,000 c.f.s, Any deteri
oration in this carrying capacity reduces the effectiveness of the Morganza. control 
structure. If deterioration in this reach of the Mississippi River becomes marked 
and results in material reduction of its present capacity, the utilization of the lower 
river, including Bonnet Carr~, in the discharge of floodwaters will be affected ad
versely. Loss in discharge capacity of the Mississippi River.below Old River would 
force additional waters to be discharged either through the Atchafalaya River channel 
or through the West Atchafalaya overbank floodway. 

The most advantageous solution of the Old River and Atchafalaya River prob
lem from a flood control standpoint would be the maintenance of the maximum dis
charge capacity of the Mississippi River and the development of the maximum ca
pacity of the Atchafalaya River itself by action of the natural laws applicable to 
stream flow. Such a solution, however, appears unobtainable, due to the fact that any 
increase in discharge in one outlet must withdraw flow from the other. 

The loss of flow in the Mississippi River below Old River would be accom
panied by a deterioration or reduction of channel cross section in its upper reach 
unless the flood elevations at the latitude of Old River are raised to provide a_ddi
tional slope for the development of velocities that would prevent deposits of suspended 
sediment and bed load. Maintenance of the existing capacity of the Mississippi River 
below "Old River, combined with an increased capacity in the Atchafalaya River, 
would result in lower flood elevations at Old River. Lowered flood elevations at this 
latitude must provide flatter slopes and lesser velocities, unless compensating 
greater depths are obtained in the first 25 miles of the Mississippi River below Old 
River. Flatter slopes and reduced velocities in this reach of the river would result 
in deposit of fill in the channel. These deposits would reduce depth of flow and cause 
a reduction in the present hydraulic efficiency of this reach of the Lower Missis
sippi River, Loss of hydraulic efficiency in the Mississippi River would make it 
necessary for additional flow to pass through the Atchafalaya River, and until its 
maximum efficiency has been developed it would cause an increase in water eleva
tion in the Red River backwater area between Tarberts Landing and Simmesport. 
This increase in stage would be relatively temporary, since steeper slopes through 
the Atchafalaya would develop the hydraulic efficiency of the river and flatten slopes 
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between Simmesport and Morgan City •. These flatter slopes through the Atchafalaya 
Basin would further increase the inflow from the Red River backwater area. 

Since the quantity of water available for supplying the Atchafalaya and Mis
sissippi Rivers is limited, the increase in discharge at Simmesport would expedite 
the deterioration in the Lower Mississippi River between Old River and Morganza, 
Louisiana. The ultimate result of the recurring cycle of fluctuation between deteri
oration and improvement would be the elimination of the Lower Mississippi River 
as an important outlet for floodwaters. If this should occur, it would then be neces
sary to pass the greater portion of the 3,000,000 c.f.s. inflow through the Atchaf
alaya Basin. The Atchafalaya River channel cross-sectional area would then have 
to be much _greater_, .Thi'! _guide leve.e-S 4n.d the protedion works at Morgan City and 
Berwick, Louisiana, would have to be raised to provide flood protection during the 
period of time needed for the full development of a new Mississippi River flood out
let through the Atchafalaya Basin. The existing levees along the Atchafalaya River 
would have to be reconstructed or abandoned; Simmesport, Melville, Krotz Springs, 
Morgan City, and Berwick would, in whole or in part, have to be moved, Lower 
flood elevations in the Mississippi River at Old River caused by maximum develop
ment of the Atchafalaya Basin outlet could introduce steeper upstream slopes in the 
Mississippi and Red Rivers and make the stabilization of these channels more diffi
cult in the reaches below Vicksburg, Mississippi, and Alexandria, Louisiana, 

The construction of controlling levees through the Atchafalaya Basin to the 
presently designed grade and section is extremely difficult. There are many miles 
of these levees that have been added to at least three times, and they are now barely 
up to a grade required to pass a discharge of 1,000,000 c,f.s, through the basin, 
instead of the required 1,500,000 c,f,s. During this natural development period the 
Mississippi River would be deteriorating at a rate which might be greater or less 
than the corresponding improvement through the Atchafalaya Basin. The occurence 
.of a flood approaching the project flood during this transition period could result in 
levee crevasses along the Mississippi River between Old River and Bonnet Carre, 
or overtopping and crevassing of the flood way controlling levees through the Atchaf
alaya Basin, 

The immediate need for adequate control of floods passing through the Atchaf
alaya Basin makes it necessaryto perform dredgingfor the development of a channel 
or channels with cross-sectional areas sufficient to carry the project flood flow 
through the Atchafalaya Basin below the end of the Atchafalaya River levees without 
raising the elevation of the flood flow lines above the confining elevations provided 
by the guide levees. This dredging probably would increase the possibility that the 
Atchafalaya River will become the main outlet of the Mississippi River. If normal 
or natural laws applicable to stream flow are permitted to continue to operate with-. 
out control, there must be a reasonable period of time during which the project 
flood at the latitude of Old River cannot be safely passed to the Gulf without over
flow of protected lands and property and possible loss of life, 

Navigation 

Some of the most important and difficult problems that will result from the 
increasing diversion of Mississippi River flow through the Atchafalaya River will 
arise in connection with maintaining suitable navigation channels. The Mississippi 
River-Atchafalaya River flow regimen directly affects channel conditions on the Mis
sissippi, Atchafalaya, Red, and Ouachita Rivers, and the Intracoastal Canal. 

On the Lower Mississippi River, the present requirements· of barge and deep
draft navigation are met by maintaining a 9-ft. by 300-ft. channel above Baton Rouge, 
Louisiana, and a 35-ft. by 500-ft, channel below Baton Rouge, with a 35-ft. by 1500-ft. 
channel through New Orleans Harbor. Approved projects provide for deepening the 
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barge channel above Baton Rouge, Louisiana, to 12 ft., and the deep-draft channel to 
40 ft. below New Orleans, Louisiana. 

Normal maintenance of these minimum channel dimensions from 50 miles 
above Old River to the Gulf require: (1) occasional low-water dredging of crossings 
at two locations, Miles 354 and 345 A.H.P., respectively; (2) occasional low-water 
dredging of crossing at Hog Point, Mile 296.5 A.H.P.; (3) annual low-water dredging 
of crossing at Red Eye, Mile ZZ3 A.H.P., and occasional low-water dredging of 
crossings at one or two other locations between Baton Rouge and New Orleans, 
Louisiana; and (4) annual high-water dredging at the Mississippi River Passes. 

The vital 12-ft. by 125-ft. Intracoastal Canal channel, New Orleans to Wax 
Lake Crossing,_ is- maintained- by: (-1)-annual dredging-in-the--forcl>ays-of-Intlustrial
Canal and Harvey Canal; (Z) tailbay dredging at these locks as required; and (3) 
dredging in the canal channel at about 5-year intervals. A 9-ft. by 100-ft. channel 
is similarly maintained between Morgan City and Plaquemine, Louisiana. 

No navigation requirements are anticipated for the Red River above the 
mouth of Black River until construction of the Overton Canal project is initiated. 

On the Ouachita-Black River, a 6-1 /Z-ft. depth channel is now maintained to 
Camden, Arkansas. Deepening of this waterway to 9 ft. is authorized. 

The Atchafalaya River above Morgan City, Louisiana, together with Old River, 
has become an important navigation artery. Navigation interests are using the Old
Atchafalaya River route whenever depths through the Grand-Six Mile Lake reach 
permit. Traffic through the Grand-Six Mile Lake reach is limited by a depth as little 
as 5 ft. in low water.' Numerous requests have been made for navigation dredging 
in this reach so that this route can be used at all river stages. A channel through 
the shallow water of Grand-Six Mile Lake has been buoyed to facilitate navigation. 
The use of this buoyed channel by navigation may assist the river in developing a 
single efficient channel through this reach. Any dredging that may be performed for 

. maintenance of this navigation route will also expedite the development of this main 
channel. 

The need for improvement of the Atchafalaya River from Morgan City, Loui
siana, to the Mississippi River via Old River for navigation purposes has already 
resulted in the submission of a report recommending the adoption of a 12-ft. by 
125-ft. channel. There is an existing project to provide for a navigable channel 20 
ft. deep and ZOO ft. wide, to extend from the -ZO-ft. contour, mean low Gulf level, in 
the Atchafalaya Bay to the same contour in the Gulf of Mexico. Old River is also a 
link in authorized or existing navigation projects on the Ouachita and Red Rivers, 
including the Overton Canal to Shreveport, Louisiana. 

Progressive increase in the diversion of Mississippi River flow via the Atchaf
alaya River will, through changes in water surface slopes, shoaling rates, and lower 
high-water planes and current velocities, materially affect navigation conditions in 
the routes discussed above. 

· The gradual deterioration of the Mississippi River channel below Old River 
by increased shoaling would increase present dredging requirements to maintain. 
barge and deep-draft navigation below Old River, arid if permitted to continue would 
ultimately cause Mississippi River commerce en route to and from New Orleans to 
points above Old River to be diverted via Morgan City. 

Ultimate increases in slope and velocities in the Mississippi River channel 
;ibove Old River would set up very unfavorable navigation conditions in that reach of 
river. These unfavorable navigation conditions would work progressively upstream. 

Lowering of the low-wafer plane in the Old River area would change the regi
men of lower Red River and of Black River. 

Raising of the high-water surface elevation in the latitude of Morgan City 
Would. ultimately require the construction of navigation locks for the Intracoastal 
Canal at its confluence with the Atchafalaya River and possibly at the Wax Lake Outlet. 
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Thus, unless the Mississippi River-OldRiver-Atchafalaya River flow regimen 
is controlled sufficiently to prevent the Mississippi River from adopting the shorter 
route via the Atchafalaya River, unfavorable navigation conditions will occur in the 
affected channels, particularly the Lower Mis sis sip pi River downstream from a point 
about 50 miles above Old River, and will require additional maintenance work. 

Present and prospective Atchafalaya River barge commerce makes it neces
sarythat any measures adopted to improve or regulate flood flows in the Atchafalaya 
River give appropriate consideration to the needs of navigation, both local traffic 
originating within the basin itself, and through commerce. 

Land Tr anapnriation -and Utilitie~ 

The enlargement of the Atchafalaya River by nature or by man-made works 
to permit the present combined flow of the Mississippi and Atchafalaya Rivers to 
pass through the Atchafalaya Basin would necessitate the. relocation or major alter
ation of three important highways, three trunk railroad lines, and numerous power 
and pipeline crossings, together with the extension and possible reconstruction of all 
existing bridges crossing the river, Industrial and municipal and Federal improve
ments now located adjacent to the river at Simmesport, Melville, Krotz Springs, 
Berwick and Morgan City, and Calumet and Patterson would have to be relocated to 
provide additional channel widths. The increased flood flow in the lower Atchafalaya 
River caused by the diversion of Mississippi River flow through the basin would also 
submerge the. marsh areas between Houma and New Iberia. 

The reduction in the present low-water flow now passing New Orleans, Loui
siana, would increase the· salinity of the Mississippi River at low stages and could 
ultimately make it necessary to provide a new source of water supply for the city of 
New Orleans. The loss of stream flow in the Mississippi River could and would 
properly require costly treatment of both municipal and industrial sewage now being 
dumped into the river. The river is now used for the release of untreated waste, 
and any material reduction in the .volume of low-water flow could result in very ob
noxious conditions along the river. 
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GEOLOGY AND ANALYSIS OF ENGINEERING DATA 

Early History 

Review of available engineering and geological data establishes the fact that 
the Mississippi River has at one time occupied the relatively high ridge originating 
east of Bunkie, Louisiana, and presently known, in the lower end of the Atchafalaya 
Basin, as the Teche ridge. The river later abandoned this course to the sea by 
adopting a course east of the Marksville Highland, thence to the vicinity of Donald
sonville, Louisiana, thence via the Lafourche ridge to the sea. Still-iater the Mis
sissippi River abandoned the course along the Bayou Lafourche ridge for a more 
favorable course, generally along its present course, until it reached New Orleans, 
Louisiana, where it again debouched into the sea via Bayou la Loutre. Later this 
outlet, between Lake Borgne and Breton Sound, was abandoned for its present out
let through the existing passes. 

The comparatively high lands along the Lafourche and Teche Bayous are the. 
result of natural deposits or natural levees constructed with materials transported 
from the vast drainage areas of the Mississippi River. After the Mississippi River 
had abandoned these old courses, these deposits functioned as confining levees for 
moderate floods, leaving large areas between these ridges exposed onlyto relatively 
minor deposits of fine material. , 

The area now known as the Atchafalaya Basin lies between two of the'se former 
courses of the Mississippi River: the Teche ridge course and the Lafourche Bayou 
course, and is bounded on the upstream side by the existing natural levee of the 
Mississippi River. The area in general is composed of back-swamp andpoint-bar 
deposits underlain by erodible sand with top elevation ranging from about +20 feet 
m.s.I. at the upper end to about -120 feet m.s.l. in the Grand Lake area, except for 
two locations wher.e old meanders of the Mississippi River are filled with channel 
deposits. One of these locations is at Simmesport and the other is presently known 
as Cypress Point, 

After the Mississippi River had abandoned its courses along the Teche and 
Bayou Lafourche ridges, the excess water spilled over these natural ridges into the 
low area now known as the Atchafalaya Basin. This resulted in the development of 
numerous small distributary channels feeding into the lower ground in the basin. 
Earliest engineering reports indicate that these channels had merged by 1774 into 
a more or less general channel, known as the "Chafalia," which extended down as 
far as Bayou Pigeon. The area between the lower end of the "Chafalia" and the 
sea probably consisted of a myriad of lakes with a more or less uniform elevation 
slightly above mean sea level. Grand Lake then extended up as far as Ramah, ap
proximately44 miles below the head of the present Atchafalaya River (Plates A4-A7, 
Appendix A). · 

Unfavorable flow conditions, probably overbank or natural levee crevasses, 
limited discharge from. the Mississippi River to a relatively minor quantity. This 
restricted discharge, though minor, ultimately resulted in an improvement, and ad
ditional water passed into the Atchafalaya swamps. These crevasses or spillways 
through the Mississippi River natural levees were finally collected into one channel 
Which became known as the Atchafalaya River, and which, due to its favorable angle 
of departure from the Mississippi and Red Rivers; collected a vast amount of debris 
that finally extended as a raft from bank to bank for some 30 miles from the river's 
head. This choked condition regulated or controlled the enlargement of the river for 
many years, but the restriction of flow resulted in flooding of improved lands, and 
the need for a navigation route finally became so urgent that the raft was removed 
by the State of Louisiana to the extent that the river became navigable. This removal 
Was completed by 1855. 
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Humphreys and Abbot report that during the flood of 1858 the discharge of 
Red River into the Old River area was just sufficient to maintain the normal discharge 
of Bayou Atchafalaya, which was estimated to be about 120,000 cubic feet per second. 
The discharge of the .Atchafalaya River steadily increased and by 1870 some engi
neers interested in the Lower Mississippi Valley feared that the Atchafalaya River 
might capture the Mississippi River. This fear finallybecame so strong that two sill 
dams were constructed in the river near Simmesport for the control of low-water 
flow into the Atchafalaya so that the Mississippi River itself would have full advan
tage of the maximum available low-water flow. 

-Channel -Er.dargernent 

Atchafalaya River 

Accurate or reliable survey data on enlargement of channel cross sections 
of the Old and Atchafalaya Rivers prior to 1880 are very meagre. One old report 
states that in 1839 the Atchafalaya was so narrow near its head that a person could 
walk acres s it with the aid of a long plank. Survey data indicate that in 1880 the low
water cross-sectional area at Simmesport was 17 ,800 sq. ft. and the bankfull area 
was 49,670 sq. ft., with ·widths of from 660 to 985 ft. and mean depths of 27 to 50 ft. 
for low and bankfull stages, respectively. The 1932 survey shows the cross-sectional 
area to be 26,900 sq.ft.at low water and 69,960 sq. ft. at bankfull,with widths of 910 
and 1,305 ft. at low and bankfull stages, respectively. The 1950 survey shows a low
water cross-sectional area of 33,800 sq. ft, and a bankfull area of 87,980 sq. ft,, with 
widths ofl,160andl,695 ft., and depths of 29.7and54.0 ft. at low and bankfull stages, 
respectively. 

The average cross-sectional areas on the Atchafalaya River for the reach 
between Mile 3 7. 9 and Mile 42. 9 as shown by the 1880 survey were 11, 600 sq. ft. and 
21, 100 sq. ft. for the low-water and bankfull stages, respectively. The average widths 
of this reach in 1880 were 405 and 525 ft. for the low and bankfull stages, respec
tively. The mean depths for these stages were 28.6 and 40.2ft. The 1880 survey did 
not extend further downstream. The 1932 survey for this reach shows the low and 
bankfull cross-sectional areas had increased to 36,800 and 54,500 ft,, respectively. 
The average widths in the reach for these stages in 1932 were 845 and 975 ft., and 
the mean depths were 43.6 and 55.9 ft. for the low and bankfull stages, respectively. 
The 1950 survey shows the average areas of this reach had increased to 53,660 and 
77 ,650 sq. ft. for low and bankfull stages, respectively. This is an increase of 362.6 
percent over the 1880 area in this reach for low water, and 268 percent over the 1880 
bankfull area, 

Results of the latest surveys, in 1950, show that the high-water cros a-sectional 
areas between the head of the Atchafalaya River down to the head of Whiskey Bay 
channel, Mile 57, range from approximately 100,000 sq. ft. at its head to 80,000 sq. ft. 
at Whiskey Bay, It is estimated that 254 million cubic yards of material were re
moved from the leveed channel of the Atchafalaya River between 1932 and 1950. 
Some 22-1 /4. million. cubic yards are attributable to improvement dredging in the 
leveed channel, and the balance of about 232 million cubic yards is attributable to 
scour. The average depths, at low water, of the various reaches throughout the en
tire 57 miles above Whiskey Bay range from 25 to 70 ft,, with the minimum depth 
prevailing in only one reach, approximately Mile 8 to Mile 13. The depths at bank
full stage range from· 52 to 80 ft., the maximum depth being at the head of Whiskey 
Bay. The relatively shallow depth at low water between Mile 8 and Mile 13 reflects 
the effect of channel deposits in an ancient meander course of the Mississippi River. 

Soils boring data develop the fact that the upper Atchafalaya River is under
lain by substratum sands with a top elevation or contour varying from -20 ft. near 
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Simmesport to -100 ft. m.s.l., with the greatest depth being at River Miles 15 and 
20. These deeper substratum sands at River Miles 15 and 20 are due to the ancient 
Mississippi River meander referred to immediately above. The boring data show 
that the thalweg of the river in its upper 30 miles has, in general, cut through the 
more resistant backswamp deposits and clays into the erodible substratum sands. 
This condition should effect a rapid enlargement of the river cross. section in its 
upper reaches. 

Between Miles 30 and 57, the head of Whiskey Bay, the river has practically 
degraded its thalweg channel through the more resistant materials into the erodible 
sands, except in short reaches where the channel is still in backswamE dep_osits. 

Between the head of Whiskey Bay and the head of Lake Chicot, River Mile 57 
to River Mile 80, the improved main channel through Whiskey Bay, upper Grand 
River, Blind Tensas, Lake Mongoulois, Bayou Chene, and into the head of modern 
Lake Chicot is nearing the top of the subterranean erodible sands. 

Between the head of Lake Chicot and Myette Point, the subterranean sands are 
found at about -120 ft. m.s.l., while the improved channel is only -20 to -40 ft. m.s.l. 
The top of the erodible sands through the Grand-Six Mile Lake area is about -120 to 
-130 ft. m.s.l. The average elevation of the bottom of the existing main channel 
through this latter reach is about -12 ft, m.s.l. 

In 1894, the average cross-sectional area of Old River at bankfull elevation 
(48 ft. m.s.l.)was 28,000 sq. ft., with a mean depth of35.3 ft. Little change in cross
sectional area occurred between 1894 and 1908 •. After 1908, the cross-sectional 
area had increased an additional 8,000 sq, ft. by 1922, and in 1950 the average cross
sectional area throughout Old River was about 61,000 sq. ft., with a mean depth of 
51 ft. and a maximum depth of about 86 ft, This is an increase, in area, of l lS per
cent of the average area in 1894. 

Effect of natural and artificial levees on channel enlargement 

Prior to 1874 the development of the main channel of the Atchafalaya River 
was influenced by the building up of its banks by natural deposit of silts which con
fined progressively higher stages of flow within the channel. This growth of banks 
is commonly referred to by geologists as "natural levees" and is so termed in this 
report. Later, the confinement of flow within the channel in the upper reaches of the 
Atchafalaya was further improved by the construction of artificial levees, and avail
able data indicate that the confinement of higher and higher stages of the river by 
both natural and artificial levees was always followed by rapid increase in channel 
cross sections. 

The river is now confined on its left descending bank down to the mouth or 
head of Alabama Bayou, and on the right descending bank down to River Mile 70, by 
artificial levees. The west bank levee between Mile 55 opposite Alabama Bayou, and 
Mile 70, ·is constructed to confine a discharge slightly less than 1,000,000 c.f.s. 
through the. floodway and the river, The leveed channel above Alabama Bayou to 
Simmesport under its present hydraulic efficiency will confine a discharge of between 
700,000 and 750,000 c.f.s. The confinement of this volume of flow should result in 
continued rapid improvement of the cross-sectional area and hydraulic efficiency of 
the upper 70 miles of the river. 

The suspended sediments and bed load carriedbythis discharge are beingde
posited along the banks of the various channels in the reach below the head of Whiskey 
Bay. These natural levees, as shown by survey data, are from 15 ft. in height in the 
upper reaches to a minimum of 5 ft. at the head of Grand Lake, and are now approach
ing, in places, within 8 ft, of the height of the existingartificialfloodway guide levees, 
These deposits are being rapidly broadened, and the general elevation of the overbank 
floodway below the leveed channel is being raised. Computations of the quantity of 
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deposits below the end of the levees showthat approximately l-l/2billion cubic yards 
have been deposited since 1932. 

The increase in capacity for discharge throllgh the upper reaches of the river 
should increase the future rate of growth of these confiningnatural levees, It can be 
expected that as the natural levees become higher, numerous crevasses or spillways 
will develop which will permit silt deposits to pass into the low, swampy overbank 
areas, which should cause a rapid reduction in discharge capacity of these overbank 
areas. Silt deposits pas sing out of the Atchafalaya River through Alabama Bayou, the 
many small distributary channels, and upper Grand River are constructing natural 
barriers across the area over which Morganza Floodway discharge must pass. Silt 
deposits, if permitted to continue to dischar_ge .thr~ugh thes-e <:hannels, will ultimately 
enter the East Atchafalaya Guide Levee borrow pits now forming a link in the Morgan 
City-Plaquemine Waterway. If this occurs, maintenance and navigation dredging of 
this waterway will be increased. The rapid growth of the natural levees and deposit 
in overbank areas during the last 18 years has amounted to a reduction of an aver
age of3.3feet in the cross-sectional depth of the floodway below the end of the river 
levees. An allowance for the effect of foundation compression or consolidation has 
been included in this estimated reduction. 

Available data indicate that the river, in the past, has been developing and 
advancing its channel toward the sea by the natural deposit of river-borne materials 
and then cutting its way through the ridge at an average rate of about l /2 mile per 
year. An increase in the river flow at Simmesport will increase this average rate 
of advancement of the channel. The recurrence of a flood similar to the 1927 flood, 
or a sequence of floods similar to the 1945 and 1950 floods within a 10-year period, 
could cause the natural development of this channel in a much shorter period of time. 

Increase in Discharge Capacity 

Atchafalaya River 

Prior to the removal of the raft in the Atchafalaya River, its discharge was 
approximately 30,000 c.f.s. This capacity would appear to have been insufficient to 
take care of local runoff. After removal of the raft, the discharge of the Atchafalaya 
River increased and, in 1858, the bankfull discharge was about 130,000 c.f.s. By 
1890, the bankfull discharge was 270,000 c.f.s. In 1928, it was 325,000 c.f.s.; in 
1938, 360,000 c,f,s.; in 1945, 425,000 c.f.s.; and in 1950, 460,000 c,f,s, 

The discharge at midbank stage (20 feet on the Simmesport gage) in 1882 was 
approximately 56,000 c.f,s.; in 1938, it was 155,000 c.f,s,; and in 1950, it was 192,000 
c.f,s. This large .increase in discharge shows that the capacity of the Atchafalaya 
River is quite different from the river considered by Humphreys and Abbot on page 
405 of their report where they indicate that the closure of Old River would entail 
disastrous consequences due to the fact that Red River discharge, at its mouth, was 
225,000 c,f,s., and the Atchafalaya could only handle 130,000 c.f.s. They feared that 
the separation of the Red and Mississippi Rivers would result in disastrous overflow 
in the Bayou des Glaises and Atchafalaya Basins due to the inability of the Atchafa
laya River to handle the discharge of the Red River. In other words, the objection to 
the closure of Old River at that time appears to have been based on the thought that 
it was necessary to keep Old River open so that excess floodwaters from the Red 
River ~ould pass down the Mississippi River. This concept of the need for inter
change of flood flow is the direct opposite of the concept on which the over-all flood 
control plan for the Lower Mississippi River is based. 

Consideration of maximum discharges into the Atchafalaya Basin prior to 19 29 
is believed to have little bearing on the solution of the problem being considered in 
this report. Conditions have been materially changed since 19 27 by the construction -
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of more and stronger levees which have prevented crevasses in the Mississippi River 
and the Atchafalaya River levees. Prior to and during the flood of 1927, water from 
crevasses in the Mississippi and Atchafalaya River levees was permitted to flow into 
an unimproved basin extending from the Teche ridge to the Bayou Lafourche ridge, 
and a large amount of storage occurred in this area. This storage, together with a 
.wide overbank width, permitted the water to flow into the sea without creating ex
cessive flood heights through the basin above Morgan City. This vast over bank flood
way area has been restricted since 1932 by the construction of the floodway guide 
levees which have confined the floodway overbank width to approximately 50 percent 
of its original width in the reach below the end of the Atchafalay:a River levees. The 
reduction in over bank flow width, in the vicinity of Grand Lake, is even greater. 

All flow into the basin since 1927 has passed through the Atchafalaya River 
leveed channel. 

Old River 

If the stage of the Mississippi River is high and Red River is low, conditions 
are most favorable for the flow of water from the Mississippi River to the Atchafa
laya. Conversely, a highRed River and a low Mississippi are favorable for flow from 
the Red River toward the Mississippi River. In the year 1892, flow toward the Mis
sissippi River occurred on 208 of the 365 days. This emphasizes the inefficient flow 
conditions in the Atchafalaya Basin at that time. Conditions favorable to flow from 
the Red River to the Mis sis sip pi River have not occurred since 1942, during which 
year this condition existed for only 9 days. This emphasizes the present improved 
discharge capacity of the Atchafalaya River. The Old River channel has a capacity 
of about 400,000 c.f.s. at approximately bankfull stage. The maximum flow from 
the Mississippi River toward theAtchafalaya River was measured in 1937 as 514,000 
c.f.s., which includes over bank flow as well as channel flow. The maximum measured 
flow from theRed River backwater area into the Mississippi River occurred in 1912 
and amounted to 310,000 c.f.s., including overbank flow. This latter discharge was 
largely due to flow through levee crevasses along the Arkansas and Mississippi River 
fronts and through the unleveed gap known as Cypress Creek, which permitted the 
Mississippi River to discharge a portion of its flood flow into the Tensas-Ouachita
Red River Basin. 

Effect of Sediment and Bed Load 

Sediment observations in connection with this study were taken in Old River 
on 13 November 1950 and, for a discharge of 63,400 c.f.s., 81,700 tons per day of 
material passed Tarras toward the Atchafalaya River, with an average of 477 parts 
per million. Another observation made 29 January 1951 showed 698,000 tons of sedi
ment per day for a discharge of 249,000 c.f.s., with an average parts per million of 
1,039. The ·average flow through Old River at Tarras has been 90,100 c.f.s. toward 
the Atchafalaya River for the period 1928-1950. For the period 1940-1950, the aver
age flow toward the Atchafalaya River has been 109,400 c.f.s. 

Sediment measurements taken in connection with this study and reported else
where in this report and its accompanying exhibits indicate that the amount of mate
rial being transported by water in the Atchafalaya-Old River is in no way approach
ing the sediment-carrying capacity of the stream. Measurements of sediment load 
of several streams in the Missouri River·Basin and in the Missouri River itself, at 
its mouth, show a much greater silt burden. 

The angle of diversion from the Mississippi River is in the concave side of a 
bend, The Mississippi River, in this bend, has a depth of about 70 feet below mean 
sea level. Old River, immediately below the point of diversion, has a shallower depth 
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which serves as a sill or weir and tends to prevent the heavier bed load from enter
ing the Old River channel, The lower portion of the flow carrying the bed load should 
pass down the Mississippi rather than into Old River, The diversion into Old River, 
in general, is being supplied from the upper layers of flow which carry only finer 
suspended material, and it would appear that an increase in discharge through Old 
River would result in an increase in the suspended load that is now being transported 
into the lower Atchafalaya Basin below the end of the leveed channel with no great 
increase in bed load. 

Trial or preliminary computation of bed-load material transported in the 
upper Atchafa]aya River, as derived from Einstein's formula, using discharges on 
dates that sediment samples were taken indicates the following results: Adischarge 
of 126,000 c.f,s,, carrying a suspended load of 236,800 tons per day, would produce 
a bed load of 56 tons per day; for a discharge of 141,000 c.f.s., with a suspended 
sediment load of 167,500 tons per day, the bed load would be 310 tons; and for a dis
charge of 333,000 c,£.s., carrying a suspended load of 891,900 tons per day, the bed 
load would be 11,400 tons, These results indicate that the amount of bed load now 
passing into the Atchafalaya River at Simmesport represents a minor part of the 
silt deposits forming in the lower basin. Available data on suspended and bed load 
indicate that little restriction on the enlargement of the leveed channel of the Atchafa
laya River can be expected from filling or choking by excessive deposits. 

Salinity 

The study of salinity records from all stations in the lower Atchafalaya Basin 
and adjacent coastal areas shows that such a small amount of salinity present could 
have no deleteriou~ effect on the development of the Atchafalaya River or the use of 
its waters, 

Tides 

Hurricane storms have, in the past, caused high tidal stages at Morgan City 
approximately equal to those occurring during high-water periods. Tidal action is 
usually credited with the development of the efficient channel through Berwick Bay, 
and an increase in the depth of the Wax Lake Outlet to those prevailing through Ber
wick Bay will probably result in tidal maintenance of another deep channel through 
the Teche ridge at Wax Lake, Tidal action will also operate toward development of 
deep passes in the Atchafalaya Bay, when or if the Atchafalaya River becomes as 
fully developed as the main Mississippi River channel outlet. The Atchafalaya River 
would then begin the extension of its delta into the Gulf, 

Slopes 

In Old River, since 1942, the normal condition has been favorable for a slope 
toward Red River of approximately 1.2 ft, at mean low water, and from 0.5 to 1.0 ft. 
at high overbank stages, 

Available data indicate that the slopes in the Atchafalaya River are becoming 
progressively flatter as the hydraulic efficiency of the leveed channel develops. In 
1929, for a discharge of 350,000 c,f,s. at Simmesport, the water surface was 49 ft. 
m,s .1., and for the same discharge at Atchafalaya, _Louisiana, 54 miles downstream, 
the water surface was 22.5 ft. m,s,1., giving a head differential of 26.5 ft, In 1950, 
the water surface elevation for a similar discharge was 39.5 ft. at Simmesport, and 
at Atchafalaya was 26 ft. m.s.1., giving a head differential of 13.5 ft. These com
parisons indicate a lowering of 9 .5 ft, in water elevation at Simmesport and an in
crease in elevation of 3 ,5 ft. at Atchafalaya, Louisiana, 
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Thus, the hydraulic improvement of the leveed channel betweenl929and 1950 
was so great that the river could discharge the same amount of water in 1950 that it 
did in 1929, wit!i 13 ft, less head. 

The increase in stage at Atchafalaya, Louisiana·, since 1929 is due to two 
causes: ( l) the extension of the West Atchafalaya River levee from Bayou Courtableau, 
approximately River Mile 48, to approximately River Mile 70, being a downstream 
extension of the west river levee of approximately. 18,5 miles; and (2) the deposit of 
silt load in over bank areas, small connecting channels, and confinement of flow within 
channels restricted· by naturai ievee deposits. rn 1~5ff, tlie average slope through the 
upper 54 miles of the river, for a discharge of 350,000 c.f,s., was about 0.25 ft. per 
mile, The extension of the hydraulically efficient channel from Mile 54 to the Gulf of 
Mexico via Morgan City, of the capacity needed to discharge 350,000 c,f,s. with this 
same slope per mile, would require a head differential of only 18, 75 ft. The slope 
available under 1950 conditions is 26 ft., or a head surplus of some 7.25 ft. 

The head differential needed for the development of an efficient channel via 
Wax Lake Outlet to the Gulf, with the same slope conditions as those existing above 
Atchafalaya, Louisiana, gage in 1950, would require a head differential of only 14.75 
ft, There is available a surplus head of approximately 11.25 ft, There is no indica
tion frbm available data and comparison of the hydraulic efficiency of the Mississippi 
River in the New Orleans reach to show that the leveed reach of the Atchafalaya River 
has attained its minimum slope. It can be expected that as the channel through the 
leveed section enlarges, the slope will become flatter, due to lowering of the flow 
lines in the upper reaches and the raising of flow lines below the end of the levees, 
This progressive action will continue until the river has developed an adequate.and 
efficient channel through the lower basin to the head of Wax Lake and Stouts Pass, 

Continued deterioration of channel and overbank flow conditions between 
Whiskey Bay, River Mile 57, and Myette Point, River Mile 96, will cause an addi
tional increase in flood flow elevations, through this reach, and unless corrected by 
nature or by improvement dredging, will result in the overtopping and crevassing of 
the floodway guide levees, An increase in levee grade, to compensate for this in
crease in flood flow elevations, is not practicable, These levees are located in 
swampy area and have been under construction for 18 years, and they are now just 
high enough to confine a discharge of 1,000,000 c.f.s. through that portion of the basin 
lying between the end of the Atchafalaya River levees and the two outlets through the 
Teche ridge, without infringing on the design freeboard. 

Wax Lake Outlet 

The Wax Lake Outlet was constructed for the purpose of providing an addi
tional outlet through the Teche ridge in order that the improved land on the Teche 
ridge east and west of Morgan City, Louisiana, could be protected without raising 
flood stages at Morgan City beyond those contemplated in the 1928 project act. It 
was designed to provide a discharge capacity of 270,000 c.f.s. when a project flood 
diversion of 1,500,000 c,f,s, was passing through the Atchafalaya Floodway, Dis
charge observations of the larger floods occurring since its completion in 1941 in
dicate that the Wax Lake Outlet is discharging the quantity of water it is designed to 

. discharge under the varying flood stages, and it will discharge 270,000 c.f.s. under 
project flood conditions. Inspection of cross sections taken in 1950 indicates there 
may be a slight trend toward enlargement of this outlet, but this is merely an indi
cation of a trend toward improvement and shows there has been no deterioration. 

It is noted that that portion of Six Mile Lake lying between Cypress Island and 
Wax Lake is rapidly filling with silt, This condition is not a favorable entrance con
dition for m~imum discharge through Wax Lake Outlet. Rapid deposit of silt in this 
area during low-water seasons, howev'er, would probably destroyanx:dredged ch.:.nnel 
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that might be provided at this time or in the immediate future, Siltation in this par
ticular reach may be so heavy within the next five years that the deposit will build 
up to low-water elevation, after which a channel leading from the vi~inity of the up
stream end of Cypress Island to Wax Lake can be provided, with some assurance 
that it will not require frequent redredging, 

Berwick Bay 

Data on the discharge capacity of the Berwick Bay Outlet are limited, due to 
the fact that_prior _to _the -pas-sage -of-the 1928Flood Control Act, the Atchafalaya Basin 
was not under the direct supervision of the Mississippi River Commission, The 
earliest discharge measurements by the Mississippi River Commission at Morgan 
City were those taken during the flood of 1927. The maximum observed discharge of 
703,000 c.f.s, occurred in 1927 at a stage of 9.6 feet on the Morgan City gage, The 
maximum stage of _record, 9.7 feet at Morgan City, al~o occurred during the 1927 
flood, Discharge observations made since 1927 indicate that the Berwick Bay Out
let to the Gulf can pass 1,200,000 c.f,s, when project flow line elevations occur in 
that reach, The combined discharge of the two outlets through the Teche ridge ap
pears to be adequate for the pas sage of project flood flow from the Atchafalaya Basin 
to the Gulf without ·exceeding project flood design flow lines in that latitude, 

Effect of Increased Stages Below the Leveed Channel 
on Inflow at Simmesport 

The critical reach with respect to flow line elevation and slope lies between 
the head ofWhiskeyBay and the latitude of Morgan City. As stated hereinabove,flood 
stages on the Atchafalaya, Louisiana, gage have increased 3,5 ft, since 1929. This 
increase in stage produces a backwater effect in the leveed channel of the Atchafalaya 
River. The possibility that further increase in flo_od heights in this reach might pro
duce a stabilized condition in the leveed channel has been investigated, Assuming a 
discharge of 600,000 c.f,s. at Simmesport under both the 1945 and 1950 conditions, 
it was found that the 1950 stages at Atchafalaya,· Louisiana, were about 2 ft, higher 
than in 1945. Again, assuming that the Atchafalaya River and floodway levees were 
able to confine further increases· in stage at the end of the levee, and stages did in
crease an additional 5 ft., the backwater effect at Simmesport would be approximately 
1.0 ft, It would require a 10-ft, increase in stage at the end of the leveed channel to 
produce a backwater effect of about 3,0 ft. at Simmesport. 

It is reasonable to assume that the Atchafalaya River in its leveed reaches 
will continue to improve hydraulically during the time required for nature to deteri
orate conditions at the end of the' levee sufficient to produce eithe1:" a 5- or 10-ft, in
crease in stage, It is of course obvious that an additional increase in flow line ele
vations in the vicinity of Atchafalaya, Louisiana, of considerably less than 5 ft. would 
overtop the Atchafalaya River levees and would undoubtedly result in overtopping the 
existing floodway guide levees when inflow from the latitude of Old River approached 
project flood dimensions, This condition appears to make it necessary to assist the 
Atchafalaya River in the development of an efficient channel through the middle 
reaches of the basin by improvement dredging at an early date. 

Distribution of Flow 

The natural topographic features within the leveed floodway, the prior im
provement dredging, and the recent extension of the westAtchafalaya River levee, all 
tend to direct flood flow toward the east side of the flood way. The improvement dredg
ing and the riverside borrow pits excavated for guide levee construction, presently 
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utilized as navigation channels, provide three main flood flow distribution arteries 
below upper Grand River which partially overcome the tendency toward concentration 
of flow in the east side of the floodway. 

At the head of Bayou Chene Cut, the middle or main channel and its projected 
overbank area in 1950 carried approximately 290,000 c,f.s.,while the east side bor
row pit channel and its overbank areas carried 130,000 c.f.s. and the west side bor
row pit channel, adjacent overbank areas, and improved dredged channel carried 
190 ,000 c .f .s. 

In the latitude of Fisher-'a- ls-land-, the-main-channel-in-195-0-carried-apttroxi
mately 270,000 c.f.s. The east side borrow pit channel and overbank areas carried 
190,000 c .f.s. and the west channel, with the improved dredge cut, carried 150,000 c.f.s. 

In the latitude of Cypress Island, Grand Lake and the Cypress Island Pass 
carried 380,000 c.f.s. in 1950. Bayou Boutte with its adjacent area carried 100,000 
c,f,s., and the east overbank area and the navigation canal along the levee carried 
150,000 c,f,s. 

In the latitude of Morgan City, Wax Lake Outlet carried 145,000 c.f.s. and 
Berwick Bay at Morgan City carried 485,000 c.f.s. in 1950 (Plate B53, Appendix B). 

Plate B53 also shows that· the middle channel flow and the west side channel 
flow are combining into one flowchannel immediately above Myette Point at a rather 
oblique angle, causing considerable cross flow at this point. This cross flow is 
causing the main channel and the lake area to deteriorate in this reach. Enlarge
ment or improvement of entrance conditions should cause the cut to improve so that 
the combined flow from the main and west channels will flow through it and thence 
on through the Cypress Island Pass to Six Mile Lake, 

Missisaippi River 

Cross section 

The reach of the Mississippi River considered to be pertinent to the problem 
in this study extends from the vicinity of BlackHawkLanding above the mouth of Old 
River to below the head of Morganza Floodway, The most critical section of the 
reach pertinent to the study extends from the mouth of Old River to the upper side 
of the entrance to the MorganzaFloodway, and it is expected that in this latter reach 
marked deterioration of cross section will occur, first between River Mile Z9Z.5 
and River Mile 296.3 A.H.P., and next b.etween River Mile 266 and River Mile 274. 

Comparison of crou-sectional areas above Old River shows that between 
1882 and 1922 the tendency was toward an-increase in the low-water cross-sectional 
area. This tendency continued until 1938, at which time the river attained its largest 
over-all cross-sectional area in the reaches above Old River, The 1950 survey in
dicates a tr.end toward a decrease in low-water over-all cross-sectional area since 
1938 for the three reaches above Old River. 

Comparison of cross-sectional areas for bankfull stage indicates the maxi
mum over-all cross-sectional area of the three reaches above Old River occurred 
in 1937, Since 1937, there has been a slight reduction in over-all cross-sectional 
area, but the three reaches have a more uniform area of about ZlZ,000 sq. ft.· This 
cross-sectional area of 212,000 sq. ft, compares favorably with the cross-sectional 
area for bankfull stage in the Missisaippi River above this point. Comparisonof the 
mean low-water depths for the three reaches above Old River indicates there has 
been little appreciable change in over-all mean depth. The greatest over-all bank
full mean depth for the three reaches above Old River occurred in 1935 and 1937, 
with a slight reduction in mean depth shown by the 1950 survey. The minimum mean 
depth at bankfull stage occurred in 1895 with an average depth of 5Z ft, The average 
mean depth as shown by the 1950 survey is about 60 ft. . 
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The comparison of low-water cross-sectional areas for the reaches below 
Olci River indicates the maximum over"'all average cross section occurred in 1882, 
being about 84,000 sq. ft. By 1935, the average over-all low-water cross section 
had decreased to 63,000 sq. ft., and by 1950 it had decreased to 60,000 sq. ft. The 
greatest average low-water mean depth for the reach below Old River occurred in 
1882, with a depth of 39 ft.· The 1935 survey shows the average mean depth at low 
water was 28 ft., and the 1950 survey shows there has been little change in this av
erage mean depth. 

The maximum over-all bankfull cross-sectional areas for the reach below 
-old ~iver, as shown by comparison of survey data, occurred in 1882, with an aver
age area of about 209 ,000 sq. ft. The 1935. survey shows this average area for the 
reach had decreased to about 190,000 sq. ft. The 1950 survey shows the average 
area for the reach to be about 180,000 sq. ft. 

The greatest average mean depth at bankfull stage for the reach below Old 
River occurred in 1882 and was about 61 ·feet. In 1935 and 1937 it had reduced to 
about 52 feet, and at present is about SO feet. 

All data on cross sections in the Mississippi River reach, adjacent to Old 
River, indicate that the Mississippi River is adjusting its channel to conform with 
the increased discharge capacity of the Atchafalaya River. 

In addition to the changes that occur in cross-sectional areas of the river 
over long periods of time, there is also a change in the areas during an individual 
flood. T~ese temporary scour or fill changes in the Mississippi River cross sections 
during a flood are not restricted to the river in the vicinity of the Old River diversion 
but are noted in the observations at all the regular discharge ranges. Changes in 
areas are normally due to sand waves moving down or across the river; caving banks 
in the immediate vicinity; temporary deposits due to alignment changes; obstructions 
in the river bed that create unusual turbulence; and diversions when the discharges 
are of such a character that they create a slackening in the mean velocity of the dis
charge below the point of outflow from the main stream and which, in turn, causes 
sediment to deposit temporarily in the main channel section. 

Discharges 

Flood discharge records on the Mississippi River at Red River Landing prior 
to 1893 were influenced bycrevasses in the levees further downstream. Eliminating 
maximum discharge measurements prior to 1893, it is found that a discharge of 
1,400,000 c.f.s. required a rising stage of 52.4 ft. on the Red River Landing gage in 
1921 and a rising stage of 51.7 ft. in 1950. This same discharge was passed in 1950 
on a falling stage of 53.6 ft. 

A flood discharge of 1,300,000 c.f.s. was passed on a rising stage of 48.8 ft. 
in 1912 and 47.8 ft. in 1950. It was passed on a falling stage of 52,S ft, in 1912 and 
52.4 ft, in 1950, 

A discharge of 1,000,000 c.f.s, was passed in 1892 on a rising stage of 40 ft,, 
and on a rising stage of 39,4 ft, in 1950, In 1893, a discharge of 1,000,000 c.f,s. was 
passed on a falling stage of 43.1 ft,, and the same discharge was passed on a falling 
stage of 45.8 ft, in 1950. A discharge of 1,000,000 c.f.s. occurs at or slightly below 
bankfull stage. 

A discharge of 700,000 c.f.s., well below bankfull stage, was passed in 1882 
on a rising stage of 31.2 ft. and on a rising stage of 31.8 ft. in 1950. The same dis
charge was passed in 1882on a falling stage of 33.3 ft., and in 1950on a falling stage 
of 35.S ft. 

A discharge of 500,000 ·c.f,s, was passed in 1885 on a rising stage of 22 ft., 
and in 1949 on a rising stage of 23.3 ft. In 1882 it required a falling stage of 26.0 ft. 
to pass a discharge of 500,000 c.f.s., and a falling stage of 27.0 in 1950. 
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The above data, together with additional data shown in Appendix C of this 
report, indicate that the discharge capacity of the Mississippi River at Red River 
Landing is now approximately the same as that shown for earlier comparable periods 
of record. 

A slight trend towards deterioration of Mississippi River cross-sectional 
areas in the reach below Old River, due to increased flow from the Mississippi River 
toward the Atchafalaya, shown under "Old River Flow" on page 20, and under "Anal
ysis of Problem, Flood Control," page 27, should have resulted in some loss of dis
charge in this_ !."each for ~ gLven-a-tage_ :Howe-V'ex-,iLahould-b_e_note-A_that,in_t9J8~ _ex .. 
tensive dredging was performed in the Mississippi River near Hog Point and 7 ,210,000 
cubic yards of material were removed to make a more suitable alignment of the 
channel in this reach of river. It is probable that this improvement dredging, to
gether with normal navigation dredging of the Smithland crossing, has provided a 
more efficient hydraulic channel. Continued loss in cross-sectional areas in the 
Mississippi River belowOldRiver,however,must ultimately result in less discharge 
for a given stage and a corresponding increase in discharge through Old River for 
the same stage. 

Reservoirs 

A number of reservoirs have been constructed iri the watershed of the Mis
sissippi and Red Rivers; others are under construction, and a number of additional 
reservoirs are authorized. The completion and operation of all authorized reservoirs 
in these basins should reduce the variation between high- and low-water flow in the 
latitude of Old River. This reduction, however, can only be obtained by increasing 
the duration of peak regulated stages which could be the stage at which the greatest 
enlargement in the Atchafalaya River occurs. It is believed that reservoir regula
tion of flood flow in these watersheds will have a negligible effect on the enlarge
ment of the Old and Atchafalaya Rivers. 

Sill Dams 

The effectiveness of the sill dams placed in the Atchafalaya River is discussed 
in detail in Appendices A, B, and C, accompanying this report. These discussions 
bring out the fact that during the life of Sill Dam No. 1 the cross-sectional area over 
the sill varied about 12,000 sq, ft. at bankfull stage and about 8,000 sq. ft. at low
water stage. This amount of variation indicates that the dam was not completely 
effective in maintaining a stable cross-sectional area at the structure. The Atchafa
laya River cross-sectional areas belowthe dam enlarged during the life of the struc
ture. The enlargement of the channel advanced aownstream as the confining levees 
were progressively extended downstream.· The construction of artificial levees un
doubtedly influenced the river's rate of enlargement, and probably affects any re
stricting effect caused by the dam. 

The discharge capacity of the Atchafalaya River at the time Dams Nos. 1 and 
3 were constructed was less than 250,000 c.f.s. The present bankfull capacity of the 
Atchafalaya River is about 460,000 c.f.s. under 1950 conditions, and computations 
indicate that when project stages occur in the Red River backwater area, a discharge 
between 700,000 and 750,000 c.f.s. can be passed by Simmesport. 

The Spillway Board, appointed by the Chief of Engineers 20 May 1926,in their 
report of 1927, entitled "Spillways on the Lower Mississippi River," H. D. No. 95, 
70th Congress, lat Session, stated that the construction of a gate structure in the 
great depth found in the Atchafalaya River would be a hazardous and extremely costly 
feat. Since 1927, the Atchafalaya River capacity at bankfull stages has increased 
from 320,000 c.f.s. to 460,000 c.f.s. ·The construction of any type of structure in the 
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Atchafalaya River at Simmesport or below will be a difficult and costly engineering 
undertaking and, if advanced very far into the future, can well become impracticable 
to construct. 

All of man's works in the Old andAtchafalayaRiver Basins, commencing with 
the removal of rafts in the Atchafalaya and Red Rivers, except the construction of Sill 
Dams Nos. 1 and ·3 and the underwater protection works at the Torras and Simmes
port bridges, have tended to encourage the enlargement of the Old and Atchafalaya 
Rivers. 

The only works of man in the latitude of Old River that now have a retarding 
_influence -On -the -enlargement-of-the -oid and Atcnafalaya Rivers are the Mississippi 
River bank stabilization. works placed below and above the mouth of Old River in 
1949 and 1950and the navigation and improvement dredgingworkperformed in 1935-
38 on the Mississippi River near Smithland Landing, Louisiana, 

Red River. 

The Atchafalaya River can now carry much more discharge and silt load than 
can be supplied by the Red River and its tributaries, The minor changes noted in 
the Red River reach included in this study are not sufficient to influence the develop
ment of the Atchafalaya River and are considered to be of a negative value in the 
over-all study, 
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CONCLUSIONS 

Engineering and geological factual data presented in and with this report in
dicate that the Atchafalaya River will capture the Mississippi River unless prevented 
by man-made structures. 

The rate at which the Atchafalaya River has advanced its accretions in Grand 
Lake, in the past, and the downstream advancement of the river channel from 1916 
to 1950 indicate that with a continuation of this rate of advancement, an efficient 
single-river channel wilL ha de-V'eloped- b~ 1985- or- 19~.0...- However, continued-im-
provement in the hydraulic efficiency of the leveed channel of the Atchafalaya River 
and its unleveed Old River connection with the Mississippi River will permit addi
tional floodwaters to pass into the unleveed basin, This increase in discharge should 
increase the rate of deposits of sediment which will confine larger flows within the 
channel, Confinement of larger flows within the channel should result in a progres
sive increase in the rate of advancement of the channel toward the sea. Increase in 
the flow now passing through the Atchafalaya Basin may also result in the deep water 
channel at the head of Stouts Pass moving upstream to a junction with a downstream 
advancement of the Atchafalaya River channel. There is some indication of this 
latter movement at the present time, and it is probable that an efficient channel 
through the basin above Morgan City will be developed earlier than the time shown 
by the average rate of advancement during the past, 

The Atchafalaya River discharge for a stage of 40 feetat Simmesport increased 
60,000 c.f.s. between 1892 and 1932. Between 1932 and 1950, for the same stage, the 
discharge capacity increased an additional 130,000 c.f.s,, which is an average annual 
inc;:rease for the last 18 years of about 4.8 times the average rate of increase for the 
preceding 40-year period, If the increase in discharge capacity at Simmesport should 
continue to accelerate in the future at an average rate of 4.8 times the average rate 
of increase shown for period 1932 to 1950, the discharge capacity at Simmesport at 
a stage of40 feet would be 1,064,000 c,f,s, by 1968, Inflow at the latitude of Old River. 
required under existing conditions to develop a 40-foot stage at Simmesport and its 
equivalent stage of 46 feet at Red River Landing is about 1,700,000 c.f.s. When the 
Atchafalaya River is discharging 1,064,000 c.f.s. of this inflow, conditions in the 
Mississippi River below Old River would have deteriorated to such an extent that 
probably not more than 635,000 c.f.s. would then be passing down the main river, If 
this should occur, the usefulness of the Morganza and Bonnet Carre Floodways would 
be lost. Such a rapid reduction in the capacity of the Mississippi River is possible, 
but it is unlikely to occur. 

The past rate of development of the Atchafalaya River channel indicates it 
will have an efficient channel by 1985 or 1990, and the rate of acceleration in in
crease of the river's discharge since 1932 indicates it will exceed 1,000,000 c.f.s. 
at a stage of 40 feet on the Simmesport gage by 1968. It is reasonable to assume 
that the channel will develop at a greater rate than that shown in the past. It is also 
reasonable to assume that the rate of acceleration of increase in discharge during 
the last 18 years will not continue for the next 18 years. It is likely, however, that 
these two conditions will result in the Atchafalaya River becoming the main or master 
stream below Old River somewhere between 1968 and 1985, probably around 1975. 

The date on which the Atchafalaya River will become the master stream 
will, of course, be influenced by the frequency of the occurrence of a series of con
secutive years having above-normal or below-normal rainfall in the drainage areas 
of the Red and Mississippi Rivers. Should we have a series of wet year cycles sim
ilar to those occurring in 191'2-1916, 1927-1932, and 1940-45, the time required for 
the development of the Atchafalaya as the main river would be less than that re
quired if a series of below-normal years .should occur, such as those of 1906-1911, 
19 I 7 -1921, and 193 3 -19 3 6. 
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The time at which the Atchafalaya River would be so enlarged that it would 
be out of control will probably occur when it is discharging approximately 40 per
cent of the total discharge below the latitude of Old River. The rate of enlargement 
should be very rapid after the flow through the Atchafalaya River becomes 50 per
cent of the total flow pas sing the latitude of Old River. These latter two statements 
are based on experience and study of the deterioration of the Mississippi River chan
nels when abandoned by natural and artificial cutoffs, (See Plates 18 and 19 for di
versions of Mississippi River flow through chute of Island 8 and Brandywine Chute, 

_aruLElate-B8.9; -Appendb.:: B.-) · 
Plate 17 of this report indicates that the Atchafalaya River will be dis char g

ing 40 percent of the total flow at the latitude of Old River by 1960. 
The heaviest deposit of silts has occurred between the upper end of Grand 

Lake and the lower end of the river levees. This has caused a marked deterioration 
in the discharge capacity of the floodway, as indicated by an increase in high-water 
elevations throughout the upper unleveed portion of the basin. Silt deposits tend to 
improve the main channel cross sections, but the increase in high-water elevations 
above Grand Lake shows this natural improvement is not sufficient to compensate 
for the deterioration in overbank flow conditions. Improvement dredging performed 
between 1932. and 1942. accomplished the purpose for which it was performed, but 
additional dredging is needed to arrest a trend toward higher flood flow lines in this 
reach •. Improvement dredging is now needed in the Whiskey Bay channel, its ex
tension to upper Grand River, and in the Blind Tensas Bayou channel. Improvement 
of the existing channel through this reach, however, would lower flood elevations be
tween Krotz Springs and Atchafalaya, Louisiana, and cause further enlargement of 
the leveed channel above Whiskey Bay. 

If the Atchafalaya River is to be prevented from enlarging to such an extent 
that it captures the Mississippi River, improvement dredging in the lower basin 
should await, if possible, the commencement of control or regulating works. It is 
necessary, however, that the floodway be made capable of passing a discharge of at 
least 1,000,000 c.f.s, and, as soon as practicable, the 1,500,000 c.f.s. required for 
the project flood, without overtopping the guide levees, which will probably make it 
mandatory that improvement dredging be initiated above Grand Lake within the next 
three years. 

The advance of silt deposits through the lower end of Grand Lake and Six Mile 
Lake will ultimately require improvemenf dredging in this reach, as it is impracti
cable to raise the levees to higher grades. It is probable that dredging through the 
lake areas will be necessary when silt deposits fill Grand Lake and the upper reaches 
of Six Mile Lake to an elevation approximately equal to mean sea level. This con-
dition will probably occur about 1960. '· 

The Wax Lake Outlet is presently capable of discharging 270,000 c.f,s., its 
designed capacity, under project flood conditions. It would be advisable, however, 
to improve or enlarge thi,s outlet to a discharge capacity of between 400,000 and 
500,000 c.f.s., which should provide additional freeboard in the vicinity of Morgan 
City. Its discharge capacity should not be increased to such an extent that it causes 
deterioration in the Berwick Bay Outlet. Further engineering studies to determine 
the amount that can be discharged through Wax Lake without causing a deterioration 
in the Berwick Bay Outlet are necessary. The study should also anticipate a new 
channel from near Cypress Island to the present outlet after Grand Lake has been 
filled with sediment to approximately low-water stage. Additional dredging should 
be performed at the head of the Myette Point Cut to provide better entrance conditions 
through the cut for the discharge flowing through the west part of the floodway. 

Under th~ project, some 600,000 c.f.s. is to pass into the basin through the 
Morganza Floodway. This discharge should be able to pass through the floodway 
area lying between the main channel and the east guide levee. 
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It is probable that it will be necessary to develop a channel from the mouth 
of Bayou Boutte upstream to upper Grand River so that the 600,000 c.f.s. to be dis
charged through the Morganza control structure can be carried through the floodway 
without overtopping the guide levees. The diversion of silt deposits that are now 
passing into the east floodway area between the lower end of the leveed channel and 
the east guide levee should be eliminated by the construction of dams or artificial 
levees immediately after the enlargement of the -Whiskey Bay channel and its ex
tension is completed. 

The increased use of- the Atcha!al~/a- channel- for- navigation purposc-s-will
probably make it necessary, when authorized, to maintain a low-water channel through 
the Six Mile Lake area. The importance of the Atchafalaya River as a navigation 
route makes it necessary that any control or regulation works that may be con
structed do not interfere with the use of the river for navigation purposes. 

The project plan for the passage of 1,500,000 c.f.s. through the Atchafalaya 
Basin agrees closely with the plan proposed by the Spillway Board of 1927. 

The distribution of flow below the latitude of Old River, in accordance with 
the adopted project plan, requires the maintenance of the present discharge capacity 
of the Mississippi River below Old River and the development and maintenance of a 
discharge capacity of 1,500,000 c,f,s. through the Atchafalaya Floodway. To depend 
upon nature to distribute flow in accordance with the project plan is hazardous and 
could ultimately result in the abandonment of the present flood control plan below 
Old River. The assurance of the ability to control the disposal of 3,000,000 c.f.s. of 
water below the latitude of Old River requires the ability to restrict the increase of 
the inflow capacity of the Atchafalaya River in the vicinity of Simmesport, Louisiana, 
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STRUCTURES AND COST 

The directive of the Chief of Engineers does not specify that any data on reg
ulating structures needed. for the control of discharge through theAtchafalayaRiver, 
and their costs, be included in this report. The determination of the type, location, 
and cost of the structure or structures needed for the proper distribution of flood 
flow in the latitude of Old River requires thorough investigation and engineering study. 
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RECOMMENDATIONS 

The Commission finds, on the basis of this detailed report, that the Atchafa
laya River, if left alone, will capture the Mississippi. This view is supported by the 
unanimous findings of outstanding consultants who have been engaged in the study. 
How. soon this will occur is not susceptible of pr-ecise determination. It would be 
unwise to remain unprepared to take prompt and effective steps to prevent such an 
occurrence. It would be equallyunwise to undertake actual construction of preventive 
works without exhaustive study of the means of preventing this diversion, Because 
it will take some years to construct adequate control works and because delay may 
permit the situation to deteriorate so that construction of such works will become 
extremely difficult or impracticable, the Commission recommends: 

( 1) That the collection of hydraulic and hydrological information be continued; 
(2) That detailed design studies, including model experiments if necessary, 

for a suitable structure or structures be initiated; 
(3) That these studies be prosecuted vigorouslywith aviewof beingprepared 

to initiate promptly construction if the situation require it; and 
(4) That detailed plans and cost estimates be prepared as rapidly as possible. 
In arriving at the above findings and recommendations, the members of the 

Commission also considered the report on Geologicallnvestigation of the Atchafalaya 
Basin and the Problem of Mississippi River Diversion prepared for the Commission, 
April 1952, by the Waterways Experiment Station under the general supervision of 
Harold N. Fisk, Ph. D., Consultant. 

I, ROY D, Mc CAR TY, Lt. Colonel, CE, the duly appointed Secre
tary of the Mississippi River Commission, certify that the above findings 
and recommendations were prepared by the Mississippi River Com
mission in executive session and unanimously approved on 23 April 1952 
by all members present, Brigadier General Don G. Shingler and Colonel 
Ernest Graves (retired), being absent through unavoidable circumstances. 

Secretary, Mississippi River 
Commission 
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APPENDIX A 

INTERIM REPORT OF GEOLOGICAL INVESTIGATION 

PART I: INTRODUCTION 

Purpose 

The objectives of the Atchafalaya River study are: (a) to determine whether, 
if left alone, the entire flow of the Mississippi River will be diverted down the now
enlarging Atchafalaya River and, if so, to estimate the approximate date of this di
version; (b) to determine the effects of continued increase in Atchafalaya River flow 
on the Atchafalaya Basin and the Mississippi River below the point of diversion; and 
(c) to recommend steps for the control, or prevention, of diversion of the Missis
sippi into the Atchafalaya River. The purpose of the geological study is to investi
gate all phases of the problem wherein geology may be an important factor. The 
purpose of the present report is to summarize the progress of the geological in
vestigations made to date.* 

Scope of Geological Investigation 

The above objectives involve the following considerations: (a) the sequence 
of events in the evolution of the Atchafalaya Basin and the origin and development of 
the Atchafalaya River; (b) composition of the bed and banks of Atchafalaya and Old 
Rivers and its influence on channel characteristics and development; (c) the influence 
of the growth of the Atchafalaya delta on the rate of diversion; (d) comparison of the 
stages of development of the Atchafalaya River with those known to have accompanied 
major diversions of the Mississippi in the geologically recent past; (e) an evaluation 
of the factors which influence diversions; and (f) correlation of engineering studies 
with geological information. 

Scope of Interim Geological Report 

The time available for preparation of the interim report was not sufficient 
for the complete realization of any of these objectives. Sufficient information has 
been obtained, however, to permit preliminary statements concerning the factors 
listed above. The broader outlines of the development of the Atchafalaya Basin and 
the origin of the Atchafalaya River have been established, and the composition of the 
bed and banks of the leveed sections of the river delineated in some detail. Pre
historic limits of Grand Lake have been traced, and the growth of the Atchafalaya 
delta and its possible effects on diversion outlined. The sequence of events leading 
to former major diversions of the Lower Mississippi River has been established 
firmly enough to permit a comparison with the present condition of the Atchafalaya 
River and prediction of probable future trends. The factors considered most im
portant to river diversion have been listed and partially evaluated. 

Studies Necessary to Complete the Project 

A summary of the s;tudies necessary to realize fully the objectives outlined 
above will clarify the present status of the investigation . 

* Authorization for the project and acknowledgements are contained in the main report, to which this is an appendix, prepared by the Mississippi River ComIT11ission. 
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Numerous local physiographic details in the upper part of the Atchafalaya 
Basin remain to be determined. A comprehensive study should be made 
of the development of the lower end of the Atchafalaya Basin including the 
sequence of alluviation. When this has been established, it should be pos
sible to determine the extent to which this part of the basin has been af
fected by regional subsidence. In addition, a study of the lowlands south 
of the basin should be completed and the reason for localization of the Ber
wick Bay crossing of the natural levees of Bayou Teche investigated. 

A careful evaluation of artificial influences, such as Carr Point Cutoff, dredg
ing of the lower Atchafalaya channel, and Wax Lake Outlet, should be made 
to ascertain their effect on possible diversion of the Mississippi River. 

Investigation of grain size and mineralogical character of Atchafalaya delta 
samples should be carried to completion and correlated with suspended-load 
and bed-load samples from the Atchafalaya, Red, and Mississippi Rivers. 
The purpose of these studies is to show principal sour{;es of sediment, 
changes in source of sediment, and changes in carrying capacity of the 
Atchafalaya River. -

Studies should be made of most major diversions of the Mississippi River and 
the dis tributary channels in both ancient and modern deltas, in order to de
velop criteria for recognition of the factors which affect channel enlarge
ment, channel deterioration, and the mechanics of river diversion. In con
nection with these studies, the character, shape, and thickness of abandoned 
distributaryfillings in the Mississippi River deltaic plain should be estab
lished by borings and physiographic studies. 

The effects of continued increase of Atchafalaya discharge on the Atchafalaya 
Basin and the Mississippi River below the point of diversion should be fur
thur investigated. 

It is estimated that 50 borings will be necessary to complete the project. 

Sources of Information and Study Methods 

Aerial photographs were one of the most important sources of information 
used in developing the geologic history of the Atchafalaya Basin and in delineating its 
physiographic features. Details were verified by borings at critical points. The 
aerial photographs available covered practically all the Atchafalaya Basin and were 
taken during the period 1931-49. It was found that the early aerial photographs, 
though ordinarily of inferior quality, were the most useful. They preserved the rel
ict drainage and old meander scars much better than those taken after the Atchafa
laya guide levees had been constructed and former drainage patterns obscured. Con
sequently, photographs made in 1931 were used wherever possible in tracing the 
physiography of the basin. 

One hundred and twenty-five borings were made specifically for this study, in
cluding 19 undis-turbed sample borings put down in the Atchafalaya delta to ascertain 
the character of materials forming the fill. A large n~mber of logs of borings were 
available from other sources. Many of these were used in the preparation of this re
port; others were received too late to be included. The source, type and approximate 
number of borings available, other than the 125 project borings, are listed below. 

Class A Borings (deep and carefully logged) 
New Orleans District and Waterways Experiment Station • 350 
Louisiana State Highway Department. • • • • • • . • • 150 
Railroad and pipeline companies, water wells, etc. • • • • • • • 50 

550 



Class B Borings (shallow and/or poorly logged) 
New Orleans District •.•••.••••••••• 
Seismic shot points (made for geophysical 

exploration) . ................... . 

1000 

zooo 
3000 

A3 

Early Government land plats (1808-31) of portions of the Atchafalaya Basin 
proved most helpful in the study. U.S. Coast and Geodetic Survey charts were avail
able, showing soundings in Atchafalaya Bay as early as 1858. Hydrographic surveys 
of the Atchafalaya River, made by the Mississippi River Commission in 1881, 1904, 
and 1916, and later hydrographic and bank-line surveys- made- by- the-New- Gr-le-a-ns
District, were examined, Soils maps of St. Martin and Iberia Parishes prepared by 
the U. S. Bureau of Soils were available. Quadrangles, scale 1:62,500, cover most 
of the Atchafalaya Basin and were used wherever possible as base maps. Rapid 
shifting of the Atchafalaya River bank line in some areas and the phenomenal growth 
of the Atchafalaya delta have made many of these quadrangles obsolete. The latest 
bank-line surveys of the Atchafalaya River and of the Grand Lake area, made in 1950 
by the New Orleans District, have been added to the base maps. 

All available published information concerning the Atchafalaya Basin and un
published reports in the files of the Mississippi River Commission were examined 
for data relating to geologic aspects of the problem, A brief digest of the published 
literature is contain'ed in the following part. 
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PART II: SURVEY OF PUBLISHED LITERATURE 

The Atchafalaya River has been discussed in several geologic reports and 
has been the subject of a considerable number of engineering investigations. An ex
haustive review of this rather extensive literature would not contribute materially 
to the purposes of this study .. However, some consideration of the more pertinent 
contributions.is necessaryiri order to place the present studyin proper perspective, 

The mouth of the Red River and the head of the Atchafalaya River were dis
covered by De Soto in 1542. According to Elliott,4* a map dated 1578 drawn by Monk 
Ptolemy, who accompanied the expedition, is said to show conclusively that the 
Atchafalaya then, as now, served as an outlet for the Mississippi River. It is thus 
reasonably certain that the problem of eventual capture of the Mississippi by the 
Atchafalaya is one of long standing, having originated at least 400 years ago. Fur-

-thermore, -no -aubat-antial -changes appea-r -to -hav-e -o-c-c·arred in the upper portion of 
the Atchafalaya channel between 1542 and 1831. 

The idea that the Red River once entered the Gulf of Mexico directly, without 
first joining the Mississippi, seems to have gained considerable popularity in the 
early part of the 19th century. The exact course which the Red River was supposed 
to have followed was usually not stated. Ellicott3 seems to have been the first to 
suggest that the Atchafalaya may have been a former channel of the Red River. About 
the same time the view seems to have been held that the Mississippi formerly fol
lowed the channel of the Atchafalaya to the Gulf. This view was opposed by Schultz 19 
who pointed out that the Atchafalaya channel was much too small ever to have carried 
the entire flow of the Mississippi. Fairly detailed reviews of these early specula
tions may be found in Bulletins 10 and 18 of the Louisiana Geological Survey,5,6 

·The stability of the lower Red and upper Atchafalaya courses during the period 
1542 to 1831 is confirmed in a book published in 1816 by William Darby, 1 in which 
it is stated that early in the 19th century the Atchafalaya River debouched from the 
Mississippi about three miles below the mouth of the Red River, Darby, who seems 
to have been an acute and accurate observer, had much to say about the Atchafalaya, 
including the almost clairvoyant statement that some day the Government of the 
United States would be impressed with the importance of the Atchafalaya headwaters. 
In fact, he may justly be considered the founder of alluvial geology, for many of his 
conclusions are drawn from the same lines of evidence as those used in this study, 
size of channel as compared with the present volume of flow, color of soils, etc. He 
describes in some detail the raft of logs which choked the upper reaches of the 
Atchafalaya and states that at the time of publication of the book the raft had been 
in existence for only about 38 years, If so, then prior to 1778 the river must have 
been free from this obstruction. He believed that the Atchafalaya was at some re
mote period the continuation of the Red River, a view to which he seems to have 
been inclined partly because of the occurrence of red soils in the Atchafalaya Basin. 
This view has. been held by others both before and after Darby, but is probably er
roneous. Segments of former Red River courses do occur at various points in the 
Atchafalaya Basin, but are not at present occupied by the Atchafalaya River. 

The year 1831 marked the completion of Shreve's Cutoff across the neck of 
Turnbull Bend. The changes brought about by this cutoff are discussed by Elliott 
and reported in detail in the report of the Chief of Engineers for 1880, The effects 
of this cutoff are discussed elsewhere in this report; therefore, it is mentioned here 
only to point out that by interposing the hydraulically comparatively inefficient chan
nel of Old River between the Mississippi River and the head of the Atchafalaya, 

* Superior numbers refer to sources listed in the selected bibliography at the end of this appendix, 
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Shreve's Cutoff must have altered considerably the regimen of the Atchafalaya, 
The first mention in an official document of the possibility of eventual capture 

of the Mississippi River by the Atchafalaya, or some other outlet bayou, occurs in a 
report by Charles Ellet, dated 1852.2 However, his treatment of the question indi
cates that it was even then one of long standing and of great interest to the inhabit
ants of the Lower Mississippi Valley. Ellet did not share the apprehensions of those 
who believed that the Atchafalaya would eventually become the main channel of the 
Mississippi. On the contrary, he believed that the Atchafalaya channel was deterio
rating, as may well have been true at that time, and doubted that it could be made to 
carry an increased portion of Mississippi River floodwaters without a great amount 
of dredging. At that time, the extreme high-water discharge of the Atchafalaya ap
pears to have been only about 13 percent of that of the Mississippi. From a geolog
ical point of view, Ellet's report is of interest for its theory of origin of the Atchafa
laya River. He rejected the view that the Atchafalaya is the continuation of the Red 
River on the grounds that the Atchafalaya channel was then too small to have ever 
accommodated the entire discharge of the Red, which he estimated to be about twice 
that of the Atchafalaya. He then advanced the theory that the J:led River originally 
followed the present channel of Bayou Teche, and that the Ouachita (Washita) River 
followed the present course of the Atchafalaya. The gradual approach of opposite 
bends caused the Ouachita and Mississippi courses to intersect in the vicinity of Old 
River, leaving the lower courses of the former Ouachita as the present Atchafalaya. 
Subsequently, the Red River crevassed its natural levees to form its present junction 
with the Mississippi and Atchafalaya. In support of his view he pointed out that the 
discharges of the Ouachita and Atchafalaya Rivers were then closely comparable. 

The work of the so-called "delta survey" was largely accomplished between 
the years 1857 and 1861.13 The view is expressed in this report that the beds of the 
Lower Mississippi River and distributaries are not composed of alluvial deposits, 
but of a thick bed of hard clay laid down during a geologic period antedating the !>res
ent river. This view exercised considerable influence on schemes for flood control 
for some time, but has long been known to be completely erroneous, It is interesting 
to note that• 'the tough clay bar that projects obliquely acres s the efflux of the Atchaf
alaya from Old River 35 feet below the bank, and about 15 feet below the level of the 
gulf" actually exists, but forms the upper banks rather than the bed of the river as 
Humphreys and Abbot apparently thought (Plate AlO). Oddly enough, Humphreys and. 
Abbot's belief that "the Atchafalaya was a mere valley drain, discharging clear water, 
until the Mississippi, by eroding its own bank, converted it into a waste_;weir, when, 
becoming a muddy stream of increasing discharge, the Atchafalaya began to raise 
its banks .. is with only comparatively minor modifications amply substantiated by 
the findings of the present study. 

The period between the delta survey and the early work of the Louisiana 
Geological Survey in the Atchafalaya Basin was marked by the removal of the raft in 
1861 and the extension of levees down both banks of the Atchafalaya. No important 
geologic work seems to have been accomplished during this time. 

In 1931,Howe and MoresilO published a geologic study of Iberia Parish. The 
former occupation of the present Bayou Teche by both the Mississippi and Red Rivers 
was clearly demonstrated. In addition, this publication contains an annotated bibliog
raphy of 224 titles, a number of which deal with the geology of the Atchafalaya Basin. 

, The same authors described the geologyof Lafayette and St. MartinParishes 
in a bulletin published in 1933.11 This publication contains a brief account of the 
Atchafalaya Basin, but does not trace the drainage development in a manner useful. 
to the present study, 

A further bulletin of the Louisiana Geological Survey, published in 1938,12 
describes the geology of Iberville and Ascension Parishes and discusses the Atchaf
alaya Basin in some detail •. It was pointed out that the basin occupies a depression 



A6 

for med partly by regional subsidence and partly by alluviation along the former Ba you 
Teche course of the Mississippi on the west and the former Bayou Lafourche course 
of the Mississippi on the east, Origin of the Atchafalaya River was attributed to 
crevassing of the natural levees of the Mississippi River. In the last section of the 
bulletin, Kniffen discussed the relative ages of the Indian mounds occurring along 
various natural levees of the region. The archaeological evidence of age of these 
mounds was found to be in good agreement with the geological evidence of age of the 
natural levees, This paper marks a long step forward in knowledge of the Atchafa
laya Basin. 

A paper by R. J. Russell, 16published in 1939, presents very clearly ·the cri
teria used in working out the drainage history of alluvial regions. The deep, wide 
holes present in the bends of the Atchafalaya River and the narrow, shallow cross
ings in reaches were considered to be a reflection of the increased discharge of the 
channel during recent years. It was concluded that when stability is attained the 

-readies-will ·become wider and the -hciles s~haTiower. 
Knowledge of the Atchafalaya Basin was considerably advanced by another 

publication by Russell in 1940.17 This paper presented for the first time a reason
ably complete account of the evolution and history of the Mississippi delta. The for
mer Teche, Plaquemine, and Lafourche courses of the Mississippi River were dis
cussed in some detail. 

Fisk gives brief descriptions of the Atchafalaya Basin and the Teche, Atchaf
alaya, Grosse Tete, and Lafourche natural levee ridges in his investigation of the 
geologyof the alluvial valleyof the Mississippi River.7 Rather detailed descriptions 
of the Lafourche, Teche, Cocodrie, Maringouin, and Bayou La Rose deltas, which 
are located in the southern portion of the Atchafalaya Basin, are also contained in 
this publication. 

In a letter dated 9 July 1945 to the President, Mississippi River Commission, 
subject, "Geological aspects of increased Atchafalaya River flow," H. N. Fisk stated 
that there is a definite possibility that the Mississippi River.will be captured by the 
Atchafalaya. This letter contains a rather detailed analysis of the processes leading 
to major diversions of the Mississippi River channel. It was pointed out that from a 
geological point ofviewa river diversion takes place in two stages. The first covers 
a long period of time duringwhich a channel is established by continued diversion of 
high-water flow, The second begins with the diversion of low-water flow into the new 
channel, and covers a short period of time during which the entire low-water flow is 
concentrated in the ·new channel, and the old channel becomes filled with silt and 
sand. Each diversion reached completion because of a gradient advantage and the 
persistence of flowthrough the point of bifurcation. The speed of each diversion was 
apparently determined by the erodibility of the bed and bank materi~ls. · 

By reason of analogy with the diversion of the Mississippi River from its for
mer Bayou Lafourche course to its present channel, it was stated that a new diversion 
channel is extended seaward by the building out of a distributary system. In the in
itial stage of a diversion, scouring is limited to the point of crevassing. Sediments 
derived from this action overload the stream and cause it to deposit its load when 
the velocity is checked at the level of the adjacent lowland. High-water occupation 
of the crevasse channel results in gradual lengthening of the course along selected 
channels. This process continues until the zone of steep gradients is gradually flat
tened and forced seaward. The lowering of slope resulting from seaward extension 
of the channel is accompanied by a progressive downstream deepening and widening 
of the channel. Deepening of the channel is in part brought about by the formation 
of natural levees which confine the discharge and promote scouring. Complete low
water diversion is reached only after the river develops a better channel than the 
one previously occupied. After the main low-water flow has been concentrated in the 
diversion channel, abandonment of the former channel takes place very quickly. 

I 
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It was concluded that although the Atchafalaya seems still to be in the early, 
long-continued stage of development, channel enlargement may be expected to be a 
more rapid process ·in the case of the Atchafalaya River than the former Bayou La
fourche diversion, where the fine-grained top stratum is much thicker. Furthermore, 
engineering works along the Atchafalaya have accelerated the enlarging process. An 
increase in the rate of channel enlargement was held to be a possibility although the 
danger of diversion was not believed to be imminent. The present geologic investi
gation of the Atchafalaya Basin is, in some measure, an extension and amplification 
of this earlier study. 

A book entitled "Rebellious River"l4 contains an interesting historical ac
count of flood control engineering in the Lower Mississippi Valley. It also contains 
a good deal of outspoken criticism of the Corps of Engineers and not a few of the 
author's personal opinions. The Atchafalaya Basin is treated in considerable detail. 
Closure of Old River is strongly advocated because capture of the Mississippi by the 
Atchafalaya River is considered to be imminent. This book contains very little new 
information of value and makes only cursory references to geological matters. Some 
of these are rather curious: for example, the statement that although Humphreys and 
Abbot's views concerning the geological age of the hard clay stratum thought to form 
the bed of the Mississippi River and distributaries are probably wrong, this clay 
stratum exists nevertheless, and is formed by the settlement of clay particles to the 
bottom while the coarser materials are carried downstream. Incidentally, it may be 
remarked that the idea of a persistent clay stratum seems to die very hard indeed, 
for in a modified form it also appears to be favored by Odom.15 Despite some· short
comings, this book constitutes a readable and stimulating account of flood control 
problems in the Lower Mississippi Valley. 

This section would be incomplete without mention of two papers which, al
though primarily engineering in character, deal with basic principles governing the 
behavior of alluvial rivers, and exemplify the two opposing views that have long been 
held concerning the ultimate effect of diversions, or outlets; on the main channel of 
the river. The fir st was published by E. F. Salisbury, Chief Engineer of the Loui
siana and Arkansas Railway, in 1937.18 He concludes, from a study of the records 
of selected gages on the Mississippi and Atchafalaya Rivers, that the behavior of the 
Mississippi River below the head of Old River has been in accordance with hydraulic 
theory: i.e., the Mississippi has steepened its slope by deposition of material below 
the point of diversion as its volume decreased. The Atchafalaya River, on the other 
hand, has acted in accordance with hydraulic theory by flattening its slope by erosion 
of its bed as the volume progressively increased. Salisbury states that the Atchaf
alaya appears to be the natural course for the Mississippi River to follow, but inas
much as diversion did not take place under natural conditions, before the advent of 
engineering works, he concludes that the shorter route must be blocked because of 
the manner in which the river treats· the silt load. Thus an increase in head is nec
essary in order to increase the discharge. 

The second paper is by L. M. Odom and was published in l 95o, 15 Odom con
tends that discharge measurements made prior to 1913 are too inaccurate to be used 
in a study of the type conducted by Salisbury, and that if these measurements are 
discounted there is no evidence of deterioration of the Mississippi River channel 
below Red River Landing. He believes that the bar below the head of Old River may 
have ,been formed as the result of local conditions in the channel and thus does not 
constitute sufficient proof of deterioration of the entire channel below this point. The 
apparent lack of deposition in the Mississippi channel below Old River is explained 
by the suggestion that the Atchafalaya River may divert a disproportionately high 
percentage of the bed load 0£ the Mississippi. The results of model tests of sediment 
transportation in bifurcating channels are cited in defense of this view. 

In a discussion of Odom's paper, Halsey9 points out that a comparison of the 
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Simmesport and Krotz Springs gages indicates that the increase in channel capacity 
in the vicinity of Krotz Springs is only about 50 percent of that shown at Simmesport. 
This is interpreted to mean that the Krotz Springs area is proving a serious deter
rent to the over-all enlargement of the stream, Assuming a continued rate of in
crease in discharge capacity comparable to that of 1935 to 1949,it is stated that 180 
years will be required for the Atchafalaya to capture the Mississippi River. 

To summarize, geological studies of the Atchafalaya Basin conducted prior 
to the present investigation were of a rather general character, and while sufficient 
to establish the broader outlines of the geological history of the region, lack the de
tailed information concerning the composition of the bed and banks necessary for 
engineering purposes_. Furthermore, engineering opinion seems to have been some
what divided concerning the probable future behavior of the Atchafalaya River and 
the consequences of its possible capture of the Mississippi River, 
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PART III: ATCHAFALAYA RIVER AND ITS BASIN 

The Atchafalaya River is the principal distributary of the Mississippi River. 
For the past decade it has carried a discharge exceeded in the United States by few 
other rivers. Virtually all of this discharge is derived from the Mississippi and 
from the Red River which joins the Atchafalaya River near its head. Records show 
that there has been an average annual increase in Atchafalaya flow, and the increase 
is due almost entirely to the progressively greater volume of Mississippi River water 
being diverted into this distributary. 

The Atchafalaya River flows through a low, well-defined basin~ The low ele
vation of the basin as compared with adjacent areas offers a gradient advantage to 
waters flowing from the Mississippi-Atchafalaya junction to the Gulf of Mexico. This 
gradient advantage is one of the principal reasons for the progressive increase in 
amount of Mississippi River water which is diverted into the Atchafalaya River, 

The Atchafalaya Basin 

TheAtchafalaya Basin(Fig. l)is a lowland portion of the Mississippi Alluvial 
Valley, bounded on all sides by natural levee ridges. The basin extends in a general 
north-south direction from the latitude of Old River and-Bayou des Glaises to the 

. southern end of Six Mile Lake, and east-west from the Mississippi River and Bayou 
Lafourche to the vicinity of Bayou Teche. It is over 100 miles long, and has an·aver
age width of 30 miles. The slope of the basin surface is gently seaward, from about 
40 ft. m,s .1. near its northern limits to the latitude of Krotz Springs, Louisiana, where 
the average ·elevation is 10 ft. m. s .1. South of Kr?tz Springs, the basin is extremely 
low, and is under W<l;ter for much of the year. Permanent dry land areas in this 
southern portion are restricted to natural levee ridges. 

Natural levee ridges 

The most conspicuous physiographic elements of the basin are natural levee 
ridges. Natural levees are built along both sides of streams where sediment is 
dropped during periodic over bank stages, and rise above the general level of the basin 
surface as low asymmetric ridges. The ridges reflect the size and pattern of the· 
streams which produced them, streams not necessarily those now flowing along the 
ridges and from which the ridges take their names. 

The most prominent ridges are those bounding the basin (Fig. 1). The Teche 
ridge forms the western and southern basin boundaries and is occupied by several 
streams (parts of Bayou Jack, Rouge, Negro Foot, Wauksha, Gour tableau, all of Bayou 
Teche, parts of Lower Atchafalaya River, Berwick Bay, Bayous Boeuf, L'Ourse, and 
Black), the longest of which is Bayou Teche, The basin is bounded on the north by 
natural levee ridges along Bayou des Glaises, the Atchafalaya River from its head to 
Simmesport, and Lower Old River. The eastern, or northeastern, boundary is formed 
by natural levees along the Mississippi River from the head of Old River to Donald
sonville and thence along Bayou Lafourche from Donaldso_nville to Houma. At Houma, 
the Lafourche ridge overlaps the Teche ridge, completing the encompassment of the 
basin. _Both the Teche and Lafourche ridges break up into a number of minor ridges 
near their distal ends in a manner analogous to the present Mississippi delta. 

The ridge along which the Atchafalaya River flows extends down the center 
of the basin from Simmesport to Krotz Springs. Farther south it gradually dimin
ishes in height until it disappears a few miles north of Grand Lake, Tne Grosse Tete 
ridge is roughly parallel to the Atchafalaya ridge from Morganza to the latitude of 
Plaquemine also gradually disappearing southward. 
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Between ridges, the basin surface has little relief. A few low arcuate features 
having the dimensions of the Red and Mississippi meander loops rise above the gen
eral level, but these cannot be followed as uninterrupted ridges. 

Drainage 

The Atchafalaya River does not drain the northern part of the basin. Streams 
in the inter-ridge areas are not integrated into any efficient drainage system, but 
wander freely in complex networks over the area, emptying eventually into lakes 
in the southern part of the basin, A few of the larger streams, such as Bayou 
Courtableau were, under natural conditions, tributaries of the Atchafalaya River, 
and a few, such as Alabama Bayou, were distributaries of the river, but their con
nections have been severed by the artificial river levees built along the Atchafalaya 
River. Guide leve.es which mark the boundaries of the Atchafalaya and Morganza 

_Floodwa)ts _ar_e -located -five -Or -six -miles -from -the -river ~n either side, and have 
served to interrupt natural drainage in inter-ridge areas. The net effect of the con
struction of these two levee systems was to channel drainage southward beyond their 
ends into the lake areas in the southern end of the basin. 

Lake areas 

The low southern part of the Atchafalaya Basin contains a system of shallow 
lakes consisting of the centrally located Grand Lake-Six Mile Lake water body, Lake 
Fausse Point on the west, and Flat Lake and Lake Palourde on the east. Lake Verret 
lies within the basin to the north of Lake Palourde, Approximately 150 square miles 
of the basin is covered by lakes. 

·Drainage between adjacent lakes is accomplished either through direct con
nection or by a network of swamp streams. Drainage from Flat Lake into Lake 
Palourde has been prevented by the artificial levees of the Morganza Floodway. 
Waters from the lakes leave the basin through a number of outlets across the Teche 
ridge. Most of these outlets eventually enter Lower Atchafalaya River. The area be
tween the lakes is very similar to that of the Mississippi deltaic plain. It is swampy 
and covered by water for much of the year. 

Lowlands South of Atchafalaya Basin 

On the south side of the Teche ridge is a strip of marshland 15 to 25 miles 
wide, a part of which extends across coastal Louisiana. The Lower Atchafalaya River 
crosses these marshlands to conduct the drainage of the Atchafalaya Basin to Atchaf
alaya Bay, an arm of the Gulf of Mexico. 

The marshlands are studded with lakes. The prominent lakes of the region 
are Wax Lake, Bateman Lake, Sweet Bay Lake, Lake Decade, and Four League Bay, 
separated by intervening marshlands across which flows a network of shallow, slug
gish streams. Water from most of these lakes finds its way into Lower Atchafalaya 
River where. it joins the drainage from the Atchafalaya Basin. The Lower Atchafalaya 
River has a deep channel and carries a considerable volume of water from its source 
near Patterson to Berwick Bay, thence to Bateman Lake, Sweet BayLake,andAtchaf
alaya Bay. Some drainage water is added to the Lower Atchafalaya from marshlands 
and lakes east and west of it. Waters also flow into Lake Decade and Four League 
Bay and directly into Atchafalaya Bay. Wax Lake, west of Lower Atchafalaya River, 
is connected to Six Mile Lake within the Atchafalaya Basin by an artificially construct
ed channel across the Teche ridge. Wax Lake Outlet and Lower Atchafalaya River 
are at the southern openings of the Morganza-Atchafalaya Floodway system of guide 
levees. Bayou Chene which drains Lake Palourde through Bayou Black is a minor 
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outlet for waters in the basin. 
Much of the marshland east of the Lower Atchafalaya River and north of Lake 

Decade is of the type designated "hard marsh," indicating that it is relatively firm 
as compared with "soft marsh" found in the immediate vicinity of theLowerAtchaf
alaya River which is much less rigid and yields easily under slight pressure. 

The Atchafalaya River 

The Atchafalaya River is the principal stream flowing through the Atchafalaya 
Basin. The river system, from its connection with its principal source to the Gulf 
of Mexico, includes a number of parts to which different geographic names have been 
applied. It is a very complex stream which flows partly in its own channel, partly in 
a channel inherited from other streams; possesses a single channel for part of its 
length only; builds a delta into a large lake system which lies along_ its course; and 
finally leaves the confines of the basin through a series of openings in the Teche ridge 
to empty into Atchafalaya Bay. 

River segments 

The greater Atchafalaya River lends itself to division into a number of seg
ments, each of which possesses distinctive characteristics. These are: (a) Lower 
Old River segment, (b) Upper Atchafalaya River, (c) Atchafalaya delta, (d) Grand 
Lake-Six Mile Lake segment, and (e) Lower Atchafalaya River. Wax Lake Outlet is 
a special artificial distributary, not actually part of the river. 

Old River segment. The Turnbull Island meander loop was used by the Mis
sissippi River from the time of the earliest river records until 1831. In that year 
Shreve 's Cutoff was dredged across the neck of the meander loop, and the main flow 
of the Mississippi finally passed through the cutoff. In time the lower branch of the 
abandoned loop became the principal connection between the Mississippi, Red, and 
Atchafalaya Rivers, and was designated Old River. Under certain conditions (i.e., 
simultaneous flood stage in Red and average stage in Mississippi), flow through Old 
River is toward the Mississippi, and Old River is actually part of the Red River and 
a tributary of the Missis.sippi. Such occurrences have become increasingly rare in 
the last several years, The course of Old River is closely controlled by the older 
Mississippi channel. It extends for six miles from its junction with the Mississippi 
to a point five miles above Simmesport where it joins the Red River to form the geo-
graphical head of the Atchafalaya River (Fig. 2). · 

Upper Atchafalaya River. This segment extends from the junction of the Red 
River and Lower Old River to Whiskey Bay Pilot Channel, a river distance of 58 
miles. Through this reach the river occupies a single, well-integrated channel which 
varies in depth from 50 to 140 ft. The river is remarkabiy straight, having few me
ander loops such as characterize most alluvial valley streams. Most of the bends 
present are not meander loops, for they have shown no tendency to migrate or change 
their position. On both sides of the river natural levee ridges, upon which artificial 
levees have been constructed, rise above the general level of the Atchafalaya Basin. 

Atchafalaya delta. South of the dredged Whiskey Bay Pilot Channel, the river 
comprises a network of small shallow streams extending to the present limits of 
Grand Lake, approximately 50 miles downstream. This low area represents an ac
cumulation of Atchafalaya River deltaic deposits which have been gradually filling an 
ancestral and much larger Grand Lake. Figure 1 shows the maximum limits of this 
ancestral lake and the northernmost limits of the lake in 1934. A navigable channel 
from the head of Whiskey Bay Pilot Channel has been constructed across these deltaic 
deposits by dredging, cutoffs, and other means. Prior to the construction of artificial 
river levees, Alabama Bayou, 12 miles upstream from Whiskey Bay Pilot Channel, 



Figure Z. Confluence .of Old, Red and Atchafa.laya Rivers in lower left; 
Mississippi River in upper right 

was the first dis tributary of the Atchafalaya River and may be considered as the head 
of the earliest recognizable Atchafalaya delta, 

Grand Lake•Six Mile Lake segment. These two interconnected water bodies 
are the result of the impounding of water in thelow southern end of the Atchafalaya 
Basin. Both lakes are threatened with extinction by the growth of the Atchafalaya 
delta. Recently both have become so shallow that navigation is limited to 5-ft. depths 
at low~wa.ter stage. 

Lower Atcha!alaya River segment. The natural outlet for the Atchafalaya 
BaS:in drainage system is through Lower Atchafalaya River. Prior to 1941 part of the 
basin drainage entered a channel which connected Six Mile Lake with Bayou Teche 
near Patterson, and flowed eastward along Bayou Teche to Berwick Bay. This chan,
nel has been sealed off, however, and the main flow from the basin enters the Lower 
Atchafalaya River by way of Berwick .Bay from Six Mile Lake through Stouts Pass, 
and from Flat Lake through Drews Pass. The river flows from Berwick Bay into 
Atchafalaya Bay and into the Gulf of Mexico across approximately lO miles of soft 
marsh coastal lowlands. Water also drains from Lake Palourde into Bayou Boeuf, 
which is connected to Bayou Shaffer through Bayou Chene. The flow continues through 
Bayou Shaffer and thence into the Lower Atchafalaya River at Sweet Bay Lake. Nor
mal river scour makes navigation of small craft possible in Lower Atchafalaya River, 
:but a cliannel is dredged in places to permit ocean-going tra:ffic. The channel is as 
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much as 160 ft. deep in places. 
Wax Lake Outlet. A second major outlet for waters of the Atchafalaya Basin 

has been opened artificially through Wax Lake, connecting Six Mile Lake to Atchaf
alaya Bay. This is known as Wax Lake Outlet. 

Origin and Development of the Atchafalaya Basin 

The Atchafalaya Basin was formed in comparatively recent times as a result 
of the growth and development of the alluvial valley of the Mississippi River, and rep
resents the latest stages of a history of valley cutting and subsequent filling brought 
about by the advance and retreat of the continental ice sheets during tJie glacial epoch. 
Growth and advance of the ice sheets caused a lowering of sea level by several hun
dred feet, resulting in the entrenchment of avalleywhich attains some of its greatest 
depths below the portion of the Mississippi River Alluvial Valley: known as the Atchaf
alaya Basin. Melting of the ice and subsequent rise in sea level brought about a re
duction in stream gradients causing a gradual filling of the entrenched valley. 

The deposits which fill the entrenched valley can be divided into two principal 
units: substratum and topstratum. Substratum deposits consist of coarse pervious 
materials that accumulated principally during the time when the sea was rising to its 
present level. Deposition was closely geared to the rising sea level, and the result
ant progressive decrease in stream gradients. Coarse gravels were deposited in 
the bottom of the trench, with finer gravel and sand sizes deposited as sea level was 
approached, Topstratum deposits consist of finer alluvial materials, silty sand, silt, 
and clay in various combinations, which accumulated over the valley surface after 
sea level had reached essentially its present stand. These deposits are relatively 
impervious as compared with the substratum, and are unevenly disposed above sub
stratum "clean" sands, 

The grain size of top stratum deposits is related to the decreased sedimentary 
load transported by streams in the Mississippi Alluvial Valley as their gradients be
come adjusted to the present sea level position. Reduced stream gradients resulted 
in a reduction of the size and quantity of sediment transported, until eventually the 
load consisted mainly of suspended material and a relatively small bed load of sand. 
As this stage was reached, the rivers began to meander, and the Mississippi River 
and many of its tributaries became "poised" streams, showing no tendency to ag
grade or degrade their channels. Topstratum in the Mississippi Alluvial Valley was 
deposited almost exclusively by poised, meandering streams, 

The topstratum maybe divided into natural levee, point-bar, abandoned chan
nel, backswamp, and deltaic deposits according to environment of deposition, These 
are described in Part IV of this appendix. Details of the geologic history of the Mis;. 
sissippi River Alluvial Valley, and .comprehensive descriptions of the various en
vironments of alluvial deposition may be found in earlie.r reports. 7 ,8 

The Mississippi River changed the position of its meander belt several times 
after it became a meandering stream. Periodic overflow, natural levee construction, 
and meander growth caused the river to be lengthened and the part of the alluvial 
valley adjacent to the river to be raised, This set the scene for divergence of the 
river, as potentially shorter paths to the Gulf of Mexico became available. Where
ever and whenever the river could escape from the confines of its natural levees, it 
was diverted to a different part of the valley, taking advantage of the steeper gradient 
of the diversion course. The abandoned meander belt remained as an alluvial ridge, 
and in most cases a stream much smaller than the Mississippi occupied the old chan
nel. The size of natural levees and meander loops and distinctive character of de
posits make possible separation of abandoned Mississippi meander belts from those 
left by smaller alluvial valley streams such as the Red and Ouachita Rivers. 

Knowledge of these factors in the behavior of alluvial valley streams has made 
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it possible to understand the creation of the Atchafalaya Basin through the complete 
encirclement of its area by old Mississippi River natural levee ridges. 

Details are lacking on the earliest of the abandoned Mississippi River-courses 
which influenced the development of the Atchafalaya Basin. The first of the easily 
traceable courses is the Teche-Mississippi which forms the western and southern 
boundaries of the basin (Fig. 1). This course is now followed by a number of minor 
streams (page A 9) which flow in the large arcuate meanders formed by the Mississippi. 
The Teche-Mississippi followed closely the western wall of the alluvial valley for 
much of its course. Near Franklin, it was prevented from continuing southward to 
the Gulf by what appears to have been an eastward extension of the valley wall in that 
sector. Borings show the presence south and east of Franklin of a buried ridge 
formed of older and more consolidated materials similar to those forming the pres
ent valley wall. This ridge evidently diverted the course of the Teche-Mississippi 
eastward and an extensive delta was built south and east of Houma. 

The Mississippi River abandoned its Teche course along the western side of 
the alluvial valley in fayor _oL<Lnew-course -adjacent-to it-s -ea-st-ern valley wail. The 
new course extended from Marksville to Angola along what is now Bayou des Glaises, 
a portion of the Atchafalaya River and a segment which has been reworked by the 
present Mississippi and is now occupied by Lower Old River. Natural levees built 
along this part of the course form the northern boundary of the basin. South of 
Angola, the Mississippi occupied its present course to Donaldsonville, Louisiana. 
South of Donaldsonville, the river flowed in a channel now partially used by Bayou 
Lafourche, and established a delta in Lafourche and Terrebonne Parishes, south of 
Thibodaux. The delta-building left small diverging distributary ridges, built out in
to coastal marshlands, overlapping the deltaic ridges of the Teche course, and 
crossing them at nearly right angles. The Lafourche course from Donaldsonville to 
the Gulf w~s later aband~ned in favor of the present course past New Orleans. 

As a result of the alluviation and natural levee construction along the Teche 
and modern Lafourche meander belts of the Mississippi River, alluvial ridges occur 
on the eastern and western edges of the alluvial valley (Fig. 1). The central portion 
of the valley between the ridges remained a lowland-the Atchafalaya Basin. This 
lowland was completely enclosed at the south when the Lafourche delta o,verlapped 
the no-rtheastern part of the Teche delta. 

Northern section 

The northern portion of the Atchafalaya Basin exhibits features typical of 
other part& of the alluvial valley which lies between Mississippi meander belts. 
While the basin is distinctly lower in elevation than the alluvial ridges which sur
round it, this northern portion is recognizably higher than areas farther south in the 
basin. Elevations of 40 ft. above mean Gulf level are common in the vicinity of 
Simmesport, and the surface slopes to about 10 ft. above sea level in the latitude of 
Krotz Springs. Under normal conditions the area above Krotz Springs is dry land. 
Studies of the topstratum of the northern part of the basin reveal that a pre-Teche 
course of.the Mississippi River occupied part of it. Crevasse topography associated 
with Mississippi-size meander scars may still be seen, and borings have shown Mis
sissippi River point-bar deposits at a number of locations. Further work is neces
sary to map this course accurately. After abandonment of the Teche course by the 
Mississippi, the history of the Atchafalaya Basin is dominated by the Red River, 
which, for the most part, followed the old Teche course of the Mississippi, but cre
vassed through the Teche ridge from time to time and established courses in the 
Atchafalaya Basin. Meander scars and drainage patterns characteristic of abandoned 
Red River courses, and information obtained from boring data, aid in establishing 
the position of these courses. Figure 3 shows former Red River courses in the 
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northern part of the basin, More work must be done before detailed tracing of all of· 
these Red River courses in the basin proper can be accomplished, since subsequent 
alluviation has obscured them. It is certain, however, that the Red River occupied 
the Teche course after the Mississippi River abandoned it, and that later, the Red 
River wandered widely within the basin before it became established in a course now 
marked by Bayou des Glaises and Bayou Lettsworth. Aspects of Red River history 
in'this part of the valley are discussed by Fisk.6,7 

Southern section 

The southern part of the basin._ however,_ has a different history_. The lower_ 
elevation of this sector is due in part to normal regional slope, but other factors are 
also important. It may be inferred from similarity of surface features that prior to 
the time the basin was limited on the south by the coalescing of the Teche and La
fourche deltas, much of the area south of Krotz Springs was occupied by a large 
coastal lake flanked by marshland such as may be seen in the Louisiana coastal low
lands. Modern remnants of the lake are present as Grand Lake, Six Mile Lake, and 
others. The prehistoric lake enlarged at the expense of marshlands as a result of 
subsidence and compaction of the latter. Northern limits of this lake were some 
distance north of the position indicated by the oldest available documents. Limits 
of the ancestral Grand Lake shown in Figure l were determined from data supplied 
by borings, distribution of Indian mounds and middens, and aerial photographs. The 
lake held brackish water, for shells of brackish water clams have been recovered 
from the borings and Indian middens. 

The size of the lake has been gradually reduced by the enlargement of the 
Atchafalaya delta. Comparison of surveys made at periodic intervals shows that the 
area of Grand Lake has been reduced to a fraction of its former size, and that sedi
ment is being deposited in the lake at an increasingly rapid rate from shallow deltaic 
distributaries of Upper Atchafalaya River. Continuation of the present trend will re
sult in the complete filling of Grand Lake and Six Mile Lake. 

The southern part of the Atchafalaya Basin is, therefore, largely a deltaic 
plain in whichAtchafalaya River sediments continue to be built out over lake deposits 
and typical coastal marshlands, The present lake areas have lost their brackish 
character owing to fresh water flushing after the basin was isolated, 

Origin of the Atchafalaya ·River 

A variety of earlier published opinions regarding the origin of the Atchafalaya 
River have been reviewed in a preceding section of this appendix. Ideas concerning 
origin of the river, developed as a, consequence of the present investigation, support 
some of the earlier views. Additional data must be secured and further study de
voted to the problem before many details of the history may be documented. 

There is little doubt that the Atchafalaya River originated before the coming 
of the white man to the area, However, no Indian mounds are found along the course 
of the river, indicating that the river is younger than most other large streams in 
this portion of the Mississippi Alluvial Valley. Studies made by Fisk7 indicate that 
the conditions necessary for the formation of the river were established about 1500 
A.D. These conditions involved the activity of the Red River prior to that time, and 
the growth of the Turnbull meander loop of the Mississippi River. 

After· a period during which the Red River occupied the abandoned Teche 
course of the Mississippi River and various courses in the northern part of the 
Atchafalaya Basin, it became established in a channel, a portion of which is now oc
cupied by Bayou des Glaises to Simmesport, the Atchafalaya River from Simmesport 
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to Lower Old River (former Marksville-Angola segment of past Teche-Mississippi 
course), and Bayou Lettsworth south of Lower Old River. Later the Red River shifted 
into its present course past Alexandria, Louisiana, re-entering the Atchafalaya Basin 
region, probably along a course of the Ouachita River, parallel to the Mississippi. 
The Red River was finally captured by the Mississippi by the growth of the Turnbull 
Island meander loop. 

The Atchafalaya River was .introduced into the Atchafalaya Basin after the 
capture of the Red River by the Mississippi River at the Turnbull Island meander 
loop. The river first broke through on the outside bend of the Turnbull loop and fol
lowed an arm of the Bayou des Glaises-Bayou Lettsworth-Red River course to the 
outside of another meander bend near Simmesport. 

The reasons for the establishment of the Atchafalaya River course south of 
Simmesport are difficult to substantiate. There is the possibility that it followed an 
abandoned course of the Red River which was formed by diversion of the Red from 
its Bayou des Glaises course at Simmesport. There is also the possibility that the 
Red River, after it had been diverted to its present course north of Turnbull Island, 
and prior to its capture by the Mississippi River, followed a central course down
valley. In so doing it reoccupied that portion of its former Des Glaises course be
tween what is now the head of the Atchafalaya River and Simmesport. In either of 
the above cases the Atchafalaya River would have reoccupied an old Red River course 
down the center of the basin, 

There is a greater possibility that the Red River never flowed down the center 
of the basin in. the position now occupied by the Atchafalaya below Simmespor't. In 
this case, soon after the Red was captured by the Mississippi, the Atchafalaya likely 
began by crevassing on the outside of the Turnbull loop, occupied part of the old 
Bayou des Glaises-Lettsworth-Red River channel to Simmesport, whence it followed 
earlier crevasse channels of the Red and Mississippi Rivers down the center of the 
Atchafalaya Basin. 
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The materials composing the bed and banks of the Atchafalaya River have 
been grouped into two broad categories, following the classification developed in 
studies of the Mississippi River and its tributaries: (a) a predominantly sandy sub
stratum, and (b) a relatively fine-grained topstratum, The first represents mainly 
materials deposited in response to the gradual rise of sea level which followed final 
retreat of the Pleistocene glaciers, but also includes a minor quantity of sediments 
deposited by meandering river-it, The- second- constitutes- a- complex-series--of-s-etli• 
ments deposited in, or adjacent to, river floodplains. The topstratum may be sub
divided, according to environment of deposition, into natural levee, point-bar, aban
doned channel, backswamp, and deltaic deposits. 

The Substratum 

The substratum consists predominantly of fairly clean sands and gravels laid 
down in a valley cut into older sediments during glacial times and filled during the 
present interglacial stage. The thickness of the unit ranges from about 160 ft, near 
the head of Old River (Plate A8) to over 400 ft. in the vicinity of Grand Lake (Plate 
A7) and probably continues to increase toward the Gulf. The configuration of that 
portion of the entrenched valley which lies below the Atchafalaya Basin has not been 
traced in detail, Indications are, however, that the deepest part of the trench is 
along a line running northwest-southeast through Lake Verret. The coarsest por
tions of the substratum are the gravels filling the deepest part of the entrenched 
valley. In Grand Lake these gravels begin at an average depth of ZOO ft. Northward, 
near Old River, gravels occur at depths of less than 50 ft. The coarse sand and 
gravel at the base of the substratum ordinarily grade upward into medium and fine 
sand which marks the top of the unit. 

Plates A4 and AS show the 1950 thalweg superimposed on a generalized sub
surface profile illustrating the composition of the hed and banks of the leveed sec
tion of the Atchafalaya River. There are many areas in this upper reach where the 
river is scouring into easily erodible substratum sands, The number of these areas 
has increased considerablyas maybe seen by a comparison of the 1950 thalweg with 
earlier ones, the 1904 thalweg for example. Graphs prepared by the Mississippi 
River Commission of the average channel bottom by reaches for a number of years 
showthe magnitude of this over-all deepening of the channel. One of the most strik
ing points noted when comparing earlier thalwegs with those of the present channel 
is the unevenness of the former, with individual "holes" scoured into the channel 
bed to depths not normally reached by the present channel, It is believed that this 
erratic profile, characteristic of the channel bottom during the earlier stages of 
Atchafalaya channel enlargement, was caused by the river's rapid scour in areas 
where it had broken through the topstratum into the less cohesive substratum mate
rials. This resulted in undermining the more cohesive topstratum materials form
ing the adjacent bed and banks permitting the channel cross section to enlarge both 
verticallyand laterallyat an accelerated rate. This may explain the anomalous con
dition in the early Atchafalaya River noted by other writers4,1Z of a narrow channel 
often associated with a shallow depth, and greater depths associated with greater 
widths. Such conditions could only occur in newly formed channels which had not had 
time to adjust their cross sections to the volume of flow. It might be pointed, out 
that with ever-increasing discharge, the Atchafalaya is continually adjusting its cross 
section to a new volume of flow. The fact that it is now scouring in loose substratum 
materials throughout most of its leveed section, however, enables it to adjust its 
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channel more readily to its discharge, reduce the roughness, and increase channel 
efficiency. 

The Topstratum 

This term includes all materials overlying the substratum. The topstratum 
forms a wedge-like body, the average thickness of which increases from 40 ft. in the 
northern portion of the basin to more than 150 ft. in the southern part. The thickness 
and. cohesive nature of this unit determine to a considerable extent the meandering 
characteristics and the rate of channel enlargement of the Atchafalaya River. 

· The-boundary-between-this-unit-and-the-substratumi.11 ani.rregufar one. Plate 
A3 shows contours drawn on this boundary in the northern portion of the Atchai
alaya Basin and illustrate this irregularity. A normal sequence of topstratum depo
sition is typified by the backswamp deposits which ordinarily grade from the unde·r
lying fine sand of the substratum into sandy silts and heavy clays, and reflect the 
final stages of the rise in sea level and valley aggradation. Major irregularities in 
the relatively even lower surface of the topstratum are one of the criteria for rec
ognizing abandoned courses of the Mississippi and Red Rivers. The deepest portions 
of the topstratum represent former thalweg positions of cutoff channels, which are 
sometimes filled with clays to a depth of 180 ft. The thinnest topstratum deposits 
are found in areas of point-bar deposition where as little as 25 ft. of topstratum 
thickness is not uncommon,· · 

Distinction between top stratum and substratum is based chiefly on grain size 
of the deposits. The substratum is composed of sands and gravels; the topstratum 
ordinarily of finer-grained deposits, Since the environments of deposition of top
stratum deposits are varied, the materials are heterogeneous and consist of the vari
ous types of alluvial deposits described in the following paragraphs, 

· Natural levee deposits 

Natural levee deposits consist principally of silts and fine sands laid down 
by floodwaters when the river tops its banks and spreads out over the above-bank 
surface, They accumulate in the form of ridges flanking stream channels, Coarser 
materials are laid down nearest the banks While progressively finer materials pre
dominate with increasing distance from the river. The width of natural levees is 
proportional to the volume of the stream which formed them; their height reflects the 
difference in water levels between ordinary floods and low water. The most exten
sive natural levee deposits in the Atchafalaya Basin are not those of the Atchafalaya 
River, but those of what are now minor streams which flow through or border it. 
For example, the natural levees flanking Bayous des Glaises, Teche, and Grosse 
Tete, which are all relict drainages marking former courses of the Mississippi or 
Red Rivers, are of greater areal extent than those which flank the Atchafaiaya (Plates 
Al and AZ). Although the discharge through the Atchafalaya is considerably greater 
than that of the Red, the natural levee deposits along the Atchaialaya are insignifi
cant in comparison, This is a reflection of two things: the recency of Atchaialaya 
River development as a major stream, and the construction of artificial levees before 
and durip.g this development preventing normal formation of a natural levee system 
in the upper reaches of the river, Natural levees are forming at a conspicuous rate 
along the lower unleveed section of the river, and it is conceivable that their devel
opment along the lower courses will eventually become more pronounced than along 
the upper segment. Extensive fine sand and silty sand natural levee deposits have 
been formed along the river. Figure 4 shows the extent of one of the largest of these 
sand deposits at the abandoned Southern Pacific Railroad crossing near River Mile 
60. The light material in the right foreground and extending along the right creek 
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bank is natural .levee fine sand and silt. The dark material beneath is backswamp 
clay. Figure 10 (page A30) shows a mechanical analysis curve typical of natural 
1 eve e deposits which flank 
the lower reaches of the 
:t>iver. 

Natural levee deposits 
possess some cohesion but 
are .comparatively thin and, 
with the possible exception of 
point~bar deposits, are the 
least stable of the. various ma.
te:dals composing the .top
stratum. The principal effect 
of the natural levees is that 
of confining water in a single 
channel, hastening scour, es
pecially in the lower reaches 
of the river. 

Point-ba:r deposits 

Point bars consist of 
predominantly. sandy deposits 
laid down on the inside of 
meander loops as the loops 
enlarge and migrate down~ 

Figure 4, Fine sand deposits ovel"lyi:ng backswamp clays 
at abandoned Southern Pacific ,Railroad crossing, Rive.r 

Mile 60, l Decembe1· 1950 

stream. During this process a series of a.rcuate ridges is. formed separated by in
tervening troughs, or swales, in which silts and clays are deposited. The aggregate 
is referred to as a point bar, or point-bar accretion, which may be further subdivided 
into swale fillings and sandy-ridge deposits. Topstratum is thinnest above point-bar 
accretion ridges, and is thickest over swales. The curvature and alignment of the 
:t:idges and swales reflect closely the .size and shape of the meander. loops in which 
they were laid down. Inasmuch as the radii of meander loops are proportional to the 
siize of the stream, it is possible to distinguish point bars laid down by the Missis
sippi from those formed by smaller streams such as the Atchafalaya and 
Red Rivers. 

The surface distribution of point-bar materials is shown by Plates Al and 
A2; those buried under cove.r of hackswamp or natural levee deposits are cross
hatched. these illustrations indicate, point-bar deposits occur only sporadically 

the present channel of fhe Atchafalaya River, where they have been formed .by 
:rather slight migration of the channel. Broader and more conspicuous belts of point
bar materials cri:;ss the Atchafalaya River in the Simmesport sector, near Cypress 
Bend, and in the area south of Krotz Springs. 

deposits generally possess only slight cohesion. However, in in
stances where swale fillings are wide and extend to below the low-water level, these 
fine-grained, cohesive materials ma.yoy their relative resistance exert a minor con
trol on the rate of chan.nel migration or enlargement, Banks along the Atchafalaya 
composed of point-bar material retreat rapidly and evenly and relatively smooth 
bank lines a.re characteristic of such reaches. 5 shows a reach of the Atchaf
alaya between River Miles 7 and 10 composed largely of point-bar materials. 

Channelwfill deposits 

The abandoned channel of a meander loop which has been separated from the 



Figure Reach along Atchafalaya River where bed and banks are composed principally of 
point-bar deposits. Note :relatively smooth bank lines 
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main channel by a natural or artificial cutoff gradually fills with deposits of sands, 
silts, and clays. The slack-water area of the uppe.r arm attracts coarser sediments 
from the main channel and rapidly seals itself off. The lower arm seals more slowly 
and normally with finer materials. The finestmaterials are laid dow:tl in the resulting 
oxbow lake which gradually fills with sediments carried to it by floodwaters. This 
thick clay deposit is commonly called a "clay plug." 

Studies of the Lower Mississippi River have shown that the thick depc>sits 
of .rather uniform clay laid down in abandoned channels often possess considerable 
resistance to erosion and act as "hard pc>ints" which tend greatly to retard the 
rate of bank recession and channel enlargement. This study indicates that the aban
doned channel fillings in the vicinity or- Simmesport and- Cypress Point nave acted
in a similar way. 

Bank recession is dependent not so mµch on the tenacity of cohesiveness oi 
the topstratum materials in.to which the channel is cut, as on their thickness. It is 
the pc>sition of the substratum materials relative to the channel bottt'lm which over
whelmingly influences bank recession in an individual reach. Once the channel has 
c.ut through the topstratum and into the underlying, comparatively loose substratum 
sands, rapid scouring of the sands causes unstable slopes to develop by removing 
support from beneath the topstratum. Bank caving results. Borings show that in 
the reaches at Simmesport and at Cypress Point, the river has not yet scoured its 
bed deeply enough to have penetrated the substratum. 

Figure 6 illustrates to some extent the nature of the tight clay which fills the 

Figure 6. Tight clays in the lower arm of an abandoned channel fill 
at River Mile 19. Note cypreu "knees" which indicate water level 
in the old oxbow lake prior to its becoming entirely filled with sedi
ment. Top of riverbank at this point is an estimated 12 to .15 ft. 

above these cypress "knees" 

lower arm of the abandoned channel at Cypress Point. Cypress knees pictur~d indi
cate water level in the old oxbow lake prior to its becoming entirely filled with sedi
ment. Top of the bank of the river at this point is an estimated 12 to 15 ft. above 
these cypress knees. A large slump block occurring in the abandoned channel fill 
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along the banks of Old River is illustrated in.Figure 7. He:i:e a relatively sh.allow 
channel.,..fill deposit has been undercut and h~s slumped into the river. 

Figure 1, .Slump block .0£ relatively thin abandoned channel·fill 
materials .at River Mile 4 on Old. River. Note arcuate slump and 
anglewhkh surface of block makes with the horizontal,. Photograph 

taken 30 November 1950 during comparatively low 
stage of the rive:r 

Backswamp deposits 

Backswamp deposits are the most extensive of the materials which form the 
bed and banks of the Atcha!alaya River. They represent principally the long~continued 
accumulation of deposits in the low-lying areas which flank meander belts, and con
sist of clayey material which is not dropped at natural levee sites but remains in 
suspension until the wateu are impounded in flood basins. The Atchafalaya Basin, 
situated between the Mississippi·Teche meander belt and the meander belts of the 
modern and Lafou:rche-Mississippi courses, .is ideally located for the entrapment 
of floodwaters and the formation of backswamp deposits. Their thickness and litho
logic character are remarkably uniform. Backswamp thicknesses in the northern 
end of the basin average 90 ft., gradually increasing to about 140 ft. in the Grand 
Lake area, where they are overlain by thin deposits oi Atcha!alaya deltaic deposits. 

Backswamp deposits consist mainly of fat clays containing a high percentage 
of organic matter, and possess a resistance to river scour comparable to that of 
claypluga. Their depth in the leveed reaches of the river is ordinarily not as great, 
however; consequently, they are subject to undercutting when the channel deepens 
sufficiently and the. river cuts through them into the substratum. Sloughing of small 
segments into the river causes minor but relatively continuous bank caving where 
the comparatively loose silts and silty sands of point-bar deposits form the banks. 
On the other hand, large arcuate segments of the bank slump into the river where 
tough backawamp or channel-fill clays occur. These slump blocks act as natural 
revetments for. some time until they, in turn, are removed by scour as deterrents 
to channel enlargement. 

Figure 8 illustrates the serrated pattern of banks composed of cohesive 
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Figure 8, Reach along Atchafalaya River where bed and hanks are composed principally of 
backswamp deposits. Note active slUinping of banks on both sides of stream 
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clays. The reach pictured has banks compo&ed almost entirely of backswamp de
posits. Figure 8 shows a feature common along the Atchafalaya River: bank re
cession on both sides of a reach, an indication of active channel enlargement. Fig
ure 9 shows a slump block of backswamp :materials in the lower reaches of the river. 

Figure 9. Slurnping of backswamp materials at River Mile 66. 
The slump block has subsided beneath the water, but the trees that 
grew upon it and the angle that. they make with the vertical indi-

cate its extent and relative position. Photograph taken 
1 December 1950 

The block has subsided beneath the water, but the trees which grew upon it and the 
angle which they make with the vertical indicate the extent and relative position of 
the slump block, 

Deltaic deposits 

The Atchafalaya delta is a unique example of a large river discharging into 
and forming a delta in a body of still water. Alongshore currents and wave attack 
have not affected the delta 'fl formation as they have in the case of the Mississippi 
River delta. Prior to the extensive dredging in the 1930's .of the lower unleveed 
reache.s of the river, water discharged through scores of small, inefficient channels 
which probably carried suspended sediment only short distances before loss of ve
locity caused deposition of most of the load carried, Recent dredging and work di
rected toward confining the flow to a single channel have resulted in an increased 
velocity and the discharge of a higher percentage of suspended sediment through the 
two outlets to the basin, the Lower Atchafalaya River and Wax .Lake Outlet. Recent 
suspended sediment surveys have shown that regardless of the discharge and the 
resulting load of sediment carried by .the Atchafalaya River, there is an excess of 
over 100,000 tons per day between the amount of sediment carried past Simmesport 
and the amount carried to the Gulf through the Lower Atchafalaya River and Wax Lake 
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Outlet. This is a rough estimation of the present rate of filling of Grand Lake with 
deltaic sediments. Bed load is not considered. Present studies do not indicate that 
it is an important factor in the growth of the Atchafalaya delta. 

Accretion maps prepared by the New Orleans District show the phenomenal 
growth of the delta in recent years. Since 1930 more than 60 square miles of addi
tional land surface has been formed in Grand Lake. Detailed shallow borings made 
in Grand Lake demonstrate the extent of this deposit in profile as well as in plan 
(Plates AZ8 to A30). The deltaic deposits are built outward over heavy, organic clays 
which represent the old lake bed and backswamp deposits· formed before active 
Atchafalaya River delta-building began, The maximum thickness of the deltaic de
posits is about ZO ft., the average approximately 15 ft. 

The deltaic deposits can be divided on a color basis into two units (Plates AZ8, 
AZ9, and A30): a lower unit, distinctly red in color, overlain by a brown and gray
brown unit. In north-south section, the units tend to thin to the southward, The 
lower unit overlies thick gray and blue-gray lacustrine and backswamp clays. The 
contact between the thick clays and the deltaic deposits is marked by shell and wood 
accumulations, The red color of the lower unit reflects that stage of deltaic growth 
when only Red River sediments were carried by the Atchafalaya, The overlying 
brown and gray-brown unit illustrates the increasing discharge and consequent in
crease in sediment load diverted from the Mississippi River into the Atchafalaya. 
Exclusively Red River deposits form approximately 30 percent of the deltaic de
posits in Grand Lake, Mixed Red River and Mississippi River deposits form the re
maining 70 percent, Red River deposits consist of about 85 percent clay and 15 per
cent silty clay. Mixed Red and Mississippi River deposits consist of approximately 
10 percent fine sand, ZO percent silty sand, 45 percent sandy silt, 15 percent silty 
clay, and 10 percent clay, The comparative fineness of the Red River deposits re
flects deposition of this lower unit at a time when the head of the Atchafalaya delta 
was at a considerable distance upstream so that only finer sediments were carried 
to the present position of the delta. The coarse nature of the deltaic sediments in 
th_e upper unit is evident, Mechanical analyses of clay samples in the lower unit 
were compared with the thick lacustrine and backswamp clays which lie below and 
the latter were found to be far more consistent and much finer grained, Figure 10 
contrasts the grain-size distribution of three samples selected from the deltaic de
posits with that of the gray backswamp clay which they overlie, and with suspended 
load and natural levee samples, Figure lOa contrasts the grain-size distribution of 
bed-load samples from the Mississippi, Old, and Atchafalaya Rivers. 

No attempt has been made in the present study to examine in detail the data 
which have been collected on bed-load and suspended-load sediments and to corre
late these data with the deltaic deposits in Grand Lake, However, a few preliminary 
observations are warranted concerning the grain-size distribution curves shown on 
Figures 10 and lOa. Grain-size distribution curves 3 and 4 (Fig. 10) represent about 
65 percent of the soil types which form the present deltaic deposits, About ZS percent 
of the remaining deposits are composed of silt and clay, and approximately 10 per
cent of fine-grained sand, Atchafalaya River bed load (curve 4, Fig. lOa) is composed 
of particles 60 percent of which are coarser than fine sand, Consequently, bed-load 
movement is considered as a relatively unimportant process in the building of the 
Atchafalayadelta, The increase in coarser material in the upper strata of the deltaic 
deposits (Plates AZ9 and A30) indicates an increasing importance of bed-load move
ment in the future. Grain-size analysis of the suspended load (curve 6, Fig, 10) 
shows a high percentage of fines which are not deposited in Grand Lake, but are ap
parently carried through the Lower Atchafalaya River and Wax Lake Outlet to.the sea. 

Figure lOa shows the striking fineness of Atchafalaya River bed load when 
compared with that of the Mississippi. Bed-load data published in 193520 were av
eraged for 14 samples taken on the Mississippi approximately 10 miles above and 
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below Old River and are shC?wn as curve 1. Curve Z is based on the average of six 
samples taken above and below the mouth of Old River in 1951. Curve 4 shows an 
average of eleven bed-load samples taken in the leveed portion of the Atchafalaya 
River. The relative coarseness of the Mississippi River bed load may indicate that 
little, if any, Mississippi River bed load is diverted into Old River and thence down 
the Atchafalaya. ' 

An interesting fact which has been brought out by the recent surveys is the 
coarse-grained bed load which occurs in that reach of Old River between the Missis
sippi and the abandoned railroad bridge near Torras, Louisfana {curve 3, Fig. lOa). 
Samples taken 3/4 mile upstream from the bridge and l /Z mile_ below the_ bridge_sho.w_ 
an extremely coarse bed load.* The most recent hydrographic surveys show a hole 
scoured to a depth as great as the thalweg of the Mississippi River at Carr Point and 
extending downstream in the Old River channel to the vicinity of the abandoned bridge. 
The channel bottom rises here to an average elevation of 30 ft, or more above that 
of the Mississippi. This rise in channel bottom at the point of diversion is envi
sioned as having the effect of a "skimming weir" which selects the fines in Missis
sippi River bed load and carries them down the Atchafalaya but leaves the coarse 
material behind. This effect should be less as the difference in channel bottom 
elevation at the diversion point is reduced, Considerable portions of coarse bed load 
from the Mississippi Rivermay then be carried down theAtchafalaya to increase the 
rate of delta-building in Grand Lake, 

Effect of Bed and Banks on Channel Enlargement 

It was originally intended that this section of the appendix describe the bed 
and bank materials of the leveed portion of the Atchafalaya River by the five-mile 
reaches which have been used in preparing much of the engineering data (Appendix 
B) on the project. An attempt was made to utilize these reaches in the bed and bank 
investigation, but no correlations could be made. Two or sometimes as many as 
three distinct depositional types lie within a single reach or overlap two reaches, 
thus making comparisons between reaches meaningless, Reaches have, therefore, 
been regrouped based on types of deposits forming the bed and banks. 

Old River reach 

This reach strikingly demonstrates the control exercised by an abandoned 
channel on subsequent drainage alignment. Old River follows the thalweg position of 
the Mississippi River prior to Shreve•s Cutoff in 1831. 

Details of Shreve•s Cutoff and the rapid deterioration of the cutoff channel 
are described elsewhere,4 Briefly, the Red River, which entered the Mississippi at 
the upper arm of Turnbull Island Bend, continued to occupy this arm immediately 
following the cutoff. Soon only a small drainage channel remained in the lower arm 
marking the position of the former Mississippi River thalweg. A complicated his
tory of this channel's development followed, It includes maintenance by flood flows 
on the Red and the Mississippi, dredging, shifting of the path of Red River's flow 
from the upper arm of the cutoff to the lower arm and finally the gradually increas
ing discharge of Mississippi River water through the lower arm into the Atchafalaya. 
Throughout this latter history the river has enlarged its channel and has closely fol
lowed the position of the former Mississippi thalweg. In so doing, the present chan
nel is flanked by abandoned channel deposits on its south bank for the fir st two miles 

• A sand and gravel hydraulic fill placed in the abandoned Old River channel following Carr Point Cutoff ( 1944) may ac
count for the coarseness of bed load in this reach, 
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of the reach, on both banks at the location of the old Mississippi River crossing, and 
on its north bank for the remaining two miles before its junction with the Atchafalaya. 

As. illustrated in. various sections which cross the river in this reach (Sec
tions A-A', C-C1 , D-D1 , E-E' and F-F', Plates AB, A9, and AlO) there is a tendency 
for the river to increase its cross-sectional area at the expense of the shallowpoint
bar deposits. which border the abandoned channel position first on its northern and 
then on its southern side. The most 'stable section of this reach is considered to be 
that portion at the former crossing, or at River Mile 4.5 to 5,5 where the present 
channel is flanked on both sides by channel-fill deposits. The bend caused by the 
change in stream alignment at the crossing, however, has begun to migrate down
stream (toward the head of the Atchafalaya) and recent bar-building is in evidence. 
The point-bar deposits built here as the bend continues to migrate tend to nullify the 
controlling effect that tighter channel-fill deposits, which originally formed the banks, 
might have on over-all channel enlargement, In addition, it should be noted (see 
Plate AS) that the deposits that fill this abandoned channel are not the usual deep, 
tight clays that fill abandoned cutoffs. The normal sequence of filling was com
plicated by the fact that the Red River discharged into it and deposition of coarser 
sands, silts, and silty sands resulted. Section B-B 1 (Plate A8) illustrates the coarse 
nature of this fill near the junction of Old River and the Mississippi and its gradual 
increase in clay content west from the point of cutoff, 

Reach 0.0-5.0 

Sections illustrative of this reach are G-G1 , I-!1 , J-J1 , and M-M', Plates Al 0, 
All and AlZ •. The materials composing the bed and banks are almost· exclusively 
point-bar deposits. Sand substratum lies at depths as shallow as 25 ft. and is some
times exposed along the banks during low-water stages of the river, 

The reach lies in an area which was formerly a part of.the meander belt of 
the Mississippi River. The southern limit of the meander ar.ea is marked by Bayou 
des Glaises on. the west of the Atchafalaya River and extends across the river at 
Simmesport in a broad arc shown on Plate Al. An abandoned cutoff channel occurs 
in this reach near River Mile 3 .. The clay plugs formed in the upstream and down
stream arm of this abandoned channel probably influenced the course of the ancient 
Mississippi River following cutoff of the bend and may account for the two meanders 
in the reach. There is good reason to believe that subsequent to abandonment of 
this course by the Mississippi River the Red River followed Bayou des Glaises, 
swung northward along the present Atchafalaya channel at Simmesport, and continu
ing down Bayou Lettsworth, emptied into the Raccourci Bend of the Mississippi 
River near the present town of Williamsport. Long occupation of this reach by both 
the ·Mississippi River and the Red River have effectively isolated the clay plugs by 
building up point-bar deposits between them and the present channel, so much so that 
they exert little control on the present course or rate of channel enlargement of the 
Atchafalaya. 

Reach 5.0-6.5 

Immediately south of the entrance of Bayou des Glaises into the Atchafalaya 
River is a thick clay body which may be a portion of a clay plug (Sections K-K' and 
L-L', Plate AlZ). Clay in this area extends to a depth 60 or more feet below the 
deepest portion of the channel. Possible scars on the alluvial surface which might 
have been used for determining a more accurate location of the clay body are effec
tively buried under the thick natural levees which are present in the Simmesport 
area. The position of the clay plug is fairly accurately known where it forms the 
bed and banks of the Atchafalaya. The probable location of th~ entire plug is shown 
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on Plate Al. Southward from the clay body is a continuation of fairly deep, tenacious 
clays o{ backswamporigin (Sections N-N' and D-D', Plate Al3), 

This reach is considered one of primary importance ·since· it confines the 
Atchafalaya River within essentially tight materials and is the uppermost of what 
might be called the "control" reaches, 

Reach 6,5-14,5 

The most conspicuous meandering along the Atchafalaya River occurs in this 
reach. Maps comparing historic. bank li~s- sho_W that_ the_ extenLoLchang-e-in-ChanneL 
alignment has been considerable. Section Q-Q' (Plate Al5) shows a lateral migration 
of the channel at this point of nearly 4000 ft. since 1904, and of more than two miles, 
judging by the extent of deposition of Atchafalaya River point-bar deposits, since it 
began to meander. This lateral migration into what must have been tough backswamp 
clays, similar to those in the previous reach, seems to have been the result of the 
controlling influence of the clay plug just downstream from this reach described in 
subsequent paragraphs.· Sections P-P' (Plate Al4), Q-Q' and R-R' (Plate Al5) show 
the existence of a clay stratum below the normal depth of scour of the Atchafalaya. 
This is backswamp material and, though locally overlain by Atchafalaya point-bar 
deposits, probably exerts some influence on channel enlargement, especially on the 
rate at which the channel deepens. 

Cypress Point reach, River Miles 14.5-Z0.5 

It is necessary to divide this reach into three segments, River Miles 14.5-
15.5, 15.5-18,5, and 18,5-Z0.5, in order to evaluate adequately the effect of the sta
bility of the bed and banks on channel enlargement in the reach. For purposes of de
scription, however, the three are described as a single unit, a unit controlled entirely 
by two arms of a clay plug which lie across the course of the Atchafalaya. The upper 
arm of this clay plug is the direct cause of what appears to be an abnormally large 
river meander at Cypress Point. The present study has shown that Cypress Point is 
not the result of accretions enlarging a river bend, but rather is due to the clayplug. 
Bank-line surveys dating as far back as 1810 show that the bend has remained es
sentially stable and that the Atchafalaya River has had little success in wearing away 
the clays which compose it. Plate Al6 shows the position of this clay plug as deter
mined by borings and scars left on the alluvial surface, Plates Al6 through Al9 show 
details of the bed and bank deposits within the reach. The stability of the Cypress 
Point segment from River Mile 14.5-15.5 is in direct contrast to the intermediate 
segment from River Mile 15.5-18.5, where the Atchafalaya has meandered at will in 
the shallow point-bar materials which lie between the two arms of the clay plug. A 
more confined system of meanders has occurred in the materials forming the lower 
arm, possibly initiated by the meanders in the intermediate segment. 

The controlling effect of. the Cypress Point reach cannot be overemphasized. 
The confining effect of the plug in the upstream arm, by resisting passage of river 
waters, probably flattened the gradient above that point and was the cause of the ex
tensive meandering in the reach immediately upstream, No flattening of the gradient 
is evident in this upstream reach at the present time and the river has straightened 
materially resulting in a shortening of 0.8 mile in this reach (Miles 6.5•14.5) since 
1917 and z.z miles sine e 1881. ·A similar tendency for the river to cease meander
ing and shorten its path is noted between Miles 15.5 and 18.5 

Reach Z0.5-46.5 

The bed and banks of this extensive .reach are characterized throughout by 
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heavy backswamp clays which consistently reach depths of -60 to -70 ft. m,s,l,, or a 
thickness of from 90 to 100 ft. The type of material forming the bed and banks in 
this reach is so very much alike that it is considered as a unit although minor ir
regularities occur in the over-all pattern. 

Sections Y-Y' through KK-KK 1 (Plates Al 9 to AZ6) show subsurface conditions 
in this reach. All but two of these. sections are immediately adjacent to the river 
and show a rather consistent depth of the backswamp clays, with a slight thickening 
southward. Two of the sections, HH-HH' (Plate AZ3) and JJ-JJ' (Plate AZ5) extend for 
several miles to the east and west of the river and further illustrate the homogeneity 
of the backswa~p cla,ys in transverse as well as lon.gitudinal _profile. The pattern 
is interrupted slightly by point-bar deposits from old Mississippi meander courses 
and distributaries, but the continuity of the clays, especially adjacent to the river, is 
well illustrated. 

Generally speaking, this reach is remarkably stable. Bank-line surveys show 
almost no change in channel alignment since the early 1800's. Less than one mile 
of shortening has occurred in this 26-mile reach since 1917, and only about 1.5 miles 
since 1881. A small meander at Mile 26 is migrating downstream at a very uniform 
rate, attesting to the homogeneity of the bed and banks in the area. On the other 
hand, a small bend immediately downstream from Melville, River Mile 32, has shown 
little tendency to migrate. An oddly shaped bend, much larger than the previous two, 
exists near the southern limits of the reach at Mile 44.5. This bend has also re
mained stationa~y. Borings within the bend and across the river from it (Section 
KK-KK', Plate AZ6) show thick clays which may represent a continuation of the back
swamp clays typical of this reach or a clay plug which may have diverted the river's 
course as in the case of the clay plug at Cypress Point. Subsurface information is 
too scattered in this area, however, to permit positive identification. Although the 
bed and banks of most of this reach are of backswamp materials, several small seg
ments are composed of point-bar deposits, These are in areas where slight meander-
ing has occurred and are delineated on Plates Al and AZ. ' 

Comparative thalwegs for 1904, 1938, and 1950 are superimposed on three of 
the longitudinal sections in this reach (Sections BB-BB', DD-DD' and EE-EE1, Plates 
AZO, AZl and AZZ). The comparative irregularity of the thalwegs in the earlier years 
and the tendency to fill in the deeps and level off the highs to form a smoother thal
weg is noted in the later years. The over-all deepening of the thalweg is also il
lustrated. The 1950 thalweg of the present river is now at such a depth that it is 
scouring into the sandy substratum in a number of places. This reach is conside1·ed 
the most stable of those in the leveed section of the river and is regarded as the 
principal control from the viewpoint of material type control to channel enlargement 
of the Atchafalaya River. 

Reach 46.5-56.5 

This reach is characterized by a fairly shallow topstratum. Details are 
shown onSectionsLL-LL' (PlateAZ6)and MM-MM' and NN-NN' (PlateAZ7). Section 
NN-NN 1 shows the dividing line between this reach and the typical backswamp reach 
above. The topstratum in this reach is composed consistently of point-bar deposits 
laid down along what was, at least in part, a distributary system of the Mississippi 
when it was in its Teche course, There seems ample evidence to substantiate the 
existence of a meander belt in this area of either Mississippi or Red River origin 

-which the Atchafalaya crossed in its down-valley course. The upper limit of the re
sulting point-bar deposits has been determined as Mile 46.5. The lower limits are 
uncertain but can be placed around Mile 70, approximately lZ miles below the end of 
the leveed section of the river. Little or no control of channel enlargement is ex
erted by the bed and bank materials in this reach, 
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Unleveed reach 

No detailed information has been gathered on the type of deposits which form 
the bed and banks of the Atchafalaya River beyond the end of the levees. As men
tioned above, point-bar topstratum deposits extend as far south as River M~le 70; 
beyond this, ,generalized subsurface profiles (Plates A6 and A7) show a rather con
sistent heavy clay stratum which lies below relatively thin deltaic deposits of the 
Atchafalaya River. The deltaic deposits are in most insta~ces composed of silts, 
silty clays, and silty sands, and, as such, offer little resistance to channel enlarge
ment. Their depth normally increases southward. The fairly continuous heavy clay 
stratum that lies below these deltaic deposits forms the major portion· of the bed 
and banks of the shallow channel in which the river flows. 

Natural channel enlargement is not an important factor in this reach. Rather 
than scour its bed and banks, the river takes a path of less resistance and tops its 
banks. As natural levees are built up along this lower reach, however, and as volume 
of discharge continues to increase, heavier scour will be concentrated in the river 
channel and the deposits that form the bed and banks of this reach may become of 
greater importance. 

Channel enlargement vs. material type 

No firm conclusions can be offered as to the effect of the stability of the bed 
and banks until all, or as many, data as possible have been collected, each series of 
observations put in its proper perspective, and analyzed as to its effect on increasing 
discharge. A recalculation of all cross-sectional elements available in each of the 
reaches selected above on the basis of the type of deposits which forms the bed and 
banks, and averaged by these reaches, should give a more conclusive estimate of the 
effect of bed and bank materials on cross-sectional enlargement. Table 1 presents 
a comparison of channel cross sections along a range in each of these reaches. An
nual discharge data are listed because of their apparent intimate connection with 
cross-sectional enlargement and deterioration. Other data, such as extension of 
artificial levees, dredging of the lower reaches of the river, and the date of Carr 
Point Cutoff, are given because it is felt that their effect on channel enlargement has 
been considerable. 

It has been found that the three most stable reaches in the leveed section of 
the river are those between River Miles 5.0-6.5, 14.5-15.5, and 20.5-46.5. There is 
no evidence of meandering in the first two reaches, and only very slight meandering 
in the last 26-mile reach. In each instance, the· bed and banks of the reaches are 
composed of channel-fill or backswamp clays which extend to depths greater than 
present river scour. It is safe to assume that whatever control is exerted on over
all channel enlargement by the bed and banks of the Atchafalaya, is, or may once 
have been, caused by these reaches. Figure 11, a graphic comparison of the cross
sectional data listed in Table l,shows that before the earlyl930's ranges 69and 174 
showed little tendency to enlarge. The rather rapid enlargement of both of these 
cross sections since that time may indicate that they have ceased to function as im
portant controls to channel enlargement. Comparing all the ranges listed in Table 
1, it is seen that cross-sectional enlargement can be closely correlated with annual 
discharge, especially in the four Atchafalaya River ranges above Cypress Point. 
Each increase in discharge is faithfully duplicated by channel enlargement and each 
drop in discharge by channel deterioration. Ranges 174, 354, and 434 are not nearly 
so sensitive to variation in discharge. This appears to indicate that the other reaches, 
composed mostly of loose point-bar and substratum sands, adjust themselves readily 
to fluctuations in discharge. The more stable reaches did not enlarge as readily when 
discharge increased, but raised stages within the reach to accommodate flow. When 
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Bankfull Cross-Sectional Areas in Square Feet Bank Bank 

1881 4Z,090 49,485 46,944 56,Z97 39,56Z 40,996 Z8,438 19,739 13 Z6 
1904 ZZ,345 48,987 51,994 54,010 55,084 47,037 54,380 45,178 34,140 13,480 43 38 
1916 51,386 54,056 60,795 6Z,490 60,090 5Z,Z35 54,453 47,690 43,670 ZZ,5ZO 48 5Z 
19Z7 87,1Z8 68,108 77,156 5Z,588 64,389 76,403 5Z,Z97 47 ,193 36,4Z4 55 5Z 
1931 Zl,097 49,435 54,430 6Z,700 6Z,010 65,530 78,690 55,730 53,160 40,145 
193Z* 50,874 59,160 67. 715 71,130 65,415 69,600 8Z,180 55,930 55,545 39,175 
1933 5Z,9Z5 59,788 70,3Z6 73,131 64,65Z 70,451 88,Z4Z 57,081 56,659 43,686 
1934 Z6,Z07 5Z,717 6Z,076 64,139 6Z,180 63,931 78,475 57,013 56,034 40,390 
1935 64,605 61,670 65,610 74,035 63,445 71,060 73,315 56,1Z5 57 ,465 45,150 55 57 
1936 31,Z76 69,Z60 73,840 55 67 
1937 57,830 48,160 57,791 68,Z80 74,Z40 74,916 59,400 53,539 
1938 58,608 46,840 59,400 67,400 7Z,Z80 67,600 71,600 67,680 64,760 58,960 76,360 
1944f 57 ,375 46,800 66;Z80 70,960 74,080 81,ZOO 66,57Z 65,7ZO 64,lZO 55,9ZO 96,ZOO 
1945 48,680 64,803 74,Z80 79,880 87,440 99,684 7Z,615 75,040 6Z,OOO 116,618 
1950 108,894 51,060 81,987 80,755 81,865 104,3ZO 93,840 84,460 82,960 71,5ZO 105,600 

DeEosits Fermin~ Reach:!: 

CF&PB PB CF&BS PB CF PB CF BS BS PB 

* Extensive dredging of Lower Basin begun in 1932. Approx. 90,000,000 cu. yd •. of earth dredged 193Z-40. 
t Carr Point Cutoff, December 1944. 
:i: CF indicates channel fill, PB point bar, BS backswamp. 
Note: River mileage based on quadrangles. 
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di_scharge decreased, stages subsided and cross-sectional areas did not deteriorate 
to the marked degree noted in the less stable reaches. The implication is that the 
stability of these reaches is one of the controlling factors in channel enlargement. 

The most important consideration, however, is that as the channel continues 
to deepen and penetrates more and more into substratum sands, whatever control 
the stable reaches now exert on channel enlargement will be lessened. In short, the 
controlling effect of cohesive materials in the bed and banks of these reaches is di
minishing as discharge increases, 

The increase in cross section of nearly all the ranges, which took place dur
ing years of high discharge, is notable. The trend is toward gradual channel en-

_lar_gement; _however, -yeal"-S -Of -low -dischar-ge -and -consequent -channel -deterioration 
are followed by years of high discharge during which the products of deterioration 
are removed and over-all channel enlargement occurs. The effect of two succes
sive flood years, or two or three consecutive years of high discharge, on the rate 
of channel enlargement might be critical in rapid diversion of the Mississippi into 
the Atchafalaya. 



PART V: MISSISSIPPI RIVER DIVERSION AND 
DISTRIBUTARY DEVELOPMENT 

Mississippi River Diversions 
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The building and subsequent abandonment of meander belts has occurred re
peatedly in the development of the alluvial valley of the Mississippi River. Gradual 
shifting of the Mississippi River from one side of its valley to the other has not.oc
curred. The channel is restricted to a meander belt within which it shifts, but from 
which it rarely escapes. Meander loops grow within this belt and are abandoned 
through chute or neck cutoffs, with the result that the channel again finds itself cen
trally located in the meander belt. Natural levees, which represent the coarsest sus
pended load of the stream, flank the main channel and rise notably above the elevation 
of the adjacent backswamps. In time the seaward lengthening of the channel causes 
the gradient to become so low that the river seeks a new and shorter path to the sea. 

The best defined ancient courses in the southern part of the Lower Missis
sippi Valley are the Walnut Bayou (Teche-Mississippi), which lies close to tb,e west-· 
ern valley wall in southern Louisiana, and the Lafourche-Mississippi, which extends 
southward from the modern river course at Donaldsonville, Louisiana, Between these 
meander belts is the lowland of the Atchafalaya Basin, an ideal path for the next . 
major diversion of the Mississippi River. , 

The cause of the diversion which ultimately brought about the abandonment 
of each of the full-flow courses of the river must be largely conjectural because sub
sequent migration has destroyed the direct evidence of local relationships which ex
isted when the initial diversion occurred. The regional relationships clearly show, 
however, that each new course developed because it held a gradient advantage pro
viding a shorter route to the sea. These is some evidence to demonstrate that each 
development probably was initiated when an enlarging bend of the stream intersected 
a channel on the alluvial plain which was of sufficient depth to carry low stage flow 
from the _river. There is enough evidence in each area where a diversion has oc
curred to demonstrate that the developing stream left the river at a low or an acute 
downstream angle with the main channel. 

The progressive deterioration of the channel as increasingly large amounts 
of water are diverted is readily seen along each of the abandoned courses. The 
former main channel is narrowed and locally straightened during the period of di
minishing flow. Accretion ridges and swales of a size comparable to those along the 
present Mississippi River give way to narrow accretion ridges, minor natural levees, 
and elongated narrow lakes which fill an area as wide as the former river channel. 
No evidence of channel migration (meandering) is visible in the channel filling, and 
it is therefore safe to assume that stream discharge must have been greatly de
creased before channel deterioration set in. Evidences of rapid deterioration of the 
channel in process of being abandoned are interpreted as indicating rapid capture of 
the old stream after the main volume of discharge began to be directed down the new 
course. 

Geological information indicates that the initial stages of each diversion took 
place very slowly. At a certain critical stage, water flowing through the main channel 
was insufficient to maintain it and rapid deterioration set in. Deterioration of the 
main channel added a further impetus to diversion until little low-water discharge 
could pass through the old channel. It then ceased to function. 

Dis tributary Development 

It is reasonable to assume that factors which control the growth of distribu
taries of the Mississippi River bele>w Head of Passes are similar to those which 
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control the downstream development of the Atchafalaya River. Formation of deltaic 
distributaries is a relatively rapid process, a process which is amply documented 
by historical records, · 

The Mississippi distributaries lengthen their courses and widen and deepen 
their channels in maintaining river flow across the modern delta, Silts and sands 
carried by the river are deposited and the clays flocculate when they come in contact 
with salt water in the vicinity of the mouths of dis tributaries and, in settling, gradually 
build up the floor of the Gulf. Sands translated downstream as bed load are segre
gated in river mouth bars. These bars restrict the channel and divide it into several 
offshore threads, each of which eventually develops into a new distributary. 

-Dul'ing high-stages,-when-the -river-overflows its banks, i1andi1,11ilts and clays 
are dropped close to the channel to form low natural levee ridges, These levees are 
first constructed under water just beyond the mouth of a distributary. With succes
sive floods, the levees are built to sea level and the surrounding Gulf bottom is ag
graded. Sedges and grasses begin to grow when the levees reach the water surface 
and help to trap more sediment. The levees are eventually built up to several feet 
above sea level and aid in confining the flow and increasing the discharge through the 
channel during high stages, As a result the channel is more rapidly deepened and 
widened after the levees have been built above the sea, 

During the build-out of the delta a distributary with a favored alignment re
ceives a greater volume of flow and is extended seaward beyond the others, eventually 
becoming the main channel of the river. Less favored distributaries are abandoned; 
their channels ·are filled with sand and they are finally sealed off from the river by 
growth of natural levees. The positions of these abandoned dis tributaries are marked 
by minor water bodies and by low natural levee ridges which rise slightly above the 
marsh surface, like veins in a leaf. In areas where wave attack and subsidence de
stroy the marshlands, the natural levees which border the channel are the last to 
disappear. A similar sequence of events is taking place in the growth of the Atchafa
laya delta, 

Distributary courses tend to straighten as they receive a greater part of the 
river's discharge. Such tendencies can be seen in many streams, both in the modern 
Mississippi distributaries below Head of Passes, and in the abandoned distributaries 
of the Teche-Mississippi and the Lafourche-Mississippi deltas. Most of the active 
passes of the Mississippi are flanked by anastomosing networks of minor distribu
taries or by crooked tidal channels. The relationship which these streams bear to 
the main distributary is such that each must have originated as a minor pass of the 
Mississippi, There can be little doubt that each active distributary maintained its 
initial flow in a relatively tortuous channel and that only those with favored alignment 
received sufficient flow to be maintained as distributaries. 

Straightening of dis tributaries is accompanied by some widening of the chan
nel and by great deepening, a_ development characteristic of streams cutting into 
thick cohesive clays, Abandoned distributaries in the ancient deltas of the Lafourche
Mississippi and Teche-Mississippi have been tested to determine the depths to which 
their channels were scoured. The sand filling of these channels is known to extend 
to over 175 ft. or to depths comparable to scouring in the Mississippi River below 
New Orleans, Maximum depths of scour in the leveed reaches of the Atchafalaya 
River is in the neighborhood of 160 ft. Scouring in the lower reaches 'of the river is 
practically nonexistent; the channel must be maintained by dredging. 

All evidence points to straightening, widening, and deepening of the distribu-. 
taries as the delta is prograded seaward, These effects are the direct result of in
creased discharge through a given channel and appear to be the normal effect of 
stream action on the low slopes of the near-sea-level deltaic plain. They should be 
taken into consideration when interpreting the growth of the Atchafalaya River or 
predicting its behavior. 
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Development .of the Atchafalaya Distributary 

Although the Atchafalaya River is serving as a distributaryof the Mississippi 
and is diverting flow from the river at an increasingly rapid rate, it is difficult to 
compare it with other streams which have in the past diverted the river. It is doubt
ful that the Atchafalaya would ever have become a distributary of consequence if it 
had been allowed to develop under natural conditions. The earliest records show the 
channel to have been plugged with a raft of logs for many miles downstream from the 
head. The removal of this raft and dredging of the connection with the Mississippi 
(Old River) were in larg_e measure directly l"..esp_onsihle_~ eariy_ enlar-gement-oLthe
stream. Subsequent dredging' in the Grand Lake area and at other places along its 
channel was needed to create and maintain a navigable channel, These activities 
have also accelerated enlarging processes, 

Artificial levees constructed close to the banks in the upper reaches of the 
stream have contained overbank flow and promoted channel scouring. Railroad and 
highway embankments, canals, and flood control levees in the region have served to 
confine the river flow to a few outlets; whereas, under natural conditions, numerous 
channels were available for distribution of floodwaters. 

There are other conditions which make it difficult to compare the Atchafalaya 
River with natural diversion channels, The. downstream angle of diversion of the 
Mississippi and Old Rivers was obtuse prior to the Carr Point Cutoff in 1944. Studies 
of former diversions of the Mississippi and the development of deltaic distributaries 
show that diversion.a are brought about only by channels which leave the main stream 
with an acute downstream angle. There still remains an obtuse angle between the 
thread of the Mississippi current and Old River and, were this not the case, discharge 
down the Atchafalaya might be considerably increased, 

Although actively enlarging, the Atchafalaya has shown little tendency to me
ander, and, as a matter of fact, it appears to have been straightening its course re
cently as the discharge increased, It has behaved similarly to deltaic distributaries 
in this regard, 

Grand Lake and associated lakes occupy the lowest part of the Atchafalaya 
Basin, The lakes act as a base level to the Atchafalaya River in the same way that 
the sea has served as a base level for the Mississippi River. Under natural condi
tions the lake system, which is near sea level, served as a stilling basin and flood
waters found an outlet in several minor streams which entered Bayou Teche and dis
charged by way of the Lower Atchafalaya River. A levee system now rims the entire 
b'asin. Flood stages have been greatly raised, and the stilling basin effects are even 
more pronounced. Under natural conditions, the.Atchafalaya.discharged into a net
work of bayous at the head of Grand Lake and deep scouring of a single channel did 
not occur. Confinement of water by artificial levees has concentrated the discharge 
into fewer channels, and in places has forced the river to behave as a single seaward
lengthening, widening, and deepening distributary. Abnormal flood stages set up by 
the artificial levees around the Atchafalaya Basin have permitted the development of 
abnormally high natural levees in the lower reaches of the river which further con
centrate the flow and thereby promote channel deepening. 

The critical period in the enlargement of the Atchafalaya should occur when 
the river is able to take full advantage of its shorter course to the sea by establish
ing a single channel from its head to Atchafalaya Bay. The river then should be able 
to discharge an increasingly greater volume into the Gulf during ordinary stages, 
leading to a rapid increase in diversion of the Mississippi River, 
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PART VI: SUMMARY AND CONCLUSIONS 

Former Mississippi River Diversions 

Several diversions of the Mississippi River have occurred during very re
cent geological time, Bayou Teche, which flanks the western side of the Atchafalaya 
Basin, marks a former course which was abandoned for a course which is now fol
lowed partly by the modern Mississippi River and partly by Bayou Lafourche. The 
Lafourche-Mississippi course was in turn abandoned at Donaldsonville, Louisiana, 
in favor of the present course to the sea. This last diversion has been dated as oc-

--curring-approximately 1000-years -a.-go. -In ~-acli -instance, i:he river abandoned a long
occupied channel and flowed down a lowland which offered a gradient advantage. The 
Atchafalaya River flows in an interlevee lowland similar in many respects to those 
followed by former Mississippi River diversions and thus furnishes an ideal path 
along which the Mississippi River can steepen its gradient and shorten its course to 
the Gulf. A study of former diversions of the Mississippi River does not, however, 
afford a true parallel, in that none of the former diversions discharged into an inland 
lake as does the Atchafalaya. This difference will be eliminated when the growth of 
the Atchafalaya delta has filled in the Grand Lake area and a single channel is estab
lished from the head of the Atchafalaya River to the sea, 

Bed and Banks and Their Influence on Channel Enlargement 

The bed and banks of the Atchafalaya River are composed of two distinct units: 
a loose, sandy substratum, and a finer-grained, more cohesive topstratum. The top
stratum, in turn, consists of several types of materials which offer varying degrees 
of resistance to channel enlargement, For study purposes, the leveed section of the 
Atchafalaya River was divided into eight reaches, based on the type of materials 
forming the bed and banks. The growth and development of cross-sectional areas 
along ranges in each of these reaches w~re compared. It was ·found that· one of these 
reaches, between River Miles 14.5 and 15.5, prior to the middle 1930's resisted 
channel growth to a marked degree and in so doing acted as one of the controls to 
over-all channel enlargement. The bed and banks in this reach are composed of 
tough channel-fill clays extending to depths greater than the present channel. An 
increased rate of enlargement in this reach, beginning about 1933, suggests that it 
may have ceased to function as a control reach, and that now the principal control 
to channel enlargement is an extensive reach between River Miles 2.0.5 and 46.5, 
The bed and banks of this reach are composed principally of backswamp clays which 
in a number of places have been scoured through to substratum sands, 

If the only factor influencing channel enlargement were the composition of 
the bed and banks, there would be little reason to believe that future channel enlarge
mentwould proceed less rapidly than it has in the past, In fact, bank caving and con
sequent channel enlargement should be accelerated as the channel continues to deepen 
and cuts more and more into substratum sands, In short, the controlling effect of 
cohesive materials in the bed and banks is diminishing as discharge increases, 

Channel Development in the Leveed Section of the River 

The constantly increasing trend of Atchafalaya River channel enlargement is 
amply documented by hydrographic surveys covering a long span of years. The 
trend manifests itself along many reaches of the present river by caving of opposite 
banks, a condition not observed on the Mississippi River where caving along an in
dividual reach is usually confined to a single bank, Together with over-all enlarge
ment, several significant developments are taking place in the channel. Surveys show 
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that the average channel depth is increasing, that the channel is widening, and that 
the river is straightening its course. Older surveys show deep, wide holes in the 
channel and in narrow, shallow reaches. These irregularities are being smoothed 
out as the channel enlarges and the river develops a more even thalweg profile. 

It is evident that the stream has not established equilibrium between its vol
ume, slope, load, and the materials composing its bed and banks, and that the stream 
is constantly adjusting itself to increased discharge. The straightening of its course 
and smoothing of its bed have increased the ability of the leveed section of the river 
to carry water to the lower reaches. 

Sedimentation in the Atchafalaya Delta 

The sediments which form the Atchafalaya delta and are rapidly filling Grand 
Lake showa gradual increase in coarseness from bottom to top. The earliest filling 
of Grand Lake is composed of clay and silty clay with a red-brown color which indi
cates its Red River origin. Later deposition is represented by brown and gray sandy 
silts and silty sands_ showing the increasing influence of diversion of Mississippi 
River .water into the Atchafalaya. The source of the major portion of the present 
deltaic deposits is the suspended load carried by the Atchafalaya River. 

Comparison of bed-load samples of the Atchafalaya and Mississippi Rivers 
shows that only small quantities of bed load are introduced from the Mississippi 
into the Atchafalaya River, even at high stages. Further studies are necessary to 
determine if the angle of diversion between the Mississippi and Old Rivers and the 
difference in elevation of the channel bottoms of the two streams near the point of 
diversion have an effect on the amount of Mississippi River bed load being diverted. 
The difference in channel-bottom elevations at the point of diversion may have the 
effect of a "skimming weir" which selects the fines and carries them down the 
Atchafalaya but leaves the coarse material behind. This effect should be minimized 
when the difference in channel-bottom elevation at the diversion point is reduced, and 
considerable portions of coarse bed load from the Mississippi River should then be 
carried down the Atchafalaya to increase the rate of delta-building in Grand Lake. 

Predictions as to Date of Diversion 

Present studies do not permit a prediction as to the date when the Mississippi 
will be finally diverted. However, the following generalizations may have a bearing 
on interpretations of the time of complete diversion. 

Older diversions of the Mississippi show that capture of the river was first a 
slow process until the main discharge followed the diversion arm, then 
rapid deterioration of the older channel set in. Although the Atchafalaya 
discharge is increasing at a rapid rate, there is little indication that a stage 
when rapid deterioration of the main channel begins has been reached. 
However, it is believed that when signs of deterioration are unmistakable 
in the Mississippi River channel below Old River, rapid diversion will be 
in process or the diversion arm will have become the main channel. The 
implication of the preceding statement is that when this stage in develop
ment of the diversion is reached, the stage when rapid deterioration in the 
Mississippi River channel below Old River is unmistakable, the difficulties 
of controlling it would be greatly increased if not made impossible. 

The present inability of the Atchafalaya to discharge its flow directly into 
the Gulf is an obstacle to rapid enlargement of the stream. Wate:r now in
troduced at the head of Grand Lake is impounded, raising the level of the 
lake during high stages, and exerting a backwater effect on the lower reaches 
of the river. Once the river ceases to dissipate its discharge at the head 
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of Grand Lake and can concentrate its flow in a single channel to the Gulf, 
the full advantage of a direct gradient from the head to the mouth can be 
realized. A rapid increase in Mississippi River diversion should result. 
Complete data are not available for verification of the above thesis; how
ever, this is the process of creation of active distributaries in the modern 
delta. Should further investigation show a correlation between the building 
of the Atchafalaya delta and the increasing rate of discharge, extrapolation 
from records of sedimentation in Grand Lake may permit the prediction of 
a fairly accurate date for establishment of a channel to the head of the 
Lower Atchafalaya River. This date would be a critical one in the history 

--of-the-diver-ston -of-the -Mississippi -River. 
Comparison of the cross-sectional enlargement of the Atchafalaya River 

channel with annual discharges of the Mississippi River emphasizes the 
marked effect of high discharge years on channel enlargement. In this 
connection, it should be borne in mind that several consecutive years of 
high annual discharge may critically increase the rate of channel enlarge
ment. Therefore, predictions of the future behavior of the Atchafalaya 
River based on the average annual discharges may be overly conseryative. 

Flood Control and Navigation 

Unless a channel is maintained in the lower Atchafalaya Basin, flood stages 
will increase in the leveed section of the river, and the use of the unleveed portion 
of the Atchafalaya River as an artery of navigation will cease in a very short time. 
Continued channel maintenance, on the other hand, is probably the most efficient 
method of speeding up Atchafalaya River discharge and eventual capture of the Mis
sissippi. This conflict between natural development and local interests is perhaps 
as valid a reason as can be offered for immediate control of diversion. 
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PART VII: RECOMMENDATIONS 

Geological studies to date support the view that the Atchafalaya will continue 
to enlarge until it captures the Mississippi. There is no sign of diminishing rate of 
channel enlargement and if corrective measures are planned it is recommended that 
they be undertaken as soon as possible. It is further believed that measures involv
ing direct control of Mississippi River discharge into the Atchafalaya Basin are 
preferable to partial measures, 
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APPENDIX B 

ENGINEERING FACTUAL DATA 

Location of Study and Tributary Areas 

Location 

The study area is located in the central southern part of Louisiana, extending 
from the vicinities of the con.fluences of the Old and Mississippi Rivers and of the 
Old, Red, and Atchafalaya Rivers to the Gulf of Mexico. The location and relation 
of this area to the Mississippi River and Tributary Basins is shown on Plate B 1, 
"General Map and Tributary Area.'' Lower MissfssippfValley Division and District 
boundaries and other pertinent data are shown on Plate B2, "Division Map." 

Tributary areas 

Areas tributary to the Lower Mississippi, Old and Atchafalaya Rivers com
prise about 1,245,000 square miles, or approximately 41 percent of the area of the 
continental United States, and are located generally between the Appalachian Moun
tains on the east and the Rocky Mountains on the west, and include all or parts of 31 
states and Z Canadian provinces. The major tributary streams entering the study 
area are theRed and itstributary,Ouachita-BlackRivers,which have areas of66,000 
square miles, excluding the Ouachita-Black Basins, and Z6,000 square miles, respec
tively, and waters diverted from the Mississippi River through Old River. 

Data pertinent to the Lower Mississippi River, Cairo, Illinois, to the Gulf of 
Mexico, are shown on Plates B3 through B6: "Profile of the Mississippi River Show
ing 1927 and 1937 High Water, 1936 Low Water, 1943 Channel and Class of Material 
Found along Thalweg"; "Bridges"; "Principal Locks, Contiguous to the Mississippi 
River"; and "Distances between Points along the Mississippi River in River Miles." 

Data Pertinent to the Problem 

Surveys 

Information and data derived from a great number of surveys made by the 
Corps of Engineers have been used in this study. Some of these, such as land plats 
showing bank lines of the Red, Mississippi, Old and Atchafalaya Rivers, and Atchaf
alaya Basin, date as far back as 1808, whereas other more recent hydrographic and 
planimetric surveys were made in the latter part of 1950 and the early part of 1951 
specifically to enhance existing records. · 

A compilation of hydrographic and planimetric surveys used in conjunction 
with the preparation o! this study is shown in Table I*, "Hydrographic Surveys." 

Locations and coverages of 1:20,000 plan maps are outlined on Plate B7, "Index 
to Plan Maps." Surveys and other pertinent engineering data are presented in plan, 
profile and typical comparative sections on Plates B8 through B36, "Plan, Profile and 
Sections, Red RiverbelowAcme,La.,Mississippi River inVicinityof Old River Junc
tion, Old and Atchafalaya Rivers, Atchafalaya Basin and Outlets." Distances between 
points along the Atchafalaya River and main channel are shown on Plate B 102. 

Levee profiles and flow lines of the East and West Atchafalaya Basin Pro
tection Levees below the latitude of Krotz Springs, La., are shown on Plate B37. 

* Tables referred to in this appendix may be found in volume 3 of this report.· 

Bl 
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Pertinent hydrologic and hydrographic data are included in the condensed profiles 
shown on Plate B38, "Red and'Atchafalaya Rivers, Atchafalaya Basin Main Channel 
and Lower Atchafalaya River, Acme, La,, to the Gulf of Mexico." 

A historical presentation of the natural development of Old River and vicin
ity is demonstrated on Plate B78, "Relationship of Old, Red, Atchafalaya and Mis
sissippi Rivers, 1805-1950." 

Aerial photographs 

The entire area under consideration in this study has been photographed with
in the past twenty years, and a tabulation of the various sections and dates of aerial 
coverage of the various flood ways is shown on Plate B39, "Aerial Photograph Cover
age, 1930-1950," 

Hydrologic 

Climate. Average annual temperature over the Atchafalaya Basin based on 
long-term records (58 years or more) of Weather Bureau Stations in Louisiana at 
Baton Rouge, Cheneyville, Donaldsonville, Franklin, Grand Coteau, Houma, Lafayette 
and Melville is about 68°F and monthly averages vary from 82°F in July to 53°F in 
January. Extremes of l l0°F and 2°F have been recorded at Baton Rouge. A mini
mum of 2°F has also been recorded at Grand Coteau. 

Average annual _precipitation over the basin is 5_8 inches, maximum of 83 
inches in 1905, and minimum of 38 inches in 1924. Monthly averages ranged from 
7.0 inches in July to 3.4 inches in October. Maximum annual station rainfall of 111.3 
inches occurred at Morgan City in 1946 and a minimum of 31.8 inches occurred at 
Grand Coteau in 1924. Maximum monthly station rainfall was 38.0 inches in August 
1940 at Lafayette, and minimum monthly precipitation was zero on various occasions 
at several stations, The period of record of precipitation stations in and adjacent 
to the Atchafalaya Basin is shown in Table 2, and their location is shown on Plate 
B40, "Hydrologic Stations." 

Stream flow: 
Discharre. The earliest measurements of discharge were made 

in 1851 on the Mississippi River at Red River Landing, on Old River at Tar
ras, and on the Atchafalaya River near its head, Observations have been 
made intermittently at major river stations since 1880, while from 1928 to 
date daily discharge amounts are available as derived from daily gage read
ings and systematic regular discharge measurements. Maximum of rec
ord are 1,536,000 c.f.s. at Red River Landing in 1945, 1,977,000 c.f.s. at 
Tarbert's Landing in 1937, 514,000 c.f.s, at Torras in 1937, and 661,000 
c.f.s. at Simmesport in 1945. An observation of 1,595,000 c.f.s. was made 
in 1882 at Red River Landing; however, accuracy of this observation was 
influenced by crevasses as well as the method of observation, Periods of 
record and locations of discharge measurements at regular stations per
tinent to the study area are shown in Table 3, "Discharge Records," and 
on Plate B40, "Hydrologic Stations," Rating curves for principal gaging 
stations in the study area, comparing the stage-discharge relations over the 
years of record, are presented on Plates B41 through B50, "Stage-Discharge 
Relation." 

Earliest discharge observations in the Lower Atchafalaya River were 
made at Morgan City during the flood of 19 27. Since this date intermittent 
observations have been made, The maximum observed discharge of 703,000 
second-feet occurred in 1927. 

Measurement of Wax Lake Outlet discharge at Calumet began in 1942. 
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Approximately 20 percent of Atchafalaya River flow is diverted through·this 
channel. Maximum discharge observed was 132,000 second-feet in 1950. 
A tabulation of maximum and minimum stages and discharge is presented in 
Table 4. 

Locations of the above discharge ranges are shown on Plate B40, 
"Hydrologic Stations." 

Sufficient measurements of flow in the Atchafalaya Basin and Outlets 
were made from 1935 to date to determine the distribution of flood flow with
in the basin. These measurements were made on all main tributaries or 
channels below the main AtchafalayaRiver levees. Results of the 1937, 1945, 
and 1950 observations are presented on Plates B51 through B53,_ "Hydraulic 
Characteristics." 

Maximum and minimum discharge of principal Mississippi River sta
tions for that reach extending from St. Louis, Missouri, to Baton Rouge, 
Louisiana, are shown in Table 5. 

St a.fe. Gage records have been kept regularly for many years at 
a number of locations. Observations of the Mississippi River at Red River 
Landing began in 1871 and have been continuous to date except for the period 
19 23-1940 when the gage was located across the river at Angola on the left 
bank and a short distance upstream from the present location. A maximum 
stage of 56.40 feet on the Red River Landing gage occurred in 1945 while a 
maximum of 57.45 was experienced on the Angola gage in 1927. 

Records for Lower Old River at Torras began in 1903 and the maxi
mum stage recorded was 60.5 ft. in 1927. On the Atchafalaya River four ma
jor stations have long periods of record with maximum gage readings re
corded during the' 1927 flood, as follows: Barbre Landing readings began in 
1880 with a maximum of 57.7 ft.; Simmesport, 1900 and 53.4 ft.; Melville, 
1885 and 46.8 ft.: and Krotz Springs (Missouri Pacific Railroad bridge), 1912 
and 58.5 ft. Additional records for all principal gaging stations in the study 
area are given in Table 6, "Maximum and Minimum Recorded Stages on 
Principal Gaging Stations." 

Special gages are read during flood and extreme low-water seasons on 
the Atchafalaya River and main channel and along the guide levees and sec
ondary channels during high water. Readings made during the high waters of 
1937, 1945 and 1950 are plotted on Plates B8 through B29, "Plan, Profile and 
Stations"; Plates B31, B37 and B38, "Profiles"; and Plates B51 through B53, 
"Hydraulic Characteristics." Stages of the 1945 and 1950 high waters are 
shown on Plates B35 and B36, "Plan, Profile and Sections." 

A summary of available gage records in the study area is given in 
Table 7, "Gage Records," and location of stations is shown on Plate B40, 
"Hydrologic Stations." 

Highest annual stages of principal Mississippi River stations from 
Cairo, Illinois, to the Gulf of Mexico are listed in Table 8; highest annual 
stages of Red, Black, Old and Atchafalaya Rivers, and the Atchafalaya Ba
sin and Outlets are shown in Table 9. 
Suspended load, bed materials and deposited sediment. Suspended sedi

ment and river bed samples in the Mississippi, Red, Old and Atchafalaya Rivers and 
the outlets to the Gulf were secured and analyzed in 1950-1951 to determine the 
amount and character of suspended sediment transported into and out of the Atchaf
alaya Basin, the relative contributive factor of the Red, Mississippi, Old and Atchaf
alaya Rivers to the load, the amount and nature of material deposited in the Atchaf
alaya Basin and its relation to the suspended load, and, finally, to dett:rmine any 
progressive changes in deposits that have taken, or are taking place, within the 
Atchafalaya Basin. 
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Locations of suspended sediment and discharge stations, sedimentation ranges, 
bed-material sampling points, and limits of reaches for main river channel studies 
are shown on Plate B54, "Hydrographic Reaches, Sedimentation Ranges, and Sus
pended Sediment and Bed Material Stations," 

Suspended sediment. Suspended sediment samples were secured at 
stages selected to represent various flow conditions over the range of stages 
experienced during the November 1950 through February 1951 survey. Where 
practicable, point-integrated samples were secured at locations in the stream 
as determined by the Luby method. In this procedure, sampling points were 
selected at centroids of equal areas of discharge, essentially as described in 
the Federal Inter-Agency River Basin Committee Report No. 1, "Field Prac-
~tice-and-Equipment-used in Sampling Su-spended Sediment.•• This niethod re
quires either an assumed velocity distribution or a distribution curve based 
on velocity measurements. Since tidal effects in Berwick Bay and Wax Lake 
Outlet preclude the making of rational discharge ratings, an arbitrary method 
of determining sampling points was employed at these stations. Points were 
also selected arbitrarily on the Red .River at Alexandria, Louisiana, where 
the collection of samples was primarily for the purpose of grain-size and 
mineral analysis. Travel time of the water flow was computed so that sam
pling could be performed essentially on the same water as it passed each 
sampling point. 

The suspended sediment samples were analyzed by the New Orleans 
District Laboratory for total sediment concentrations, grain size, and salinity. 
When necessary, due to light concentrations, a number of samples in the ver
tical were combined for grain-size analysis. Results of laboratory analyses 
are shown in Tables 10 through 17. 

Pertinent data on the suspended sediment oqservations are given in 
Table 18. 

Results of suspended sediment observations of the Mississippi River. 
at Baton Rouge, Louisiana, are shown on Plate BIOL 

River bed material. Thirty-eight thalweg bed-material samples were 
secured in 1951 in the Red, Mississippi, Old, and Atchafalaya Rivers and in 
the main channels of the Atchafalaya Basin. Where pas sible, these samples 
were taken from the same locations from which bed material was obtained in 
the 1932 study of river bed material. The results of the 1932 survey were 
published in January 1935 by the Waterways Experiment Station in Table 42 
of Paper No. 17, "Studies of River Bed Materials and Their Movement, with 
Special Reference to the Lower Mississippi River." 

Mechanical analyses, specific gravity, and other physical data deter
mination of the 1951 bed-material samples followed the same procedure em
ployed in the 1932 work. For purposes of comparison, results of analyses of 
1932 samples falling within the present leveed portion of the Atchafalaya Ba
sin are given in Table 19, "Physical Data and Various Constants of 1932 Bed 
Material Samples," and Table 20, "Studies of River Bed Material, 1932 Sam
ples." Results of 1951 samples are given in Table 21, "Physical Data and 
Various Constants of 1951 Bed Material Samples," and Table 22, "Studies of 
River Bed Material, 1951 Samples." 

Deposited sediment. For studies of progressive changes in theAtchaf
alaya Basin, the following surveys of sedimentation ranges are available for 
comparison: 

Atchafalaya Basin 
Grand Lake 

Six Mile Lake 

Ranges 1-18, surveys·of 1932, 1935, and 1950; 
Ranges 18A-22, surveys of 1934, 1940, 1941 

and 1950-51. 
Ranges 23-25, surveys of 1941 and 1950. 
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Ground surface elevations determined from these surveys are shown 
in comparative sections on Plates B55 through B73, "Sedimentation Ranges," 

Employing the 1932, 1934, and 1941 surveys as datums in the Atchaf
alaya Basin above Grand Lake, in Grand Lake, and in Six Mile Lake regions, 
respectively, average heights and limits of fill as of 1950-1951 conditions 
are shown in plan on Plate B74, "Lower Atchafalaya Basin, Height of Fill, 
1932-1950 ... 

Accretion in Grand and Six Mile Lakes of the Lower Atchafalaya Ba
sin, represented pictorallyin plan from low-water season aerial photographs, 
is shown on Plate B75, "Lower Atchafalaya Basin, Accretion, Grand and Six 
Mile Lakes, 1917-1950." 

Indications of overbank deposits in the leveed section of the Atchaf-
alaya River from Mile 0 to Mile 53.4(1950 survey), on the basis of 1916-1917 
and 1950 surveys, are shown in Plan, Profile and Sections, Plates BIS through 
BZI, inclusive. 
Tides, Rec-ords from the automatic tide gage located on the east side of 

Eugene Island in Atchafalaya Bay (see Plate 40, "Hydrologic Stations") are avail
able from 26 May 1939 to date. 

Table 23, "Tidal Effects in Lower Atchafalaya Basin," is a tabulation of data 
obtained from a study of available records of gages located in the Lower Atchafalaya 
Basin. 

Salinity. Locations and periods of records of water sampling stations, oper
ated primarily to determine salinity concentrations in parts per million of chlorine 
in the Lower Atchafalaya Basin and adjacent coastal areas, are shown on Plate B40, 
"Hydrologic Stations," and in Table 24, "Period of Record of Salinity Stations," 
respectively. 

The relationship of salinity in the Lower Atchafalaya Basin to stages at Sim
mesport, Louisiana, for the years 1939 to 1942 and 1947 to 1950, inclusive, is shown 
on Plate B76, "Salinity in Lower Atchafalaya Basin and Stages at Simmesport, La." 

Floods of record. A great number of floods of considerable magnitude have 
occurred on the Atchafalaya River as evidenced by records for the period 1882-1950 
and shown in Table ZS, "Record of Atchafalaya River Floods at Simmesport, La." 
Foremost among these on which a large volume of information is readily available 
are the floods of 1927, 1937, 1945 and 1950. 

Relationship between the discharges in the Atchafalaya River at Simmesport, 
the Mississippi River at Red River and Tarbert Landing and .the Red River at Acme 
in these four years is shown in Table Z6, "Elements of Discharge at Simmesport 
and· Red River Landing.'' 

Numerous crevasses occurred in the Atchafalaya River levees during the 
earlier floods, with the frequency of occurrence rapidly diminishing as the control
ling levees were strengthened, Table 27 contains data on "Crevasses of the Atchaf-
alaya River Levees." · 

Project flood. The engineering plan for flood control in the Lower Missis
sippi Valley, as adopted by the Act of 15 May 1928 and subsequent amendments, is 
based on protection against a so-called project or design flood approximately ZO 
percent greater in magnitude in the lower river than the maximum flood of record 
in 1927. The· distribution of flow for the design flood among the several major trib
utaries and outlets is shown on Plate B77. 

Flood control improvements 

Atchafalaya River levees. With the creation of the Mississippi River Com
mission by the Act of 28 June 1879, the Federal Government became an active agent 
in the control of the Mississippi River and a new period of levee development began 
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for the Lower Mississippi Valley. 
The Act of 22 September 1922 extended the jurisdiction of the Mississippi 

River Commission to the tributaries and outlets of the Lower Mississippi River 
below Cairo, Illinois, insofar as these tributaries and outlets are affected by the 
floodwaters of the Mississippi River. 

As a result of the great flood of 1927,the second Flood Control Act of 15May 
1928 was passed, providing authorization for the construction and maintenance of 
levees along both banks of the Atchafalaya River. 

Originally constructed by the State of Louisiana to grades based on the 1912 
and later the 1922 floods, the Atchafalaya River levees were subsequently strength
ened and rebuilt by the Corps of Engineers to follow the original irregular profile as 
closely as_practicable and finally extend southward to a distance m 55 niiles from 
the head of the Atchafalaya River on the east bank and 67 miles on the west bank. 

Progress of this levee construction during the period 1881-1950 is shown in 
Table 29, "Atchafalaya River Levees." 

Sill darns. To control and stabilize the river discharge down the Red and 
Atchafalaya Rivers, the President of the Mississippi River Commission, on 21August 
1886, set up a project for the expenditure of $187,500 for "Rectification of the Red 
and Atchafalaya Rivers." This plan set aside $15,000for maintenance of Lower Old 
River and called for the purchase of plant necessary for construction of a series of 
sill darns in the Atchafalaya River, with the uppermost just below Bayou des Glaises 
and the others at intervals not exceeding one-quarter of a mile. Six sills were in
dicated on the original plans, but only t:v-'o of thelle were built in the Atchafalaya River 
and one in the Red River. See Plates Bl6 and BB, respectively, for locations. 

Red River sill dam. In connection with the over-all project set up by 
the Mississippi River Commission, a sill and darn were built across the Red 
River from the west shore of Turnbull's Island westwardly to the mainland 
and between the mouth of Red River and the head of the Atchafalaya River. 
The crest of this dam was to have a suitable elevation above the observations 
in Upper Old River, its object being to force the Red River, when below a 
certain low stage, to flow through Upper Old River and discharge into the 
Mississippi River. Built to an elevation of approximately 6.8 feet m.s.l. in 
1891, this dam gradually deteriorated, was reported to be in bad condition in 
1895, and appears to hav;e been abandoned in 1896. 

Atchafalaya River, Sill Dam No. 1. Work was begun on Sill No. 1, 500 
feet below the mouth of Bayou des Glaises at the present location of the highway 
andrailroad bridge atSimmesport,La.,in 1887. Sills were laid 304 feet long, 
3 feet thick and 75 feet wide with 5-foot overlap. About 100 tons of rock were 
required to sink a mattress and with the 350 tons placed later, an average of 
42 pounds per square foot. Connection with the left bank levee was secured by 
three earthen sodded spurs with horizontal crests. Connection with the right 
bank levee was secured by two earthen sloping spurs paved with 6 inches of 
stone. Estimated cost of the sill was $34,546. Work on the dam at Sill No. 1 
was begun 7 November 1888 and completed 21 December 1888. Built of suc
cessive layers of hard clay, gravel, and willow mattresses, the upstream 
edge of the darn was placed 20 feet below the downstream edge of the sill. Two 
entire courses of mattress and a portion of a third extending out from each 
bank were sunk, all 3 feet thick, and with respective widths of 100, 66 and 30 
feet. The dam was built up to within 6 feet of low-water mark, with a heavy 
covering of rock placed on top. Final maintenance of this dam by the United 
States was performed in 1920, at which time a mattress was sunk renewing 
one-half of the apron on the upper side of the darn on the left bank. Subse
quent maintenance has been performed by the Louisiana and Arkansas Rail
road Company. Comparative sections taken at the site of this darn throughout 
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the period 1880-1950 are shown on Plate B82, "Sill Dam No, 1, Mile 4.9." 
Comparative cross-sectional areas are given in Table 30, "Comparison of 
Areas over Sill Dam No. 1, Period 1880-1951." 

Atchafalaya River Sill Dam No. 3. Work was begun on Sill No. 3, 26 
November 1888. With its upper edge 1750 feet downstream from the lower 
edge of Sill No. 1, the sill was constructed of mattresses 3 feet thick, 304 feet 
wide, and covered with a heavy layer of rock. Two spur embankments were 
built connecting the sill to the levee on the right bank, and with the old left 
bank levee having caved into the river, a new one was built around the end of 
the sill. The levee and embankments at the end of the mattress were paved 
with rock and the sill and dam were completed 27 August 1889. The mat
tresses were s0-prop.ortioned- as- to- give-the-dam.-when-completed,-side.s.lopes
of one on three and crown width of 30 feet. Final maintenance of this dam· by 
the United States was performed in 1920, at which time mattresses were sunk 
renewing one-half of the apron on the upper side of the dam along the left 
bank, others renewing the apron on the lower side of the dam, and still others 
renewing the lower one-half and the upstream left bank one-fourth of the sill, 
Soundings over Sill Dam No. 3 in 1948 showed -25 feet m.s.1. which indicate 
that the remains of the old sill are preventing a -50 foot m.s.1. pool just 
below the bridge from connecting with a -76 foot m.s.1. pool one-half mile 
below the bridge. 
Floodways, including structures, The Atchafalaya Basin Floodway was au

thorized by the Flood Control Act dated 15 May 1928, with subsequent amendments 
of 1936, 1938, 1941, and 1944, and provides for diversion of excess floodwaters from 
the Mississippi River in the vicinity of its junction with Old River. These diverted 
flows will pass through the Morganza Floodway, Atchafalaya River and West Atchaf
alaya Floodway, joining below the latitude of Krotz Springs, then will be carried 
between the guide levees through the Atchafalaya Basin Floodway, thence by way of 
Wax Lake Outlet and the Lower Atchafalaya River to the Gulf. Distribution of the 
project flood is shown on Plate B77, "Mississippi River and Tributaries, Distri~ 
bution of Project Floods." An index to utility and bridge crossings of the river and 
floodways is developed on Plate B79. 

JI o r;an za FL o o dway. The Morganza Floodway is a leveed floodway ex
tending approximately 20 miles from the Mississippi River, in the vicinity of 
Mile 280 A.H.P., about 21 miles below the mouth of Old River, to the latitude 
of Krotz Springs, Louisiana, that encompasses an area of about 105 square 
miles, Floodwaters will enter the floodway through the Morganza Control 
Structure at its head near Morganza, .La., and will be confined between the 
Upper Morganza Guide Levee and the East Atchafalaya River levee on the 
north and west and the Lower Morganza Guide Levee and the Eas..t Atchafalaya 
Basin Protection Levee on the south and east. 

One railroad and one highway crossing will be provided by the com
bined Morganza Control Structure. Three additional high-level crossings 
have been provided for the main line Texas and Pacific Railroad through Mel
ville, for the N.O.T. & M. Railroad and for U. S, Highway 190 through Krotz 
Springs • 

. Atchafalaya River. The source of the Atchafalaya River is at the con
fluence of the Red and Lower Old Rivers about 5 miles easterly from Simmes
port, La. The Atchafalaya River carries practically all of the flow from the 
Red River, serves as a distributary of the Mississippi River, and intermit
tently carries additional flow from Bayou des Glaises in the vicinity of Sim
mesport, La. Flowing in a southerly direction between the East and West 
Atchafalaya River levees for about 54.3 miles, the river loses its·identity as 
such below the ends of the levees and thence flows to the latitude of Morgan 
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City, La., through bayous and lakes. Progress of construction of the East 
and West Atchafalaya River levees during the period 1881-1950 is shown in 
Table Z9, • • Atchafalaya River Levees." Plans and elevations of bridges over 
Old and Atchafalaya Rivers are shown on Plates BSO and B81. 

Jfest Atchafalaya Floodway. The West Atchafalaya Floodway is a 
leveed floodway extending approximately 33 miles from the Bayou des Glaises 
levee between Simmesport and Hamburg, Louisiana, to the latitude of Krotz 
Springs, La., encompassing about Z60 square miles of which the lower part is 
subject to backwater from the Atchafalaya Basin. Floodwaters from the Red 
River backwater area or from the Atchafalaya River may enter the floodway 
by overtopping the Bayou des Glaises fuse plug levee at the head of the spill
way. The two_principal towns in the floodway_. Simmesport and Melville, are 
protected by ring levees. Construction of the high-level railroad crossing 
for the N.O. T. & M. Railroad is under way and a high-level crossing for U.S. 
Highway 19 0 is to be provided. 

Atchafalaya Basin Floodway. The Atchafalaya Basin Floodway extends 
from the southern limits of the West Atchafalaya and Morganza Floodways at 
about the latitude of the lower limits of the town of Krotz Springs, La., to 
Morgan City, La. It receives the discharge of the Atchafalaya River and the 
flood flows of the Morganza and West Atchafalaya Floodways which are then 
carried between the East and ·west Atchafalaya Basin Protection Levees to 
the Lower Atchafalaya River at Morgan City, La., and Wax Lake Outlet located 
approximately 10 miles west of Morgan City. Protection for Berwick and 
Morgan City has been provided by the construction of floodwalls. Locations 
of the completed structures, together with levee gaps closed during the pe
riod 1933 to 1951, are shown on Plate B84, "Structures and Levee Openings." 
Wax Lake Outlet. The Overton Act of 1936 provided for ''the construction of 

an additio:r;al outlet to the Gulf of Mexico, west of Berwick, La." As shown on Plates 
B35 and B36, "Plan, Profile and Sections," the dredged outlet extends from Six Mile · 
Lake across the Teche ridge at Calumet, La., into Atchafalaya Bay, a distance of ap
proximately 15.7 miles, crossing Bayou Teche, the Intracoastal Waterway-Gulf Sec
tion and Wax Lake Pass, The outlet is crossed near Calumet by U. S. Highway 90, 
the main line of the Southern Pacific Railroad and other public utilities constructed at 
the expense of the United States. See Plate B81 for plan and elevation of bridges. 
Dredged to a uniform depth of 45 feet below m.s.l., the outlet channel has a bottom 
width of 300 feet from Six Mile Lake to a point about 1 /Z mile below Bayou Teche, 
where it widens to 400 feet and maintains this width to Atchafalaya Bay. Completed 
in October 1941, the outlet passed 130,000 c.f.s. during the 1945 flood and has a de
sign capacity at project flood stage of Z70,000 c.f.s. The guide levees on either side 
of the outlet,. about Z,000 feet apart near Bayou Teche and about 10,000 feet at their 
lower ends, tie into the West Atchafalaya Basin Protection Levee and extend to the 
vicinity of the Intracoastal Waterway where they connect with levees built along the 
upper (north) side of that canal. No levees were built below the Intracoastal Water
way but the dredged material has been deposited in spoil banks, with openings left 
for cross drainage. The levee crossings over Bayou Teche are provided with flood
gates, one on either side to provide for a navigable crossing during low-water and 
moderate flood stages. These flood gates were completed 14 April 1950. 

Channel enlargement and dikes. As mentioned previously, the Atchafalaya 
River proper is leveed on both banks from its head to about Mile 55. A short dis
tance below the effects of this confinement, the river loses its identity and deterio
rates into a number of small streams meandering over a wide area of the lower basin 
and ultimately emptying into Grand and Six Mile Lakes. Development of a main flood
carrying channel through this reach of the basin was undertaken during the early 
1930's. A channel, known as theAtchafalayaBasin main channel, was excavated from 
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the Atchafalaya River at about Mile 55 following a general route along the cente.r of 
the floodway between the guide levees. Over a period of about 10 years this channel 
was extended to Myette Point in Grand Lake about Mile 97. Spoil from these excava
tions was placed in a manner to promote confinement of the ordinary flow and develop-. 
ment of the channel. Other dredging work was done along the leveed portion of the 
AtchafalayaRiver at restrictedreaches to assist in developmentof an efficientchan
nel. This work was done under provisions of the 15 June 1936 Act which provides for 

". , ,improvement of the discharge capacity of the leveed channel of the Atchaf
alaya River and of its outlets, including the enlargement of the openings of exist
ing railroad and highway bridges across the Atchafalaya River and such altera
tions of existing crossings or· the river as are deemed-necessary to tlie executibn 
of the plan, and the enlargement of other restricted sections of the channel." 

Locations, dates and quantities of excavations along these lines are shown on Plate B83. 

Navigation improvements 

The initial project for navigation on Old River was a feature of the project, 
"Red River below Fulton, Arkansas," adopted by the Act approved 13 July 1892, and 
provided for improvement from Fulton to the Mississippi River by clearing, snag
ging, dredging shoals, building levees either alone or in cooperation with riparian 
states, closing outlets, revetting caving banks and preventing injurious cutoffs. The 
existing project for 9 feet by 100 feet is a feature of the Overton-Red River Water
wayproviding navigation from the Mississippi River to Shreveport which was adopted 
by the River and Harbor Act of 24 July 1946. 

The first improvement of the Atchafalaya River in the interest of navigation 
was the removal of the large drift jam that blocked its upper reaches at the time of 
the first white settlement. The work of removing this jam was undertaken by the 
State of Louisiana commencing in 1840 and continuing intermittently until 1861. This 
opened a pilot channel which subsequently enlarged to its present size as a result 
primarily of river action. There is no existing Federal project for navigation on 
the Atchafalaya River. Although ample widths and depths are available from its head 
to Grand Lake, at all stages the route through Grand Lake and Six Mile Lake to Ber
wick Bay at Morgan City is shallow with controlling depths of about 5 feet at low 
water. Aproject for improving this reach to 12- by 125-foot dimensions at low water 
has been reported favorably in the "Review of Reports on Atchafalaya River, Mor-· 
gan City to Mississippi River via Old River" dated 6 September 1950. 

The existing navigation project, "Atchafalaya River, Morgan City to the Gulf 
of Mexico," was adopted by the River and Harbor Act of 25 June 1910 and provides 
for a channel 20 feet in depth over a bottom width of 200 feet, extending from the 
20-foot contour below mean low water (mean low Gulf level) in the Atchafalaya Bay 
to the same contour in the Gulf of Mexico, and for its maintenance for a period of 
three years. Work on the enlargement of the channel started 13 August 1910and was 
completed 14 October 1911. Maintenance dredging was performed in 1916, 1919, 1939 
and 1947. Since 1914 no attempt has been made to maintain project dimensions. In 
1947, maint.enance dredging was performed to restore a 10- by 100-foot channel at 
the mouth of the Atchafalaya River, vicinity of Eugene Island, between Atchafalaya 
Bay and the Gulf of Mexico, a distance of 8 miles. See Plate B29 for pertinent data. 

From Texas, the Intracoastal Waterway skirts the Louisiana coast, crossing 
the Atchafalaya River south of Morgan City. It crosses the Mississippi River through 
the Harvey and Industrial Canal Locks in the port of New Orleans, and continues to 
Florida, The Plaquemine-Morgan City Alternate Route of the lntracoastal" Waterway 
connects the Mississippi at Plaquemine Lock to the waterway at Morgan City. Its 
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existing dimensions are 9 feet by 100 feet. The alternate route crosses the East 
Atchafalaya Basin Protection Levee through the Bayou Sorrell Lock about 12 miles 
from Plaquemine. The River and Harbor Act approved 24 July 1946 authorized en
largement of the alternate route to dimensions of 12 feet by 125 feet, with a northward 
extension of the same size to Port Allen and a lock there for entrance to the Missis
sippi River. See Plate Bl. 

Navigation on the Intracoastal Waterway Gulf Section through the extension of 
the East Protection Levee below Morgan City, La., will be provided by the Bayou 
Boeuf Lock. 

The Charenton Floodgate provides an intermittent navigation connection 
through the West Atchafalaya Basin Protection Levee except at high stages in the 

_Atcha£alaya --Ba.Ain-requixing -the-closing-of -the floodgates. Floodgates in the guide 
levee on either side of Wax Lake Outlet for the Bayou Teche crossing at Calumet, 
La., will provide a navigable connection for through traffic on the existing Federal 
project on Bayou Teche, La. Similarly, Berwick Lock in the West Protection Levee 
at Berwick, La., provides a navigable connection for the existing waterway. 

Plans and elevations of bridges crossing Old River and Atchafalaya River 
and Outlets are shown on Plates B80 and B81. 

No improvements have been made on the Atchafalaya River nor in the Atchaf
alaya Basin by local interests specifically in the interest of navigation. Oil com
panies have dredged numerous minor access channels to oil well sites and have con
structed a number of oil loading docks. 

Transportation and utilities 

Improvement of the channel of the Atchafalaya River and construction of the 
West Atchafalaya and Morganza Floodways have necessitated relocation or altera
tion of three important highways and three railroad lines in addition to numerous 
power and pipeline crossings. 

Crossing the Atchafalaya River proper, the combination highway and railway 
bridge carrying Louisiana State Highway 30 and the Kansas City Southern Railroad 
at Simmesport, and the Missouri Pacific Railroad bridge at Krotz Springs have been 
lengthened and new deeper piers provided where necessary. Similar modification 
of the Texas and Pacific Railroad at Melville is presently under construction, 

Spanning the Morganza Floodway, high-level crossings of the Texas and 
Pacific Railroad and Louisiana State Highway 30 at Morganza are under construction. 
as a part of the Morganza Control Structure; while the high-level crossing of the 
Texas and Pacific Railroad from McKneely to Red Cross and high-level crossings of 
the Missouri Pacific Railroad and U. S. Highways 71 and 190 from Lottie to Krotz 
Springs have been completed, 

The above described major utilities plus additional bridge, power and pipe
line crossings are shown on Plates B79 through B81, "Utility Crossings." 

Modifications of Old and Atchafalaya River bridges have been made as a re
sult of channel changes, Table 31 and Plate B85 show comparative areas and sections 
for the Old River abandoned bridge at Tarras, La,, during the period 1903 to 1951. 
Table 30 and Plate B82 illustrate the changes of areas and sections of the Atchafalaya 
River bridge at Simmesport, La., during the period 1880 to 1951. " 

Factors Pertinent to the Problem 

Stream flow 

Composition. The Atchafalaya River discharges virtually the entire flow of 
Red River which ranges from 100,000 to 300,000 c.f.s. during the spring floods, and 
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drops to a few thousand c.f.s. during the low-water season. About 22 percent of 
Mississippi River water is diverted to the Atchafalaya River via Old River during 
flood season, contributing 100,000 to 500,000 c.f.s. under present conditions. Low
water flow diverted through Old River ranges up to 100,000 c.f.s. The annual com
position of Atchafalaya River water at Simmesport, La., in terms of inflow from Old 
River, Red River, Ouachita River, and local inflow from 192B to 1949 is shown on 
Plate B86 and Table 32. The composition is extremely variable and depends on the 
relative magnitudes of the floods on the Red River and on the Mississippi River.· 

The amount of flow diverted through Old River is a function of the relative 
discharge capacities of the Lower Mississippi and. Atchafalaya Rivers. The annual 
percentage of the total flow at the latitude of Old River carded by the Atchafalaya 
River during the period 1900 to 1950 is listed in Table 33, "Flow at Latitude of Old 
River." The flow of the Atchafalaya River at Simmesport has increased from 10 
percent of the total at that latitude in 1900 to 30 percent in 1950. The increase in 
Simmesport discharge is clearly illustrated on Plate BB7 where annual flow is com
pared with the 1900 to 1950 average annual flow. From 1900 to 1941 the flow aver
aged 11 percent less than the average for the period. From 1942 to 1950 an increase 
above the average is apparent, reaching a maximum increase in 1950 of 132 percent 
above the period average. Red River Landing flow during the same period fluctu
ated about 30 percent either way but showed no pronounced trend. The annual varia
tions of flow at Red River Landing and Simmesport for the period 1900 to 1950 are 
presented in Table 34 and Plate B87. "Percent of Annual Flow with Reference to 
Average Annual Flow for Period." The diversion of flow from Mississippi River 
through Old River, shown in Table 35, "Percentage of Annual Mississippi River Flow 
through Old River," has increased from about 11 percent in 1881 to 22 percent in 
1950. At the present time flow in Old River is infrequently reversed to direct Red 
River discharge into the Mississippi River. Occurrences of this phenomenon are 
listed in Table 36, "Direction of Flow of Old River at Barbre Landing, La." 

Stage and discharge cycle. Since about 1900 a gradual but steady enlarge
ment of Atchafalaya River discharge capacity is evident, accompanied by an in
creasing diversion of flow down the Atchafalaya River channel. Records of discharge 
in Atchafalaya River at or near Simmesport, La .• are available since lBBO. The 
annual discharge capacity for sfages of 10, 25, 40 and 45 feet are plotted on Plate 
BBB. "Rate of Increase of Discharge Capacity.of Atchafalaya River." Prior to about 
1900, observations were considerably affected by crevasses and to a less degree by 
method of observation. Unusual discharge in 18B2, 1884~ 1B90 and 1892 is attrib
uted to crevasses. Subsequent to 1900, excursions of discharge from a mean trend 
became smaller and less frequent. Trends of discharge for 10, 25, 40 and 45 feet 
on the Simmesport gage are extrapolated from experienced observations to 1960. 

Relationship between the discharge in the Atchafalaya River at Simmesport, 
the Mississippi River at Red River Landing and Tarbert Landing and the Red River 
at Acme in these four years, 1927, 1937. 1945 and 1950, is shown in Tab.le 26, "Ele
ments of Discharge at Simmesport and Red River Landing." It is noted from this 
table that 23 percent of the Mississippi River flow at Tarbert Landing was carried 
off by the Atchafalaya River via Old River at the peak stage in 1937, with 18 percent 
in 1945 and 24 percent in 1950; and that during the 1945 flood, the Atchafalaya River 
carried 661,000 c.f.s., slightly in excess of the required flood-carrying capacity for 
the project or design flood referred to on page BS. 

The rapid enlargement of the Atchafalaya River is evidenced by peak dis
charge for the years 1927 and 1945. With a stage of 53.3 feet at Simmesport on 14 
May 1927, the discharge was 460,000 c.f.s. With a stage of 51.4 feet at the same 
location on 28 April 1945, almost two feet lower than in 1927, the discharge was 
661,000 c.f.s., or 201,000 c.f.s. larger. · 

In the reach immediately below Old River,. the Mississippi River bankfull 
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areas have decreased an average 10 percent during the over-all period 188Zto 1950. 
These data are shown in detail in Table 37, "Areas Below Bankfull Stage, Missis
sippi River, Mile 301.7 to Z88.0." Data for selected ranges are presented on Plate 
B89, "Annual Variation of Bankfull Areas of Selected Reaches of Mississippi River 
and Average Percent Diversion of Flow through Old River, 1882-1950." 

The stage-discharge relation at Red River Landing and Simmesport for the 
period 1880 to 1950 has· been analyzed for indications of progressive change. Such 
change is evident at Simmesport whe~e a progressive shift of the relation toward 
greater discharge is apparent. The relation at Red River Landingundergoes a lesser 
and generally random change and is considered comparatively stable. The stage
discharge relation for all important stations of interest on the Mississippi, Red and 
Atchafalaya Rivers is shown on Plates B41 through B50. 

-cross sections of the~e<i~iver~anCiing Ciiscbarge range for available years 
from 188Z to 1950 are plotted on Plate B90, "Comparative Sections of the Missis
sippi River at Red River Landing Discharge Range." 

The trend of average monthly and annual stages of the Mississippi River at 
Red River Landing, La., for periods 187Z to 1950 is shown in Table 38. 

Slope. An analysis of the stage-discharge relation of the Mississippi River 
at Tarbert's Landing and Red River Landing, which bracket Old River, reveals a close 
similarity in stage variations, Between 1933 and 1950 the stage at Tarbert's Landing 
for one million cubic feet per second shows a decrease of five feet, with a four-foot 
decrease at Red River Landing over the same period for a somewhat sm~ller dis
charge. Slope is not appreciably affected by these changes. 

The water surface slope in Red River below Alexandria is extremely vari
able, being dep_endent on Mississippi River backwater conditions, No discernible 
trend is indicated, 

A study of high-water stages at the latitude of Old River revealed that water 
surface slopes through Old River have reversed during the past seventy years. Prior 
to about 19 Z7, stages at Barbre Landing were generally higher than at Red River 
Landing indicating a preponderance of flow from Red River to the Mississippi. In 
more recent times the trend has been toward a preponderance of flow from the Mis
sissippi River to the Atchafalaya. Very rarely now does flow enter the Mississippi· 
from the Red, Whereas in the earlier period the Atchafalaya was incapable of han
dling the flow of Red River, it has now enlarged to better than twice the capacity of 
the Red and derives a major portion of its flow by diversion from the Mississippi. 

Slopes in the Atchafalaya River are progressively flatter within the leveed 
reaches, and comparatively steeper through the Atchafalaya Basin, For a discharge 
of 350,000 c.f.s. at Simmesport in 19Z9 the water surface was 49 feet m.s.l,, and at 
Atchafalaya, 54 miles downstream, ZZ.5 feet m,s.l,, a differential of Z6.5 feet. In 
1950 for a discharge of 350,000 c.f.s. at Simmesport, the water surface elevation 
was 39.5 feet m.s.l., a lowering of 9.5 feet in Zl years, and Z6 feet m.s.l, at Atchaf
alaya, an increase of 3.5 feet in the same period. The 1950 slope differential was 
13.5 feet. These changes are presented graphically on Plate B9 l, "Atchafalaya 
River Water Surface Profiles for 350,000 c.f.s.," and reflect the adjustment of the 
river to its confinement by levees, 

Below the levees steeper slopes have resulted from silting of the lower basin. 
That the Atchafalaya is engaged in pushing an efficient channel to the Gulf is plainly 
indicated by comparative surveys plotted on plan and profile Plates BZl through 
BZ7. The process involves first the deposition of a sedimentary floodplain and then 
cutting a channel across it. The trend to steeper slopes is reversed as the efficiency 
of the new channel increases and will eventually result in lesser slope being re
quired. Studies of surveys since 1916 indicate that such a channel is being developed 
at a _rate of about one-half mile per year. Continuation of this rate would provide an 
efficient channel to the Gulf of Mexico by about 1985 or 1990. 



Bl3 

Diacharge element•. Discharge& of the Mississippi and Atchafalaya Rivera 
at Red River Landing and at Simmesport, respectively, have been analyzed as to 
velocity and area elements for the great floods of 19Z7, 1937, 1945 and 1950. The 
Simmesport range of the Atchafalaya River shows a chronological increase in both 
velocity and cross-sectional area, while at Red River Landing the Mississippi River 
shows an increase in velocity and decrease in area. All changes are of the order of 
10 to ZO percent. Stages are generally lower for consecutive floods at both ranges. 
Supporting data are presented in Table Z6, "Elements of Discharge at Simmesport 
and Red River Landing.•• 

Distribution of flow in Atchafalaya Basin: 
Procedure. Flood flow in the Atchafalaya Basin is carried partly 

within the m.ajo.r diatrihutazy channels- and-partly-as-ov~rbank- !low-confined
between the East and West Atchafalaya Basin Protection Levees. Distribu
tions of 1937, 1945 and 1950 flood flows in the basin are diagrammed on 
Plates B51 through B53. Observations of flow in main and secondary channels 
were made near the crest to provide the basic data for these charts. However, 
as measurements were not taken at the time of peak discharge, such values 
were adjusted to represent crest conditions. This adjustment was generally 
in ratio to the discharge change at Simmesport, La. 

The flow elements thus established were further adjusted· for con
sistency of flow at reach boundaries, supplemented by .calculations with 
Manning's formula. 

Water surface contours, shown at one-foot intervals, are based on a 
number of gage readings and high-water marks. Profiles were plotted along 
the guide levees and main channel to facilitate interpolation of conto-ur inter
vals. Adjustments were made as required by considerations of continuity. 

At some points abnormal topographic conditions had considerable ef
fect on flow distribution and water surface elevations. The south bank of 
Little Atchafalaya River is the most outstanding example of this condition. 
This bank is generally above river stages, thereby restricting southward flow 
to distributary channels that cut through the ridge. 

Discussion. Development of the trend of distribution of flow in the 
Atchafalaya Basin, based on flood flows of 1937, 1945 and 1950, presents a 
complex problem when it is considered that the discharge of 1937 varied 
greatly from those of 1945 and 1950 and that many man-made changes took 
place during that period. Since the 1937 flood was considered smaller than 
those of the other two flood years, about 170,000 c.f.s. less, direct compari
son is considered impractical. In the 1937 flood much of the overbank flow 
was of such shallow depths that flow patterns were much less regular than 
those experienced in 1945 and 1950, 

The extension of the levee to Butte la Rose, completed prior to the 
1949 high-water season, resulted in a stage increase of the Atchafalaya River 
at the end of the East Atchafalaya River levee of over two feet. This stage 
increase decreased to a negligible amount at the lower end of the Whiskey Bay 
Pilot Channel Extension reach of the Atchafalaya Basin main channel. The 
main channel from this point to Mile 90 shows no pronounced change in carry
ing capacity for the period 1945 to 1950. From Mile 90 to Mile 98, the reach 

·of recent alluvial deposits, the 1950 flow line indicated considerable deterio
ration of the cross-sectional area. The backwater effect of this deterioration 
extends upstream to about Mile 84. Below Mile 98 channel deterioration is 
evidenced by excessive deposits. . 

Along the West Atchafalaya Basin Protection Levee, except for the 
obvious effect of the West Atchafalaya River Levee Extension to Butte la Rose, 
there is no appreciable change in overbank and secondary channel carrying 



Bl4 

capacities during the period 1945 to 1950. A stage increase of about 0.9 foot 
is indicated for the Grand Bayou loop south of Round Lake. Stage increases 
below this point are caused by the deterioration of the main flow carrying 
channels. 

Along the East Atchafalaya Basin Protection Levee· considerable 
changes in flow conditions have taken place since and probably during the 
high water of 1945. 

During the 1945 high water the dike across the mouth of Alabama 
Bayou and adjacent to the head of the Whiskey Bay Pilot Channel was flanked 
and subsequently destroyed. Other gaps in the spoil bank of the pilot channel 
also developed. The enlargement of these gaps, combined with the increased 
stages resulting from the extension of the West Atchafalaya River levee 
greatly increased the flows of highly sedimentary waters into the· upper 
reaches of the eastern portion of the basin. This phenomena resulted in the 
formation of large deposits halfway across the basin from the head of Whiskey 
Bay Pilot Channel to and including the cross-basin ridge formed by upper 
Grand River. 

At the time of the 1937 high water the eastern section of the basin was 
honeycombed by a network of interconnecting bayous and sloughs whose com
bined capacity carried the major amount of the overbank flow assigned that 
sector. These waterways are now entirely disconnected in the eastern portion 
of the basin and are nonexistent in the western part. 

The progressively increasing outflow of the enlarged Atchafalaya Riv
er'into the upper reaches of the eastern section of the Atchafalaya Basin 
combined with an attendant decreasing flow capacity of that area as a result 
of sedimentation has resulted in a trend of increased basill stages for a given 
flood magnitude, the ultimate stage being contingent on man-made restric
tions or improvements of the Atchafalaya River and Basin. 

Hydrographic comparisons 

Comparative cross-section elements were computed and tabulated for each 
year of record subsequent to 1880 on the Red River from Mile 6.8 to Mile 35.3, on 
the Mississippi River from Mile 318.6 A.H.P. to Mile 277.1 A.H.P., on the Old and 
Atchafalaya Rivers from the Mississippi River to Mile 54.3 of the Atchafalaya River, 
on the.Atchafalaya Basin main channel from Mile 54.j to Mile 75.0, and on the Atchaf
·alaya River and Outlet below Mile 54.3. These elements are based on bankfuli and 
mean low water datums shown on Plates B92 and B93. For study purposes, the vari
ous streams were divided into reaches of approximately 5 miles each and composite 
reach elements developed. The average number of surveyed ranges used in prepa
ration of the reach data are shown in Table 39. Detailed coverage of pertinent water
ways is discussed below. 

Red River. The part of Red River considered in this study extends from Mile 
6.8, its junction with Old River, to Mile 35.3, a distance of about 28.5 miles. For 
purposes of this study, the river has been divided into reaches each about 5 miles in 
length, with reach 1.R located at the lower end of the stream and reaches 2R, 3R, et 
seq., lying progressively upstream, as shown on Plate B54. Comparative cross
section elements have been computed and tabulated for each year of record and are 
shown in Table 40, "Comparison of Cross Section Elements by Reaches for Period 
1882-1950." Graphic display of cross-section elements is shown on Plate 94, "Cross 
Section Elements by Reaches in Relation to Time and Comparison of Cross Section 
Elements by Reaches." 

Comparison. Throughout the period of record from 1892 to 1950, the 
cross-section elements of Red River have undergone no drastic changes, 
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although variations are noted for the intervals between surveys. From 1892 
to 1910, the bankfull and mean low water dimensions of the stream along 
reaches IR through SR generally decreased with the maximum rate occurring 
in reach IR, as will be noted from an inspection of Plate B94, while the di
mensions of reach 6R showed a slight increase as reflected by the gain in 
mean low water area of 600 square feet an~ at bankfull by an area of about 
1,000 square feet. 

Between 1910 and 1938, at mean low water, the areas of all reaches 
increased by 1,000 to 4,000 square feet, At bankfull stage, the areas increased 
by 2,000 to 6,000 square feet. Area gain was the result generally of increased 
depth at reaches IR through 3R and by increases in depth and width at reaches 
4R through 6R. 

Between 1938 and 19SO, at mean low water, the areas of all reaches, 
excepting reach 4R decreased by 600 to 3,000 square feet, the area of reach 
4R increasing by 6,000 square feet. At bankfull stage, the areas of reaches 
IR and 2R decreased by 2,380 and 10 square feet, respectively, while areas 
of reaches 3R through 6R increased from 340 to 11,000 square feet. Changes 
in area at mean low water resulted from depth changes since at all reaches 
the widths generally increased, At bankfull stages, the change in area at 
reaches IR and 2R was caused by decreased depths, the widths generally in
creasing, and at reaches 3R and 4R the increase in area was the result of 
greater depths and widths, while at reaches SR and 6R the change was the re
sult of greater widths as depths declined slightly. 

Sunima ry. Over the SS-year period of record, as evidenced by the re
sults of four surveys, small change has been noted in the channel character
istics of Red River, Generally, the trend has been a decrease in capacity at 
bankfull and mean low water caused by lesser depths though widths generally 
have increased slightly. It must be remembered that the period of record as 
defined herein is antedated by the significant man-made works in the area, 
i.e., removal of Red River rafts in 1828; Shreve's Cutoff in 1831; removal of 
the Atchafalaya River raft in 1840; and construction of the two sill dams in 
the Atchafalaya River in 1888 and the sill dam in Red River in 1891. 

The minor changes noted in Red River at this latitude are not signifi
cant and are mentioned in connection with the enlargement of the Atchafalaya 
River at this time to show the lack of effect on the latter stream's behavior 
and possibly a slight negative value in the over-all picture. 
Mississippi River. The part of the Mississippi River considered to be perti

nent to the problem and included in this study extends from Mile 277.1 to Mile 318.6 
above Head of Passes, a distance of about 42 miles. This length has been divided 
into eight reaches averaging about S miles each, beginning with reach IM at Mile 
318.6 and increasing in numbers downstream to reach SM which ends at Mile 277.l 
A.H.P,, as shown on Plate BS4. Old River connects with the Mississippi River at 
Mile 301.S A.H.P. at the upstream end of reach 4M. 

The reach average areas, widths, and depths for below bankfull and mean low 
water stages, as obtained by computing the arithmetic average of the elements of 
each surveyed range falling within the limits of each reach for period 1882 to 19SO, 
are shown in Table 41,"Comparison of Cross-Section Areas," Table 42, "Compari
son of Stream Widths," and Table 43, "Comparison of Average Depths." Graphic 
displays of the tabulations are shown on Plate B9S, "Comparison of Cross-Section 
Elements," and on Plate B96, "Cross-Section Elements by Reaches in Relation to 
Time.'' 

Comparison. A studyof the reach areas of the Mississippi River over 
the period 1882 to 19SO shows that for the same reach, great variations in 
area have taken place within short periods. Generally, the maximum change 



B16 

in dimensions cannot be applied at any one reach for any particular year since 
variations occurred throughout the period of study, 1882 to 1950. Maximum 
increases in area were noted at reach 2M for the period 1895 to 1922. Radi
cal decrease in area has also been noted at reaches 7M and BM for the same 
periods. Generally, for the upper reaches depth increases have been offset 
by decreases in width, whereas along the lower reaches depths have declined 
generally. ·The over-all result has been that the upper reaches remain at 
about their original capacities whereas the lower reaches have decreased in 
areas, 

Summary. A detailed analysis of the fluctuations of the dimensions of 
Mississippi River reaches in the light of sustained high and low discharge is 
not possible in view of the infrequent surveys along this part of the river. 
-However,-the-0-ver~all-!'esult-o!-high-and -low-discharge, -man-ma<le improve
men.s, and progressive Old River diversion on the Mississippi River reaches 
is quite apparent, and from these data certain definite conclusions concerning 
reach behavior can be obtained. In 1882, almost half a century after Shreve's 
Cutoff, when the enlargement of the Atchafalaya River had progressed to the 
point where remedial measures were being undertaken, wide disparity in 
bankfull areas of the reaches under study were noted. The upstream reaches, 
lM through 4M, varied in area by over 20,000 square feet, while reaches SM 
through 8M varied by about 14,000 square feet. The four upstream reaches 
had an average bankfull area of about 220,000 square feet, while the reaches 
downstream from the Old River junction averaged 200,000 square feet. Down 
through the years these averages as well as individual dimensions fluctuated 
down or up depending on whether a sustained low flow or a period of flood 
discharge was experienced. 

The 1950 survey shows that reaches IM through 4M have attained an 
average bankfull area of 215,000 sq. ft., an average decrease of 5,000 sq. ft. 
and that the greatest difference in area between any two of these four upper 
reaches is about 6,000 sq. ft. compared with 20,000 sq, ft, difference existing 
in 1882. The survey further shows that reaches SM. through 8M average 
172,000 sq. ft. in area at bankfull stage, an average decrease of 28,000 sq. ft., 
with a maximum difference of 6,000 sq. ft. between any two of the four reaches 
in 1950 as compared to the difference of 14,000 sq, ft. noted in 1882. 

It will be noted that over the period of years, 1882 to 1950, the four 
upstream reaches underwent only minor changes in dimensions, whereas' the 
areas of the four downstream reaches were reduced principally because of 
reduced depths, although widths at reaches 7M and SM also decreased, 
Old River, Location of the Old River reach, comprising the entire length of 

Old River, is shown on Plate B54. Tabulated comparative cross-section elements of 
the Old River reach and graphic illustrations of the tabulated data for the period 1894 
to 1951 are shown in Table 44 and Plate B97, respectively. 

Comf>ari son. From 1894 through 1922 bankfull areas increased from 
28,000 square feet in 1894 to 36,000 in 1922, an enlargement of 8,000 square 
feet, as a result of progressively increasing depths attended by fairly stable 
widths, During this period mean low water areas of about 9,000 square feet 
apparently remained fairly constant. 

Subsequent to 1922, probably as a result of the 1927 flood, bankfull 
areas' increased from 36,000 square feet in 1922 to 61,000 in 1950, an in
crease of about 70 percent. Mean low water areas increased from about 
9,000 square feet in 1922 to about 21,000 square feet in 1950, an increase of 
about 130 percent. These increases in areas resulted from increased widths 
and depths. 

Summary. Plate B97 indicates the extent and rate that channel 
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enlargement in Old River has followed the extension of the Atchafalaya River 
levees shown in Table 29. From 1894 to 1950 bankfull reach areas of.Old 
River increased from 28,000 square feet in 1894 to 61,000 square feet in 1950, 
an increase of about 120 percent. Mean low water reach areas increased 
from 8,000 square feet in 1910 to about 21,000 square feet in 1950, an increase 
of about 160 percent. 
Atchafalaya River and Outlets. The Atchafalaya River from its head to Mile 

54,3 is divided into 11 reaches, each approximately 5 miles long, with reach 0 at the 
head and reach 11 terminating at Mile 54.3. Locations of these reaches are shown 
on Plate B54. Tabulated comparative areas, widths, and depths of this portion of the 
Atchafalaya River by reaches for the period 1880 to 1950 are shown in Tables 45, 46 
and 47, respectively. Graphic illustrations of the tabulated data are shown on Plates 
B98 and B99. Increases in cross-sectional areas, below mean low water and bankfull 
stages by reaches, expressed in percent of 1880 areas, are listed in Tables 48 and 49, 
respectively. A tabular comparison of 1938 and 1950 bankfull cross-section reach 
elements, based on the 1950 datum, is shown in Table 50. 

The Atchafalaya Basin main channel, extending from Mile 54.3 to Mile 75.0, 
is divided into 5-mile reaches identified as reaches 12 through 15. Locations of these 
reaches are shown on Plate B54. Tabulated comparative cross sections of these 
reaches are listed in Table 51. 

The Atchafalaya River and Outlets from Mile 54.3 to Mile 78.8, junction with 
Mile 73.1 of the main channel, is divided into 5-mile reaches identified as reaches 
12A through 16A. Locations of these reaches are shown on Plate B54. Tabulated 
comparative cross-section elements of these reaches are listed in Table 52. 

Comparison. Prior to 1880 Darby, in his "Geographical Description 
of Louisiana" states: 

"The Atchafalaya was first obstructed by timber in 1778." In Ellicott's 
journal we find that " .•. this branch (the Chafalia), notwithstanding its 
magnitude, is not navigable to the Gulf of Mexico, owing to the immense 
floating bridge or raft across it, of many leagues in length, and so firm 
and compact in some places that horses and cattle are driven over it. 
This surprising bridge or raft is constantly augmenting by the trees and 
rubbish which the Chafalia draws out of the Mississippi." 

Following the Louisiana Purchase, Major Stoddard who took posses
sion of upper Louisiana in l804, described the Atchafalaya as being completely 
obstructed by logs and other material a few miles from its head. He stated 
that in leaving the Mississippi River about three miles below Old River, the 
Atchafalaya was about 200 yards wide, and had a depth at low water of 18 feet 
and at high water of about 30 feet. Thirty miles below its head the river was· 
obstructed by a raft of wood bound together by a heterogeneous mixture of 
ligneous and other matter. In the course of 20 miles the navigation was 
choked by 10 or 12 similar rafts and he calculated that they totaled not less 
than 9 miles in length. He observed that some of the rafts formed good 
bridges and were passable at all seasons. These rafts rose and fell with the 
water and were justly termed floating bridges. 

In 1817 Darby wrote: 

"On the subsiding of the spring floods, I have seen the water flowing from 
the Atchafalaya into the Mississippi. This circumstance is very contrary 
to the common opinion on the subject but it is true. Indeed, so completely 
is the communication cut off at low-water between the two rivers, that 
very often a common canoe cannot be taken from one to the other."· 
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Prior to 1831, Red River discharged into a bend of the Mississippi 
River from which the Atchafalaya was supplied. Navigation of the Lower Red 
River was impaired by backwater from the Mississippi River which occa
sionally extended to Alexandria, La., on the Red, and to Monroe, La., on the 
Ouachita River. The Atchafalaya was rafted heavily. After Shreve's Cutoff 
in 1831, Red River sought the Mississippi River by the shortest route, through 
Upper Old River, north of Turnbull 'a Island; while Lower Old River, from the 
head of the Atchafalaya to the Mississippi River, silted up and bore a heavy 
willow growth. 

To maintain a navigation route to Opelousas, La., and the Atchafalaya 
country the State of Louisiana in 1840 initiated the work of removing the raft 
at the head of the Atchafalaya River. To this work and the disturbance of the 
e~uilibrium_hetw_e_en_the_Mississippi,-Red _and AtchafalayaB.ivers by Shreve's 
Cutoff was due the initial enlargement of the latter stream. 

Immediately upon the removal of the obstruction from the upper part 
of the Atchafalaya its rapid enlargement commenced, Portions of the raft 
that had been left, as not endangering navigation, were washed out piecemeal, 
the bed was deepened, and heavy caving was started in the bends and on both 
sides of narrow reaches. Lands previously exempt from overflow were an
nually submerged by the increasing volume from above and by the nonextension 
of proportional relief through the lower reaches of the stream, The recorded 
increase in cros a-sectional area at the head of the Atchafalaya River between 
1851 and 1870 was from 24,400 to 52,100 square feet. The increase of dis
charge, estimated by the Board of Engineers reporting on Major Benyaurd 's 
report, between 1878 and 1879 was from 120,000 to 180,000 cubic feet per 
second. 

Besides the increase of discharge, levees were built and outlets 
closed,. By 1874, 37 outlet bayous were closed causing the Atchafalaya to 
scour its bed, deepening and widening it everywhere. The process was grad
ual and the levees in existence in 1874 constituted the third levee system 
that had been constructed, others having succumbed to caving banks. 

For sever~! years following Shreve's Cutoff, the flow of Red River 
passed to the north of Turnbull's Island en route to the Mississippi River. 
In 1873, after great enlargement of the Atchafalaya, Lower Old River, which 
had silted and grown up with willows, cut out and the northern channel closed 
up. Red River discharge followed the line of least resistance down the Atchaf
alaya and only surplus Red River discharge passed along the southern channel 
to the Mississippi River. 

As the Atchafalaya continued to enlarge, its demands became more ex
acting, and this surplus was so reduced and uncertain that Lower Old River 
became a wide, shallow slack-water basin receiving sediment alternately from 
the Mississippi and Red Rivers. In 1876 the process had nearly closed the 
low-water connection. Near the lower end of Turnbull 's Island the waterway 
was only about 100 feet wide and 20 inches deep. By the end of the low-water 
season the bar cut out. In 1877 a similar bar formed nearly a mile toward 
the Atchafalaya, the scoured channel of 1876 remaining open. The new bar 
was dredged out by the State of Louisiana, Similar obstructions occurred in 
1878, 1879 and 1880 reforming each year at points nearer the Atchafalaya, 
with channels dredged in previous years remaining open, 

In portions of the Atchafalaya River the enlargement due to erosion 
had become so alarming during the latter part of the nineteenth century, in 
consequence of the possibility of the diversion of the Mississippi River through 
this shorter route to the Gulf of Mexico, that in order to forestall such a ca'.'" 
tastrophe two mattress sills were laid out across the Atchafalaya in 1888 at 
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a point about four miles below its head. These sills extended across the 
stream to the tops of the higher water banks, and as anticipated, they·practi
cally fixed the section in their immediate vicinity and prevented abnormal 
increases in discharge. 

Meanwhile changes were going on in Old River and to a much greater 
extent in the Atchafalaya about 20 miles from its head. Erosion.was unusual 
in form and intensity. Caving banks were often confined to points rather than 
bends, and instead of the deepestwater existingin reaches of contracted chan
nel, excessive depth was coincident with extreme width. 

In 1880 with the levee system constructed along both banks of the 
Atchafalaya River through reach 2, and along the right bank through reach 5, 
the bankfull area of the river at reach 2 and upstream there.from averaged 
about 55,l}l}i} square feet. Below reach 2-the partiaily ieveed-and- unieveed
reaches decreased sharply in area down to 20,000 square feet at reach 8. 
The stream thus presented a unique appearance in that its channel near its 
source was 2.75 times as large as its channel near its lower extremity. 

During the 24-year interval prior to 1904, levee construction along the 
Atchafalaya River was extended to include reach 7 on both banks and to in
clude reach 8 on the left bank. Ten major floods were experienced during 
this time among which was the flood of 1882, which is probably the most ex
tensive in the history of the Mississippi Valley. The levees did not offer 
complete immunity from floods as they were overtopped and breached many 
times during the 24-year interval. The 1904 survey revealed that during the 
24-year period the bankfull areas of newly leveed reaches increased by 
amounts in the category of 15,000 to 20,000 square feet, while the areas of 
leveed reaches at the beginning of the period showed no important change, the 
enlargement resulting from a combination of increased width and depth. 

In 1904 the bankfull areas of reaches 0 through 6 averaged about 
55,000 square feet, while the areas of reaches 7, 8 and 9 decreased sharply 
from this magnitude to. an area of about 20,000 square feet at reach 9 with 
reaches 10 and 11 having bankfull areas of 19,000 and 17 ,000 square feet, 
respectively. The Atchafalaya River thus presented a more modified appear
ance in that along the upper half of its length reaches were comparable in 
area, whereas along the unleveed or partially leveed lower half of the stream 
the reaches were still comparably deficient in size. 

During the 12-year interval from 19 04 to 1916, four major floods 
were recorded. Also during this period, levee construction was extended 
along both banks of the river to include reach 8. The 1916 survey showed 
that during the 12-year interval consistent enlargement of the Atchafalaya 
had taken place along reaches 0 through 8 in the category of about 6,000 
square feet. The unleveed reaches 9, 10 and 11 meanwhile had enlarged by 
20,000 square feet in area. These enlargements resulted principally from 
increased depth, although widths had increased proportionately along the 
lower extremities of the river. 

The 1916 survey showed that the areas of reaches 0 through 6 averaged 
slightly in excess of 60,000 sq. ft. at bankfull stage. The areas of reaches 8, 
9 and 10 averaged (l.bout 40,000 sq. ft. at bankfull with the area of reach 11 
averaging about 30,000 sq. ft. 

During the 15-year interval just prior to 1931,four major floods were 
experienced, among these being the 1927 flood, admittedly the worst of record, 
and which resulted in numerous levee breaks. During this period levees were 
extended along the left bank to include reach 11 with no further extension along 
the right bank. The 1931 survey ,showed generally a moderate incr~ase in 
bankfull areas of reaches 0 through 7 during the 15-year interval, averaging 
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from about Z,000 to 5,000 sq. ft., excepting reach 4 which increased by 14,000 
·sq. ft., the latter probably being caused by the Melville crevasse in 19Z7. 
Reaches 8 through 11 showed marked increases of between 13,000and 19,000 
sq. ft., as a result of abnormal width increases. 

The 1931 survey showed that the bankfullareas of reaches 0 through3 
averaged about 64,000 sq. ft., areas of reaches 4 and 5 were in excess of 
70,000 sq. ft., and areas of reaches 6 through 11 averaged about 55,000 sq. 
ft. Essentially no levee extension was made during the year. 

From 1931 to l 93Z survey data indicated enlargement at bankfull stage 
of reaches 0 through 3 in amounts varying from 5,000 to 15,000 sq. ft., at
tributable to increased depths. Reaches 4, 5, et seq., enlarged by ZOO to Z,000 
sq. ft., excepting reach 6 which decreased by ZOO sq. ft. 

The 193Z survey showed that the bankfullareas of reaches 0 through5 
averaged about 73,000 sq. ft., the areas of reaches 6 through 10 about 57,000 
sq. ft., and reach 11 about 50,000 sq. ft. During the year levee construction 
was extended along the right bank to include reach 10. Only medium high 
water was experienced during this time. From 193Z to 1933 survey data in
dicated rather consistent enlargement along the entire length of the stream, 
averaging about 2,000 to 3,000 sq. ft. as a result of depth increases and some 
minor changes in width. 

The 1933 survey showed that the areas of reaches 0 th!ough 5 av
eraged about 75,000 sq. ft. at bankfull stage, and the areas of reaches 6 
through 10 followed a pattern of about 60,000 sq. ft. average, whereas reach 
11 had an area of 51,000 sq. ft. For about eight months of the period 1933 
to 1934 extreme low water was sustained. The result of this low water was 
felt along the entire length of the stream as the 1934 survey showed that 
all reaches had decreased in area at bankfull stage by amounts ranging from 
800 sq. ft. to 9 ,000 sq. ft. Depths decreased along the entire length of the 
stream, widths remaining practically constant. 

The 1934 survey showed that the areas of reaches 0 through 5 aver
aged about 68,000 sq. ft., the areas of reaches 6 through 10 about 57 ,000 sq. 
ft., and reach 11 about 48,000 sq. ft, at bankfull stage. 

The 1935 survey was made following the moderate high water of that 
year and indicated increase in areas of all reaches excepting reach 6 which 
showed no change and reach 7 which decreased by 100 sq. ft. The maximum 
enlargements noted for this one-year period, along reaches 0 through 4, were 
between 3,000 and 8,000 sq. ft. Depths generally increased all along the 
length of stream. 

The 1935 survey showed that the areas of reaches 0 through 5 at bank
full stage averaged about 73,000 sq. ft., reaches 6 through 10 about 58,000 sq. 
ft., and reach 11, 51,000 sq. ft. During the two-year interval to 1937, levee 
construction was extended along the. right bank through reach 11. Also during 
the interval the flood of 1937 occurred, which had a sustained high flow.for 
two months. The 1937 survey indicated two-year increases in bankfull areas 
of reaches 0 and 1, and 5 through 11, whereas reaches Z, 3 and 4 decreased 
in area, No appreciable over-all change in widths was noted, the area change 
being the result of depth changes. The 1937 survey showed that the areas of 
reach 0 were 83,000 sq. ft., reaches 1 through 5 averaged about 73,000 sq. 
ft., reaches 6 through 10, 64,000 sq. ft., and reach 11, 60,000 sq. ft. 

The 1938 survey showed the areas of reach 0 to be 84,000 sq. ft.; 
reaches 1 through 5 averaged about 74,000 sq. ft.; and reaches 6 ·through 11 
to average between 6Z,OOO and 70,000 sq. ft. at bankfull stage. At the end of 
the 6-year interval prior to 1944 increases in areas of reaches 0 through4 by 
l,ZOO to 4,000 sq. ft., and of reaches 6, 8 and 9 by 800 to 3,000 sq. ft. were 
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noted. The areas of reaches 5, 7, 10 and 11 decreased by 200 to 3,000 sq. 
ft. resulting from decreased depths. The 1944 survey showed the area of 
reach 0 to be 88,000 sq. ft., the area of reaches 1 through 5 to average about 
76,000 sq. ft., and the areas of reaches 6 through 11 from 60,000 to 67 ,000 
sq. ft. 

From 1944 to 1945 all areas had increased by varying amounts with 
maximum increases of 10,000 and 12,000 sq. ft. at reaches 2 and 11, the 
smallest increment being so· sq. ft. at reach 0. 

In 1945 the bankfull area of reach 0 was measured at 88,640 sq. ft., 
areas of reaches l through 5 averaged 84,000 sq. ft., and areas of reaches 6 
through 11 between 68,000 and 77 ,000 sq. ft. Flood stages were experienced 
each year during the period 1945 ti;> 1950 and no crevasses were experienced. 

At the end oi the £iV'e--yeax pedod,-the survey- of 1950-showed the-area
of reach 0 to be 99 ,090 sq. ft., an increase of 10,450 sq. ft., widths and depths 
having increased proportionately, the area of reaches l through 5 averaged 
about 93,000 sq. ft., an average gain of 9,000 sq. ft., and the areas of reaches 
6 through 11 averaged about 80,000 sq. ft., a gain of about 8,000 sq. ft. re
sulting from depth increases. 

The reaches downstream from Mile 54.3 Atchafalaya River are in
fluenced by somewhat different conditions. For example, the Atchafalaya 
Basin main channel between Mile 54.3 and 75.0 and the Atchafalaya River and 
Outlet from Mile 54.3 to 78.8 are unleveed, consequently flood flows are not 
confined to the channels and pass practically unrestrained overbank through 
the wide, flat areas to the lower basin. The period of record for these 
reaches includes surveys made in 1916, 1938 and 1950 for purposes of com
parison, with surveys in 1944 and 1945 for the main channel only. These 
data generally indicate that enlargement has taken place over the period of 
record, but at a rate considerably less severe than that which occurred in 
the leveed Atchafalaya River. 

"Summary. The continued enlargement of the Atchafalaya River is 
attributed to natural causes, such as changing flow conditions, and to man
made or artificial construction, such as channel excavations and levee 
construction. . 

Natural enlargement of Old and Atchafalaya River cross sections is a 
phenomenon that dates back to the earliest period of record, originating in 
general with Shreve's Cutoff and the removal of the Atchafalaya River rafts 
by the State of Louisiana in the period 1840 to 1861. This natural enlarge
ment was continued and accelerated over the years as a result of the pro
gressive extension of the levee system along both banks of the Atchafalaya 
River as development of the banks required such action. The average cross
sectional area of the upper eight reaches of the Atchafalaya River increased 
at bankfull stage from about 40,000 square feet in 1880 to 63,000 square feet 
in 1931, an increase of about 50 percent in 50 years. Since initiation of the 
improvement program in the Atchafalaya Basin the rate of enlargement has 
increased to attain an average bankfull stage of 89,000 square feet in 1950, 
an increase of an additional 50 percent approximately of the 1880 area. Such 
an increase occurred in 20 years or about two-and-one-half times the rate 
experienced prior to 1931. 

The average cross-sectional area of the lower three reaches, 9 through 
11, has increased at bankfull stage from about 18,000 square feet in 1904 to 
54,000 square feet in 1931, an increase of about 200percent in 27years. Since 
1931, the rate of enlargement has increased to attain an average bankfull 
stage.of 83,000 square feet in 1950, an increase of an additional 50 percent 
approximately of the 1904 area. Such an increase occurred in 20 years or 
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about one-fourth of the rate experienced prior to 1931. 
Increase in the cross-sectional area of the river channel has been 

indicated by the increase in the flow of the Atchafalaya River. At a stage of 
40.0 feet at Simmesport, La., the river had discharge capacities of 250,000, 
3lp,OOO, and 440,000 c.f.s. in 1892, 1932, and 1950, respectively. The 60,000 
c.f.s. increase in the earlier 40 years and the additional 130,000 in the latter 
18 years reflects the more rapid average annual increase in river capacity 
since initiation of the improvement program of the Atchafalaya River and 
Basin, 

The 1936 authorization of the improvement of the c;iischarge capacity 
of the leveed channel of the Atchafalaya River without increasing stages and 
development of a central main channel through the Lower Atchafalaya Basin 
into Grand Lake, together with enlargement of openings through the existing 

-railroad-and -h~ghway-bridges resulted in extensive -dr-e-dging in the At<::haf
alaya River proper and through the Lower Atchafalaya Basin. Approximately 
127,000,000 cubic yards of material were removed, about 22,000,000 from the 
river and approximately 105 ,000 ,000 from the lower basin under the improve
ment program. The majority of this work was done during the period 1933 
to 1941. 

Channel areas at the L. & A. Railroad bridge at Simmesport, La,, 
and at the N.O. T. & M. Railroad bridge at Krotz Springs, La., were enlarged 
by dredging along the right descending bank under the authorized project. 
The Simmesport dredging, involving about 3,000,000 cubic yards, was com
pleted in 1939. At Krotz Springs approximately 2,000,000 cubic yards were 
excavated in 1941 and an additional 2,700,000 cubic yards, to complete the 
work, were removed in 1946. Bridges at these places were modified, under 
the project authorization, by lengthening on the west side and construction of 
several deep piers prior to the initial dredging. 

The T. & P. Railroad bridge at Melville, La., had not been modified 
under the project nor has channel improvement work been done to enlarge 
the opening through the bridge. However, the channel area at and in the im
mediate vicinity of the bridge has enlarged under the natural river action and 
interrelated artificial enlargement elsewhere along the river and through the 
basin. In this manner, the cross-sectional area at Melville has increased at 
a greatly accelerated rate since about 1935. 

Prior to about the 1945 flood, the river channel in the immedi<1.te vi
cinity of the Melville bridge appeared to be reasonably stable. The progres
sive natural enlargement over the years had affected widening, principally 
along the east bank, but there has been no marked tendency toward appreci
able deepening. Subsequent to the 1945 flood, a deep scour had developed 
along the left descending bank centered about 500 feet below the bridge. The 
1950 hydrographic survey shows conditions in July and August with depths of 
100 feet below mean low Water. This condition, and the probabilityofmigration 
o·f this hole upstream through the bridge, constitute a serious hazard to the 
structure, As an emergency measure, the railroad company placed riprap in 
the scour hole below the bridge and along the bank. 

For the past eighteen years the natural enlargement of the Upper 
Atchafalaya River has been accomplished by a slow but steady deterioration 
in the flood-carrying capacity of the middle reach of the Atchafalaya Basin 
Floodway, caused chiefly by silt deposits therein. This has resulted in an in
crease in flood heights along the East Atchafalaya Basin Protection Levee 
for like discharges from a point a few miles above Upper Grand River to 
Morgan City. To avoid the build-up of dangerous flood heights along this 
levee, existing long-term planning for further development of the Atchafalaya 
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Basin main channel contemplates extensive dredging, as soon as funds are 
available, in the main channel from the head of Whiskey Bay Pilot Channel to 
a point several miles below Upper Grand River, with accompanying deposit 
of spoil along the east, or left, descending bank. · 

Channel alignment 

Red River. The meander pattern of Red River over the period of record from 
1808 to date is shown on the Plates BB, B9, and BIO, .. Red River, La., Plan, Profile 
and Sections," for the reaches under study. The bank lines prior to 1880 have been 
taken from land plats and show the high-water conditions, surveys of other years 
show mean low-water bank lines. It will be noted that the principal change to have 
been effected prior to 1880 is improved alignment of the stream. At Mile 20 (1950 
survey), the bend in reach- 3-R appeal's- to- be- moving downstrea-m; while-the- bend-at
Mile 16 has been considerably straightened by reason of cutoff_tactics. Bends at 
Miles 12.5 and 11.5 (1950 survey) have progressed downstream and now present 
curves with increased radii. At the lower end of reach IR, below the site of the old 
sill dam location, and at the junction with the Old and Atchafalaya Rivers the channel 
has shifted progressively through the years to the west as a result primarily of 
dredging activities so that it now occupies a position about one-half mile from its 
1880 position. · 

Mississippi River. Meanderings of the stretch of the Mississippi River con
sidered under this study over the period of record from 1825 to date are shown on 
Plates Bll to Bl4, inclusive, "Mississippi River, La., Plan, Profiles and Sections." 
The 1825-1845 bank line shown on the maps was taken from land plats and shows 
high-water conditions, whereas subsequent surveys show the mean low water bank 
line. It will .be remembered that reaches IM, 2M, and 3M came into existence as a 
result of Shreve's Cutoff inl831,previous to which time the Mississippi River flowed 
around the northern, western, and southern half of what· is now known as Turnbull 
Island. 

Since 1882 the upstream end of reach IM has shown a marked tendency to 
move westward, due to the downstream migration of the bend in the river above this 
point. The bend at Mile 311 about the middle of reach 2M has also moved downstream 
with a maximum shifting of the channel 3500 feet to the east, towards the periphery 
of the curve during the period 1882 to 1950. 

The full effect of the meander mentioned above is extended diminishingly 
downstream through reach 3M. At Mile 305 the channel shifted westward between 
1895 and 1903, and has remained relatively stable since that time, whereas 2-1/2 
miles downstream at the entrance of Old River, the Mississippi River channel has 
shifted progressively to the west as indicated by each survey of record, so that its 
present location is about 4000 feet from its position in 1882. The westward shift 
was accelerated following Carr Point Cutoff in 1944, a man-made cut into Old River 
across a peninsula-type bar extending between the two streams above their junction. 
This cutoff shortened the length of Old River by a distance in excess of one m~le, 
and moved the bifurcation of the Mississippi River by that distance upstream. 

Except for minor vagaries at the upper end of reach SM, no apparent change 
has been noted in its relative position since 1882. The bend at Mile 290 in reach 6M 
has moved eastward since 1882 causing a general migration of the channel in that 
direction. 

Reach 7M has remained comparably stable throughout the years since 1882, 
except for an apparent westward migration of the channel due to the river reducing 
its width by withdrawing from its east bank, with very little movement of its we stern 
bank line. The bend beginning at reach SM has progressed downstream since 1882 
causing an eastward shifting of the channel at Mile 280 of about 4000 feet. 
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Old River. Meandering of Old River over the period of record 1855 to date is 
shown on Plate BIS, "Old River, La., Plan, Profile and Sections." Early surveys 
prior to Shreve's Cutoff in 1831 show the channel to occupy an area averaging from 
3000 to 5000 feet wide, at which time it was the main channel of the Mississippi 
River. Following Shreve's Cutoff in 1831, the Mississippi abandoned this reach in 
favor of the shorter cutoff so that by 1880 the width of Old River had decreased to 
about 1000 feet, and has remained in this category with only minor variations along 
its central portions. 

Considerable changes in alignment have occurred at Mile 0 (the junction with 
the Mississippi River) since 1880, due principally to the westward migration of the 
Mississippi River in this vicinity, and the dredging work done by the State of Louisi
ana in the channel of Old River, and by Carr Point Cutoff in 1944 by the United States. 
The over-all result has been that under 1950 conditions the Old River connection with 

_fue_MississippLis-approximately-6000-feet up$tr-eam-{-measured along the Mississippi 
River thalweg) from its former location. This was made subsequent to and caused 
entirely by the Carr Point Cutoff. 

Meanwhile "llong the middle portions of the stream, progressive widening of 
the bends at Miles 3 and 4.5 ( 1950 survey) have taken place, shifting the center line 
of the stream to the north in the former instance and to the south in the case of the 
latter, a maximum distance in both cases of about 900 feet since 1880. 

At the western end of Old River, progressive changes have been taking place 
since 1880 with possibly the greatest change occurring since 1938. The westward 
bend in the Red-Atchafalaya alignment a_t the mouth of the former and head of the 
latter has straightened considerably by a progressive westward migration due prin
cipally to dredging activities since 1880, so that the junction of the three streams is 
now about 3000 feet west of the position it occupied in 1880. 

Atchafalaya River. The meander pattern of the Atchafalaya River over the 
period of record from 1808 to date is shown on Plates Bl5 to B21, inclusive," Atchaf
alaya River, La., Plan, Profiles and Sections," for that leveed portion of the river 
considered as the main stem, or from Mile 0 to Mile 54.3. The bank lines prior to 
1880 have been taken from land plats and show high-water conditions;data subsequent 
to that date show mean low water conditions. 

At the upper end of reach 0, the Atchafalaya River has undergone considerable 
changes since the first survey was made. Land plats dated 1808-1830 indicate a 
stream width of approximately 300 feet. Enlargement through the years, beginning 
with removal of the raft in 1840, has been progressive and migration of the channel 
at the upper end has been to the west as explained previously. At Mile 3.5, the bend 
in the river has progressed to the east so that the channel now occupies a location 
about 1300 feet from its original location. Elsewhere along the reach the stream has 
remained comparably stable except at the junction with reach 2, about Mile 8.0, as 
will be outlined below. 

Great changes in alignment have taken place through the years along reaches 
2, 3, and 4 with the resulting pattern much improved with respect to alignment. 
Migration has been to the west-at Mile 8.0, straightening a bend in the channel at 
that point with a maximum shifting ~f the channel of about 2000 feet. Between Miles 
9 and 10, a ~harp reverse curve existing in 1880 has progressively moved down
stream so that at present a comparatively straight channel exists at that point. At 
Mile 12.7 a sharp bend in the channel was eliminated by cutoff during the period be
tween 1880 and 1904,- with only minor meanderings at that point since. Slight im
provement in alignment is being made at Mile 16 with the progressive downstream 
migration of the bend at this latitude. Bends at Miles 19 and 20 have also improved 
through the years as will be noted from the maps referred to. 

Meandering along reaches 5 and 6 has generally been dormant excepting be
tween Miles 24 and 26 where the downstream travel of two bends in the stream have_ 
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improved the alignment at one place and made it worse at another. 
Except for changes in widths and the slight downstream travel of a bend at 

Mile 34, no appreciable meandering has been noted along reaches 7 and 8. 
Changes in the streampattern along reaches 9, 10,and 11 have been generally 

due to vagaries in widths rather than exc.eptional meander patterns. Between Miles 
43 and 46, however, improvement in alignment has been noted because of the down
stream tra~el of two sharp bends. At the end of reach 11 about Mile 54, change 
without improvement in alignment has taken place progressively over the years with 
considerable movement of the channel since 1938, 

Tides 

Owing to the l'.atural barrier formed by reefs across the mouth of Atchafalaya 
Bay, abnormally high stages frequently resuit from the discharge of .Atchafalaya 
River floodwaters, Stages in excess of 3.0 feet m,s.l. developed from this cause 
have occurred twelve times since the gage was established in 1939. These stages 
were 4.7 feet m.s.l. in April 1945; 4,5 in March 1949; 3.6 in May 1944; 3.5 in June 
1946; 3.4 in June 1945 and in March 1950; 3,2 in May 1941, in May 1947 and in June 
1949; 3.1 in June 1947; and 3.0 in April 1944 and in May 1946. 

During the period of record, stages above 3.0 feet m.s.l. have also been ex
perienced on ten occasions owing to storms. These were 4.0 in December 1947; 3.8 
in September 1948; 3.5 in October 1949; 3,4 in September 1947; 3.1 in August 1940 
and in October 1945; and 3.0 in August 1942, in September 1942, in December 1949 
and in August 1950, These stages were the result of storm tides during periods of 
relatively low discharge from the Atchafalaya Basin. A comparison of the stages 
which obtain these diverse conditions shows that higher tides occur more frequently 
as a result of the flood flows than of tropical storms. 

Table 23, "Tidal Effects in Lower Atchafalaya Basin," is a tabulation of 
data obtained from a study of available records of gages located in the Lower Atchaf
alaya Basin. In column (4) are mean stages obtained by averaging hourly stages over 
a period of fiveyears, 1944-1948,for all gages except Eugene Island, which is a mean 
for the entire period of record. In columns (5) to ( 10) are extreme stages and dates 
of occurrence, In columns ( 11) to ( 14) are mean tidal ranges and tidal lag times re
ferred to tides at the Eugene Island gage. The mean ranges were obtained by a com
parison of high and low stages during four flood seasons when flows at Simmesport 
approximated 300,000 c.f.s., and four slack seasons when flows approximated 100,000 
c.f.s. In general, the range between high and low tides is 0.5 foot less during the 
high-water period than during the low-water period. The lag in time from extreme 
tides at Eugene Island. to extreme tides at other gages is prolonged as the quantity of 
outflow increases. An examination of the charts from the recording gage at Krotz 
Springs discloses that only a trace of tidal effect was felt at this latitude during ex
treme low flows, 

Floods 

Protection of lands in the Atchafalaya Basin from flooding was begun about 
1880 by constructing levees downstream from the head of the Atchafalaya River, with 
this work continued up to recent times. The initial effect of confinement was an in
crease in river stages, but gradually increased discharge capacity was developed by 
scouring action of the channel. This enlarged capacity resulted eventually in reduced 
duration of flooding. 

Numerous crevasses occurred in the Atchafalaya River levees during the 
earlier floods, with this frequency of occurrence rapidly diminishing as the con
trolling levees were strengthened, Table. 29 contains data on "Crevasses of the 
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Atchafalaya River." It is noted that the last of these breaks took place on 17 May 
1927 at Melville. It was in this year that the most disastrous flood of record oc
curred, with flood levels attaining unprecedented heights and losses exceeding those 
ever before experienced in the Mississippi Valley. Legislation to provide protective 
works to prevent repetition of this disaster resulted in adoption of the Jadwin Plan 
or Flood Control Act of 15 May 1928, "An Act for the Control of Floods on the Mis
sissippi River and its Tributaries, and for other Purposes." 

In the great flood of 1927, the Atchafalaya River overflowed an estimated 
2,419,000 acres of land lying between the latitudes of Old River and Morgan City and 
the approximate longitudes of Baton Rouge and Lafayette. With the construction of 
the East and West Atchafalaya Basin Protection Levees, the area subject to 1927 
flood conditions would be confined to the acreage falling within the floodways, 860,000 
acres, over much of which flowage easements have been secured. 

Red River backwater 

A large productive area known as the Red River Backwater Area, located just 
above Old River and west of the Mississippi, is subject to yearly backwater effects 
from the Red River and from the Mississippi River via Old River. With a stage of 
56.4 on the Red River Landing gage in 1945, an estimated 2,600 square miles were 
inundated in this area. Some remedial measures have been taken, such as construc
tion of a low levee along the north bank of the Red River between Black Hawk and 
Acme and up the east bank of the Black River, to protect a portion of this basin, but 
much greater measures are required to afford protection to the area as a whole. 
The capacity of impoundage of this important area is listed in Table 28, "Red River 
Backwater Area.•• 

Sedimentation 

Leveed reaches. Since confinement of the Atchafalaya River within levees, 
accretion along the bank has been of inconsequential magnitude while scour of the 
channel has been great. 

Accretion between the natural riverbanks and the levees amounted to an esti
mated 18,000,000 cubic yards in the period 1932 to 1950 and represents an average 
fill of three-quarters of a foot. 

Channel scour followed initial construction and extension of the confining 
levees. The progressive results of confinement were higher flood stages, steeper 
water surface slopes, greater velocities, channel scour and enlargement, and even
tually increased discharge capacity and a reduction in water surface slopes. The 
latter phase of this progression is illustrated by Plate B9 l, "Water Surface Profiles 
for 350,000 c.f. s." The changes in channel area are shown by Table 45, "Compari
son of Cross-Section Areas by Reaches for Period 1880-1950, Atchafalaya River 
from Head to Mile 54.3, • • and Plate B98, "Comparison of Cross-Section by Reaches 
and Progress of Levee Construction.•' 

An estimated 254,000,000 cubic yards of material was removed from the river 
channel between 1932 and 1950. Of this amount, approximately 22,250,000 cubic yards 
is attributable to dredging, the remainder to river action. 

Atchafalaya Basin. Sedimentation in the Atchafalaya Basin commences below 
the lower limit of influence of the Atchafalaya River levees. The construction of the 
levees along with the removal of the raft in the Atchafalaya River resulted in rapid 
enlargement of the channel and marked increase in the velocity of discharge. The 
efficiency of the river as a sediment carrier has increased also, contributing not only 
material.carried in suspension from the Red, Mississippi and Old Rivers but pro,. 
viding Atchafalaya River material which is carried down into the Atchafalaya Basin. 
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In meeting the delta at the end of the leveed reaches, the channel gradually deterio
rates and is dissipated into a number of inefficient streams. 

The Atchafalaya River is now silting up its lower basin preparatory to push
ing its channel to the Gulf of Mexico. Studies of surveys since 1916 indicate that 
such a channel is being developed at a rate of about one-half mile per year. Con
tinuation of this rate will provide an efficient channel to the Gulf of Mexico by about 
1985 or 1990. 

Comparisons of surveys for the 18-year period from 1932 to 1950 indicate 
deposits in the basin below the levees amounting to an approximate average height 
of 3.3 feet. The actual 1950 heights over base surveys of 1932 supplemented by 
surveys of 1934 and 1941 are shown on Plate B74, "Lower Atchafalaya Basin, Height 
of Fill, 1932-1950." 

From Plate B74 it will be noted that the greatest heights of fill occur in the 
area immediately below the ends of the levees, and in the Grand Lake area at the 
lower end of the Atchafalaya Basin. 

The total volume of fill in the basin from 1932 to 1950 amounted to about 
one-and-one-half-billion cubic yards. Of this amount, over one-billion, one-hundred
million cubic yards were deposited in the area from the ends of the levees to upper 
Grand Lake near 30° latitude. Three-hundred-and-thirty-million cubic yards were 
deposited in the Grand Lake area to the north end of Cypress Island, with the re
mainder in the Six Mile Lake area. 

Contributing to sedimentation in the basin are deposits from suspended sedi
ment load estimated at over a billion cubic yards for the 18-year period, material 
in the amount of three-hundred-million yards scoured from the Old River and Atchaf
alaya River· and basin channels, and the remaining two-hundred-million cubic yards 
attributable to unmeasured bed load. 

The annual contribution of suspended sediment load and future trend of this 
load to volume of deposits in the basin are shown onPlate BlOO, "Deposits inAtchaf
alaya Basin from Suspended Sediment, 1932-1950." 

In considering sedimentation in the basin a number of assumptions were made. 
Only four complete sets of suspended sediment measurements were obtained for 
this study. The mean of the concentrations at Simmesport, La., was assumed to re
flect the average at the upper end of the basin. The difference-between the concen
tration at Simmesport and the weighed average at Berwick Bay and Wax Lake Outlet 
was considered the loss due to deposition in the basin. From the mean annual dis
charge atSimmesportand an estimated densityof70 pounds per cubic foot,dryweight, 

·the volume of deposition was computed. 
The bed material samples secured for this study are so few in number as to 

preclude any engineering interpretation of results other than to indicate the com
position of the material in the bed at a particular location, and its progressive varia
tion in the course of the stream. Where possible and practicable, the 1951 samples 
were secured at 1932 locations for purposes of comparison. Results of any such 
comparison, however, should not lead to any hasty conclusions as the nature of the 
bed material along the bottom may vary considerably over a few hundred feet. The 
1951 locations of samples may differ a few tenths of a mile from the 1932 locations; 
and both the 1951 and the 1932 sets of samples were secured from the thalweg of the 
stream which may have shifted considerably in the traverse section. The samples 
do not necessarily represent material which was in transportation since they were 
scooped off the bottom. In addition, material found at one stage may be different from 
that which would be secured at other stages. 

The total volume of material from Old River and the leveed section of the 
Atchafalaya River was considered to have been deposited entirely in the basin. 
The portion of this material which may have been measured as suspended load at 
Simmesport is considered negligible. This is in view of the fact that a considerable 
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length of the Atchafalaya River lies below Simmesport and at times when scouring is 
taking place suspended sediment concentrations in the river at the end of the levees 
would probably be much greater than that measured at Simmesport. Also, material 
transported as bed load was not analyzed, as was all bed-load material in continuous 
transport from the Red and Mississippi Rivers. This latter material is commonly 
estimated as a fraction up to ZS percent of the suspended load. On the basis of the 
assumptions used in this study, bed load would amount to about ZOpercent of the sus-
pended load. · 

Not neglected in the above considerations was the settlement, or consolida
tion, of materials deposited prior to 1932, and its effect on the apparent volume of 
the recently deposited material. This settlement was estimated at 5 percent of the 
height of the overlying deposit. Since the average height of fill was slightly over 
three feet, the settlement would amount to a little more than one-and-one-half inches. 
Converted to volume, the figure would be negligible compared to changes in apparent 
volume resulting-from the choice oI dffferent density values. 

In computations involving volume-weight ratios, the value of 70 pounds of dry 
material to 1 cubic foot of deposit was selected. 

The exposed coarse material at the upper end of the basin was estimated at 
85 pounds of dry .material to 1 cubic foot of deposit. From this value it is reasonable 
to assume that the density of the deposited material drops gradually to extremely low 
values in the lower end. Undisturbed borings of submerged deposits in the latitude 
of Morgan City gave a value of 42 pounds per cubic foot. The value of 70 pounds per 
cubic foot for converting units by weight into units by volume was selected by the 
U. S. Department of Agriculture in studies of numerous Texas reservoirs. The 
value was also used as a conversion unit in sediment studies by the Arkansas- White
Red Basins, Federal Inter-Agency Committee. 

Salt water intrusion 

Fairly continuous records of salinity since 1936 are available for certain key 
stations in the Lower Atchafalaya Basin and the adjacent coastal area and a number 
of intermittent records are available at various other scattered locations, Locations 
of sampling stations are shown on Plate B40. Examination of the over-all data re
veals that salinities in the coastal area adjacent to the Atchafalaya Basin and for a 
considerable distance to the westward thereof are controlled to a great extent by 
outflows from the Atchafalaya Basin. During flood periods salinities in the subject 
coastal area are very low. As the discharge decreases in the low-water season, 
salt water from the Gulf moves inland under the action of wind and tides, the intru
sion effects continuing to increase as the low-water season is prolonged. Intrusion 
effects diminish with increased distance from the Gulf and progression inland is more 
rapid in ·deeper waterways. Intrusion under ordinary low-water conditions appears 
to be negligible in the shallow waters of Six Mile Lake, low-water salinities in the 
lower portion of Six Mile Lake being generally no higher than the mean salinities at 
upriver tributary stations. Exceptions to this rule may be experienced temporarily 
during extreme Gulf tides associated with hurricanes. 

Discussion 

Flood control 

The Atchafalaya River has been the subject of numerous studies and reports. 
The enlargement of the river has caused apprehension that the Mississippi River 
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channel would deteriorate to a serious extent below Old River. This apprehension 
has led to proposals for the separation of the two streams. A complete separation 
is, however, open to the serious objection that it would greatly increase the menace 
of Mississippi River floods below Old River. 

Fears for the deterioration of the Mississippi River channel have even ex
tended to the belief that the main river might ultimately abandon its present channel 
and adopt that of the Atchafalaya. To prevent the further enlargement of the Atchaf..; 
alaya channel, two sills were placed· across the river at Simmesport and an unsuc
cessful attempt was made to divert the Red River back into the Mississippi through 
the Upper Old River channel by a sill in Red River. 

The removal of the Atchafalaya River raft during the period 1840 to 1861, the 
extension of the Atchafalaya Riverlevees, and the channel dredging in the Atchafalaya 
River and Basin from 1932 to 1950 have resulted in considerable enlarg_ement in the 
Atchafalaya River. The reasons for this enlargement are readily apparent. The re
moval of the raft increased the capacity of the existing Atchafalaya channel, The 
discharge of the river consequently increased and the development and extension of 
the existing Atchafalaya levee lines were the natural result. In its lower reaches 
the river, in its natural state, lost itself in a maze of tortuous waterways and tidal 
lakes whose channels had poor hydraulic characteristics. The levee lines have, how
ever, confined the increased discharge of the river to one channel throughout the 
length of these lines, The enlargement of that channel was the inevitable result. 

Below the lower limit of the Atchafalaya levee influence, silting is taking 
place in the leveed Atchafalaya Basin even though extensive dredging has been prose
cuted in that area in the interest of flood control for the past eighteen years. The 
silting is more extensive now than before the channel enlargement permitted a marked 
increase in the volume of Atchafalaya discharge. The Atchafalaya presents an in
teresting study in the development of an alluvial stream. The river is now silting up 
the existing Mississippi River delta which it must cross before it can push its own 
channel to the sea and undertake the construction of its own delta, At present the 
flow of the Atchafalaya is generally dissipated in a network of inefficient channels in 
the lower portions of the basin, The Atchafalaya Basin main channel, constructed 
and enlarged between 1932 to 1941, provides the most efficient outlet of the Atchaf
alaya River to Grand and Six Mile Lakes. When, however, this sedimentation has 
raised the surface of the basin to a sufficient elevation, further development of the 
main channel by excavation and dikes will be required if an efficient outlet to the Gulf 
is to be provided and abnormal flood stages are to be precluded. 

Comparative surveys extending from 1882 to 1950 indicate that the Atchafalaya 
River is actively engaged in pushing an efficient channel through the basin to the Gulf 
of Mexico. This regimen involves first the deposition of a sedimentary floodplain 
and then cutting a channel across it. The trend to steeper slopes in the basin as a 
result of silting is expected to reverse as the efficiency of the new channel increases 
and will eventually result in lesser slope being required. Studies of surveys since 
1916 indicate that such a channel is being developed at a rate of about one-half mile 
per year. Continuation at this rate would provide an efficient channel to the Gulf 
of Mexico by about 1985 or 1990. 

The effect of the Atchafalaya enlargement upon the Red and Mississippi 
Rivers may be summarized as follows. The removal of the raft and the extensive 
development of the Atchafalaya levees, accompanied by channel improvements of the 
Atchafalaya River and Basin, have caused an enormous enlargement of the channel 
and discharge capacity of the Atchafalaya River. Notwithstanding the enlargement 
of the Atchafalaya, however, the lower 35 miles of Red River and the Mississippi 
River channel above Old River have remained comparatively stable, whereas de
terioration in the Mississippi River channel below Old River has not been exces
sive up to this time, 
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Navigation 

The Atchafalaya River is a large stream with dimensions adequate for barge 
traffic throughout most of its length. Of the 123 miles between Morgan City and the 
junction of the Mississippi and Old Rivers only about ten miles in Grand and Six 
Mile Lakes require dredging to attain a low-water navigation channel 12 feet in depth 
below mean low water on a bottom width of 125 feet. This route saves 176 miles one 
way, and as much as 3-1/2 days per round trip between southeastern Texas and Upper 
Mississippi Valley points when compared with the route via Harvey Lock, and elimi-
nates the lockage required at that point. · 

The Plaquemine-Morgan City Alternate Route is not used, waterway operators 
explain, because the tortuous channel is too difficult for modern integrated tows to 
negotiate. Enlargement to its authorized dimensions, 12 feet by 125 feet, extension 

·to-Port -Allen, arid construction oI a -lock at that point will revive its use to a large 
proportion of the total south Louisiana traffic. This route is shorter than the Harvey 
Lock route by 150 miles. 

Navigation interests have pointed out the economic need for maintaining a low
water channel through the shoaled areas in Grand and Six Mile Lakes. They have in
formally stated that the time-distance savings of the route will have the effect of in
creasing the carrying capacity of their. existing towing equipment by as much as ten 
percent. This is an important factor from the point of. view of national defense, since 
the current national emergency has imposed demands on the barge lines beyond their 
present abilities to meet. 

As a result of rapid sedimentation in Grand and Six Mile Lakes since the com
mencement of flood control activity in the basin in 1930, the high-water gage readings 
at Atchafalaya, La., have been steadily increasing with relation to those at Simmes
port. This has led the spokesman for the Atchafalaya Basin Levee Board and the 
engineers representing the four railways crossing the river to favor proposed. navi
gation improvements as an aid to flood control measures. 

Although the upper reaches of the Atchafalaya River are enlarging, the dis
charge capacity of the lower reaches has not increased proportionately because of 
the accretion in Grand and Six Mile Lakes, see Plate B75. Between 1930 and 1950 
the delta in Grand Lake along the Atchafalaya Basin main channel has advanced down
stream a distance of approximately 24,000 feet, and is now about 2500 feet above 
Myette Point Cut at Mile 95.2. Accretion studies of these lakes, Plates B74 and B75 
and B25 through B27, show that they are silting very rapidly and will eventually be 
completely filled. When this occurs, the Atchafalaya River by reason of its large 
discharge will develop a natural channel of adequate depth in these reaches. De
velopment of the channel can be facilitated by systematic dredging and closure of 
extraneous channels at the proper times. During this development period the shoal 
reach below the end of the developed channel will continue to preclude use of the 
Atchafalaya River for commercial navigation during the low-water season. Provi
sion of a navigation channel is considered desirable and such a channel will serve to 
facilitiate and expedite ultimate development of an adequate flood channel to dispose 
of the ever-increasing flood flow in the Atchafalaya Basin. 
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APPENDIX C 

EFFECT OF ENGINEERING WORKS ON THE DEVELOPMENT OF 
THE ATCHAFALAYA RIVER 

Throughout the known history of the river, the Atchafalaya River and Basin 
have formed an important outlet for floodwaters from the Mississippi River. In its 
early history, the Atchafalaya was a small, drift-choked stream and flow entered the 
basin mainly overbank during times of flood, 

The change in the Atchafalaya River from its original condition to its present 
well-defined deep channel through over half the length of the basin was brought about 
mainly by flood control and navigation works constructed by man, which have operated 
generally to assist natural forces in the develoEment of the river channel, While 
some of these works did not immediately affect its capacity, and in fact did at some 
stage of development reduce the diversion into the basin, the over-all result has been 
a progressive enlargement of the channel to a point where the diversion of flood
waters is now greater than at any time in its history. 

The first comprehensive survey of the Atchafalaya River was made in 1880-
81, and the history of development prior to that time must depend on such maps as 
are available and on statements that have been recorded in various reports on the 
river and basin, 

·The earliest map available at the confluence of the Red, Atchafalaya, and 
Mississippi Rivers was made by a member of De Soto's expedition in 1578; it is said 
that succeeding maps show that no material change took place before 1831 when 
Shreve's Cutoff was made. Plate BZ of Appendix B shows the Telationship of Old, 
Red, Atchafalaya, and Mississippi Rivers, 1805-1950. 

Shreve' s Cutoff was made primarily for the benefit of navigation on lower Red 
River, where the channel was deteriorating from deposits at its mouth. The cutoff 
was not entirely successful in accomplishing its purpose. While it did relieve the 
situation in Red River, subsequent filling in the old bendway (now called Old River) 
transferred the navigation difficulties from Red River to Old River. 

In 1847 Raccourci Cutoff was made in the bend immediately below Shreve•s 
Cutoff in an attempt to aid navigation in Old River. It is said that this operation in
creased the rapidity of filling in Old River rather than aiding navigation. 

Atchafalaya River Raft 

Shreve's Cutoff did accomplish an important change in the conditions at the 
head of theAtchafalayaRiver which allowed subsequent improvement of that stream, 
Prior to .the cutoff the Atchafalaya River flowed directly from the apex of an abrupt 
bend of the Mississippi River, which condition made it the recipient of most of the 
floating drift coming down the river during floods. The results were that large rafts 
formed in the Atchafalaya River, choking off the flow and hindering its development. 
The cutoff eliminated the diversion of drift into the river and thus paved the way to 
the subsequent removal of the raft. The following is quoted from the Report of the 
Mississippi River Commission, November 1881, page 130: 

"Darby, in his Geographical Description of Louisiana, states: 'The Atchaf
alaya was first obstructed by timber in 1778.' In Ellicott's journal we find that 
'this branch (the Chafalia), notwithstanding its magnitude, is not navigable to the 
Gulf of Mexico, owing to the immense floating bridge or raft across it, of many 
leagues in length, and so firm and compact in some places that horses and cattle 
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are driven over on it. This surprising bridge or raft is constantly augmenting by 
the trees and rubbish which the Chafalia draws out of the Mississippi.' 

"Major Stoddard took possession of Upper Louisiana in 1804, under the 
treaty of cession. He was stationed about five years on the Lower Mississippi, 
and six months on the Red River. He"stated that 'the channel of the Chafalia, a 
few miles only from the head of it, is completely obstructed by logs and other 
material. Were it not for these obstructions, the probability is that the Missis
sippi would soon find a much nearer way to the Gulf than at present, particularly 
as it manifests a constant inclination to vary its course.• 

"And again, 'This outlet (Chafalia), in leaving the Mississippi about 3 
miles below Red River, is nearly 200 yards wide. In low-water it is about 18 
feet, and in high-water about 30 feet in depth. Thirty miles from the Mississippi 
it is obstructed by a raft of wood, bound together by a heterogeneous mixture of 
ligneous and other matter .. In the course of 20 miles the navigation is choked by 
ten or twelve similar rafts,· and it is calculated that the aggregate obstruction 
occasioned qy them is not less than_9 miles. Some of them.io.r.m .gootl.br.idges. 
and are passable at all seasons.· Many of them are covered with willow trees, 
and a considerable portion of them are 10 inches in diameter. These rafts rise 
and fall with the water, and are therefore justly termed floating bridges. Below 
the rafts the Chafalia affords a beautiful sheet of water _at least as far down as 
Cow Island, from 75 to 150 yards wide, and from 25 to 30 feet deep in the dry 
season. The current of the Chafalia is quite gentle, till it is joined by the Pla
quemine, 160 miles from the outlet of the Mississippi, when its velocity is con-
siderably increased.• ' 

"Finally, Darby writes in 1817: 
" 'On the subsiding of the spring floods, I have seen the water flowing 

from the Atchafalaya into the Mississippi. This circumstance is very contrary 
to the common opinion on the subject, but it is true. I was witness to the effect 

. in the fall season of three years ago. Indeed, so completely is the communica-
tion cut off at low-water between the two rivers, that very often a common canoe 
cannot be taken from one to the other.• '' . 

Enlargement of the Atchafalaya River, 1840-1881 

. The State of Louisiana commenced work on removal of theAtchafalaya River 
raft in 1840 and the channel began almost immediately to widen and deepen. The en
largement between the years 1840 and 1881 can be followed only in a general way be
cause of the scarcity of information available. In one report it is stated that during 
the low water of 1839 a person could walk across the stream at its head by means 
of a plank 15 ft. long. In 1850 Professor Forshey stated that from reported sound
ing he found a mean high-water dep.th at the head of about 50 ft., with a width of 730 
ft. In 1879 Major Benyaurd found extreme low-water depths of 85 ft. and a width of 
900 ft. near the head of the river. 

Cross sections taken near the head of the Atchafalaya River during the various 
surveys up to 1879 are shown in the following tabulation: 

Area of High-Water Maximum Increase 
Date of Cross Section Width Depth in Area Percent 
Survey sq. ft. ft. ft. sq. ft. of Increase 

1851 24,400 730 52 
1859 28,700 830 63 4,300 17 
1874 39, 160 891 114 14,760 61 
1879 52,100 940 130 27 '700 113 

In the 1881 report of the Mississippi River Commission a comparison of survey data 
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taken in 1874 from the head of Butte La Rose. a distance of 79 miles. indicates a -
general widening and deepening of the stream. The average widening during the pe
riod was about 65 ft. with some few cross sections showing a loss in width. The av
erage of the ?laximum depths of cross sections below the 1874 high-water elevation 
was 43.5 ft. in 1874 and 58 ft. in 1881. 

An examination of 1881 cross-sectional areas. shown in Table 45. Volume 3. 
averaged for 5-mile reaches except for a 3.3-mile reach at the upper end. shows 
bankfull areas of from 50,000 to 58,000 sq. ft. in the upper 18 miles of river; 30,000 
to 38,000-sq. ft. in the next ZO miles; and Zl,000 sq. ft. for the next five miles. Low
water areas were not as uniform as were the bankfull cross sections in the lengths 
of river compared but generally ranged from 18.000 to Z3,000 sq. ft. in the upper 18 
miles and from lZ,000 to 18,000 sq. ft. from Mile 18 to Mile 43. The levees along 
the Atchafalaya River prior to 1881 extended only a short distance below its head and 
flood flows were more or les-irfree ro flow overbank-below them. The larger section 
at the upper end of the river at this time would be expected as there was some con
finement by levees and the channel near the head was required to carry more flow 
than the reaches below where water escaped overbank into the adjoining basin. The 
progress of levee extension is detailed in Table 2.9, Volume 3. 

Development in Old River 

In Old River following Shreve's Cutoff in 1831 there was rapid filling in both 
the upper and lower arms of Old River. By 1839 navigation difficulties were being 
experienced. navigation using the upper arm of Old River to Red River. In 1845, 
1846, and 1847 navigation was virtually suspended during the low-water season. By 
1866 the Lower Old River channel was completely closed at its mouth by deposits 
and had a heavy growth of timber across it. The upper channel at that time was very 
narrow and shallow. In 1872. the river forced a channel through the narrow strip of 
land that obstructed the lower channel of Old River, and since that time this channel 
has been used as the navigation route between the Mississippi and Red Rivers. In 
1877navigationhad become so difficult in Old River that the State made anappropria
tion to keep it open, and the following year the Government employed two tugs and a 
steamer for a month for the same purpose. In 1888 navigation was cut off from Old 
River for 12.0 days. A report made in 1907 states that since 1893 c_ontinuous naviga
tionhad been maintained in Old River and that since 1900 no dredging had been neces
sary at several former shoal points along the channel, dr.edging being confined to the 
bar at the mouth of Old River. It also states that in the 14 years preceding 1893 the 
attempt to maintainlow-water navigation had failed eight times. Dredging of the bar 
at the mouth of Old River to maintain low-water navigation was ne~essary occa
sionally until comparatively recently. 

The filling of Old River probably had very little effect on the early develop
ment of the Atchafalaya River. It is reasoned that had additional capacity been nec
essary at the time, to supply water to the Atchafalaya, not so much filling would 
have taken place. Later, as the capacity of the Atchafalaya River increased, Old 
River began to enlarge also and it is now enlarging at a rate comparable to that of 
the Atchafalaya. Comparative cross-section data from 1894 are shown in Table 44, 
Volume 3. It might be said that Old River is now delaying the development of the 
Atchafalaya by reason of the fact that it has to enlarge to furnish the water demanded 
by the Atchafalaya at almost all stages. 

Mississippi River Levees 

The construction of the Mississippi River levees has raised flood stages in 
the vicinity of the head of the Atchafalaya River by confining the flood flows from 



C4 

above, and hence has increased the slope to some degree in the Atchafalaya River. 
This has no doubt contributed something to its· development. Probably the most im
portant effect has come in comparatively recent years as a result of raising and 
strengthening the levees, as during the early development practically every major 
flood crevassed the levees, and generally produced flood stages lower than they would 
have been had the levees held. 

Mississippi River Below Old River 

A matter of interest and concern in connection with the development of the 
Atchafalaya River is the effect on the Mississippi River below Old River. Engi
neering and geological conclusions as to the development of prior major changes and 
the more recent experience with the development of artificial and natural cutoffs and 
the passes at the mouth of the river support the theory that once the diversion ob-

-tains-a -discharge -sufficient-to start the main channel -below to adjustlng its cross 
section to the lesser discharge it is required to carry, the rate of improvement of the 
distributary is accelerated, which in turn results in an increased rate of deteriora
tion in the main channel. 

In this connection, discharge measurements were plotted against stage at 
Red River Landing for each year in which discharge records were available, and a 
comparison of capacity was made on the basis of stage-discharge relation. In making 
this comparison, discharges measured for high floods prior to 1893 were not used 
because of the fact that the Morganza crevasse, a short distance below Red River 
Landing, was open during those floods. There is not enough information available to 
definitely determine the effect of the crevasse on the' stage-discharge relation for 
each flood at Red River Landing. Some idea of its effect can be gained by an exam
ination of the discharge measurements of 1890 where on 18 April at a stage of 47.8 
the discharge was'l,283,000 c.f.s. and on 1 May for a stage of 47.4, 1,418,000 c.f.s. 
was measured, and the discharge increased to 1,453,000 c.f.s. on 7 May at a stage of 
47.2 ft. Crevasses at Morganza occurred on 21 and 22 April. These two crevasses 
along with other crevasses in the vicinity that occurred about the same time dis
charged more than 250,000 c.f.s. in 1890. 

Table 1, following, shows the rising and falling stage for each year for se
lected discharges where sufficient information was available to establish it. The 
stages shown were interpolated from the plotted points and an· average was used 
where the points were grouped. In general, the table shows as much as 4- or 5-ft. 
variation in stage for the same discharge under similar conditions; i.e., rising or 
falling,foroverbank flow and somewhat less for within bank flow. In some instances 
there is as much as 2- to 4-ft. variation in consecutive years. The tabulation pre
sented might be interpreted to indicate that there was some deterioration in the .flood
carrying capacity of the river between the early records and about 1916, a leveling 
off to about 1929, and an increase in capacity since that time. Such a condition if 
not unusual on the river as slight changes in local flow. conditions can change th: 
stage-discharge relation at any given point. The tabulation shows that the stage
discharge relation at Red River Landing is now approximately the same as for the 
earliest comparable record. To further substantiate this, Plate Cl, Appendix C, 
was prepared showing the actual discharge measurements for 1893, 1911, 1912, and 
1950, plotted against the stage at Red River Landing. Practically all of the points 
for the earliest years fall within the rising and fallingloop formed by the 1950meas- · 
urements, and if measurements for either year were used to determine an average 

·rating curve, it would vary from a 1950 average curve generally only a fraction o! 
a foot. 

The apparent loss in flood-carrying capacity up to 1916 and the gain since 
1929 cannot be attributed to the change in capacity of the Atchafalaya River, as it has 



Selected Dis-
charge, c.f.s. 
at Red River 

Landing Year 

1,400,000 1950 
1945 
1937 
1927 
1912 

1,300,000 1950 
1945 
1944 
1937 
192.9 
192.7 
192.2. 
1916 
1913 
1912. 
1897 
1890 

1,000,000 1950 
1949 
1946 
1945 
1944 
1943 
1939 
1938 
1937 
1935 
1933 
192.9 
1913 
1911 
1904 
1893 
1892. 
1890 

* Near crest stage. 

Table 1 

STAGES AT RED RIVER LANDING FOR 
SELECTED DISCHARGES 

Stage at Selected Dis-
Red River charge, c.f.s. 

Landing, ft. at Red River 
I 

Rising Falling Landing Year 

51.7* 53.6* 700,000 1950 
5Z.O* 55-.S-* 1949 
52.8* 55.0* 1948 
56.2* 1947 
52.4* 1946 

1945 
47.8 52..4 1944 
48.0 52..5 1942. 
50.5* 1940 
50.2. 54.5 1938 
52..5* 1937 
54.0 1936 
52..4* 1932. 
52..Z* 1892. 
50.4* 1889 
48.8 52..5 1885 
50.4 1882. 
48 .2. t 

500,000 1950 
39.4 45.8 1949 
41.0. 44.8 1948 
43.0* 45.5* 1947 
39.4 45.7 1946 
42..0 45.8 1945 
40.0 42..0 1944 
43.2. 46.Z 1943 
44.6* 1942. 
41.9 46.2 1941 

46.3 1940 
47.9* 1939 

43.8 1938 
47.0 1937 

4Z.6* 1936 
43.6* 1935 

43.l 1885 
40.0 1882. 
41.3 

t Immediately prior to Morganza Crevasse. 

cs 

Stage at 
Red River 

Landing, ft. 
Rising Falling 

31.8 35.5 
32.8 35.8 
32.8 37.8 
35.4 37.2 
32.6 35.2 
30.6 36.0 

34.8 
32..3 34.7 
34.3 35.3 
30.7 35.6 
30.8 36.5 
33.Z 34.7 
34.0 36.6 
32..8 

32..0 
33,2. 

31.2. 33.3 

2.8.0 
23.2. 2.6.6 
Z0.8 2.6.2 
27.6 31.l 
26.0 
2.2.3 2.7. 7 

2.6.4 
2.3 .z 
2.3.5 
25.0 2.6.1 
Z4.6 Z7.8 

Z7.4 
Z6.3 
Z7.0 

Z3.4 Z5.8 
Z6.7 

2Z.O 
26.0 
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been shown that the flood-carrying capacity of the Atchafalaya was reduced up to 
about 1927 and has been increasing since that time. 

·In the period July 1938 to March 1940, about 17,000,000 cubic yards of im
provement dredging were done in the three-mile reach below Red River Landing. 
The purpose of this dredging was to alter the alignment to some extent to improve 
a navigation condition caused by the development of a sharp bend along the right bank 
of the river. The dredging developed the channel along the opposite bank of the river 
and relieved the bad navigation condition. The effect of this dredging on the stage
discharge relation at Red River Landing was not particularly noticeable; possibly 
there could have been an improvement that is masked by the normal variation in this 
relationship. At any rate there is no indication that there was any change in normal 
conditions as a result of this work. 

Table 41, Volume 3, shows the areas of cross sections by approximately 
5-mile reaches from Mile 277.l to Mile 318.6 above the Head of Passes from 1882 

-tc -1-950, -and -T-able-2, -her-ein, -a hows -the -variation in areas -b-etw-een -the surveys and 
various comparisons of areas. Plates Bll through Bl4, Appendix B, show Missis
sippi Riv .ir cross sections for this vicinity. 

In using these data to indicate the effect of improvement in the capacity of 
the Atchafalaya on the area in the Mississippi River below Old River, it is believed 
advisable to consider only the period of record during which the improvements took 
place. The period prior to 1880 cannot be considered on account of lack of data. 
Other studies have indicated that there was a decrease in capacity of the Atchafalaya 
for flood stages from the 1880's up to about 1927, and for stages around bankfull the 
decrease stopped probably around 1912. Very little information is available on low
water discharges but the indication is that there was a progressive improvement in 
the low-water capacity since the earlier measurements. Probably the nearest sur
vey to the average time at which the increase in capacity of the Atchafalaya River 
began following the levee construction along that river is the one labeled 1913-15, 
1921-22 in Table 41, Volume 3. 

A comparison of areas between this survey and the 1950 survey indicates 
that there has been a decrease in cross-sectional areas of the Mississippi River be
low Old River during that period for both bankfull and low-water stages. The data 
also show a decrease in area for the two reaches immediately above Old River; i.e., 
reaches 2 and 3. 

The cross-sectional areas at low water in 1950 of reaches 5, 6, and 7 were 
less than shown for any previous survey and in other reaches were greater than 
the least prior area. The 1950 bankfull areas were less than for any previous sur
vey in reaches 3, 4, 5, 7, and 8 and were greater than the least prior area for other 
reaches. It might be said that the 1950 areas were generally smaller below Old 
River in 1950 than for any previous survey. Above Old River smaller areas had been 
measured in previous surveys. The difference in some cases is small andcompari
son of.future survey areas may indicate that the river has restored these apparent 
deficiencies. 

There is some indication from these comparisons of areas that a trend toward 
deterioration has begun in the Mississippi River below Old River. This deteriora
tion has not been sufficient to cause any reduction in the discharge capacity of the 
Mississippi River below Old River. Close observation of the reaches shown in the 
comparison should be maintained in order that positive recognition or disproof of 
deterioration can be established. 

Atchafalaya River Levees 

In 1881 a line of levees extended from Simmesport to Melville along the west 
bank of the Atchafalaya River and about 13-1/2 miles below the head of the river on 



Table 2 

CHANGE IN AREA OF CROSS SECTION OF THE MISSISSIPPI RIVER 
BY REACHES IN THE VICINITY OF OLD RIVER 

Net 
River 1895 to 1913-15 and 1932-33 Change Net Change 

Mileage 1882 1913-15 1921-22 and 1938 1882 to 1912-13 Lowest 
above Head to and to 1935 1937 to 1950, 1922-23 Prior Year 

Reach of Passes 1895 1921-22 1932-33 to i 931 1938 1950 sq. ft. to 1950 to 1950 

Change in Area sq. ft. below Mean Low Water 

1 318.6-313.6 +2130 +9670 +5350 +8780 -2380 -1880 +21670 . +9870 +21670 
2 313.6-308.5 -25320 +20030 -3710 +4380 -3830 -8370 -16820 -11530 +8500 
3 308.5-303.4 +6920 +21610 -8440 -2650 -3030 -3310 +11100 -17430 +4180 
4 *303.4-297.6 -12090 -7800 -14490 +8950 +860 -3240 -27810 -7920 +6570 

5 297.6-292.4 -13580 +980 -12780 -2730 +5330 -9070 -30850 -19250 -3740 
6 292.4-287 .2 -13390 +5910 -12970 +4220 +570 -9340 -25000 -17520 -4550 
7 287.2-282.3 -3910 -5610 +2120 -2840 -1060 -1130 -12430 '."'2910 -1130 
8 282.3-277. l -27220 +5660 +910 +240 +1600 -7650 -26460 -4900 +760 

Change in Area sq. ft. below Bankfull Stage 

1 318.6-313.6 -4940 +2970 +1550 +15510 No -12860 +2230 +4200 +7170 
2 313.6-308.5 -29150 +23500 -5410 +7540 survey -4390 -7900 -2260 +21250 
3 308,5-303,4 -5320 +8810 -1450 +3850 t -12560 -6670 -10160 -1350 
4 *303.4-297.6 -10980 +17880 -11750 +5280 -13060 -12630 -19530 -1650 

5 297.6-292.4 -15960 +7420 -7710 -8170 -9060 -33470 -24930 -9050 
6 292.4-287.2 -17930 +10570 -11030 +7490 -5760 -16660 -9300 +1730 
7 287 .2-282 .3 -6630 -29700 +7910 -1420 -18430 -48270 -11940 -11940 
8 282,3-277.1 -34470 +3580 +3600 +2990 -10590 -34890 -4000 -420 

* Old River at about Mile 302,0, 
() t 1938 Survey-cross-sectioned below low water only, -..I 
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the east bank. These levees had been built by private interests and were deficient 
in both grade and section. They were raised, strengthened, and extended gradually 
to improve and increase flood protection in the basin and consequently increased the 
confinement to the channel of the Atchafalaya River. Table Z9, Volume 3, and Plate 
CZ, Appendix C, show the progress of the levee extensions. 

The building of the levees along the Atchafalaya River contributed probably 
more than any other construction to its development. Table 45, Volume 3, and Plate 
B98 show a comparison of the bankfull and low-water cross sections by reaches from 
1880 to 1950, Plate CZ, Appendix C, shows the enlargement of the bankfull cross 
sections by reaches from 1880 to 1950, 

Between the years 1880and 1904 the average bankfull area in the reach from 
Mile 3,3 to 8.1 enlarged about 3,000 sq. ft., from Mile 8.1 to 13.1 the areadecreased 
about 1,000 sq. ft.,from Mile 13.l to 18.l it increased about 7,000 sq. ft., in the next 
four five-mile reaches to Mile 37.9 the average bankfull area increased from 17,000 
to-z.0;-01l0 sq. -ft., ana-in the reach lrom -Mile TT.~ to 42.~ increased about 10,000 sq. 
ft. No data were available for 1880 on the other reaches above Mile 58. During this 
period the levees were extended on the east bank from Mile 13,5 to Mile 43 and on 
the west bank from Mile Z6 to Mile 36. The greatest increase in area during the pe
riod was in the reach affected by levee construction with a much smaller enlargement 
above the 1881 end of the east bank levee. It is interesting to note that the 1904 av
erage bankfull area compared by reaches above Mile 3Z.9 varies from about 53,000 
to 58 ,500 sq. ft. 

Between 1904 and 1916 .the enlargement above Mile 4Z.9 ranged from 3,000 
to 10,000 sq. ft., and from about Zl,000 to ZZ,000 sq. ft. in the next 10 miles, then 
dropped off to 11,000 sq. ft. in the next five-mile reach, During this period the 
levees were extended from about Mile 43 to Mile 44 on the east bank and from Mile 
36 to 43 on the west bank. The greatest enlargement shown was immediately below 
the reaches affected by the levee extension during the period. Above the 1904 end of 
the levees there was a smaller but substantial enlargement in cross-sectional area 
of the channel. 

Between 1916 and 1931 there was generally a small increase in cross sec
tion above Mile 37.9. The change in cross section varied from a small decrease in 
area in two reaches to about 13,000 sq. ft. increase in one reach; however, the in
crease in cross section of the other reaches in this length runs from 1,000 sq. ft. to 
lees than 5,000 sq. ft. Below Mile 37.9 the increase in cross section varied from 
13,000 to 19,000 sq. ft. The levees during this period were extended to about Mile 
55 on the east bank with very little extension on the west bank. 

Between 1931 and 1935 there were several surveys which show decreases 
in cross section as well as increases. However, the over-all increase amounted to 
from 8,000 to 14,000 sq. ft. in the upper 18 miles of the channel, practically noth
ing between Miles 18 and 38, and about 3,000 to 4,000 sq. ft. between Mile• 38 
and 58. 

Between 1935 and 1945 there was an increase in area of cross section through
out the upper 58 miles of the Atchafalaya River amounting generally to from 10,000 
to 15,000 sq, ft. in .the various reaches. 

Between 1945 and 1950 there was a general enlargement of fr.om 8,000 to 
lZ,000 sq. ft. throughout the leveed reaches of the Atchafalaya River. 

The increase in cr.oss-sectional area throughout the Atchafalaya River ap
pears to be directly related to the construction of the levee system. Substantial in
creases in cross-sectional area advanced downstream rapidly with the extension of 
the levee system, and the confined flows more gradually enlarged the cross section 
where the levees already existed, There is evidence, not altogether conclusive, that 
the large floods caused most of the enlargement, especially in reaches where the 
levees had existed for some time. 
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Table 3,herein,showingthe crest discharges availablefromdischarge meas
urements and Table 4, following, prepared from stage-discharge curves. showing the 
Simmesport stage for given discharges and for various years, were prepared to show 
the effect of the levees and channel enlargement on the diversion into the Atchaf
alaya Basin. The discharges, it should be pointed out, reflect the strength as well as 

. the length of levees along the Atchafalaya River. Table 27 of Volume 3 lists the 
crevasses on the Atchafalaya River. The location as well as the number of crevasses 
during these floods had an effect especially on the crest flows of these floods so that 
the discharges do not represent the confined capacity of the river. 

Year 

1927 
1945' 
1912 
1937 
1950 
1916 
1897 
1903 
1929 
1890 
1891. 
1944 
1893 
1908 
1935 
1891 
1939 

. 1938 
1933 
1943 
1946 
1906 
1909 
1898 
1904 
1928 
1947 
1911 
1936 
1940 
1934 
1889 
1941 

Table 3 

- . 

OBSERVED CREST STAGE AND DISCHARGE AT SIMMESPORT 
TABULATED IN THE-OB DER 0.E STAGE 

Barb.re Landing 
Stage, ft. 

57.7• 
55.1 
53.35 
53.4 
52.1 
52.0 
51.0 
50.2 
50.l 
49.7 
49.7 
49.0 
48.0 
48.0 
46.2 
45.6 
45.6 
45.3 
44.6 
44.0 
43.6 
43.3 
43.0 
42.9 
41.3 
41.0 
40.8 
40.2 
38.2 
37.0 
35.0 
33.6 
31.5 

Simmeaport 
Discharge, c .f.a. 

460,000• 
660,000 
410,000 
470,000 
630,000 
390,000 
410,000 
380,000 
385,000 
480,000 
450,000 
440,000 
360,000 
320,000 
370,000 
320,000 
380,000 
370,000 
330,000 
430,000 
440,000 
270,000 
310,000 
260,000 
240,000 
290,000 
380,000 
210,000 
280,000 
280,000 
230,000 
130,000 
240,000 

* Immediately prior to Melville crevasse. 
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Table 4 

COMPARISON OF SIMMESPORT STAGE FOR A GIVEN DISCHARGE 

Discharge, c.f.s. Year Simmuport Stage, ft. 

450,000 19Z.7 52.8 
1937 49.0 
1892. 44.7 
1945 42..6 
1950 40.4 

• - 400,000 19Z.7 50.8 
1912. 49.7 
TSTI 48.8 
1937 45.4 
1892 44.6 
1944 43.0 
1945 39.4 
1943 39.0 
1950 36.6 

350,000 1912.-192.7 47.4 
1897 46.4 
1893 45.6 
1913 44.7 

1892.-192.8 43.5 
1937 42..2. 
1939 40.2. 
1944 37.2. 
1945 36.0 
1943 35,9 
1950 32..8 

300,000 191Z. 44.2. 
1893 43.4 
19Z7 43.Z. 
1892 42.9 
1891 41.2 
1928. 39.6 
1937 37.3 
1939 35.3 
1945 31.9 
1950 29.0 

Z.50,000 1912. 40.5 
189Z 39.8 
1891 39.4 
19Z7 38.0 
1928 35.6 
1937 32..0 
1939 30.5 
1945 28.3 
1950 Z.5.1 
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An examination of Table 3,Appendix C,which list~ the crest discharge meas
urements for each year of record and the corresponding crest stage at Barbre Land
ing, indicates that for the higher floods there was a reduction in the capacity of the 
river for diversion into the Atchafalaya Basin, possibly to as late as 192.7, and an 
increase in its capacity since that time. The 192.7 flood, which was the highest of 
record, shows a crest discharge of 460,000 c.f.s., and a crest stage of 57.7 ft. im
mediately prior to the Melville crevasse. The 1890 and 1892. records show discharges 
of 480,000 and 450,000 c.f.s., respectively, for a stage of 49.7 ft. Allowing 20,000 
c.f.s.per foot of change, the indication is that in the 1890 to 1892. period, a discharge 
equivalent to that of 192.7would have occurred at a stage approximately eight to nine 
feet lower .. Similarly, after making allowances for the difference in measured dis-· 
charge, the 1912. and 1916 measurements indicate that a flow equivalent to that of 
192.7would have passed at a stage about two feet lower. The ~937dischargeinforma
tion indicates about a five-foot improvement over 192.7,and the 1946 data from 12. to 
13 ft. lowering~ Diacharge mea.SUJ:"ementa- made- in-1-950-indicate- about- two-feet·of
lowering in the stage-discharge curve since 1945. 

Examining the foregoing Table 3 a little further for stages approachingbank
full it appears that there was not much change in capacity of the river channel at 
its head during the early period of levee extension. In 1898 a discharge of 260,000 
c.f.s. occurred at a stage of about 42.9 ft. on the Barbre Landing gage while in 1906, 
270,000 c.f.s. occurred at a stage of 43.3 ft. In 1928 a discharge of 290,000 c.f.s. 
was measured at a stage of 41 ft., indicating a lowering of from three to four feet 
since the early period. The 1940 measurements indicated poBBibly a 2-1/2-ft. low
ering since 1928 and those of 1947 possibly an additional six to eight feet for equiv
alent discharge. 

Table 4, Appendix C, taken from rating curves at Simmesport, shows stages 
at Simmesport for various years corresponding to a given discharge. These data, 
in general, confirm the observations noted in the preceding paragraphs from the 
tabulation of crest stages and discharges. This table shows that for a discharge of 
450,000 c.f.s. the 192.7 stage was about eight feet higher than the stage for that dis
charge in 1892. and that the 1950 stage is 12 to 13 ft. lower than 192.7. This table 
also shows that as bankfull stages are approached the loss in capacity indicated for 
high stages during the early periods of record becomes less and less. For 400,000 
c.f.s. the 192.7 stage is about six feet higher than the 1892 stage for the same dis
charge; for 350,000 c.f.s. it is about four feet higher; for 300,000 there is practically 
no difference; and for 250,000 c.f.s. the 192.7 curve is nearly two feet below the 1892. 
curve. Discharge information available does not allow as good a comparison for 
lower discharges but in general indicates a progressive increase in capacity for low 
water. The 1950 discharge curve indicates an improvement of 14 to 15 ft. in stage 
for the ~ame discharge when it is cozilpared with the worst condition noted above. 

It will be noted that even as late as 1937 the stage for a given discharge in 
the Atchafalaya River for large floods was higher at Simmesport than the stage for 
the same rate of discharge in 1892.. This fact led some comparatively recent writers 
to conclude that there was no trend toward an increased diversio.n through the Atchaf
alaya River. The great improvement in the capacity of the Atchafalaya River in the 
past 10 to 12 years, or even since 192.7, forces revision of that line of thought. 

Sill Dams on Atchafalaya River 

In 1884 the Mississippi River Commission proposed that a series of brush 
dams be placed in the Atchafalaya River with the upper one below Bayou des Glaises 
and the others at intervals not exceeding one-quarter mile. The dams were to be 
built up to just below low water and with a sill not less than 300 ft. wide, up and 
downstream. Six dams were shown on the original plans, The purpose was to limit 
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the flow in the Atchafalaya River to approximately the flood discharge of Red River. 
Sill Dams No. 1 and No. 3 were ·constructed in 1888 and 1889, respectively, 

and were the only dams built. The locations of the sill dams are shown on Plate B 16, 
Appendix B. The upper edge of Sill Dam No. 3 was 1,750 ft. downstream from the 
lower edge of Sill Dam No. 1. The dams were composed of willow mattresses three 
feet thick,· covered with heavy layers of rock. They extended 304 ft. up and down
stream and were built to within five or six feet below the zero of the Barbre Landing 
gage. The sill dams were widened in 1901, the upper one to 560 and the lower one to 
440 ft.; and in 1903 the lower sill was widened to 560 ft. The final maintenance 
on these dams by the United States was done in 1920. 

In 1926 the Louisiana Railway and Navigation Company placed a mattress 150 
ft. wide across the river preparatory to building a bridge. This mattress over
lapped Sill Dam No. 1 about 25 ft. and extended entirely across the .river. 

The 1927 flood caused general subsidence of the upper sill averaging about 
9 .1 ft. over a width of 560 ft., with a maximum chan_ge of 44 ft., and total destruction 
of the lower sill on the right bank above an elevation of 24 ft. m.g.l. 

On pages 58 and 59 of H. D. 841, 63d Congress, second session, dated 19 March 
1914 appears the following statement: u0n the other hand, for several years prior to 
1887 the Atchafalaya showed a tendency toward rapidly enlarging its cross section so 
thatfearwas expressed bymanypartiesthat the Mississippiwouldpracticallyabandon 
its own course to the Gulf in favor of the shorter route via the Atchafalaya. In order 
to prevent such a change, which would have injurious effects to an extent that could 
not even be predicted, the Mississippi River Commission caused to be constructed 
two sill dams near the head of the Atchafalaya, at Simmesport. These were placed 
duringthe years 1887, 1888, 1889,and 1890,with further reinforcement in 1901, 1902, 
and 1903; the crests of the dams were placed 5 ·feet below the zero of the Barbre 
gauge, but there has been considerable settlement (which was anticipated), so that the 
crests are now 10 to 25 feet below the zero of that gauge. The effect of these sill 
dams has been to check the tendency of the head of the Atchafalaya to enlarge ..• " 

Sill Dam No. 1 reduced the bankfull cross section approximately 13,000 sq. 
ft. and the low-water cross section about 11,000 sq. ft., and the reduction at Sill Dam 
No. 3 was presumably in that neighborhood. 

Cross-sectional areas at Sill Dam No. 1 as shown in Table 30, Volume 3, 
show an area of 44,480 sq. ft. in 1888, and a low-water area of 7 ,240 sq. ft. The 
bankfull section increased to 50,800 sq. ft. in 1900, reduced to about 46,600 in 1904-
05, then increased to 56,600 in 1925. The variation in area during the life of the 
dam was 12,000 sq. ft. at bankfull stage. The variation at low water was around 
8,000 sq. ft. during the life of the dam. 

Table 45, Volume 3, showing the cross-sectional areas averaged by reaches 
indicates a variation in area in the upper 13 ~iles of river of 8,000 to 10,000 sq. ft. 
for bankfull stages, and from 4,000 to 10,000 sq. ft .. at low water between 1880 and 
1931, with approximately 16,000 sq. ft. enlargement at bankfull between Mile 13 ·and 
Mile 18. Below Mile 18 the enlargement was considerably more, but the total area 
of the 1880 cross sections was less than above Mile 18. Levee extensions confined 
the flows progressively further downstream and increased scour action in the lower 
reaches. 

The effect of the sill dams is obscured to some extent by the progressive 
levee exte~sion on the Atchafalaya River during their life. However, an examination 
of the records indicates that the more logical conclusion is that the levee extensions 
at first reduced the capacity of th~ Atchafalaya River by greater confinement, and 
consequently reduced velocities and scour action in the upper reaches where the 
channel was relatively large. This retarded but did not completely stop enlargement 
of the upper reaches of the river. As enlargement of the newly leveed sections pro
gressed, the increasing downstream capacity permitted resumption of the upstream 
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enlargement in recurring cycles. 
A channel obstruction with limited length in the direction of flow, such as is 

caused by a sill or submerged weir would, theoretically, increase the stage above it 
for a given discharge by an amount sufficient to produce the increased velocity 
through the restriction. If no other action took place, this would reduce the flow for· 
a given stage above the structure. Where two outlets are involvedand only one is so 
treated, it would theoretically decrease the flow in one and would increase it in the 
other. The effect would depend on the amount of constriction. However, in an erod
ible channel such as the Atchafalaya River, where the flow is sufficient to continue 
channel enlargement downstream in spite of the initial reduction in flow, stages 
would continue to lower downstream from the restriction and would allow a greater 
head and eventually more flow for a given stage upstream of the restriction. This 
process would continue until lowering downstream ceased, or until critical flow is 
produced at the weir. -

In the case of the Atchafalaya_ River sill_ dams,_neithe~_of_ the_ aboye_-mentioned 
limiting conditions existed during their life. There is no evidence that there was any 
considerable fall across the dams at high water and the reduction in cross section at 

· bankfull stage resulting from the constriction of the sill dams was probably not more 
than 2.0 percent. On this basis it is concluded that the effect of the sill dams in 
limiting the flow of the Atchafalaya could have been only minor in nature. 

Sill dams were placed in the passes of the Mississippi River at various times 
in an effort to control the flow through the passes. These dams did not reduce the 
cross section as much as did those on the Atchafalaya River and they were in general 
only 2.-1 /2. to 3 ft. thick. In 1876 sills were placed across Pass a Loutre and South
west Pass, the two larger passes, in an effort to increase the flow in South Pass. 
There is no evidence that the sills were effective in this respect. In 1900 an addi
tional sill was placed across Pass a Loutre in an effort to reduce the flow through 
the pass and to accelerate the closure of a crevasse. The discharge of the pass had 
been on the decline since 1891 because of the gradual closure of the crevasse and 
the effect of the sill was obscured for this reason. In 1907 and 1908 sills were placed 
across Cubits Gap and The Jump in order to keep these outlets from enlarging. These 
sills probably had no effect. 

Inl910the sill across Southwest Pass was removed to increase the flow inthe 
pass. The flow in the pass continued to decline which indicated that the removal of 
the sill probably had no effect. In 1917 a sill was placed across South Pass to limit 
the flow through it. It was removed in 1934 because a large scour hole below it was 
endangering the stability of the banks. The removal of the sill did not affect the 
scour hole. 

There is no clear evidence that any of the sill dams constructed at the passes 
of the Mississippi River accomplished the purpose for which they were designed. 

There is no proof, either theoretical or in fact, to indicate that the sill dam~ 
constructed in the Atchafalaya River had anything more than a minor effect in limit
ing the discharge of that stream. There is no reason to believe that a similar con
struction at the present time would be effective. The construction of several sill 
dams spaced over a .fairly long reach of river might slow up the enlargement of the 
Atchafalaya River. However, there is no basis for the design of such a system and 
no assurance that they would prevent the eventual capture of the Mississippi River 
by the Atchafalaya River. 

Effect of Rising Sta1ea at End of Atchafalaya. River Levees in Reducing 
Intake of Water into Atchafalaya River 

The 1950 flood reached a stage of 31-1/2. ft. m.s.l. at the end of the Atchaf
alayaRiver levees, about l/Zft. below the approved levee grade at this point. AtMile 
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42.9. near Krotz Springs. the stage was 38.7 ft. m.s.l., about 2.4 ft. below the ap
proved grade. At Simmesport the stage was 54.1 ft. m.s.l., about 6.3 ft. below the 
approved grade; The discharge was about 620,000 c.f.s. 

There has been a noticeable rise in backwater stage below the end of the 
Atchafalaya River levees. For nearly the same flow the 1950 flood produced stages 
varying from those of 1945 in a wedge shape, lower at Barbre Landing, about equal 
at Krotz Springs, and generally higher below Krotz Springs. In order to define the 
magnitude of this tendency, tabulations are presented, based on the well-defined, 
average stage-discharge relation at Simmesport, and the well-defined average sti\ge 
relations, Simmesport to Atchafalaya, La. (which is located a few miles below the 
end of the Atchafalaya River levees). The ,following tabulation shows that for the 
same Simmesport stage, the discharge has increased with the passage of time since 
1932, and the stage 'at Atchalalaya, La., has also increased: 

Year 

1932. 
1937 
1945 
1950 

Simmesport 
Stage Discharge 

ft. on Gage 1,000 c.f.s. 

47 
47 
47 
47 

402. 
414 
534 
580 

Atchafalaya, La. 
Stage 

ft. on Gage 

2.4.5 
2.5.5 
2.7 .5 
2.9 .9 

Since the relation of Red River Landing to Simmesport stages shows little or no 
tendency to change. the above means that for a given Mississippi River stage, more 
water will go down the Atchafalaya River and stages at Atchafalaya, La., as well as 
generally over the middle part of the basin will be higher. The following tabulation 
gives similar information from a different viewpoint, showing that for the same 
Simmesport discharge, the Simmesport stage has decreased with the passage of time 
since 1932., while the stage at Atchafalaya, La., has increased: 

Year 

1932. 
1937 
1945 
1950 

Simmesport 
Stage Discharge 

ft. on Gage i.ooo c.f.s. · 

47.5 
46.7 
40.l 
37 .1 

410 
410 
410 
410 

Atchafalaya, La. 
Stage 

ft. on Gage 

24.6 
2.5.4 
2.6.3 
2.7 .3 

This latter effect is due to sedimentation in the basin below the end of the levees. 
It is. due principally to the building up of the natural levees along the banks of the 
channels. and to deposits of sediment in the form of "fans" at the termini of outlets 
branching from the natural levees. This is of course quite significant. But. in order 
not to exaggerate its importance. attention is called to the fact that the effect on ex
treme floods approaching project magnitude would be porportionately less. This is 
du,e to the fact that for very high stages the natural levees are ineffective in confin
ing the flow, and water spreads over the whole basin, where sedimentation has been 
less than along the banks. The form taken by the sedimentation is illustrated by 
Plates B55 through B73, Appendix B. -

Between 1945 and 1950, for a discharge of 600.000 c.f.s. past Simmesport, 
the Simmesport stage was reduced about two feet, while the stage at Atchafalaya, 
La., increased about two feet. Assuming the levees to be raised so as to remain 
confining, computations have been made to determine what the effect of a continued 
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rise in the backwater stage would be in diminishing the withdrawal ability of the 
Atcha!alaya. The computations first assumed the same discharge as occurred during 
the 1950 flood (620,000 c.f.s.} but meeting a higher backwater stage. Results were 
as follows: 

(a} For a 5-!t. rise in backwater stage above the 1950 condition, the stage 
at Mile 42.9 near Krotz Springs would be raised 3.4 ft. The stage at Simmesport 
would be raised 1.2 !t. 

(b} For a 10-ft. rise in backwater stage, the stage at Mile 42.9 near Krotz 
Springs would be raised 7.2 ft. The stage at Simmesport would be raised 3.1 ft. 

Computations designed to show the actual effect on a specific flood cannot as
sume, as was done above, that the discharge remains constant. For the condition 
listed under (a} above it is found that the actual effect on the 1950 flood would be to 
raise the stage at Simmesport a few tenths of a foot while reducing the discharge 
down the Atcha!alaya about Z0,000 c.!.s. For the condition listed under (b} above, it 
is found that the actual effect in the event of a recurrence of the 1950 flood would be 
to raise the stage at Simmesport a litile less than a foot, while reducing by about 
40,000 c.f.s. the intake into the Atchafalaya River. 

The above statements omit from consideration that if the backwater stages 
rose from natural causes over a long period of time, other and perhaps offsetting 
changes might occur simultaneously elsewhere .. For instance, as in the cited com
parison of the 1950 flood to the 1945 flood, upstream channel improvement might 
more than offset the rise of stage in the lower basin. 

Present Discharge Capacity of the Atcha!alaya River 
between Levees 

At Mile 52.8, about two miles above the end of the East Atchafalaya River 
levee, the 1950 flood approached within a few tenths of the approved levee grade. 
In this vicinity, therefore, the capacity of the approved levee grade is not much 
greaterthan 620,000c.f.s. The freeboard increases upstream from this point and 10 
miles upstream, at Mile 42.9 just below Krotz Springs, it was Z.4 ft. In the five 
miles below Krotz Springs, computations show the approved grade will carry730,000 
c.f.s. without overtopping. Above Krotz Springs, flow line computations show that 
750,000 c.f.s. may be carried without overtopping the levees. At Simmesport the 
computed stage for this discharge is 58.8 ft. m.s.l., one foot below the project flood 
stage. The 1950 rating curve extended does not check this computation too well; it 
shows 710,000 c.f.s. for the same Simmesport stage, or 730,000 c.f.s. for the project 
stage of 59 ,8 m.g.l. The computation is believed to be more reliable than the rating 
curve extension, and if the smaller figure, given by the rating curve, is used it should 
be regarded as a conservative estimate. 

Carr Point Cutoff . 
Carr Point Cutoff, a cutoff from the Mississippi River to Old River shown on 

Plate BIS, Appendix B, was authorized in 1944. Bank caving on the lower side of 
Old River in the vicinity of Phillipston, approximately l /Z mile beyond the junction 
of Old River and the Mississippi River, was threatening the main line levee in that 
vicinity. Corrective measures to prevent a levee failure under the then existing 
conditions would have required a.set-back levee about 2.-1/2. miles long, or about 
4,000 linear feet of revetment. The shortage of critical material at the time would 
not allow the revetment. 

The site of the cutoff was approximately 1-1/4 miles upstream on the Mis
sissippi River from the junction with Old River and approximately 1-1/2 miles 
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downstream from the junction on Old River. The distance across the neck at that 
point was about 700 ft. at the time, with active caving on both sides. The difference 
in water surface elevation across the neck was about 1-1/Z ft. at stages around 
bankfull. 

The indications were that a natural cutoff would occur within a few years, but 
probably not in time to avoid corrective measures to prevent a levee failure. 

It was estimated that the . increased slope in the Old and Upper Atchafalaya 
Rivers resulting from Carr Point Cutoff would increase the flow at Simmesport from 
5,000 to 10,000 c.f.s., or approximately two percent of the bankfull flow. The tend
ency of the increase in flow in the Atchafalaya River is, of course, toward increas
ing the rate of enlargement. The actual ~£feet of making the cutoff probably was to 
introduce the additional water two or three years before it would have been introduced 
by means of a natural cutoff. The effect of making the cutoff can be considered minor 
in the course of events which have led to the enlargement of the Atchafalaya. 

Angle of Diversion . 

Some importance has been attached to the angle of diversion in former changes 
in the course of. the Mississippi River. An acute angle to the direction of flow in the 
main channel has existed at all permanent diversions that can be traced (reference 
page A41, Appendix A). 

It has been established that for an idealized condition; i.e., a straight channel 
with bed load moving along the bottom, the angle of diversion affects materially the 
diversion of bed load. It is said that for such a condition with the same bottom eleva-. 
tion, a 90 degree diversion might take as much as 90 percent of the bed load with 50 
percent of the water. The theory is that the slower water along the bottom, which 
transports the bed load, would be diverted under such a condition. 

There is also the fact that an acute angle of diversion would require less 
change in direction of flow and consequently less loss of energy at or in the vicinity 
of the point of diversion. This in turn would affect the energy available for the trans

. portation of suspended load and bed load, or for scouring the channel, and might con
ceivably affect the diversion if the forces were near a balance. This again is a more 
or less idealized condition which probably could not exist for a long period. 

Other factors such as gradient advantage, type of soil along the diversion 
route, degree of confinement, etc., are important also in connection with changes in 
the course of a river. 

It appears that the angle of diversion would be an important factor only under 
special conditions such as might exist at crossings along the Mississippi River. 

Old River takes off from the Mississippi on the concave side of a bend. Bed 
load in the river travels along the bar, or convex side of the bends. The conditions 
here are such that appreciable quantities of bed load are not likely to enter the di
version and consequently the angle of diversion probably is not of any appreciable 
significance in controlling the rate of increase in the channel. 

The situation which exists. at Old River is not without parallel on the Missis
sippi River. We might compare itwith the cutoffs which have been made. At several 
of the cutoffs the angle has been approximately at 90 degrees with the direction of the 
current. They took off from the concave side of the bend, similar to the location of 
Old River. The main factors affecting their development were a gradient advantage 
and the fact that they were deep enough to take flow at all stages. The results were 
a rapid enlargement of the cutoff channel and a deterioration in the bendway channel. 
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EXTRACTS PERTAINING TO THE ATCHAFALAYA RIVER STUDY 

Page 41: 

Humphreys and Abbot Report upon the Physics and 
Hydraulics of the Mississippi River, 1861 

"The bayou Tensas heads in lake Providence, and after beirig joined by a 
parallel stream, bayou Macon, which heads above Gaines' landing, and by many other 
swamp-land drains, becomes a river some 600 feet in width and 16,000 square feet 
in cross-section in the high-water season of the year. The gradual extension of the 
levee system upon the banks of the Mississippi has deprived this net-work of bayous 
of their chief supply of water, and they now never rise to the level of their banks ex
cept upon the occurrence of many large crevasses in the Mississippi levees. For
merly, the whole region was deeply inundated in floods. In 1828, when the greatest 
inundation of which there is even a tradition occurred, the average depth of the water 
across the swamp on the Louisiana boundary line was 7 .1 feet; and between Vidalia 
and Harrisonburg, 7. 7 feet. The mean depth throughout the whole swamp was probably 
as much as 7 feet. This inundation, however, was fully 3 feet deeper than any other of 
which we have records," 

Page 69: 
"The effects of these two cut-offs (referring to Red River and Raccourci) on 

flood have been widely discussed. Both Ellet's report and that of the Delta Survey 
discuss the cut-offs in some detail. Professor Caleb G. Forshey published a dis
cussion of them in the Transactions, American Society of Civil Engineers, 1876. The 
conclusions of these early writers are based on fragmentary and inaccurate data, 
and can not be regarded as either authoritative or conclusive. Although the cut-offs 
were attended by local readjustments of the channel, there is no conclusive evidence 
that they themselves have appreciably affected flood heights. The enlargement of 
the Atchafalaya can not be considered the result of these cut-offs. As has been shown 
above, that enlargement was primarily the result of the destruction of the raft and 
the development of the Atchafalaya levees. Indeed, it is probable that Shreves Cut
off was an indirect benefit in the Atchafalaya problem. It interposed the inefficient 
Old River channel between the two rivers and trained the discharge of the Mississippi 
in such a direction that there has been no tendency on the part of that river to break 
through again into the AtchafalayaRiver channel. Had Shreves Cut-off not been made, 
it is possible that the removal of the Atchafalaya raft and the extension of the Atchaf
alaya levees would have been followed by a very serious diversion of Mississippi 
discharge." 

Page 85: 
Annual discharge of main Mississippi, 21,300,000,000,000 cu. ft. 
Mean annual discharge, 675,000 cu. ft. per sec. 

Page 127: 
Yearly amount of rain in the basin of the Mississippi, 89,400,000,000,000 cu. ft. 

Page 146: 
Sediment for above discharge computed as 887 ,500,000,000 pounds or 1 mile 

square and Z63 feet thick. 

Page 171: 
"In the western part of the Atchafalaya basin the flood (1828~ was the greatest 

Dl 
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of which we have record, for, there being noleveesfor several miles below the mouth 
of Red River, and Shreve' s cut-off not yet having been made, the water from the 
Tensas bottom poured over the banks in immense quantities. At the upper mouth of 
bayou Atchafalaya it w·as Z.O feet above the ground and the flood level of 1850; at the 
mouth of bayou de Glaize it was 4.5 feet above the ground and the flood level of 1850; 
at the mouth of bayou Courtableau it was 4.0 feet above the ground and 3.0 feet above 
the flood level of 1850; at the head of Grand lake it was 4.3 feet above the flood level 
of 1850; and at Brashear City, 3.0 feet above the same level. The overflow extended 
to the extreme western limit of the alluvial formation, instead of only 6 or 8 miles 
from bayou Atchafalaya, as in ordinary floods. The Courtableau at Washita was at 
least 10 feet higher than in 1850. The plantations along the upper part of the Teche 
were not flooded, but the· crops were lost on those within the influence of the back
water from the Atchafalaya overflow. At St. Martinsville the bayou was some 15 or 
ZO feet above low water, the usual range being only 3 or 4 feet. 

"The eastern_part of the Atchafala_ya basin, indeed the whole region border
ing upon the Mississippi below the head of this basin, seems to have nearly escaped 
damage; the only exception being the Grosse Tete region, which was deeply flooded 
by backwater from the Atchafalaya overflow, and by a break in the ground levee of 
the parish of Pointe Coupee near Morganza." 

Page 174: 
"The damage occasioned by this flood (1850) was immense. The St. Francis 

and Yazoo bottoms were not Pl'.Otected by levees, and were both deeply flooded. The 
Tensas bottom was submerged more effectually than in any year subsequent to 1828. 
This was in some degre.e due to the heavy rains already mentio~ed, which filled the 
swamp-drains before the crevasses occurred, and thus retarded the escape of the 
Mississippi water. The principal _breaks were several above the Louisiana line, 
which flooded bayou Macon; that at Point Lookout, just below Lake Providence, which 
was 1.5 miles wide and from 5 to 8 feet deep; that near Island 102, which was 1 mile 
wide and 7 feet deep; that between Lake Providence and New Carthage (gap in levee), 
10 miles wide and about 3 feet deep; that just below Rodney, which was 1300 feet wide; 
and that opposite Ellis cliffs, which was 3000 feet wide. These dimensions are only 
approximate, as no survey of the breaks was made. The history of the flood in this 
bottom is well exhibited by Mr. Mandeville's gauge-record (Appendix B), kept on 
bayou Tensas at the crossing of the Vidalia and Harrisonburg road. The water rose 
steadily until March 15, then declined slowly until early in April, then rose again 
Until the middle of May, when it attained its highest point, and then rapidly subsided. 
The flood was 1.6 feet higher than in 1844, and 3.0 feet higher than in 1849 and 1858 
at this locality. At Trinity (marks of Major Liddell) the water was 1.8 feet higher 
than in 1844; 3.0 feet higher than in 1849; and 3.8 feet lower than in 1828. At the 
mouth of Black :i;iver, this flood was 3.0 feet above that of 1844, and 5.0 feet below 
that of 1828. After these figures, it is needless to add that nearly the whole region 
was submerged and the crops destroyed. 

"Below Red-river landing the country fared but little better. The water pour
ing from Red river exceeded the discharging capacity of bayou Atchafalaya, and the 
surplus forced its way into the Mississippi by both of the mouths of Old river. The 
flood from above, augmented by this new supply, maintained an elevation sufficient 
to keep the numerous crevasses below Red-river -landing actively discharging for 
more than four months. As a detailed computation of the quantity of water thus taken 
from the river will be given in Chapter VI, the effects of the overflow alone will be 
referred to here. The Atchafalaya basin was more deeply flooded than in any other 
year since 1828. At Brashear City, the water began to rise rapidly on May 10, and 
continued to do so until June ZO. It then stood at a level about 3 feet lower than the 
highest point attained in 1828 until July 4, when it began falling so .rapidly that the 
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land was uncovered in 4 days. The basin between bayou La Fourche and the Missis
sippi escaped nearly uninjured. The crops upon the left bank, above New Orleans, 
were much injured by the celebrated Bonnet Carre crevasse, which attained a width 
of nearly 7000 feet, and continued flowing for more than six months." 

Page 176: 
1850 Flood. "The water from Red River exceeded the discharging capacity 

of Bayou Atchafalaya and the surplus forced its way into the Mississippi River by 
both mouths of Old River. The Atchafalaya Basin was more deeply flooded than in 
any other year since 1828." 

Page 352: 
"In their former condition, these regions were always. more or less flooded 

in the spring by Mississippi water which escaped into them through many bayous, 
both large and small, and over the- natural banks. At present, levee-s-to-exclude-this
water are under construction, and are already sufficiently advanced to modify mate
rially the action of the swamps." 

Page 364: 
In nearly the whole flood period in 1858, there was no current in the mouth of 

Old River. During this time, the discharge of Red River into Old River was just suf
ficient to maintain the normal discharge of BayouAtchafalaya. During the period May 
2-August 3, 1858, it was estimated 120,000 c.f.s. was discharged down the Atchafalaya. 

Page 368: 
"The Tensas bottom was flooded (in 1828) to such an extent that, opposite 

Natchez, the water level in the swamp was nearlythe same as in the river. Escaping 
in vast quantities at the southern border of this region, the water encountered a great 
flood in Red river. No natural channels existed for the discharge of such an immense 
accumulation. The result was an overflow of the entire southern bank of Red river 
from Alexandria to its mouth (excepting the Avoyelles prairie), and of the bank of the 
Mississippi from the mouth of Red river to the head of the levees, which then extended 
nearly up to Red-river landing. This great waste-weir saved the region bordering 
upon the Mississippi below the head of the levees from inundation, only one serious 
break-that near Morganza-occurring below that point." 

Page 373: 
"It is well known that the Red-river and Raccourci cut-offs are in close 

proximity to each other. The first was made in 1831, and shortened the river 18 
miles; the second was made in 1848 and 1849, and shortened the river 21 miles. 
The flood of 1851 was as high as that of 1828 at points 100 miles above and below 
the mouth of Red River, and the accessions received from Red river were the same 
in each flood. It is concluded, therefore, that the river would have been as high at 
Routh's point in 1851 as in 1828 but for the cut-offs. The flood of 1851 was, however, 
4.6 feet below that of 1828. This, then, is the effect of the two cut-offs in lowering 
the flood level just above their site." 

Page 405: 
To close Old River would, if executed, entail disastrous consequences. The 

Red River, at its mouth, in floods of its own drainage, is 225,000 c.f.s. The dis
charge of the Atchafalaya at bankfull is only 130,000 c.f.s. If, therefore, the entrance 
of Red River into the Mississippi should be closed, the Red River Valley, the settle
ments along Bayou des Glaises, and the Atchafalaya Basin would all be deeply inun
dated at the recurrence of every Red River flood. 
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Page 417: 
"It may also be added that the enlargement of the bayous Atchafalaya and 

Plaquemine, since the construction of levees, is a well-established fact. This en
largement has contributed to depress the floods at New Orleans." 

.. Spillways in the Lower Mississippi River"-H. D. 95, 
10th Congress, 1st Session, December 1927 

This report called for surveys of the various sites with the view of estimating 
costs of controlled or regulated spillways between Point Breeze (above Old River) and 
Fort Jackson, La., to prevent waters of. the Mississippi River exceeding stages of 16 
to 20 ft. on the Carrollton gage, near New Orleans, La., and of 46 to 48 ft. at Sim
mesport, La., on the Atchafalaya Outlet. It was pointed out in this report that Old 
River and the Atchafalaya form, under present conditions, a vital relief outlet for 
floods of the Mississippi River. The levee terminates just below Point Breeze and 
begins again just below Old River. This gap, together with the channel section of Old 
River, permits floodwaters to enter the lowlands to the west known as the Tensa~ 
Basin. The levee systems of Old River, the Upper Atchafalaya and the Bayou des 
Glaises form, in effect, a long earth dam which converts the lower Tensas Basin into 
a reservoir into which the Upper Mississippi and the Red Rivers pool their flood
waters, and out of which the Lower Mississippi and the Atchafalaya take those waters 
to the sea. Also that New Orleans, with a population of about 100,000, is one of the 
great ports of the country and an important railroad center. The wharves which 
serve the port are built in a line about 10 miles long on the riverbank. The levee 
and wharves have been built to the new grade line about 25.2 ft. at Carrollton, and 
these wharves can serve ships without loss of efficiency when the river stages are 
not higher than 20 ft. on the Carrollton gage. 

The Morganza project was outlined and, with the adopted minimum flood, the 
maximum discharge below the Morganza Spillway would be 1,700,000 c.f.s. 

The AtchafalayaFloodway would have no control structures at the headof the 
floodway. Controlling gates would not be effective unless they extended across the 
Atchafalaya River itself, and the construction of a gate structure in the great depths 
found in the river ·would be a hazardous and extremely costly engineering feat. All 
railways and highways crossing the floodway, of sufficient importance to warrant 
their expense, should be raised with adequate openings to accommode floodwaters. 

The Board did not consider it necessary to discuss the effect of the spillway 
system on the discharge capacity of the Mississippi River. The discharge of water 
through spillways, no matter where located, will cause indirect damage by interfer
ing with drainage, the development of communication, and by allowing reclaimed 
areas to relapse to their original condition. Spillways afford, however, the safest 
method of passing a great flood through the delta below Old River. 

Annual Report of the Chief of Engineers, 1882 

Page 1396: 
"Simmesport is the shipping point for the country up Bayou De Glaize as far 

as Evergreen. Both banks of the river here are caving, and three successive levees 
have been built on both sides of the river, and in some places the fourth levee is 
now at the top of the bank and in danger of going in. Mr. Barbre, who settled here in 
1828, and several other old inhabitants, told Mr. Collins that formerly at low-water 
there used to be a good ford for stock at Simmesport; but now the rh-er is 630 feet 
wide at low-water and about 50 feet deep, while during high-water of 1874 it was 
about 100 feet in depth. This is said by old inhabitants to be the same place where 
the ford was in 1840, and at that time a log was used by foot-passengers to walk 
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across on, the ends of the log resting on either side of the river, which is said to have 
been but 40 feet in width.'' · 

Annual Reports of the Mississippi River Commission 

A.R. 1880, page 2771 (Report by General Gillmore, 
Presdt. MRC, and Members Harrod and Suter): 

"Junction of Mississippi, Red and Atchafalaya Rivers. 

"Much attention is due to the consideration of affairs at Red River. Shreve's 
Cut-off, in 1831, severed from the Mississippi the bend in which Red River dis
charged, and from which the Atchafalaya was supplied. Prior to this the navigation 
of lower Red River was impaired by backwater from the· Mississippi, which occa
sionally extended to Alexandria, on the Red, and to Monroe, on the 0\J.achita. The 
Atchafalaya was rafted heavily. After the cut-off, Red River sought the Mississippi 
by the shortest route, through upper Old River, north of Turnbull's Island; while 
lower Old River, from the head of the Atchafalaya to the Mississippi, silted up and 
bore a heavy willow growth. Until 1865 Bayou Plaquemine was open, and through it 
and the Atchafalaya was the navigable approach to the Attakapas, Opelousas, and 
Atchafalaya country. To maintain this route the State of Louisiana removed the raft 
obstructing the streams. To this work, and the disturbance of the equilibrium be
tween the Mississippi, Red and Atchafalaya rivers by the cut-off, is due the enlarge
ment of the latter stream. 

"It will be observed that, for several years after the cut-off, the discharge of 
Red River passed to the north of Turnbull 's Island .. In 1873, after great enlargement 
of the Atchafalaya, Lower Old River, silted and grown up, cut out, and the northern 
channel closed, in which condition it now remains. Down the Atchafalaya had become 
the line of least resistance, and only the surplus discharge of Red River passed be
yond its head along the south channel to the Mississippi. 

"As the Atchafalaya continued to enlarge, its demands became more exacting, 
and this surplus was so reduced and uncertain that Lower Old River became a wide, 
shallow, slackwater basin, receiving sediment alternately from the Mississippi and 
Red rivers. In 1876 this process had nearly closed low-water connection; and the 
waterway near the lower end of Turnbull 's Island was only about 100 feet wide and 
ZO inches deep, with a fall of about Z feet in a quarter of a mile towards the Atchaf
alaya. By the end of the low-water seaso~, this bar cut out. In 1877 a similar bar 
formed nearly a mile towards the Atchafalaya, the scoured channel of 1876 remaining 
open, with raised banks. This bar was dredged out by the State of Louisiana. Similar 
obstructions occurred in 1878, 1879, and 1880, reforming each year at points nearer 
the Atchafalaya, and the channels dredged in previous years remaining open." 

A.R. 1881, page 130: 
" ... Atchafalaya Rivers .•. 

* * * * "Darby, in his Geographical Description of Louisiana, states: 'The Atchaf-
alaya was first obstructed by timber in 1778.' In Allicott's journal we find that 'this 
branch (the Chafalia), notwithstanding its magnitude, is not navigable to the Gulf of 
Mexico, owing to the immense floating bridge or raft across it, of many leagues in 
length, and so firm and compact in some places that horses and cattle are driven 
over on it. This surprising bridge or raft is constantly augmenting by the trees and 
rubbish which the Chafalia draws out of the Mississippi.' 

"Major Stoddard took possession of Upper Louisiana in 1804, under the treaty 
of cession. He was stationed about five years on the Lower Mississippi, and six 
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months on the Red River·. He stated that 'the channel of the Chafalia, a few miles 
only from the head of it, is completely obstructed by logs and other material. Were 
it not for these obstructions, the probability is that the Mississippi would soon find 
a much nearer way to the Gulf than at present, particularly as it manifests a con
stant inclination to vary its course.' 

"And again, 'This outlet (Chafalia), in leaving the Mississippi about 3 miles 
below Red River, is nearly ZOO yards wide. In low-water it is about 18 feet, and in 
high-water about 30 feet in depth. Thirty miles from the Mississippi it is obstructed 
by a raft of wood, bound together by a heterogeneous mixture of ligneous and other 
matter. In the course of ZO miles the navigation is choked by ten or twelve similar 
rafts, and it is calculated that the aggregate obstruction occasioned by them is not 
less than 9miles. Some of them form good bridges, and are passable at all seasons. 
Ma;iy of them are covered with willow trees, and a considerable portion of them are 
10 inches in diameter. These rafts rise and fall with the water, and are therefore 
justly termed floating bridges. Below the rafts the Chafalia affords a beautiful sheet 
of water at least as far down as Cow Island, from 75 to 150 yards wide, and from ZS 

-to-3-0-feet---de-ep-in-the--dry-sea-s-on. -The current oi-fue -chaiatia is quite gentle, till it 
is joined by the Plaquemine, 160 miles from the outlet of the Mississippi, when its 
velocity is considerably increased.' 

"Finally, Darby writes in 1817: 
" 'On the subsiding of the spring floods, I have seen the water flowing from 

the Atchafalaya into the Mississippi. This circumstance is very contrary to the 
common opinion on the subject, but it is true. I was witness to the effect in the fall 
season of three years ago. Indeed, so completely is the communication cut off at 
low-water between the two rivers, that very often a common canoe cannot be taken 
from one to the other.' '' 

A.R. 1888, page ZZ98: 
"Report of Captain Dan C. Kingman ... 

* * * * "I have given to the 'Atchafalaya problem' much thought and study. I visited 
the locality eleven times during the past season and spent forty-seven days on the 
work. 

"It is evident that there are four different and to some extent conflicting 
interests to be.considered in any plan for the rectification of the Red and Atchafalaya 
rivers, namely: 

1. The navigation of the Mississippi River. 
2. The navigation of the Red River and its tributaries. 
3, The navigation of the Atchafalaya and its connecting waters. 
4, The interests of the inhabitants of the valleys of these several streams. 
"Whatever is done, therefore, must have in view to maintain all times the 

free and unobstructed navigation of the Mississippi River at and near the mouth of 
the Red; must secure at all stages of the water a safe and easy entrance into the Red 
River and its tributaries; must effect a like result for the Atchafalaya and its con
necting waters; and, finally, must secure all of these benefits without producing any 
change in the high-water regimen of these several rivers whereby territory shall be 
subjected to overflow which is now safe. And any plan which does not promise to se
cure all of these results is defective and ought to be rejected. The dangers to be 
averted and the obstacles to be overcome are, so far as the Mississippi River is con
cerned, the Angola Bar and the deflection of its waters in ever-increasing quantities 
down the Atchafalaya, which might in time (due to its shorter length) exceed in capac
ity the main_ stream, and finally become the sole outlet of the Mississippi. The first 
heavy storm would then close the present mouth of the river, the bar atAngola would 
soon rise above the water, and the city of New Orleans and all the towns and villages 
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for more than three hundred miles from Red River to the jetties would be situated on 
an inland lake. Nor would this great loss be compensated in any measure by the 
small advantage of a good harbor at the new mouth.· The Atchafalaya Bay is much 
less favorable for improvement than was the present mouth of the Mississippi.' .. ' 

A.R. 1888, page 2299: 
"Report of Captain Dan C. Kingman. 

* * * * "It may perhaps be asked how there can be any danger of the Mississippi going 
down to the Atchafalaya if Old River is constantly filling up, or how the Atchafalaya 
can get larger and Old River smaller at the same time. The high-water width of 
Old River is equal to that of the Mississippi and very much greater than that of the 
Atchafalaya, so with less mean depth it can carry much morP. water than the Atchaf
alaya can. The work of the water is therefore applied to the smaller sections of the 
latter river many miles-belowits-h:ead-. But when once the A:tchafafaya is ia.rge enougli 
the Mississippi will make very short work with the obstructions in Old River. As to 
the remedy, several have been proposed, the purpose and effect of which is shown 
upon the accompanying sketches." 

A.R. 1891, page 3470: 
"Paper by Captain Charles F. Powell ... 

* * * * "History. -Before Shreve Cut-off, 1831, this stream was an outlet proper of 
the Mississippi; since the cut-off theAtchafalaya has remained practically an outlet, 
either by drawing off Red River water, which otherwise would have gone to the Mis
sissippi, or by receiving water from the main river via Upper or Lower Old River, 
one or both. In the first case the Mississippi is depleted by the diversion of a trib
utary; in the other by the direct abstraction of part of its volume. In both cases ef
fects in the same direction, on the bed of the main river below Old River, although 
perhaps not of equal extent, might reasonably be expected. 

"The Atchafalaya was formerly choked and nearly filled for miles by im
mense rafts of timber; the removal of the rafts was undertaken in 1840 and the work 
steadilyprosecuted until 1861. From reliable statements and observations it appears 
that upon removal of the rafts the Atchafalaya rapidly enlarged, The early commis
sion reports and Maj. Benyaurd's reports about 1880 detail circumstances showing 
the enlargement and express opinions to the effect that the Atchafalaya had again be
come an important outlet of the Mississippi. In the former.-named reports are given 
the following comparisons of a section at the head of the Atchafalaya: 

High Maxi-
Section water, mum Per 
area width depth Increase cent of 

Authority Year sq. ft. ft. ft. ft. increase 

Delta survey 1851 24,400 730 52 
Delta survey 1859 28,700 830 63 4,300 .172 
Major Howell 1874 39,160 891 114 14,160 .605 
Major Benyaurd 1879 52,100 940 130 27,700 1.134 

* * * * 
"A study of the results in detail discloses the further facts that the first 

effect of enlargement is expended in scouring out very deep, wide holes at frequent 
intervals, and when the average bed reaches the dimensions required to carry the 
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volume put upon it, these holes are gradually filled up and a bed more. uniform in 
section is developed. After that stage has been rea_ched further enlargement, if any, 
is confined mainly to increase in width, due to a slow disintegration of the upper 
banks. This enlargement is compensated to a considerable extent by a decrease in 
mean depth. 

"Here we also have an illustration of the direct effect of levees on the bed 
of a stream of no mean proportion. 

"The extension of the levee on the left bank of the Mississippi Ri'.'.'er from 
Bougere downstream, and the gradual filling up of upper and lower 'Old River' by 
deposits of sediment, both tend to reduce the flood volume contributed to the Atcha!-
alaya by the Mississippi River, · 

"This, coupled with the more important fact of the stability of the river bed 
in the upper reach of the Atchafalaya for a distance of over 13 miles, as established 
in the foregoing discussion, warrants the conclusion that the danger of the Missis
sippi River abandoning its bed for the shorter route to the Gulf of Mexico by the way 
of the Atchafalaya is, to say the least, very remote, and need have no further serious 

-...--onsideration1unle11s -s-ome very radical, urtlooked-lor change snow.a take place in the 
regimen of the larger stream.'' 

A.R. 1895, pages 3639-41, 3643: 
"In the river and harbor act of Congress of August 17, 1894, appears the 

following provision: 

" 'At the head of the Atchafalaya and the mouth of Red River, Louisiana, 
for the rectification thereof: Continuing improvement, seventy thousand dol
lars, of which two thousand five hundred dollars may be used in improving 
Bayou des Glaises, in the parish of Avoyelles, and the said Commission is di
rected to report to Congress in their next regular report their views on the ad
visability of effecting a separation between the Mississippi and Red rivers at the 
present junction thereof and maintaining navigation between the same through 
Bayou Plaquemine or by means of a canal,' " 

"Under this provision it becomes the duty of the Commission to submit their 
views upon the question of the complete separation of the Mississippiand Red Rivera. 

"A proper.solution of the problem ofriver improvement presented bythe pe
culiar features of the flow of the three rivers-the Mississippi, Red, andAtchafalaya
is one that has engaged the attention of many engineers, and has for years been a mat
ter of serious study of _the Commission. The features of the case, and various proj
ects proposed for a proper treatment of the locality, have heretofore been presented 
and discussed in the published reports of the Commission. It is therefore not deemed 
necessary at this time to discuss them further than to restate some of the views of 
the Commission, and to present facts relating to changes that have taken place in the 
condition of the locality, and changes that may be looked for in the near future. The 
two main features of the problem to be constantly kept in view are the navigation of 
the rivers and the control and disposition of flood waters, and it is impossible to deal 
with the subject in any method that does not adequately provide for both. 

"In its report of December 19, 1884, the Commission discussed various proj
ects for the rectification of the Red and Atchafalaya rivers; among others, the proj
ect upon which they are now called upon to express their views, viz, the separation 
of the Red and Atchafalaya from the Mississippi. The following is an extract from 
that report: 

" 'The separation of the Red and Atchafalaya from the Mississippi River 
has been proposed by extending and connecting the levees on the right bank of 
the Mississippi, above and below Old River, with a dam across that channel. This 



dam would have to be constructed with the same methods and materials as that 
previously discussed for the Atchafalaya. While it would not be of equal magni
tude with that dam, either in length or height, or in the depth of water in which 
it must be built, the foundation would be in the loose deposit with which the bed 
of Old River is filled. The opening o.f the Plaquemine route, as previously de
scribed, would also !Orm part of this plan. The discharge below Red River, on 
the basis of the flood of 188Z, would be increased 355,000 cubic feet per second, 
or to 1,950,000, which would still require some elevation of levees below. 

•• 'The connection of the dam with the adjacent levees would be more 
expensive than in the previous plan. Estimates are submitted without recom
mendation. 

Cost of dam .. , , , . . . . . • • • • . . • . . . • . $ l,Z00,000 
Connecting adjacent levees, Z,000,000 yards 

at ZS cents ...••..•..••••...•... 
Locks and improvement of Plaquemine, Grand, 

and Atchafalaya Rivers ..•....•...•••••.• 
To make secure present levees below Red River, 

assumed, as before, at a mean raise of Z feet 
in their grad·e , . , , , . , • , • , • , ....... . 

To provide for the increased discharge below 
Red River consequent upon the execution of 
this plan would require an additional rais-
ing of grade, which, assumed in this case 
at 1 foot mean raise, would require 

* * * * 

500,000 

l ,56 l ,6ZO 

l,9Z7,SOO' " 
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"It is not the opinion of the Commission that the diversion of the Red River 
into the Mississippi is of the importance to the maintenance and improvement of the 
main stream that would render expedient the expenditure and risk that would be in
curred by the magnitude of the project and the precautionary work necessary on the 
lower levees. Any reasons in favor of this plan are valid only in connection with the 
navigation of the tributary. 

"To some extent the repair of existing levees along the Tensas front, now in 
progress, will tend to reduce the strain upon the Atchafalaya, but to provide absolutely 
against any injury from the augmentation of floods in the main river below some in
crease in the height of.the levees below Red River will be necessary in this or any 
of the projects hereinbefore discussed." 

A.R. 1916, page 3472: 
"Original condition.-Prior to 1831 the Red River entered the Mississippi and 

the Atchafalaya flowed out from the Mississippi near the apex of a long horseshoe
shaped bend. In 1831 the Shreve cut-off was made across the narrow par~ of the 
peninsula forming the interior of the horseshoe bend, and left the mouth of Red and 
head of the Atchafalaya in a lake with a precarious and uncertain connection with the 
Mississippi River. In the course of time the entrance to and channel through this 
lake, known as Old River, became greatly obstructed during low water by sand bars 
and shoals. In addition to this, the channel of the Atchafalaya, forced to carry all 
of Red River, augmented during floods in the Mississippi by water from the latter 
stream, commenced to enlarge with great rapidity, until there was an apprehension 
that the Mississippi would desert its present channel and flow to the Gulf of Mexico 
via the Atchafalaya. 

"Previous projects.-The project adopted by act of June 18, 1878, provided 
for maintaining a navigable channel during low water between the Mississippi, Red, 
and Atchafalaya by dredging and washing the channel with tugboats and a sternwheel 
steamboat. The act of August Z., 1882., transferred the supervision of the work to the 
Mississippi River Commission. The modified project adopted in 1896-7 provided for 



DlO 

the construction of six low relief dams across the Atchafalaya near Simmesport, 
La., to prevent the further enlargement of that stream; the construction of a dam 
across Old River between the mouth of Red and head of the Atchafalaya; the reopening 
of a channel to the Mississippi River by way of Upper Old River, and the maintenance 
of navigation duringlow water by dredging. In 1897 this project was modified to pro
vide only for the maintenance of navigation by dredging, and for maintenance of the 
sill dams already built, Nos. 1 and 3. Prior to 1897 the dam across Old River had 
been destroyed, first by making a cut through it, and subsequently by the current of 
the river. 

"Present project.-The present project, adopted in 1897 by the Mississippi 
River Commission, provides for the securing of low-water navigation between the 
Mississippi, Red, and Atchafalaya Rivers by dredging; the maintenance of sill dams 
Nos. 1 and 3 in the Atchafalaya; and to 'repair, care for, and improve the hydraulic 
dredge the Ram belonging to the work." 

-Friar -Reports -Made-by-the -Miss-i--8--8-ippi -River Ca-mmi-s-si-on with 
Relation to the Atchafalaya River 

Survey of 1880-1881 
The first authentic survey of the Atchafalaya Outlet was made under the di

rection of Major G. W. Howell in 1880-81. This survey extended from Berwick Bay 
to the mouth of Red River, and in a discussion thereon printed in the annual re
port of the Chief of Engineers for 1882 Major Amos Stickney, Corps of Engineers, 
U. S. Army, reported the improvement so intimately connected with the Mississippi 
that no recommendations could be made until the Mississippi River Commission 
should act. 

The Atchafalaya River and its relations with the Mississippi River were dis
cussed at length in the report of the Mississippi River Commission dated November 
25, 1881, and throughout the intervening years frequent surveys have been made 
(along Old River) between the two streams, and a record of the changes that have 
occurred has been kept. In order to prevent the possibility of the diversion of the 
Mississippi River through the Atchafalaya to the Gulf, two mattress sills were laid 
across the Atchafalaya in 1887-89, at a point about 4 miles below its head. 

Survey of 1904-1905 
In order to secure reliable data from which to deduce the extent and causes 

of changes that were in progress in the Atchafalaya River, a survey was made in 
December 1904 and January 1905 which covered the Atchafalaya River from Barbre 
Landing at the head, to the junction of Little Atchafalaya and Grand Rivers, a dis
tance of 69 miles. 

· The survey of·l904-05 embraced taped lines, precise levels, and observa
tions on Polaris at intervals of about 10 miles, for control; cross sections normal 
to the river bed at intervals of 100 meters, and topography by the transit and stadia 
method, including shore lines, locations of levees and sounding rariges, details suf
ficient to extend the sections at sounding ranges to the top of the banks, thence to the 
levees on both sides of the river, and details on thelandside of the levees as far back 
as they could be located from the top of the levee. 

Report on Changes in the Bed of the Atchafalaya 
A discussion of the extent of the changes that occurred in the river bed during 

the interval of about 25 years between the surveys of 1880-81 and those of 1904-05, 
and the causes to which such changes were traced, is printed in the annual report of 
the Mississippi River Commission for 1906, pages 2478-81. 
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In compliance with the River and Harbor Act of June 2.5, 1910, requiring in
vestigations as to the necessity, urgency, and practicability of permanently sep
arating the waters of the Red and Atchafalaya Rivers from those of the Mississippi 
River, the following surveys and examinations were made during the period October 
1910 to March 1911: 

(a) A survey of the Mississippi River between the high-water banks for a dis
tance of about five miles above the mouth of Old River andabout five miles below the 
same. Cross sections were soundednormal to the stream atintervalsof about2.50 ft. 

(b) A survey of Old River between the high-water banks from the Mississippi 
River to Turnbull Island, with cross sections at intervals of about 100 ft. The survey 
of Old River was extended to the head of the Atchafalaya with cross sections at inter
vals as nearly coincident with the sections of the New Orleans District survey as was 
practicable; the survey down the Atchafalaya was extended to Simmesport, with cross 
sections coincident with those of the 1904 Mississippi River Commission survey. 

(c) A survey of the Mississippi River from near Unfon Foint Landing (742. L) 
to near Black Hawk Landing (747 L). This survey covered Grand Cutoff Bayou and a 
section at Black Hawk Landing (755) between the Mississippi River and Red River, 
with a view to ascertaining the practicability of constructing a navigable waterway 
between the two rivers in this vicinity. 

(d) A reconnaissance was made of the lower end of the Tensas Basin and such 
portions of the Atchafalaya Basin as was necessary for the purpose of determining 
approximately the extent of the overflowed area due to the floodwaters of the Missis
sippi River under conditions existing at that time. 

A report on this examination, including detailed maps and hearings on the 
questions involved, and also extracts referring to consideration of the Atchafalaya 
problem from annual reports of the Commission as far back as 1881,was printed as 
House Document No. 841, Sixty-third Congress, Zd Session. 

Separation of Red and Atchafalaya Rivers from 
Mississippi River 

Sixty-third Congress, House of Representatives Document No. 841, Missis
sippi River Commie sion report dated November Z 1, 1913. Referred to Committee on 
Rivers and Harbors, March 19, 1914. Digest of report: 

Separation of Mississippi from Red and Atchafalaya Rivers would require 
construction of a dam in Old River with certain levee connections, and the construc
tion of a lock near Union Point, all at an estimated cost of $13,02.Z,500, 

If dredging in Old River was abandoned, the separation would be accomplished 
by deposits of sediments aided, above medium stage, with permeable dikes. Project 
is practicable, but not urgent; it will reduce expenses of developing lands for agri
culture in the interior basins, but by adding burdens to those localities that are sit
uated on the main (Mississippi) river. Interests threatened by proposed work are 
of greater importance than those to be benefited. The Commission indicated the 
separation would raise flood heights below Red River Landing (vicinity of Old River) 
about 4 ft. They also stated the increase would not be permanent. 

Conclusions of Mississippi River Commission,Board of Engineers for Rivers 
and Harbors, and Chief of Engineers, U. S. Army: 

That the permanent separation of the ~aters of the Red and Atchafalaya Rivers 
from those of the Kississippi River is not deemed advisable at this time. 

Atchafalaya River, Louisiana, and Related Basins 
Sixty-sixth Congress, House of Representatives Document No. 2.88, 1st Ses

sion, 1919. 
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Mississippi River Commission report to the Chief of Engineers, July 17, 

1919, MRC file 2596 . 
·EC 

Estimated cost of separating'Red and Atchafalaya 
Rivers from Mississippi River .........•.. 

Estimate on pages 15 and 16 of printed report as follows: 
Dam and connecting levee 
Canal and lock .. 
Enlarging levees ... , .. 

Total . 
Estimated cost of protecting interior basins from 

floodwaters of Mississippi River by means of 
levee 111i thout the separation of Red and Atchaf
alaya Rivers from Mississippi River •....... 

Estimated cost of protecting interior basins from 
floodwaters of Red_River J>y _means .of-1.ev.ee_s 
with separation of Red and Atchafalaya Rivers 
from Mississippi River, completed .•..•....•..• 

* * * * 

$13,02.2.,500 

1,500,000 
4,322.,500 
7 ,Z.00,000 

$13 ,02.2.,500 

$5,131,750 

$3,751,2.00 

Conclusions of Mississippi River Commission: " ... that the interests of 
navigation are not injuriously affected by the protection of the Atchafalaya outlet and 
its basins from floodwaters of the Mississippi River and that the separation of Red 
and Atchafalaya Rivers is not necessary thereto; that such protection can be carried 
out under Flood Control Act of March 1, 1917." 

Report on Survey of Atchafalaya, Black, 
and Red Rivers in Louisiana 

By Act of Congress approved March 3, 192.l, the Mississippi River Com
mission was directed to make an examination and survey with a report to Congress 
of the Atchafalaya, .Black, and Red Rivers in Louisiana, specifying a general plan 
with recommendations for the execution thereof that will give the greatest measure 
of protection to the basins of said rivers from the floodwaters of the Mississippi 
River, consistent with all other interests of the Lower Mississippi Valley. 

Under date of July 6, 192.l, the Mississippi River Commission directed.its 
Secretary to make the ·necessary surveys to prepare plans for protection of the ba
sins from Mississippi River floodwaters. Surveys were made and a field report with 
estimated cost rendered on July 18, 192.Z •. This report was reviewed by Mississippi 
River Commission personnel and a report rendered to the Secretary, Mississippi 
River Commission, on August 15~ 192.Z (Mississippi River Commission file 2.748/F.h.}. 
All previous reports and the field report of July· 18, 1922.., were reviewed covering 
this area, including the Red and the Black Rivers, and references made to the printed 
publications containing these data. Each basin was described in detail, and estimates 
of cost furnished for proposed levees, drainage, sluiceways, and pumping plants to 
protect the lands in the basins north of Bayou des Glaises and Old River from the 
Mississippi River as follows: 

Levees ......•• 
Interior drainage . 
Sluiceways .•. 
Pumping plant . 

Area in acres 
Cost per acre 

Total 

$15,42.8,418 
1,674,900 

950 ,000 
6,434,000 

$2.4,487 ,318 
830,200 
$29.49 
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Under Act of Congress approved March 3, 19Zl, surveys were made in 1921 
and 1922 and a report submitted by the Mississippi River Commission to the Chief of 
Engineers under date of February 28, 1924. The report was returned by the Board 
of Engineers !or Rivers and Harbors for rewriting to correct certain errors 'and 
elaborate on certain items. The revised report, dated July 1, 19Z6, was sent to the 
Chief of Engineers and various plans with estimates discussed as follows: 

Protection without closure of Point Breeze Gap. Each basin is described in 
detail and the levees proposed conform to standard Mississippi River Commission 
levees with grade line 3 ft. above the highest known flood. 

The estimated cost of the proposed levee protection was $15,503,Z.18, which 
included cost of extending the Atchafalaya levees. About 315 miles of levee and a 
yardage of 51,Z81,260were used as a basis for the estimate .. This levee project will 
give the measure of protection desired and will not injuriously affect any interests 
in the Lower Mississippi Valle_y:~ The- Commissioll- ~ecommended-the protection- of
the basin by levees as shown above, to be carried into execution as Federal and local 
funds therefor become available. 

In order to make the reclamation complete there would also be required, for 
pumping plant, drainage canals, sluice gates, and other main features of drainage 
for Cocodrie and Sabine Basins, $7 ,360,900, making a total of $22.,864,118. This 
does not include lateral drainage. 

Protection by closure of Point Breeze Gap. Another method of accomplish
ing the project is presented in the closing of the Point Breeze Gap in the Missis
sippi River levees coupled with_ smaller levees along the tributaries. This method 
has decided advantages in simplifying the drainage of the lands and reducing the ul
timate cost, but the Mississippi River levees would have to be enlarged from Natchez 
downstream and vigorous opposition must be expected from interests along the lower 
river. The estimated cost of this method of protection is: 

Levees from Point Breeze down to 
Atchafalaya levee ...•... 

Canal and lock at Old River ..... 
Interior levee protection from Red 

River floods ...•...... 
Enlargement of controlling levees 

below Natchez incident to 
closure ...•........• 

Deduct account, no further dredging 
at Old River ..•.•.•.•.. 

Total 

$1,150,000 
5 ,02.2. ,500 

6 '72.3 ,32.2. 

8,351,889 
$2.1,247 ,711 

750,000 
$20,497,711 

This estimate is $2,366,407 less than estimate for protection without closure of 
Point Breeze Gap, but it does not provide for additional bank protection or changes 
in water front terminals at New Orleans. 

Various other means for lowering the flood levels of the Mississippi River 
submitted are: 

Divertinf the Hississippi River down the .Atchafo.laya.. A definite and 
immediate result could be secured by turning the Mississippi River down the 
Atchafalaya which has about half the length and double the slope via New 
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Orleans. The diversion would obviate the necessity of further levee enlarge
ment along the Mississippi River below the mouth of Old River and the city 
of New Orleans would be safe from damage by floods for many years, but it 
would be practically cut off from upriver navigation. 

The cost of diverting the river, the construction of levees, bank re
vetment, and payment for land and property damages would be a prodi
gious sum. 

It is generally believed that the sills placed across the Atchafalaya at 
Simmesport in 1888 have prevented the Mississippi River from taking the 
short cut down to the Gulf. If this be true, the removal of the sills would fa
cilitate the diversion of the river at slight cost, and perhaps might be the 
only measure required to effect the diversion. 

The estimated costs of damages incident to the diversion of the Mis
sissippi River down the Atchafalaya were: 

. 
5 railway bridges at $5,000,000 ••• 
-30 1000-acze-s-of-land at -$1-50 •... 
30,000 acres of swampland at $10 
Improvements destroyed to Butte La Rose. 
Rebuilding Atchafalaya levees to 

Butte La Rose .............•.. 
Bank revetment, 50 miles at $300,000 
Possible flood damage • 
Removal of sills ....••.•• 

Total. 

$ZS ,000 ,000 
'4,5(}0 ,-0-0-0 

300,000 
500,000 

7 ,851,000 
15,000,000 
10,000,000 

50,000 
$63,ZOl,OOO 

It should be borne in mind that a like diversion of the Mississippi 
River down the Atchafalaya by nature without the aid of man is not impossible. 
There are other items of expense in connection with this river diversion, but 
the figures given are ample, not only to show the magnitude of the problem, 
but also to show that the benefits accruing would not justify the cost. 

Strai(htenint the river to lower its flood levels. A favorite plan for 
lowering flood levels is by straightening the river, that is by cutoffs and 
elimination of bends. The lowering of the flood plane can be realized only by 
greatly increased velocities giving more rapid runoff and resulting in ero
sion of bed and banks. A systematic scheme of shortening the river by means 
of cutoffs would result in damage to lands and improvements, destroy levees, 
and require very large expenditures for bank revetment in order to hold the 
advantage gained. The cost would be very great, far beyond any possible 
benefits. · 

Increasint the !loodway below Red River. From data presented in the 
report, a comparison of average cross-section elements shows definitely that 
from Red River down, the bed of the river has been practically stable ·for 
more than a quarter of a century. An estimate was made for increasing the 
width of the floodway some Z,000 ft. by moving the levees back 1,000 ft. 
on each side of the river below Red River to provide for additional flood 
volume, 

The value of land and improvements thereon, such as houses, rail
roads, etc., exclusive of the larger cities, such as New Orleans, Donaldson
ville, Plaquemine, etc., that would be sacrificed for such a floodway was 
$Z 7 ,4 75 ,000. To replace the levees would be an additional $Z6 ,Z 75 ,000. The 
total cost of the additional floodway would be $53,750,000, a sum so great, 
without including Z6 miles of cities and towns, that it practically excludes its 
consideration. 
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Lo"ierinz the flood level of the Lower llississippi River by means of 
reservoirs. Lowering of flood levels of the Mississippi River, especially 
below Red River, is a matter demanding the fullest possible consideration. 
The Commission has given much study to relief by reservoirs, and has always 
been forced to the conclusion that reservoirs offer no practical solution and 
that the lowering of the flood heights of the Lower Mississippi River by means 
of reservoirs is impracticable. A reservoir large enough to prevent overflow 
should have a capacity sufficient to retain all the water in excess of thebank
full flow, to be emptied as the flood recedes, at such a rate as will not cause 
overflow. It has been estimated that the flood of 19 lZ would have required a 
reservoir near the mouth of the Ohio with an area of 7 ,000 square miles and 
15 ft. in depth. 
New Orleans, an ·interested party. The interests of the city of New Orleans 

have never been lost sight of by the Mississippi River Commission .in this great 
problem of flood control. Whatever steps may be ta.ken to ameliorate the flood con
ditions in the basins of the Red and Atchafalaya, it is fully realized that the city of 
New Orleans must have special recognition commensurate with its large population 
and property values. Substantial provisions must be made for its safety by means 
of levees or other adequate practicable means as will eliminate all danger of dis
aster from floods. 

The Commission in its annual reports up to 1934 stated that the Examination 
and Survey Report called for by Act of March 3, l 9Z 1, was being held by the Board 
of Engineers for Rivers and Harbors for the purpose of securing additional infor
mation and for further study. No further action has ever been indicated to date, as 
far as the Commission records show. 

Special Report of the Mississippi River Commission 
on Revision of Plans for Improvement of Navigation 
and Flood Control of the Mississippi River, Com
mittee Doc. No. 1, 70th Congress, lat Session, 
pages 59 and 60, paragraphs 262 through 269: 

It has been estimated that if the flood of 1927 had been confined between 
levees, the discharge past the latitude of Old River during the peak of the flood 
would have been 2,336,000 second-feet. While the 1927 flood was the largest of rec
ord, the Commission has elsewhere in this report assumed as a maximum proba
ble flood one that would produce a flow past the latitude of Old River of Z,650,000 
second-feet. 

To carry such a flood to the Gulf between levee lines would require not only 
a material enlargement of the levees but, as an incident to such enlargement, a re
location of a large part of the levee line. 

The estimated cost of protecting the delta below Old River against the as
sumed maximum probable flood, by means of levees alone, is $128,000,000. This 
estimate is based upon the proposed new levee section and an assumed freeboard of 
5 ft., but does not include the cost of new rights of way. Were the latter included 
it would increase the estimate about $20,000,000. 

It does not include the cost of raising the levees and wharves along the river 
front of the city of New Orleans, estimated at $33,000,000, nor does it include the 
cost of providing for Morgan City and the territory adjacent to Grand Lake, protec
tion equivalent to that which will be provided under the alternative plan hereafter 
considered. 

Except by greatly increasing levee heights, the flood-discharge capacity of 
the Mississippi River past New Orleans cannot be increased, at reasonable expense, 
beyond 1,400,000 second-feet, the amount discharged during the flood of 1927 with a 
spillway below New Orleans in operation. 
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.Two alternatives to levees alone have been suggested for the control of flood
waters in excess of the present combined capacity of the. main river and the Atchaf
alaya Outlet, and both have received careful consideration. One is a radical enlarge
ment of the Atchafalaya Outlet secured by setting back the existing levees on one or 
both banks so as to provide a floodway of large discharge capacity, and the other the 
construction of a series of controlled spillways on the main river. 

The discharge capacity of an Atchafalaya floodway will apparently be limited 
by conditions at Morgan City to 900,000 to 1,000,000 second-feet, such a discharge 
corresponding to a reading of 13 ft. on the Morgan City gage. 

As this floodway alone would not suffice to carry off the excess waters of the 
assumed flood, it would have to be supplemented as an alternative to levees alone by 
a spillway on the main river above New Orleans with a capacity of about 250,000 
second-feet, and a spillway below New Orleans of capacity to insure a discharge past 
that city of 1,400 ,000 second-feet, without increasing the Carrollton gage above 
20 ft. 

Of the spillway sites suggested, one at Bonnet Carre above New Orleans and 
-one-at Gaerna~von-below-New-Ol'leans-appear to be the most promising. 

After due consideration of the data available, the Commission is of the opinion 
that the best method of providing for a flood flow of 2,650,000 second-feet below Old 
River lies in the creation of a floodway down the Atchafalaya River, to carry about 
900,000 to 1,000,000 second-feet, the construction of two controlled spillways on the 
main river, each to carry about 250,000 second-feet, one above New Orleans dis
charging into Lake Pontchartrain and one below New Orleans discharging into Bre
ton Sound, an enlargement of the levees along the Mississippi River below Old River, 
and an enlargement of the levees across the head of the Atchafalaya Basin. 

The estimated cost of such plan including rights of way and other damages is 
as follows: 

Atchafalaya Floodway .. 
Atchafalaya revetment • 
Bonnet Carre Spillway . 
Caernarvon Spillway 
Main river levees .... 

Total 

Report on Red River Backwater Protection, 
Closure of Old River in Louisiana, 30 Sep
tember 1943, Library File A-7-1928-43, 891: 

$48 ,000 ,000 
4,500,000 

11,500,000 
10,000,000 
53,500,000 

$127,500,000 

Basis for project document-1st ind., I Feb.1941,toletter dated 17Jan.1941, 
Tensas-Cocodrie Area (MRC 3356/ 188/254), 

Plan submitted, with estimated cost: 

Dam ...• 
Lock .. 
Levees. 
Rights of way . 

Total . 

$1,700,000 
8,500,000 
1,285,000 

15,000 
$11,500,000 

The plan will give protection to an area of 1,200,000 acres at an average cost 
of $9.60 per acre for 16 out of 17 years. The contemplated improvements will not 
jeopardize the main Mississippi River levees and will satisfy the desires of local 
interests. Recommended that the plan outlined in the report at estimated cost of 
$11,500,000 be substituted for the authorized levees and improvements for the pro
tection of the Tensas-Cocodrie area provided local interests (1) maintain the levee 
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and dam, (Z) will not raise the levees above limiting elevations established by Chief 
of Engineers, and (3) will save and hold the United States from. any and all damages. 

In the appendix, various methods of operation procedure to be used at Bonnet 
Garre, Morganza Floodway, and Old River are discussed with relation to the design 
of the Old River structures. The plan that appeared most logical was: 

Morganza operating at bank level 54.8 ft. m.s.l. at Old River, resulting in 
diversion every 1.8 years. 

Bonnet Garre operating once in every six years. This would represent an 
elevation of 56.0 ft. m.s.l. at Old River with flow of 1,700,000 c.f.s. below Old River 
of which Morganza would take 400,000 c.f.s., leaving 1,300,000 c.f.s. to pass New 
Orleans. 

Lock, in Old River, 56 ft. x 550 ft., with lZ-ft. depth over sill at low water. 
Sill elevation about -9 ft. m.s.l. Top elevation at 66 ft. (Z ft. above project levee 
grade), maximum. height of structure 75 ft. above the sill. Highest probable lift about 
55ft. with fuseplug crevasses ineffect. Two sets of miter gates would be necessary, 
one set to take care of reverse head conditions. 

Dam would be hydraulic fill with ZOO-ft. crown at elevation 50 ft. m.s.l. with 
l:ZO side slopes. Dam to be topped with a standard "B" section levee to project grade. 

Fuseplug to be about 1-1/4 miles long, built of sand with riverside clay 
blanket. This section would erode to bank level very quickly. 

Roads would be placed on levees and the lock would be flanked bylevees built 
to project grade. 

Report on Red River Backwater Protection, 
Closure of Old River in Louisiana, April 
1948, Library File A-9-1948, 1619: 

Report to Chief of Engineers, 9 April 1948-returned 15 April 1948 approved 
by Gen. R. A. Wheeler, Chief of Engineers, under provisions of Act 15 May 1928, as 
amended, if and when the present authorization is increased by Congress from 
$14,000 ,000 to $Z9 ,000,000. 

On 15 August 1950, Chief of Engineers, Gen, Lewis A. Pick, wrote the Presi
dent, Mississippi River Commission, that: 

, "l. Inasmuch as the Act approved 17 May 1950 does not specifically au
thorize the closure of Old River, the 'Closure of Old River Report' submitted by 
letter of 9 April 1948 is not approved. 

"z. The 1st ind, dated 15 April 1948 on the letter submitting said report is 
revoked.'' 

A digest, in very general terms, is as follows: 
Authorization. The Flood Control Act of 18 August 1941, which authorized 

the Tensas-Cocodrie levee, provided that the Chief of Engineers may in his discre
tion substitute other levees and appurtenant work for the protection of the Tensas
Cocodrie area previously authorized at a cost of $14,000,000. Some thought was 
given to substituting the closure of Old River for the Tensas-Cocodrie levee and ap
purtenant works if such plan proved a better solution. The construction cost index, 
Z.58 in 1941, was 43Z in December 1947; therefore, the $14,000,000 authorized would 
result in cost of $Z3,000,000 under the later cost index. 

Project document. Report of Mississippi River Commission dated 7 March 
1941 and contained in H.D. 359, 77th Congress, 1st Session. 

Previous reports. H.D. 378, 74th Congress, Zd Session, unpublished report 
dated 15 August 1940, "Flood Protection of Red River Backwater Area." (MRC 
3356/188/25f.) Recommendation unfavorable. 

Supplementary report dated Z.2 October 1940 on Tensas-Cocodrie Area, lat 
Ind. dated l February 1941 to letter dated 17 January 1941 (MRG 3356/188/Z5x). 

Two reports onRed River backwater protection by closure of Old River have 
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been published as H.R. 841, 63rd Congress, 2d Session (1913 report) and H.R. 288, 
66th Congress, 1st Session (1919 report), and a third, not published, was prepared in 
1926. Each of these reports was for complete protection and found the closure plan 
to have merit, but did not recommend it. The principal objection lay in the difficulty 
and danger of attempting to retain the floodwaters of the Mississippi River without 
the use of the Atchafalaya River as an auxiliary outlet. 

A report was prepared in 1943 considering the protection of the backwater 
area by levees, a lock, a dam, and a fuseplug to permit release of Mississippi River 
floodwater into the area once in 17 years. This plan was based on Morganza operating 
at bank level. The report found the plan to have merit but, probably due to the fore
seeable difficulties of bank level operation of Morganza and fuseplug release into 
the backwater area, the report was never published. 

A memorandum report, prepared in 1945, considered protection of the back
water area by a structure in Old River completely to control flow from the Missis
sippi River. The cost of the structure was found to be excessive. 

Proposed plan, The plan consists of the extension of the existing levee from 
its presertt-terniinus-below--Point-i3reeze, across Old River to a connection with the 
adopted project levee on its south bank, the closure of Old River by an earth dam, 
the construction of a controlled inlet structure, the construction of a lock to provide 
for navigation, and the construction of a low levee called "Modified Tensas-Cocodrie 
Levee" to inclose part of the Tensas -Cocodrie area. 

The controlled inlet structure is planned to consist of a section of Bonnet 
Carre-type weir, providing 3,864 ft. of clear opening with weir crest elevation at 
52 ft. m.g.1., and an adjoining section of gated structure providing 420 ft. of clear 
opening with sill elevation at 30 ft. m.g.1. The openings will permit a discharge of 
about 800,000 c.f.s. when the Mississippi River is at project flood stage (about 65.4 
ft. m.g.1. riverside of structure) and the backwater is about the stage requiring the 
opening of the West Floodway (about 63 ft. m.g.1. behind the structure). This pro
vides some excess capacity. The 420-ft. section at elevation 30 ft. m.g.1. will pro
vide a capacity of about 240,000 c.f.s. when the backwater stage is 47. ft. m.g.1. 
and the riverside stage is 58 ft. m.g.1., corresponding to the critical discharge of 
1,250,000 c.f.s. passing Angola. 

The control structure provides for release into the backwater during floods, 
also supplements low-water periods in order to provide for navigation a lock 75 ft. 
wide with sill elevation at minus 10 m.g.1., will pass about 16,000 c.f.s. at mean low 
water in Mississippi River (present conditions about 20,000 c.f.s.). 

A modified Tensas-Cocodrie levee is included in the Closure Plan. The esti
mated cost of the plan is $29,000,000. 

Right of way ...... . 
Spillway (needle type) 
Spillway (gated type) . . 
Channel dredging (gated structure). 
Navigation lock .......•• 
Bearing piles for lock ...•.. 
Channel dredging for lock .... 
Levee enlargement below Shaw 
New levee and Old River closure .• 
Residences and service building . 
Degrading levee in spillway section . 

Modified Tensas-Cocodrie levee . 
Engineering and overhead. 

Total. 

$30,000 
6,250,000 
2,470,000 

600,000 
9,500,000 

335,000 
550,000 
560,000 

1,550,000 
70,000 
75,000 

2.1,990,000 
1,500,000 
5,510,000 

$2.9,000,000 
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The value of the Closure Plan in preventing capture of Mississippi River by the 
Atchafalaya River is also discussed. 'Commencing with the removal of the "raft" in 
1861, the Atchafalaya River began to enlarge. The levees undoubtedly contributed 
greatly to the rate of river enlargement. Also, two sill dams were placed in the 
river at Simmesport with the view to preventing channel enlargement. Maintenance 
of the old sills ceased in 19Z6 by the United States. Capture of the Mississippi River 
would probably be prevented, whatever the cost, since New Orleans water supply would 
experience serious difficulties; navigation would suffer, new bridges and flood control 
measures would be required in the Atchafalaya Basin and near Morgan City. The 
present levees would become entirely inadequate. If the enlargement of the Atchaf
alaya River were to be opposed by the employment of sills, three were proposed 
at a cost of $5,000,000. The comparison of Old River Closure Plan with Tensas
Cocodrie Levee Plan and also with Tensas-Cocodrie and Saline Levee Plans are also 
discussed. 

Conclusions. The Tensas-Cocodrie levee project wilf cost $9,000,000 and the 
Saline $ 7 ,000 ,000. Authority already exists for the expenditure of $14,000,000 in the 
Red River backwater area, and will probably be constructed at $16,000,000. Some 
device will have to be installed for retarding the enlargement of the Atchafalaya 
River before such enlargement extends through Old River to the Mississippi. At 
least $5,000,000 more might be expended within a few years for check dams or sills 
of some sort to arrest the enlargement process. This would make an eventual ex
penditure of $Zl,OOO,OOO. 

Recommendations. That the existing project for flood protection of the Tensas
Cocodrie area be modified so as to afford protection to a larger portion of Red River 
backwater area at an estimated cost of $Z9,000,000, substantially as outlined in this 
report, subject to certain specified conditions provided by law. 

The report and plan were recommended by the President, Mississippi River 
Commission, 9 April 1948, and the plan was approved by the Chief of Engineers, R. 
A. Wheeler, Lt. Gen., if and when the present authorization is.increased by the Con
gress from $14,000,000 to $Z9,000,000. However, on 15 August 1950, Chief of Engi
neers; Lewis A. Pick, Major General, advised the President, Mississippi River Com
mission, that: 

"Inasmuch as the Act approved 17 May 1950 does not specifically authorize 
the Closure of Old River, the 'closure of Old River Report' submitted by letter of 
9 April 1948 is not approved. 

"The 1st Ind. dated 15 April 1948 on the letter submitting said report is 
revoked.'' 

UnpUblished Data Contained in Letters and Memoranda in the 
Files of the Mississippi River Commission and 

Lower Mississippi Valley Division 

M.R.C. file Z314 Ff 
Atchafalaya raft as affectingfloods on theLowerMississippi River. The first 

effectual effort toward removing the great obstructing raft in the Atchafalaya was 
made by citizens who resided on its banks in the fall of 1839. The raft had been, for 
a number of years, on the increase by the annual contributions of the Red, Ouachita, 
Black, and Mississippi Rivers. 

Constant appeals to the State for aid, without success, induced a few citizens 
of the Atchafalaya, under the direction of Captain Laird, to take the remedy in their 
own hands, and availing themselves of one of the seasons of greatest drought, they 
went down to the raft in skiffs and set fire to it. The fire swept over the raft, thirty 
miles in extent, destroying thousands of alligators and burning off the immense mass 
of timber thirty miles in length and probably one hundred feet in height, to the water's 
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edge. The water in 1839 was so low at the mouth of the Atchafalaya that foot passen
gers, by means of a plank about 15 ft. long, could walk across it. Soon thereafter, 
as the water rose, Captain Mayo was placed in charge of State boats and found no 
difficulty in securing a passage through the raft for steamboats. As soon as the raft 
was removed the river commenced widening and deepening. The State of Louisiana 
then took up the work, using snagboats, but the great Atchafalaya raft was not re
moved until 1842, and the first steamboat to pass through the Atchafalaya into the 
Mississippi River was the Panola on April ZO, 184Z. . 

The removal of the raft was not permanent, however, as the -State Engineer 
reported in 1847 that the Atchafalaya was filled with raft and floating drift from two 
miles above Bayou Pigeon to within seven miles of its head. These rafts were 
broken up from year to year and evidently were all removed before 1855. In March 
1860, the State Engineer stated that the high water of 18Z8 was referred to as having 
been unparalleled in lower Louisiana; that at that time the Atchafalaya was com
pletely rafted and therefore carried off, as an outlet, but little water. 

From records of 185Z, C. G. Forshey notes that: In the years 1811, 1813, 
-181-5-a:nd l-SZ-3, -the-river -height-was -abuut-a13-great-a1> in 1828 or 1844. But the in
terests involved were not so great prior to 18Z8, and theref~re less injury was sus
tained. In 1811 the devastation was so great north of Red River and on Point Coupee 
and elsewhere that many inhabitants, who had been encouraged by the long intervals 
since overflow to open plantations on the alluvial lands, abandoned their homes, 
having lost their stock and their crops. · 

MRC LibraryReaearchand Technical Records, paper 1456. In a paper written 
by Col. Chas. L. Potter, President, Mississippi River Commission, April 30, 19Zl, 
subject: "Is the Bar at Red River Landing Rising?" he stated.: 

"There is little hope that the effect of closing Old River (forcing additional 
water into the Red River Landing section) will cause a deepening of that section. 
Facts indicate that such forcing will result in added width, or added flood height, 
or both.'' 

In paper by Col. Chas. L. Potter, President, Mississippi River Commission, 
June 1, 19ZZ, subject: "Separation of Red and Atchafalaya Rivers from the Missis
sippi," he states: 

"It may be conceded that, if the levees were high enough to take care of the 
increased gage heights that may be brought about by closure of Old River; and if 
they were far enough back to allow for the widening which may result from closure, 
the river would in time assume such a shape that greatly increased gage heights 
(above those now obtaining) would not occur. But meantime it is doubtful whether 
either condition obtains to an extent which would justify taking the chances. Changes 
in the lower river cannot, as Colonel Townsend says, take place until added gage 
heights have accomplished the work. General Gilmore shows the danger of a pos
sible series of low flood years (accomplishing little toward assimilation) followed by 
a great flood poured into the unprepared river below. Both view the possible dis
asters to the lower_ river due directly to increased gage heights. If these, as claimed, 
will eventually be reduced, the reduction must be accompanied by increased depth, 
increased width, or a combination of the two. With the levees so close to the river 
banks throughout much of the lower river, there seems little doubt that extensive ad
ditional bank revetment will be requiredand that loss of existinglevee lines will re
sult. Can either increased gage heights, or widening of the river, be viewed without 
apprehension?" 

Report on Cross Section Elementa,Atcha!alaya River, 1927 Survey Compared 
with Previous Surveys. Old File 2946 Ei. Library File Cro88 Secs 1172. In a pre
vious comparison of elements derived from the 1904 survey, all reaches when com
pared with 1916-17 showed increases in area and width at low water and at oankfull 
stages. The maximum changes at that time were in reaches E and F where the 
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area increased ZOO.O percent at low water in E and 78.6 percent at low water in F. 
The levee ends in reach E and the water, confined between certain limits, is 

scouring out a channel suitable to the discharge now flowing down the Atchafalaya. 
This scouring effect is also carried down into reach F but in reach G, where the 
water can spread over the surrounding territory, the channel area has not been so 
materially increased and the river is more in the nature of a large bayou with fairly 
stable banks. 

If the levees are extended downstream and the water confined as in the upper 
reaches, the areas in reach G will also be increased due to higher velocities and 
added volume of water that this reach will be required to carry. 

A comparison with 1916-17 survey shows the excessive scour and enlarge
ment of section has extended downstream about 9 miles (from Mlle 46 to 55 below 
the head but where the water is permitted to spread freely over the surrounding 
territory as in reach G), the old section about 11,300 sq. ft. in area is still in ex
istence and shows practically no change. The lower end of ·the excessive change in 
section is now 55 miles below the head of the river and about 91 miles above its 
mouth near Berwick Bay via tlie Iong route arounff Granff River or about 68 miles 
via the short route through Grand Lake. 

Letter ·from Dr. H. N. Fisk, 9 July 1945: 

Subject: Geological Aspects of Increased Atchafalaya River Flow 

Brig. Gen. M. C. Tyler, President 
Mississippi River Commission 
P. 0. Box 80 
Vicksburg, Mississippi 

Dear General Tyler: 

. The following statements are in reply to your request for an opm1on as to 
whether, from the viewpoint of the geologist, the continuing increase in flow of the 
AtchafalayaRiver is an indication that capture of the Mississippi RiverbytheAtchaf
alaya is a possibility. 

Opinion: There is a definite possibility that the Mississippi River will be 
captured by the Atchafalaya River. This opinion is based upon a study of the geo
logical history of the several diversions of the Mississippi River which have oc
curred in Recent geological time and upon a study of the development of the Atchaf
alaya River. There is no way for the writer to pr.edict when capture would take place 
without more facts on channel characteristics and data concerning development than 
he has at his disposal. 

Nature of Mississippi River diversions: Several diversions of the Mississippi 
River have occurred during Recent geological time. Of these, the diversion of the 
river from its Bayou Lafourche course was the most recent and stages in the develop
ment of the present river course south of Donaldsonville a·re readily interpretable. 
Another important diversion occurred at an earlier date west of Vicksburg and re
sulted in the abandonment of the Walnut Bayou course of the Mississippi in favor of 
the present course between Vicksburg and Angola. Traces of accretion in both the 
Lafourche and Walnut Bayou meander belts clearly show the effect of a decrease in 
flow and give evidence of the history of development of the diversion which caused 
the abandonment of these once active courses of the river. 

From the geological viewpoint, the history of a river diversion consists of 
two stages. The first stage covers a long period of time during which a channel is 
established through continued diversion of high-water flow. The second stage starts 
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with the diversion of low-water flow into the new channel and covers a short period 
of time during which the entire low-water flow becomes concentrated in the new chan
nel and the old channel becomes plugged with silt and sand. 

Each diversion of the river reached completion because a gradient advantage 
was offered and because there was long continued flow through the- point of bifurca
tion. The speed of each diversion apparently w~s determined by the nature of bed 
and bank sediments. Tenacious silts and silty clays hinder the scouring action which 
widens and deepens the new channel. 

Judging from the history of the river below Donaldsonville, the point of river 
bifurcation from the Lafourche course, the new channel was extended seaward by the 
progradation of a distributary system. In the initial stage of diversion, scouring was 
limited to the point of "crevassing." Sediments derived from scouring overloaded 
the stream and forced it to deposit its load and to divide into several distributaries 
where its gradient was checked at the level of the adjacent lowland. High-water oc -
cupation of the "crevasse" channel resulted in gradual lengthening of the course 
along selected distributary channels. This process continued and the zone of steep 

---gradients was gradually-flattened and forced seaward until, with permanent estab
lishment of the river, it reached its present position below New Orleans. 

The lowering of slope which accompanied the seaward extension of the channel 
was accompanied by a progressive downstream deepening and widening of the chan
nel. Deepening of the channel was in part brought about by the construction of natural 
levees which hada tendencyto confine the increasing flow of water and thus promoted 
scouring. Complete low-water diversion was reached only after the river had de
veloped a better channel than had been previously occupied by the river in its La
fourche course. 

The development of the present channel below Donaldsonville is clearly shown 
in the presence of many minor abandoned distributaries above New Orleans. These 
apparently mark the progradation of the delta of the river as the final channel was de
veloped. Many of these have been subsequently occupied by crevasses; others are 
seen only in the drainage lines. Once the main channel was established,however,its 
position changed very little. This lack of shifting is attributed to the thick sequence 
of clays and silts through which the channel scours. It is probable that because of 
fine-grained bed deposits the diversion at Donaldsonville was very slow as compared 
to upstream diversions where the new channel could be developed in sandy deposits. 

After the main low-water flow has been established in the diversion position, 
abandonment of the old channel takes place very quickly. The texture of the accre
tion patterns in both BayouLafourche and Walnut Bayou clearly shows that silting of 
the old main channels was a rapid process. The first decrease in flow is marked by 
a cessation of normal meander growth and by the development of a few abnormally 
small bends and large bars for a short distance downstream from the point of di
version. Deterioration of the course progresses by growth of bars and filling of the 
channel, and it is marked by a pronounced straightening of the channel. The final 
flow is small and apparently continues over a long period during which the straight
ened stream migrates but slightly. 

Atchafalaya River history: Records show that the Atchafalaya River was a 
distributary of the Mississippi River at the time of the earliest exploration of th~ 
region. Geological studies show that it was formed at a time, just prior to earliest 
explorations, when Turnbull Bend of the Mississippi intersected an abandoned course 
of the Red River. (Remnants of this Old Red River course are now followed by Bayou 
Des Glaises and Bayou Lettsworth.) At the time of the above intersection, the Red 
River was following its present course and was entering the upstream arm of Turn
bull Bend. Study of the floodplain in the vicinity of the Atchafalaya River shows that 
the history of the development of the Atchafalaya was very similar to that of the 
early stages of the Mississippi River diversion channel south of Donaldsonville. Its 
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history is dissimilar only in respect to a slackening in speed of development when 
the channel became choked with a raft shortly after the trunk stream had formed. 

The old channel when intersected by the river provided an ideal low area in 
which a crevasse could form and be greatly extended. Waters released from the 
Mississippi reversed the direction of flow in the Bayou Des Glaises stream as far 
from Turnbull Bend as Simmesport where they broke out of the ancient Red R~ver 
channel and spilled into the Atchafalaya Basin. The Atchafalaya developed slowly 
by forming dis tributary systems and by lengthening its course along favored distribu
taries. Many of the old courses branch from the present channel and can be traced 
into the surrounding marshes. Their position may have been determined by ancient 
river channels because most show a marked curvature not noted on other distribu
tary channels. 

Distributary grow.th is continuing and the silting of the upper end of Grand 
Lake is a well known fact. Slightly older distributaries which were being enlarged 
and lengthened within the last century are the well-defined ·Grand River, Bayou La 
Rose, Lake Mongoulois, Bayou La Rempe and other systems at the upper end of the 
Grand Lake lowland. These have more of the aspect of a true delta system than do 
those farther upstream. Their channels were better developed and capable of dis
tributing a large volume of flow from the main stream. 

Man's ear lie st record shows that after its initial development the Atchafalaya' s 
growth was very slow until 1861 because it was choked with the Atchafalaya River 
raft debris. Until 1831, when Shreve's Cutoff isolated Turnbull Bend, the Atchaf
alaya head was favorably located for rapid growth and it is therefore probable that 
the slow rate of downstream enlargement of the channel was directly related to 
channel choking effect of the raft. Since 1861 when removal of the raft was finished 
river flow has increased steadily although a direct connection with the Mississippi 
is lacking. Undoubtedly, enlargement of the channel has been favored by the year 
round flow of the Red River. 

When compared with stages in the development of the Mississippi River diver
sion channels, the Atchafalaya appears to be still in the early, long-continued stage of 
development during which the channel is lengthened and the slopes lowered. However I 
enlargement of the channel should be a much more rapid process in this latitude than 
below Donaldsonville where the top stratum is much thicker. Furthermore, engineer
ing works along the river have speeded up the enlargement process. Flood controls 
have raised the high stage of the Mississippi and Red Rivers and have also raised the 
backwater level in the Tensas Basin. As a result, the Atchafalaya is provided with a 
muchlargervolume ofwater than would naturallyfollow its course. Artificial levees 
along the upper part of the river confine the increased flow and are responsible for a 
deeper scouring action than would be expected to occur under natural conditions. 

There is to the writer's knowledge no deterioration of the Mississippi River 
channel below the mouth of Old River and therefore no indication of imminent danger 
of diversion of a large percentage of low-water flow of the river into the Atchafalaya. 
However, the rapid increase inthe quantity of water carried by the Atchafalaya within 
the past few years is an indication that channel enlargement has been progressing at 
an increasingly rapid rate and that it may be expected to continue at an even faster one. 
Should such prove to be the case, scouring of the channel would be expected to occur 
upstream in Lower Old River and eventually to cause the capture of the Mississippi. 

Very truly yours, 

H. N. FISK 
Consultant 
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MemorandUin for General Tyler from Lt. Col. Lindner, 16 July 1945: 

SUBJECT: Supplement to Memorandum entitled "Frequency of Flooding of Red River 
Backwater Area with Control Structure at Old River." 

Flooding from headwater floods. In the basic memorandum it was shown 
that the maximum flows of record from the Red and Ouachita Rivers could not cause 
a stage in excess of 38 ft. (bankfull stage) at Simmesport which corresponded to 
approximately 46 ft. m.g.l. at Barbre Landing. The frequency of these flows was 
indicated as about once in 100 years. Further, it was stated that when and if the 
channels of the Red and Black Rivers deteriorated, levees would be needed to pro
tect against headwater flooding. All this may be somewhat misleading in that it 
might convey the idea that flooding from headwater floods could not occur with pres -
ent channel conditions. This, of course, is not true. Stages and discharges in the 
1942. flood give a good idea of stages to be reasonably expected as a result of head
water flow. On 14 May of that year, 2.11,000 c.f.s. was measured in the Red River 

-just below-its junction with the -Black. -On-that-day-the -stage at Simmesport was 29.6 
ft. on the gage and the stage at Barbre Landing was 36.4 ft. m.g.l. On the same day 
the stage at Acme was 47. 7 ft. m.g.l., although it had been O. 7 ft. higher about one 
week earlier when Barbre Landing stage had been about 6 ft. higher. On 14 May the 
stage at Jonesville was 50.4 ft. m.g.l. The flow in the Black River at this time was 
71,000 c.f.s. at Acme and about 50,000 c.f.s. at Jonesville, 

Although the 1942 high-water period in the'backwater area appears to be a 
rather protracted one, its length was caused in part by the Mississippi River which 
attained a stage of about 45 ft. m.g.l. at Red River Landing, just prior to the main 
portion of the flood in the Red and the Ouachita. Thus the backwater was filled to this 
elevation before the highest discharges from the tributaries arrived in the backwater. 
This doubtlessly, in part, accounts for the slow fall also. If the Mississippi had been 
kept out, high backwater stages would not have endured so long and the Red and Black 
Rivers could not have filled the .backwater to the stages attained. However, with the 
control structure in Old River, it is doubtful that the Mississippi River water would 
have been kept out of the area, if the principle of discharging into the Atchafalaya up 
to bankfull stage is adhered to. But even with the area filled to almost 45 ft. m.g.l. 
through the aid of flow from the Mississippi River, stages in the backwater area be
hind the ridges which parallel the banks of the main streams did not attain the stages 
registered in the main streams. For example, the highest stage atAcme in 1942 was 
48.4 ft. m.g.l. and at Jonesville was 50.8 ft. m.g.l., yet a high-water gage on the bank 
of Bayou Cocodrie near Ferriday, La., registered a stage of about 46 ft. m.g.l. and a 
high-water gage on the east bank of Cocodrie Lake about 10 miles south of Jonesville, 
La., recorded a stage of about 45 ft. m.g.l. However, lands west of Black River and 
north of Red River were apparently inundated to approximately a 50-ft. m.g.1. eleva
tion by water discharging from the Red River levee system at a relatively high stage. 

The following stages give a general portrayal of conditions in this flood: 

Location 

Simmesport 
Barbre Landing 
Acme 
Acme 
Jonesville 
Jonesville 

Date 

Main Streams 

14 May 
14 May 
4-7 May 
14-16 May 
11-14 May 
17-2.0 May 

Stage, ft. 

29.6 gage 
36.4 m.g.l. 
48.4 m.g.l. 
47.7 m.g.l. 
50.4 m.g.1. 
50.8 m.g.l. 



Location Date 

Tensas-Cocodrie Area 

Bayou Cocodrie near Ferriday 
Cocodrie Lake 
Landside, Mississippi River 

levee, near Slocum 
Mouth of Bayou Cocodrie 

. 14 May 

14 May 
14 May 

Stage, ft. 

46.5 m.s.l • 
45.6 m.s.l. 

46.1 m.s.l. 
4Z.6 m.s.l. 

Area West of Black River and North of Red River 

Mouth of Big Bayou Larto 14 May 50.53 m.g.l. 
Mouth of Island Bayou 

( 1 mile south of Sarena) 13 May 49.77 m.s.1. 
Little River at Archie 13 May 51.03 m.s.l. 
Big Bayou near junction with 

French Fork of Little River 13 May 51.04 m.s.l. 
French Fork of Little River 

near Spencer Bayou 13 May 51.0 m.s.l. 
Little River at Highway 19 

northeast of Pollock 13 May 51.1 m.s.l. 
Highway 471 near Big Saline 

Bayou 13 May 50.9 m.s.l. 
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Thus the 194Z flood in the Red and Ouachita Rivers did cause considerable 
flooding in the backwater area without material aid from the Mississippi River. 
Based upon the frequency curve at Alexandria, this flood appears to be approximately 
a 10-year flood. 

In the 194Z flood, stages along the main streams in the backwater area were 
not sufficiently high to overflow the ridges next to the streams which constitute the 
main portion of the cultivated land. At Acme, the land along the left bank of the Black 
River is about 50 ft. m.g.l. and at Jonesville, the land contiguous to the streams is 
somewhat above 55 ft. m.g.l. With Old River closed with a control structure, operated 
as proposed, it is believed that the stage at Acme will not exceed 50 ft. m.g.1. more 
often than once in ZO to .Z5 years. 

Necessity for protection against headwater floods. From the foregoing it is 
concluded that headwater flooding will not be extremely serious with Old River closed, 
but it will cause occasional damage which will result in a demand for protection. In 
addition, should the lower Red River channel and possibly the Black River channel 
deteriorate as previously suggested, headwater flooding conditions will be worsened 
and protection will become urgent. 

Inclusion in over-all plan of levees in backwater area. The necessity for. 
protection from headwater floods will not, it is believed, materially affect the de
sirability of closing Old River with a gated structure. The gates provide flexibility 
to the entire flood control project from Old River southward. But the levees re
quired to give corresponding protection to that provided by other plans should be 
considered in comparing the economy of plans. That this will not unduly operate 
against the structure in Old River arises from the fact that a structure in Old River 
is believed to be required to prevent eventual capture of the Mississippi River. This 
structure to give positive guarantee of success must be founded deeply and must be 
provided with a stilling basin, apron or combination of the two. The cost of this 
structure will be a major portion of the cost of a control structure. The cost of 
this weir and ultimately a low head lock must be combined with the cost of large 
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backwater protection levees to obtain the total cost of the plan. This then may be 
compared with the cost of the control structure in Old River, the relatively low levees 
that may be required to protect against headwater floods, and a high lift lock. The 
latter plan will provide partial protection to lands that cannot be inclosed by the 
backwater levees. This should be credited to the plan. 

Conclu.ions. With the control structure in Old River, portions of the back
water area will, under present channel conditions, be subject to occasional flooding 
by headwater floods. The Tensas -Cocodrie area will be flooded to the 46-ft. level 
by headwater floods about once in 10 years, whereas under the authorized backwater 
levee plan, it will be flooded to this elevation about once in five years. Flooding to 
slightly higher elevations probably would be less frequent with the backwater levee 
plan than with control structure plan, for it has been indicated that headwater floods 
might cause a stage of 50 ft. m.g.l. at Acme which would probably be about 48 ft. 
within the Tensas-Cocodrie area about once in 2.0 or 2.5 years, whereas the sump 
level within the backwater levee would attain a stage of 48 ft. m.g.l. as a result of 
interior drainage about once in 40 years. However, the entire area would be flooded 

-by overtopping of-the~ensas..;-Cococirie-levee-by Mississippi Eiver bac1cwater about 
once in 35 years unless the Morganza Floodway is operated prior to the overtopping 
of this levee, in which case frequency of flooding would depend upon the levee grade 
provided and might range from about once in 35 years to a considerably less frequent 
figure. With the control structure in Old River operated as contemplated, it appears 
that the Tensas-Cocodrie area would be flooded by backwater to about the same ex
tent only once in 2.00 to 2.50 years. 

Should channels in the backwater area deteriorate, headwater flooding may 
become serious. 

Consideration should be given to the necessity for protection against head
water floods as a part of the plan for a control structure in Old River. 

The over-all cost of this plan should be compared with the over-all cost of 
other plans .giving corresponding protection with allowance for additional benefits 
that may be derived. When this is done, it is believed that the plan will not suffer in 
comparison with other plans. It may well be that the additional advantages will be 
the determining factors in favor of this plan. 

The control structure will benefit lands which cannot economically be in
cluded within backwater levees. 

The control structure will provide a flexibility in handling floods from Old 
River southward whkh cannot be had in any other way. 

With the control structure plan, the backwater will still be available for re-
. ducing the discharge of the highest floods, for it is not contemplated that levees re
quired for protection against headwater floods will be sufficiently high to prevent 
utilization of the backwater when needed. In fact, it is possible that a headwater levee 
plan may be devised which will make possible utilization of the storage in the low 
areas during moderate and moderately high floods. Such a levee plan would consist 
of levees which generally surround the several areas to be protected but which are 
not closed at the downstream ends. The openings would provide drainage without 
floodgates and would permit backwater flows as well as headwater flows to utilize 
the low areas. In fact, in special instances consideration could be given to pro
viding a few openings at the upstream ends of some of these headwater levees, there
by permitting headwater flows to pass through the areas in limited amounts and be 
partially stored there. This would reduce the height of the headwater levees re
quired and with proper design would still protect the higher and better land from 
headwater floods. 

C. P. LINDNER 
Lt. Col., Corps of Engineers 
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SUBJECT: "Minority Report" on Proposed Control Structures at Old River and 
Morganza 

1. Statement of the problem. The following is a resume of the control prob
lem for Old River and Morganza as you outlined it to me orally: 

a. There is serious discrepancybetween the discharge measurements of the 
Atchafalaya River during the 1945 flood and the quantities obtained from Mississippi 
River discharge and Red River backwater storage. 

b. The increased discharge capacity of the Atchafalaya River indicates that 
the Atchafalaya is "pirating" the Mississippi River and may be on the verge (geo
logically) of becoming a main outlet to the sea, a repetition ·of geologic history of 
Mississippi River outlets and deltas. Such a switch must be prevented in order to 
maintain New Orleans and Baton Rouge as actfve riVer and- seaports. Mississippi 
River flow below Old River should not be permitted to become less than bankfull (in 
flood season) in order to maintain a good main-stem river. 

c. A controlled outlet structure near the confluence of Old River and Missis
sippi River to prevent excessive draft on the latter should, at the same time, re
duce Red River backwater stages and possibly obviate the need for constructing the 
Tensas-Cocodrie project (authorized in the Act of August 18, 1941, at an estimated 
cost of $6,976,000, or protection of a larger area of Red River backwater at a total 
cost of not to exceed $14,000,000). This control structure could carry a roadway 
to connect with the lower end of the main line levee below Point Breeze. Such a 
modification could be authorized by the Chief of Engineers under the provisions of 
Section 3(c) of the Act of August 18, 1941. 

d. A controlled outlet structure at the entrance to Morganza Floodway is 
authorized by law (Acts of June 15, 1936, and June 28, 1938). Such a structure could 
carry highway and railroad crossings, which still remain to be built for the Mor-. 
ganza Floodway, with possible economy in construction costs. 

e. Mr. Moore's Design Division is working on some spillway designs and es
timates. Lt. Col. Lindner is-and has been-working on the hydraulics. Mr. Schweizer 
has been checking the discharge measurements to discover probable sources of 
discrepancies. 

f. Manual control of main river outlets is preferable to uncontrollable means 
such as crevassing or fuseplugs (which were dictated initially. by considerations of 
economy) even at some appreciable, but not unreasonable, increase in cost. 

g. Solving of the lower river flood outlet control is the major unsolved prob
lem in the adopted project. (A control structure for Birds Point-New Madrid is of 
secondary importance and would probably follow upon successful solution of the 
lower river problem.) 

2. Mission. The mission you gave me was to find the bugs in the statement· 
and solution of the problem as outlined above; or, in other words, to study your pro
posal for faults rather than merits. I have made no attempt at a serious analysis 
of the hydrology other than the preparation and study of some flow diagrams and 
stage-discharge relations. Neither have I made any serious attempt at a hydraulic 
or structural design analysis of the proposed structures. -My approach has been 
from a general engineering standpoint and from the viewpoint of the affected citizenry 
because, as in the case of the 1941 Report (H.D. 359, 77/1), "any further modifica
tion of the project, to be successful, must be based on considerations additional to 
those of engineering adequacy." Accordingly, my "minority report" comprises a 
philosophical as well as a broad engineering review of your propositions. 
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3. General characteristics of control structures 
a. General. In viewing the merits and demerits of the proposed Old River 

and Morganza control structures, either separately or jointly, it is pertinent-be
cause it is an important consideration additional to that of engineering adequacy and 
feasibility-to consider broadly the characteristics and behavior of control struc
tures in their application to the adopted project, 

b. Classilication. For the purpose of this problem, control structures may 
be classified as follows: 

I. Rerula.tinf type. Structures of this type consist of controllable 
devices such as fixed dams with gated sluices, a series of gates between suc
cessive piers, ·overflow structures with crest gates, movable dams with 
needles or wickets, etc. Their effective theoretical discharge is predeter
mined by design. Their actual discharge is governed by manipulation which 
involves perennial exercise of human judgment in determining the time and 
extent of operation. 

II. Automatic type. Structures of this type consist of fixed dams ·with 
--llllgatecLoutlet-conduits, -ungated spillways -with fi~rnd -cre£ts including ehute, 
side-channel, siphon and shaft types, fixed dams with ungated overflow sec
tions, etc. Overflow structures with automatic crest gates area special case 
under Type II. Human judgment enters only into the predetermination of de
sign of Type II structures; it does not affect their operation ther.eafter'. In
asmuch as they function automatically in consequence of natural events, their 
behavior is unvarying and unvariable. 

III. Fusep luf type. These are usually substandard earth embank
ments or levees which are designed to fail or to be artificially breached under 
certain predetermined conditions. When deliberately designed they are de
pendent on human judgment for their characteristics but in cases where ex
isting structures are arbitrarily designed as fuseplugs, they may be vir
tually devoid of formal design. Fuseplugs involve avulsive action which may 
require the application of human judgment and effort to initiate or accelerate 
actual failure. Thereupon their behavior is practically beyond control and 
unpredictable, Type I (gated) installations might be considered, in an ex
tremely simplified sense, to be glorified fuseplugs. 

IV. Composite type. Composite installations consisting of various 
combinations of Types I and II are used frequently to obtain a compromise 
solution for special problems. 
c. Discussion 

Type I. From an engineering standpoint Type I can be designed and 
operated to attain any desired degree or sequence of regulation. It is, of 
course, the most expensive type. It involves potential headaches from im
proper or ill-advised operation resulting from fallible human judgment in 
predicting future events. These headaches are pyramided when more than 
one structure of Type I is involved in a scheme of regulation. Elimination of 
this source of headaches is a constant concern in formulating operating pro
grams for individual flood control reservoirs and series of reservoirs. The 
problem is troublesome enough in a single-purpose structure such as Bonnet 
Carre or Wappapello, but it is considerably worse in the case of a dual
purpose structure which involves conflicting interests. Though not desig
nated as a dual-purpose structure, the proposed Old River outlet structure 
could be considered to belong in that category because it involves conflicting 
interests; viz., withholding outflow from the Mississippi by way of Old River 
in order to reduce Red River backwater stages versus increased flow (and 
higher stages) in the Mississippi River main stem, with consequent effects in 
the Lower Atchafalaya, if the diversion which is prevented at Old River is 
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made at Morganza. In the lower Mississippi Valley the element of time is, 
of course, usually on the side of the human operator. Conditions are quite 
conceivable, however, under which the normally favorable time element would 
be considerably reduced if not entirely neutralized. Such a condition could 
readily have occurred in 1945 if the long period of dry, sunshiny weather 
which followed the record floods in the lower Red and Ouachita Basins had 
taken the form of additional severe storms. 

Type II. Structures of this type do not permit variable operation 
and require more moral courage than Type I in the determination of their 
original self-regulating design. If rationally conceived and designed, how
ever, this type of structure should serve entirely satisfactorily. The cost of 
Type II lies genera.Uy between Types I and III. The outstanding example of 
Type II is the system of flood control dams of the Miami Conservancy Dis -
trict whose simple and automatic functioning is widely recognized. Another 
example is Conchas Reservoir whose main dam spillway is designed to throttle 
ordinary floods down to bankfull channel capacity and the higher crested 
emergency spillway is designed- to take care of- major £foods. Type_ Ir in
volves the exercise of human judgment but once. It seems logical that such 
a single judgment, deliberately arrived at, would be preferable to the peren
nial exercise of judgment, particularly under emergency conditions. Once 
built, Type II is foolproof. 

Type III, The serious engineering and psychological disadvantages in
herent to fuseplugs are so well recognized as to require little if any discus
sion. Experience at Birds Point in 1937 and the backing and filling at Mor.: 
ganza in 1945 speak for themselves. Fuseplugs may still be appropriate for 
backwater levees, e.g., White, Tensas-Cocodrie, but their uncertainty and 
unpredictability are out of keeping with the standards of engineering for the 
main Mississippi River project. In this connection I believe that early study 
should be given to the substitution of other structures for the fuseplugs at the 
head of the Birds Point-New Madrid and West Atchafalaya Floodways, so as 
to place control of these floodways on the same engineering plane that is con
templated for other parts of the adopted project in the current consideration 
of control structures at Morganza and Old River. 

Type IV. The preliminary designs for the Morganza and Old River 
outlet structures contemplate composite types, in recognition of the principle 
that when extreme flood stages are approached control structures- must be 
foolproof and entirely automatic in their functioning. In view of that princi
ple, why should we borrow unnecessary trouble during lesser floods, or in 
the earlier stages of a project flood, by voluntarily saddling ourselves with 
adjustable devices which, by very virtue of their maneuverability, will cer
tainly cause more or less public concern with resultant pressure, protests 
and criticisms from conflicting interests? In considering a composite type 
for any project structure, the project flood rather than lesser floods must be 
the governing criterion because of our over-all responsibility, under any rea
sonably conceivable circumstances, to insure the safety of the lower main
stem levee system by upstream diversion of waters in excess of 1,500,000 
c.f.s. Any structure or device which is susceptible of producing an opposite 
effect, thereby "preventing or jeopardizing the diversions as contemplated in 
the adopted project," must be expected to be "viewed with alarm "by the pop
ulace and their representatives. The principle of automatic, foolproof op
eration for the superflood is engineeringly sound and generally acceptable to 
the public, The same principle should be applied as far as practicable to les
ser floods which means, in terms of this discussion on types of control struc
tures, a maximum use of Type Il and a minimum of Type I in a composite 
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design. I feel confident, even though I cannot prove the assertion, that once a 
rationally conceived and de signed, practically automatic structure is approved 
and built, its subsequent functioning will be accepted as a matter of course, 
such acceptability increasing with the proportions of Type II. 
d. Conclusions. From the above discussion it is fair to conclude that Type I 

is generally preferable to Type Ill, a conclusion which confirms the principle con
tained in the statement of the problem in paragraph If. However, my analysis fur
ther indicates the superiority of Type ll structures over Type I for flood control in
stallations. Type IV approaches Type ll in superiority as the proportion of Type ll 
is increased. My main conclusion with respect to the superiority of Type II is but
tressed by, but not predicated on, an informal discussion between General Ferguson 
and myself during the recent Mississippi River Commission trip. In the course of 
our general conversation he remarked that the way to fix floodways is to install a 
simple inlet structure without gates or other devices which require manipulation
"then go away andforget it." As a corallaryto thisphilosophyGeneral Ferguson ad
vocated letting some water into Government-controlled floodways even during minor 
floods in order to condition the _populace to such us~ge. Although the foregoing was 
"just conversation" with General Ferguson it is deemed applicable to the present 
problem. 

4. Pirating of the Mississippi by the Atchafalaya 
a. Hypotheses, The statement of the problem in paragraph lb contains two 

major premises as to the behavior-of the Atchafalaya and its effect on the Missis
sippi, which constitute the primary basis for the proposed Old River control struc -
ture and a secondary basis for the Morganza structure, viz., 

( 1) a serious pirating, accentuated by the 1945 flood, now exists or is 
imminent; 

(2) this pirating condition dictates a need for artificial controlin order 
to: (a) prevent the Atchafalaya from becoming the main river; (b) prevent the 
Lower Mississippi from deteriorating at and below bankfull stages. -
b. Discussion. The following examination of the above hypotheses stems 

from an admittedly cursory review of discharge records, stage-discharge relations 
and other pertinent data and reports: 

(1) Flood stares at Simmesport. An authoritative digest of the Atchaf
alaya 's history and behavior during flood years from 1890 to 1940 is contained 
in Mr.Gerard H. Matthes' "Report onAtchafalaya River"dated 12 December 
1940. It should be noted that at the time Mr. Matthes' report was written the 
construction of Wax Lake Outlet had not been completed. Mr. Matthes' re
port contains the following pertinent statements based on his study of flood 
data through the year 1939 with respect to stage-discharge relations at 
Simmesport: 

"The river's flood stages at Simmesport have been reduced from 4 
to 4-1/2 ft. since 1927,of which about half has been accomplished since 1932. 
However, flood stages still are about 5-1/2 ft. higher, for comparative dis
charges, than they were in 1890. 

"The riv~r 's discharge capacity during very high flood stages at 
Simmesport has been increased between 1932 and 1939 by apparently 42,000 
c.f.s. This is again of less than 10 percent over the discharge capacity which 
existed in 1890. 

"It is probable that recent dredging operations "have effected further 
increases in discharge capacity and in stage lowering, but these will not be
come known until some time during the coming flood season. 

"Levee confinement, by causing scour, has materially improved nav
igable depths, but has raised flood stages and through slope flattening has re
tarded increase in discharge capacity. 
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"The rate of enlargement of the river channel as revealed by cross
section areas at first was rapid, but has slowed down to small proportions 
during the last few years. Except for important gains in the vicinity of Sim
mesport brought about by channel dredging, the tendency appears to be towards 
loss instead of gain during small-flood years. At any rate, the cross-section 
comparisons for 1937 and 1938 show noticeable decreases in some reaches. 

"The evidence relating to channel cross sections and discharge ca
pacity, taken together with the fact that cross-over bars are beginningto form 
above Woodside, are indicative that the river in its leveed channel is rapidly 
approaching stability as regards cross-sectional area, slope and stage
discharge relation. 

"It is probable that the river, unassisted, may effect some further 
improvement in flood-stage lowering and possibly some cross-sectional en
largement should a series of heavy flood years ensue. If, on the contrary, 
years of small flood discharge should follow, there is probability that the river 
channel will tend to decrease in cross-sectional area as well as in discharge 
capacity. 

"Future major enlargement of the river's flood discharge capacity 
by its own energy is obtainable only by lowering flood stages so as to bring 
more floodwater from the Mississippi River to the Atchafalaya. Since whole
sale enlargement of the channel by dredging is prohibitive, the feasibility of 
such enlargement will depend mainly on what future flood flow, supplemented 
by corrective dredging, can accomplish." 

Mr. Matthes concluded in his 1940 report that the Atchafalaya River 
in its upper reaches showed evidence of "channel maturity," i.e., stability. 
Rejection of this conclusion as of 1945 appears unwarranted in the absence 
of a comprehensive analysis of data for the intervening years. Unfortunately, 
I have not focated in the Mississippi River Commission technical files any 
report or paper which extends Mr.Matthes' valuable studyto cover similarly 
the flood years since 1939 which were marked by the completion of Wax Lake 
Outlet, the moderate floods of 1943 and 1944, and the major flood of 1945. 
Parenthetically, the lack of such a subsequent study in the form of a readily 
available formal paper constitutes a serious reflection on the thoroughness 
and continuity of Mississippi River Commission studies. 

Accepting the late st correlation of data, which reconciles the apparent 
discrepancy in 1945 peak flow referred to in paragraph la, the Atchafalaya 
River at Simmesport discharged approximately 650,000 c.f.s. at a peak stage 
of 51.4 ft. on ZS April 1945. It should be noted that this 650,000 figure was an 
extreme reading and that other discharge measurements during the ere st week 
while stages fluctuated only a few tenths ranged between 585,000 and 635,000 
c.f.s. These data indicatt! that, although the instantaneous peak approximated 
650,000 c.f.s., the protracted peak averaged about 6ZO,OOO c.f.s. From com
putations made in previous years it was anticipated that the flow through the 
Atchafalaya River at Simmesport at a stage approximating the 1945 peak 
would be between about 475,000 and 500,000 c.f.s., a figure which could be 
deduced also from a straight line projection of the stage-discharge relations 
for the peak conditions of 1937, 1939, 1943, and 1944. The fact that the 1945 
measurement does not fit the straight line extrapolation but is, in fact, a sub
stantial divergence· from previous computations and records, is presumably 
the star witness in support of the premise that the Atchafalaya River is or is 
about to become a pirate. If the Atchafalaya River had behaved itself in ac
cordance with previously established stage-discharge relations, it should 
have registered a peak discharge in substantial agreement with the design 
hypotheses of former years, or about 500,000 c.f.s. But the 1945 flow was 
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actually measured at approximately 650,000 c.f.s. (and I am willing to accept 
that figure), an unexpected jump of 150,000 c.f.s. I 

My explanation for this jump is that it is entirely logical for the pro
jection of the stage-discharge relation curve to "flatten out,. in reflection of 
the general increase in hydraulic efficiency produced by improvement dredg
ing in the Atchafalaya Basin in recent years, and specifically because of the 
beneficial effect of opening Wax Lake Outlet which discharged lZ0,000 c.f.s. 
this year. (A simple illustration and rationalization of a similar phenomenon 
is the case of a full bathtub with one faucet running and the overflow drain 
operating so as to maintain a constant level in the tub. If the outflow rate be 
increased byalso pulling the bottom drain plug, the inflow can be correspond
ingly increased without causing the water level to rise.) Another new con
dition, though probably not a major,factor,which contributed to the increased 
discharge at Simmesport was the Carr Point Cutoff which was completed in 
1944 and functioned in its first flood, with considerable enlargement, in 1945. 
The Carr Point Cutoff resulted in a small increase in entrance head and im-

_proved the hydraulic efficiency of the Mississippi endof Oldlliver with some 
corresponding effect at the Atchafalaya end of Old River. 

Although the foregoing analysis does not profess to be either profound 
or accurate in a quantitative sense, it is believed to be qualitatively rational. 
I am inclined to think that the unexpected increase in the Atchafalaya 's dis
charge capacity as evidenced in 1945 would not have been so surprising, or be 
considered as serious evidence of pirating, if the model tests with which our 
office studies have been correlated in the past had been made on a model in 
which the hydrographyof theAtchafalayaBasin had been remoldedsince 1937. 

A corollary to my simplified explanation of the increased flood.flow 
by way of the Atchafalaya River is that the improvement dredging operations 
in the Atchafalaya Basin, and particularly the dredging of Wax Lake Outlet, 
have been eminently successful. It follows, therefore, that their continuance 
and ~xpansion, particularly with respect to Wax Lake Outlet, are deserving 
of further intensive study. 

Another significant aspect of artificial control of the Old River
Mississippi bifurcation is the fact that the present project diversion at Old 
River of 550,000 c.f.s. is predicated on 650,000 c.f.s. being dischargeable 
through Morganza Floodway. Whereas some reliable data are available to 
substantiate the reasonableness of the projected Old River diversion, the 
project capacity of Morganza has not been similarly tested and remains, 
therefore, a purely theoretical quantity. It is quite possible, and not entirely 
unexpected, that Morganza 's capacity will prove to be something less than 
650,000 c.f.s. In that event, in order to control the project flood, Morganza 's 
capacity will have to be increased artificially or an eqUivalent increase pro
vided at Old River. Accomplishment of the latter objective would be seri-

, ously hampered, if not virtually blocked, if a regulating structure were then 
in existence. It would be prudent, therefore, regardless of all other consid
erations, to defer the planning of a control structure at Old River until the 
hydraulic characteristics of the Morganza Floodway are verified from some 
actual experience. 

(a} Badfull states at Red River Landinf. The hypothesis that out
flow from the Mississippi River into Old River requires control at bankfull 
conditions in order to maintain satisfactory channel conditions below the point 
of diversion has been examined on the basis of Mississippi River Commission 
·discharge records for approximate bankfull conditions at· Old River Landing 
gage (bankfull stage equals 43 ft.) and at the Tarras gage on Old River. l'..s 
might be expected, these data are somewhat erratic and inconsistent and are 
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therefore susceptible of varying interpretations. However, the following sta
tistics speak for themselves: For the period 1911 through 1945 the average 
diversion of Mississippi River flow into Old River at approximate bankfull 
stages was 16.2. percent, with a maximum of 2.4.6 percent in 1912. and a min
imum of 4.9 percent in 1913; for the period 1911through1932. the average di
version was 15.8 percent; for the period 1933 through 1945, i.e., since com
mencement of improvement work in the Atchafalaya Basin, the average was 
16.5 percent. The 1945 measurements, the first since creation of Carr Point 
Cutoff, showed a diversion of 19. 7 percent. For comparative purposes it is 
noteworthy that for the project flood of 2.,700,000 c.f.s. coming down the main 
river, a diversion of 550,000 c.f.s •• or 2.0.4 percent, is intended at Old River 
and that,inl945with a flood ofl,900,000c.f.s.,the diversion actuallyamount
ed to 400,000 c.f.s., or 2.1.l percent. 

The above statistical record indicates that there has been no appre
ciable change in bankfull regimen and evidences no _definite trend toward 
such a change. Therefore, if bankfull regimen is the governing criterion, 
no need for artificial regulation of_ diversion- of-flow at-Old-River- is--pr-es-e-ntly
indicated in order to maintain satisfactory channel conditions in the lower 
Mississippi. 

(3) Geoloeic theory vs. eneineerine facts. Frankly, I am not per
suaded by the present evidence that there is any incipient danger of a change 
of regimen which would necessitate or justify artificial measures to control 
the Mississippi's outflow into Old River, either at bankfull or higher stages. 
It may be safe to say qualitatively that a pirating tendency is evidenced by 
previous geologic history, but for engineering purposes the premise of a 
dangerously active trend does not conform to the facts so far established. The 
bifurcation of the Mississippi River at Old River is behaving very satisfac
torily at bankfull stages, and at higher flood stages is acting strictly in ac
cordance with the design assumptions for the project flood. Why, then, should 
we engineer a structure which might prevent, by creation of artificial condi
tions, what is a reasonable certainty if present natural conditions remain un
disturbed? The possibility that an engineering structure, either as the re
sult of mechanical 'failure or because of faulty or ill-advised operating judg
ment which might be influenced by conflicting interests, could actually pr event 
the pre sent unimpeded discharge into Old River with resultant hazards to the 
Lower Valley has been discussed in paragraph 3. Furthermore, why should 
we establish control of Old River, a decision which must be governed quanti
tatively by the assumed diversion cap,acityof the untried Morganza Floodway, 
and tl~ereby build outs elves into the position of jeopardizing our physical ca
pability to carry out "the diversions contemplated in the adopted project 
through the Atchafalaya River and Atchafalaya Basin"? 

If the increase in the Atchafalaya 's discharge capacity, as indicated 
by stage-relation data at Simmesport in recent years, is to be regarded as 
primary evidence of an active geological evolution, such an interpretation 
would be tantamount to a repudiation of the engineering judgment which has 
determined the conduct of improvement operations in the Atchafalaya Basin 
since 1933. Without debating the geological theory as a long range proposi
tion, the fact remains that what has happened is what was forced to happen by 
the works of man in our generation. Whether the improvement which has 
been caused by artificial means will remain constant for some time, or 
whether it will decrease or increase, will depend mainly on the frequency 
and magnitude of future floods which, of course, are unpredictable. It is pre
mature and unwarrantedat the present juncture,how'ever,to conclude that the 
Atchafalaya is threatening to capture the Mississippi. 
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c. Conclusion. On the basis of the preceding analysis it is my conclusion 
that the pirating hypotheses stated in the problem are presently untenable. 

5. Reactions of local interests. The following discussion is an attempt to 
analyze the probable reactions of local interests to the proposed Morganza and Old 
River control structures without, however, pretending to be a political prophet. These 
interests, all in Louisiana, may be grouped into three localities: (1) Red River Back
water; (2.) Atchafalaya Basin with adjoining Teche and Lafourche Areas; (3) Missis
sippi River Main Stem below Morganza. 

a. Morganza only. The Morganza Floodway, as such, is already generally 
accepted by all concerned, including the inhabitants of the Atchafalaya Basin whom 
it affects most adversely. A regulating structure of undetermined design to control 
inflow into the Morganza Floodway was indicated in the official Mississippi River 
Commission report and subsequent authorizing legislation. The ultimate installation 
of some form of inlet structure is therefore generally expected by the local interests. 
Accordingly, I believe that any proposal to implement the authorized plan by building 
such a structure, whether of Type I or Type II or of composite type (see paragraph 
3), would educe_general approval. 

The Red River group would endorse it as a more positive means than the 
present fuseplug for obtaining desired lowering of backwater stages. 

· The Atchafalaya group would welcome it as a decided improvement over the 
present fuseplug whose prospective breaching during the 1945 flood caused serious 
apprehension (on the part of the citizenry I) as to the uncontrollable volume and du
ration of floodway discharge. However, if the proposal is presented primarily, or 
even secondarily, as a readier means for reducing Red River backwater stages, it 
would arouse opposition from the Atchafalaya group, notwithstanding the fact that the 
Mississippi River Commission Review Report of 1941(H.D.359-77 / l) discusses pos
sible diversion at Morganza during lesser floods. 

The Mississippi Main-stem group, who are the principal beneficiaries under 
the Morganza Floodway, would approve it as a more reliable safety valve than the 
present fuseplug. 

On the whole, therefore, public reaction should be preponderantly favorable 
to construction of control works at the head of Morganza Floodway as proposed in 
paragraph Id. ~ 

b. Old River only~ In the statement of the problem (paragraph le) it is con
sidered that construction of a control outlet structure at Old River would constitute, 
within the meaning of the law, a permissible modification of the authorized levee plan 
for protection of the Red River backwater area, and that therefore it could be sub
stituted at the discretion of the Chief of Engineers. The Flood Control Act of August 
18, 1941, states in Section 3(c): 

" ••. the construction of a levee and improvements contemplated in the report 
of March 7, 1941, of the M.R.C •••• for the protection of that part of the Red 
River backwater known as the Tensas-Cocodrie Area at an estimated cost of 
$6,976,000 is hereby authorized: ••. Provided, That the Chief of Engineers shall 
fix the grade of said levee, with a higher levee in his discretion, so that its con
struction will give the maximum practical protection without jeopardizing the 
safety and integrity of the main Mississippi River levee: ••• And Provided fur
ther, That ••• The Chief of Engineers may in his discretion substitute other 
levees and appurtenant works for, or make such modifications of, the levees and 
improvements herein authorized for the protection of the Tensas-Cocodrie area 
as may be found after further investigation to afford protection to a larger area 
in the Red River Backwater at a total cost not to exceed $14,000,000and without 
jeopardizing the safety and integrity of the Main Mississippi River levees and 
without preventing or jeopardizing the dive;rsion contemplated in the adopted 

. project through the Atchafalaya River and Atchafalaya Basin." 
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The published report on which the 1941 law is based makes no mention of a 
control structure at Old River as an alternative to backwater protection by means of 
levees. ..Other levees and appurtenant works" and "modifications" which may be 
substituted under the law connote conventional levees and appurtenant drainage struc
tures. A major structure of a type entirely foreign to the legislation and to the en
gineering report upon which it is based could hardly be interpreted to be an appurte
nant work or a modification, it being an entirely new departure. The report and the 
law merely cover the possibility of protecting a larger area by ~eans of a more ex
tensive and expensive levee system. Furthermore, the report and the law state spe
cifically that such protection of backwater area must not endanger the main river 
levees below Morganza. 

I would consider that the substitution of a previously unmentioned control 
structure for the authorized levee, no matter how justifiable economically or other
wise, is not within the power of modification delegated to the Chief of Engineers under 
the spirit and letter of the pre sent law. Furthermore, I would consider that erection 
of a physical barrier at Old River to regulate the now-unrestricted flow from the 
Mississippi to the Red River backwater would-create- the-phy-Sical-possibility-of-per~ 
mitting "the passage of water into the main river below Morganza Floodway in 
amounts materially exceeding those contemplated by the project, or deemed danger
ous to safety." 

On the basis of the preceding discussion it is my conclusion that the con
struction of outlet control works at Old River should and will require additional leg
islation. However, I do not consider that such a requirement would involve any seri
ous difficulty. Even though competent legal opinion should differ from my interpre
tation of the law, it would be a censurable procedure to employ a technicality in or
der to side-step additional legislation in this case. 

The Red River group, as a whole, except for minor navigation interests who 
might consider a navigation lock to be undesirable, would certainly find no basis for 
objecting to a control structure at Old River. Its potentiality for State highway de
velopment would be a favorable feature. Not having been reconciled (until their wet
ting of 1945) to the approved Tensas-Cocodrie levee plan, the Red River group would 
certainly favor a non-levee plan that would afford them equivalent or possibly even 
beiter flood protection. It should be noted, however, as discussed in Lt. Col. Lindner 's 
Memorandum of 7 July 1945 and Supplement of 16 July 1945, that headwater floods 
combined with controlled backwater stages (and irrespective of his debatable point 
of channel deterioration) may cause a need for some levees in the Red River back
water even with a control structure at Old River. Though not entirely germane to 
this part of the discussion, it should be noted further that the Tensas-Cocodrie back
water levee constructed in accordance with existing authorization would constitute 
an additional factor of safety if and when an Old River control structure is built; the 
presently authorized cost differential of approximately $7 ,000,000 could be applied 
at that later date to help justify the Old River structure. 

Inevitable increase in.frequency of use of the Morganza and/or Bonnet Carre 
Floodways as the result of restriction of natural discharge from the Mississippi 
River into Old River would be obvious to the layman. Lt. Col. Lindner's memoran
dum of 7 July 1945 concludes that this increase in frequency would be from a four
to five-year interval under present conditions to about a three-year interval under 
controlled conditions. Therefore, the Morganza interests, notwithstanding the fact 
that the Government has obtained comprehensive easements over their lands, would 
have some basis for questioning the Government's representations in making its 
original acquisitions. As a corollary to increase frequency, the Atchafalaya group 
and the Main-stem group who are affected by Morganza and Bonnet Carre would ob
ject to the Old River control structure on the grounds of affording relief and pro
tection to the Red River backwater group at the expense of more frequent floodway 
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use and more frequent higher stages in the lower Main Stem and Atchafalaya. Added 
to this factual basis for opposition would be the psychological reaction to a structure 
which would be physically capable of overloading the main-stem flow in excess of the 
flow that would be possible under the adopted project without such a structure. Hon
est apprehension as to what can and mayhappen underthe worst conditions of opera
tion is not readily allayed by asserting that it is designed not to happen. 

c. Morganza and Old River together. The foregoing summary of probable 
public reactions to control structures at Morganza and Old River as separate propo
sitions indicates that a joint proposal would be all the more welcomed by the Red 
River group inasmuch as the individual structures are advantageous to them. The 
Atchafalaya and Main-stem groups, in considering the Morganza and Old River struc~ 
tures jointly, would undoubtedly feel that some sting had been taken out of the latter 
structure, but still not enough to make it palatable. 

d. Discussion. In the preceding analysis and in paragraph 3, I have harped 
considerably-and perhaps too much so-on the fallible human element in the opera
tion of adjustable flood outlets, either singly or in series. In so doing, however, I 
have been_proll}pted by realism rather than.pessimism in antici_patin_g the reactions 
of John and Joe Citizen, et al. Flexibility of operation is not an asset per se; it may 
be a liability where serious conflicting interests can create pressure groups. Neither 
should flexibility be a cloak for indecision under the questionable philosophy that un
certainty at critical stages is indicative of a sound engineering solution. The fact 
that the Corps of Engineers can cite successful experience in the operation of several 
series of movable darns for navigation is, of course, a partial rebuttal. However, in
formed citizens and the engineering profession are well aware of potential and actual 
mismanagement in the operation of regulating structures for flood control. The mag
nitude of the consequences of such miscarriage upon the welfare of the Lower Mis
sissippi Valley in time of major flood would, of course, be immeasurably greater 
than for any similar project elsewhere. Therefore, concern for public reaction and 
adherence to sound engineering dictate that the calculated risk be or approach zero. 

e. Conclusions. My conclusions from the foregoing analysis and discus-
sion are: 

( 1) Public opinion would be preponderantly in favor of a control struc
ture at Morganza. 

(2) Public opinion would be seriously divided on a control structure at 
Old River with the objectors in a strong majority. 

(3) On a joint proposal, i.e., Morganza and Old River together, there 
would still be strong objection-probably strong enough to defeat the other
wise unobjectionable Morganza structure. 
6. Model studies 
a. Latest data. It is clearly indicated that whatever modifications of the 

adopted project may be embarked upon as the result of the current preliminary con
sideratio_n of alternatives should be made the subject of comprehensive model studies. 
The existing Mississippi River Model.which would be used for these studies is con
siderably out of date and should be rebuilt by applying data subsequent to the 1945 
flood. The expense involved in getting new data, particularly for the Atchafalaya, is 
entirely consistent with the importance of such studies. The results of the model 
studies would be seriously questioned, if not entirely vitiated, if the latest conditions 
resulting from the greatest flood since 1927 were not faithfully reproduced in the 
model. 

b. War game. As a new departure in the conduct o! model studies which 
would attempt to simulate the element of human judgment in the operation of the 
model as it would enter into the operation of the prototype, a special series of tests 
should be conducted on the basis of a "war game." The conventional model testing 
procedure eliminates the element of human judgment by making the manipulation of 
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the model a mechanical process on the part of th~ operator. In a war game the model 
operator would be given certain information from which to form his own estimate of 
the situation and make his own decision; thereupon this situation would be developed, 
and complicated, by new data furnished to the operator without advance notice. The 
operation of the model in such a war game might well be placed under the charge of 
Mr. Senour or Lt. Col. Lindner, with the President, Mississippi River Commission, 
acting as Controller, A carefully prepared and conducted war game should throw 
some light on the possibilities and the consequence of errors in human judgment 
which, as indicated in the discussion in paragraphs 3 and 5 above, are an important 
consideration in a broad evaluation of control structures. 

7. Findings and recommendations. Summarizing the foregoing diagnosis re
sults in the following findings and recommendations "from the minority viewpoint": 

a. Morganza. A control structure for Morganza is engineeringly and legally 
sound, and undoubtedly acceptable to all concerned. Preliminary design studies, in
cluding up-to-date model tests, should be completed promptly with a view to appro
priate public presentation of a well-prepared plan. The ·regulating installations 
should be of the automatic type as far as practicable. Negotiations should be re
sumed and pushed energetically to obtain the maximum advantage from the Morganza 
control structure in effecting uncompleted railroad and highway relocations. 

b. Old River. Preliminary studies for a control structure at Old River which 
are now in progress should be brought to a suitable stage of completion, then sus
pended and filed for future reference. Plans for leveeing the Tensas-Cocodrie back
water area in accordance with existing authorization should be implemented without 
interruption. No proposal for a control structure at Old River should be presented 
for public consideration at this time because: (1) the engineering hypotheses for its 
need are seriously questionable; (Z) unfavorable public reaction would jeopardize 
acceptance of the Morganza control structure; (3) the problem, if any, at Old River 
may change materially after actual use of Morganza Floodway and experience with 
its control structure. 

* * * 
MRC Memorandum Report on Protection of Red 
River Backwater by a Control Structure in Old 
River, and Operation of Morganza Floodway and 
Bonnet Carre Spillway, dated 13 August 1945 

* 

HANS KRAMER 
Brig. Gen., USA 
Military Assistant 

1. There appears to be a definite probability that in time the Mississippi 
River will be captured by the Atchafalaya River. The Atchafalaya has the advantage 
of a shorter course to the Gulf with consequent steeper gradient. Its carrying ca
pacity has increased to a marked degree since 1930 both from natural causes and 
from dredging operations. Increase in discharge at various stages is shown on in
closure No. 1 herewith. The geological situation is covered by letter from Dr. H. N. 
Fisk, Consulting Geologist attached, inclosure No. Z. 

Z. Continued enlargement of the Atchafalaya River appears to offer the only 
promising means of lowering flood heights in the Red River backwater area. 

3. It appears that such continued enlargement can be obtained by dredging 
operations if natural scour does not give the desired results. 
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4. The large increase in the Atchafalaya 's capacity which showed up in the 
1945 flood indicates that a point may have been reached where future enlargement 
may occur at an increasingly rapid rate. 

5. If this is so, a control structure in Old River to prevent the capture of the 
Mississippi by the Atchafalaya may soon be a necessity. 

6. Until a few years ago the adopted project contemplated disposition of the 
design flood of 3,000,000 c.f.s. at the latitude of Red River Landing, La., made up of 

· 300,000 c.f.s. from the Red-Ouachita and 2.,700,000 c.f.s. from the Mississippi as 
follows: 

In the main river .•.•.•. 
In the Atchafalaya River .. 
In the Morganza Floodway. 
In West Atchafalaya Floodway . 

1,500,000 c,f.s. 
500,000 c.f.s. 
650,000 c.f.s. 
350,000 c.f.s. 

However, the Morganza Floodway has never been operated so that as yet there 
is no certainty it will be able to extract 650,000 c.f.s, from the main river. Thus a 

--more-as-sured--dtstribution made possibie by deve1opmen:t ol fhe Atcbafalaya River up 
to the present time is as follows: 

In the main river .....• 
In the Atchafalaya River . 
In Morganza Floodway .. 
In West Atchafalaya Floodway . 

1,500,000 c.f.s. 
600,000 c;f.s. 
600 ,000 c .f.s, 
300,000 c.f.s. 

This condition would require a flow of 600,000 c.f.s. from the Mississippi 
River through Old River. A control structure in Old River under present conditions 
should therefore have a capacity, at project flood levels, of at least 600,000 c.f.s. 
Provision should also be made in the structure for enlargement of the Atchafalaya 
River's discharge capacity. 

7. A preliminary layout and a sketch design are attached (inclosures Nos. 3 
and 4) of a control structure having a capacity of 800,000 c.f.s. at project flood level 
in the Mississippi River. The structure is gated and will carry a two lane roadway 
which may be continued north to Ferriday on top of the main line levee. The esti
mated cost of the structure is $32.,000,000. 

8. With such ·a structure in operation the water level on th_e west (Old River) 
side can be held near or below elevation 45 m.g.l. at Barbre Landing, except in the 
great floods. Thus a high degree of protection from backwater flooding can be af
forded the Red River backwater area oy the structure. A map is attached showing 
in color the area of the Red River backwater lying below elevation 45 m.g.l. (in
closure No. 5). 

9. If we assume control structures at Old River and at Morganza, we may 
assume an order of priority for the operation of the three structures, Old River, 
Morganza, Bonnet Carre. The 1945 operation of Bonnet Carre has caused com
plaints from oystermen in Lake Borgne and Mississippi Sound. Preliminary inves
tigations by the Wildlife and Fisheries Bureau indicate that substantial damage to 
the oyster fisheries may have been caused by the operation of the spillway. If this 
proves to be the case we must expect opposition to the opening of the spillway in the 
future, if any other relief outlet is available. 

Flowage has been acquired in the Morganza Floodway. It may be operated 
at any overbank stage of the Mississippi as soon as the highway and railway bridges 
and other structures are completed. The only objection to frequent operation of the 
Morganza Floodway is the possibility of loss of capacity through deposition of sand 
and silt. Whether this will occur can only be determined by actual operation. 
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IO. If we assume the following sequence of operations: 
I. Discharge through structure at Old River limited to that which com

bined with Red-Ouachita flow will not raise Red River backwater 
above about 45 m.g.l. witil Morganza is operating at full capacity. 

2. Morganza Floodway is operated up to full capacity. 
3. Old River structure is operated to hold flow below Morganza to 

1,250,000 c.f.s. 
4. Old River structure is operated to hold flow below Morganza to 

1,500,000 c.f.s. or less and Bonnet Carre is gradually opened to full 
capacity. 

The frequencies, on the basis of past records, would be as follows: Red River back
water area would be flooded by backwater above about 45 m.g.l. at Barbre Landing 
once in 12 years; Morganza would be operated once in 3 years; and Bonnet Carre 
would be operated once in 9 years. 

Frequency of flooding the Red River backwater to other elevations is shown 
on inclosure No. 6. It may be noted that with this plan the ·stage at Barbre Landing 
would reach 50 ft. m.g.1. once in 26 years. In the past this stage has occurred every 
2 to 3 years. 

11. The foregoing assumes a 4,775-ft. Bonnet Carre type structure (see inclo
sure No. 8) at the head of Morganza Floodway with sill at elevation 44 ft. m.g.1. The 
cost of this structure is estimated at $5,350,000 and the annual charges at $250,000. 

12. So far as the rights of the Government are concerned, Morganza Flood
way may be operated whenever the Mississippi River stage exceeds bankfull at the 
floodway entrance. Thus the front line levee could be taken down and the entrance 
left wiencumbered. · This would result in annual operation. Under the hypothetical 
plan of operation stated in paragraph 10 preceding it would not have to be operated 
every year, but on the average of once in 3 years instead. The latter frequency of 
operation can be obtained by the construction of a low levee at the entrance as well 
as by the installation of a needle or gated structure. In fact, use of a low levee at 
the entrance to control the frequency of operation of Morganza Floodway may be de
sirable. This levee entrance plan is shown on inclosure No. 9. The cost of de
grading the existing levee and armoring the ends of that portion not degraded to limit 
scour is estimated at about $400,000 and the cost of replacing the low levee when it 
is washed out by operation of the floodway is estimated at about $110,000. The an
nual charges are estimated at about $65,000. 

13. If a control structure were built in Old River, the authorized Tensas
Cocodrie levee could be dispensed with at a saving of about $7 ,000,000. 

14. Existinglaw permits the expenditure of $14,000,000 for the protection of 
the Red River backwater. The control structure will cost $32,000,000 or $18,000,000 
in excess of the authorization. Additional legislation would appear necessary. The 
benefits to the backwater as agricultural lands will not justify such an expenditure. 
However, it may be necessary to build such a structi.i.re to keep the Mississippi from 
going to the Gulf by way of the0 Atchafalaya. In that case the protection of the back
water becomes a by-product. 

Improvement of the Lower Mississippi River for Flood Control 
and Navigation, May 1932 (Known as the "History of tho 

Mississippi River CoDllnission ") 

Atcha.falaya River and Shreves Cutoff, 
Vol. l, pages 51-57 

The most important ouUet of the Mississippi River is the Atchafalaya River 
(also known to early writers as Atchafalaya Bayou or Bayou Pelousas). The head of· 
the Atchafalaya River is shown on Plates IX and X. The origin of this stream has 
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been the subject of considerable controversy. It was thought at one time that the 
Atchafalaya was an old mouth of the Mississippi, but this theory has since been dis
carded. Humphreys and Abbot believed (report of the Delta Survey) that the Atchaf
alaya was probably at fir st a drainage line which carried the runoff of a small basin 
to the Gulf of Mexico. They concluded that the discharge of Mississippi floodwaters 
into the Atchafalaya had set up erosion which ultimately joined the channels of the 
two streams, thereby making the Atchafalaya an "all-stage" outlet of the Missis
sippi. At present many geologists believe that the Black River (formed by the junc
tion of the ,Ouachita and the Tensas) originally flowed down the present Atchafalaya 
channel and that the Red River found a channel to the sea farther to the west, pos
sibly down the present Bayou Teche. Later changes, however, probably forced the 
Red to discharge into the Black River channel (as at present). The junction of the 
Mississippi and the Atchafalaya was probably formed by ''break-through'' at Turnbull 
Bend. Plate IX shows that in 1805 the Red River emptied into the Mississippi in the 
bight of Turnbull Bend, while the Atchafalaya debouched from the Mississippi a short 
distance below. The earliest map of the head of the Atchafalaya is that of the Monk 
Ptolemy who accompanied De Soto's expedition. Ptolemy's map, dated 1578, is said 

-to-show -conclusively-that the :Atchafalaya then, as now, served as an outlet for the 
Mississippi River. No substantial changes appear to have occurredin the channel at 
the head of the Atchafalaya between 1578 and 1831. 

The Atchafalaya,as it existed before 1831,was a great drift chute for theRed 
and Mississippi Rivers, and was, as a result, choked up by a compact floating mass 
of drift known as a "raft," the head of which was about ZO miles below the head of 
the river. This "raft" extended, with intervals of open water, for ZO miles down the 
channel. It was so dense that in some places willows grew upon it notwithstanding the 
fact that it was subject to stage changes. 

The year 1831 was signalized by Shreves Cutoff, an artificial cutoff made 
across the neck of Turnbull Bend in the interests of navigation (see Plate IX). This 
cutoff is described later in this chapter. After Shreves Cutoff, the Red River flowed 
into the Mississippi generally through the upper branch of the old Turnbull Bend 
channel (then known as Upper Old River). The lower branch of the Turnbull Bend 
channel (then known as Lower Old River) deteriorated rapidly and in 1866 is reported 
as being grown up with timber near its mouth. The Upper Old River channel also de
teriorated to such an extent that navigation was seriously hampered and was often 
virtually suspended during low water. In 1872. Red River abandoned the Upper Old 
River channel. Lower Old River channel thereupon reopened and now constitutes the 
connection between the Mississippi, Red, and Atchafalaya Rivers. This channel is 
known as "Old River." For a more detailed recital of these changes, the reader is 
referred to the Report of Major W. H. H. Benyaurd, Corps of Engineers (published 
in the Annual Report of the Chief of Engineers for 1880). The direction of the cur
rent through Old River changes with variations in the relative stages of the Missis
sippi and Atchafalaya Rivers. 

After Shreves Cutoff, the Atchafalaya River raft ceased to grow, and in 1840 
its removal was undertaken. The removal was completed by 1861. The removal of 
the raft and the extension of theAtchafalayalevees have beenfollowed by a consider
able enlargement in the channel of the AtchafalayaRiver (see discussion in Annual Re
port of the Chief of Engineers for 1906). The reasons for this enlargement are easy 
to understand. The removal of the raft increased the capacityof the existingAtchaf
alaya channel. The discharge of the river consequently increased and the development 
and extension of the existing Atchafalaya levee lines were the natural result. In its 
lower reaches the river, in its natural state, lost itself in a maze of tortuous water
ways and tidal lakes whose channels had poor hydraulic properties. The levee lines 
have, however, confined the increased discharge of the river to one channel throughout 

·the length of these lines. The enlargement of that channel was the inevitable result. 
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The character of the AtchafalayaRiver channel enlargement has been unusual. 
Excessive channel depth is usually associated with excessive width and the narrow 
reaches of the channel are comparatively shallow. Enlargement first manifests it
self by scouring out deep, wide holes at frequent intervals in the channel. When the 
average channel cross section in any reach becomes large enough to accommodate 
the discharge of the river, these holes gradually fill up and a more uniform channel 
is developed. Subsequent enlargement consists mainly in an increase in widths, due 
to slow disintegration of the upper banks. This enlargement is, however, compen-

. sated for in some measure by a decrease in main channel depths. The extent of this 
channel enlargement is shown in Tables IV and V. Table IV illustrates the progres
sive increases in the maximum discharge of the river, while Table V illustrates the 
actual increases in channel cross section. 

Year 

1851 
1858 
1873 
188Z 
1890 
191Z 
19Z7 

Table IV 

ATCHAFALAYA RIVER, MAXIMUM DISCHARGES 
(Measured near the Head of the River) 

Determined by 

Humphreys and Abbot 
Humphreys and Abbot 
U. S. Engineer Department 
Mississippi River Commission 
Mississippi River Commission 
Mississippi River Commission 
Mississippi River Commission 

Discharge, c.f.s. 

104,550 
77,061 

lZZ,000 
Z80,600 
479,908 
41Z,545 
59Z,100 

In considering Table IV, the fact must be borne in mind that the discharges 
given for 188Z, 1890, 191Z, and 19Z7 were materially affected by crevasses in the 
Atchafalaya levee system. In 191Z these crevasses were very extensive and the dis
charge measurement for that year is generally conceded to have been materially dif
ferent from what it would have been had the flood been fully confined. The discharge 
measured in 19Z7 would probably have been considerably reduced had no crevasses 
occurred during that flood. The present maximum confined flood capacity of the 
Atchafalaya River is estimated at about 500,000 c.f.s. 

Table V will be understood from inspection of the small scale map of the 
Atchafalaya River on Plate X. For convenience, the reaches from A to G, inclusive, 
shown in Table V are indicated on this map. 

Table V indicates the extent to which channel enlargement has followed the 
extension of the Atchafalaya iliver levees. It will be noted that the channel enlarge
ment reached its maximum in 19Z7 and that since that date there has been an appre
ciable deterioration in average channel cross section from reach A to reach E, in
clusive. Reaches F and G have enlarged since 19Z7. This observed channel de
terioration is readily explained by the fact that the year 19Z7 was an abnormal flood 
year which has until the present(December 31; 193l)been followed by only one flood 
(19Z9). The flood of 19Z7 caused a greater channel enlargement than the river could 
subsequently maintain. Deterioration was therefore inevitable. The fact that the 
channel through reaches F and G has continued to enlarge since l 9Z7 is explained by 
the fact that these reaches are generally unleveed. The effect of the 19Z7 flood on 
the channel through these reaches was therefore much less pronounced than in the 
leveed reaches above. 

In reach A, both banks were leveed in 1881, the time of the first compre
hensive survey. The channel cross section in this reach has increased slowly since 
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Table V 

ATCHAFALAYA RIVER 
COMPARATIVE CHANNEL ARE.AS BELOW BANKFULL STAGE 

Barbre Landing (0 Mile) to Butte La Rose {66.9 Miles) 

Reach Survers 
Miles below 1880-81 1904-05 1916-17 192.7 

Barbre Landing sg. ft. sg. ft. sg. ft. sg. ft. 

A 0-13.7 53,2.00 55,600 62.,ZOO 77 ,zoo 
B 13.7-2.9.8 40,700 55,900 63,ZOO 77,600 
c 2.9.8-36.9 32.,ZOO 50,700 56,300 64, 100 
D 36.9-43.0 ZZ, 100 32.,300 40,ZOO 56,600 
E 43.0-52..9 18,900 40,000 65,400 
F 52..9-63. 7 14,000 Zl,600 33,ZOO 
G 63.7-66.9 14,000 16, 700 17 ,300 

1931 
sg. ft. 

65,400 
71,600 
59,000 
55,100 
59, 700 
34,600 
ZZ,900 

1881 as the channel below increased in capacity. By 1931 the average cross section 
in reach A was 2.3 percent greater than it was in 1881. 

In 1881 reach B was leveed o_n the west bank only. Although the east bank 
levee was not extended past Melville until 1896, the average channel cross section 
in 1904 equalled that of reach A. The total increase in the average cross section of. 
the channel in reach B was 76 percent between 1881 and 19 31. 

In 1881 reach C was entirely unleveed. By 1904 the levees had been extended 
to the southern limit of this reach, although they were not fully effective until the 
flood of 1903. The survey of 1904, however, showed the average cross-section area 
of the.channelin this reach hadincreased by57 percent over that of 1881. The major 
portion of this enlargement was probably the result of the concentration of discharge 
in the leveed reach above, rather than the result of levees in the reach itself. This 
enlargement made the cross-section capacity comparable with those of the reaches 
above. During subsequent years, channel enlargement in this reach has kept pace 
with that of reaches A and B. In 1931 the average cross-section area of reach C was 
83 percent greater than in 1881. 

Reach D was unleveed prior to 1904, but the survey of that year showed that 
its average channel cross section was 46 percent larger than _in 1881. This increase 
is characteristic of the channel enlargement which takes place on this river for a 
few miles immediately below the lower end of the levee line. In 1904 the east bank 
of the reach was leveed and in 1908 the west bank levee line was completed. By 1931 
the average cross-section area in this reach was about two and one-half times as 
great as it had been in 1881. 

Reach E was entirely unleveed in 1904. Levees were, however, progressively 
extended down the west bank of the reach until by 192.Z the levee line reached its pres
ent extent. By that year the east bank of the reach had also been partially leveed. 
By 192.6 the east ·bank levee was complete throughout the ~each. During the period 
1904-1916 the average cross-section area more than doubled in this reach and the 
1931 survey showed the average cross-section area to be more than three times as 
great as in 1904. 

Reach F was unleveed in 1931 except for a very short east bank levee at the 
upper end of the reach. However, the levee lines in the reach above enlarged the 
average cross .section in this reach by about 147 percent between 1904 and 1931. 

Reach G is unleveed. The average section in this reach is considerably 
smaller than those of the upper reaches. The channel cross-section enlargement be
tween 1904 and 1931 in this reach is about 60 percent., 
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The Atchafalaya River has been the subject of numerous studies and re
ports. The enlargement of the river has caused apprehension that the Mississippi 
River channel would deteriorate to a serious extent below Old River. This appre
hension led to proposals for the separation of the two streams. A complete sepa
ration is, however, open to the serious objection that it would greatly increase the 
menace of Mississippi River floods below Old River. These studies are discussed 
in Chapter XI. 

Fears for the deterioration of the Mississippi River channel have even ex
tended to the belief that the main river might ultimately abandon its present channel 
and adopt that of the Atchafalaya. ';I'o prevent the further enlargement of the Atchaf
alaya channel, two sills were placed across the river at Simmesport, and an unsuc
cessful attempt was made to divert the Red River back into the Mississippi through 
the Upper Old River channel. These operations are discussed in Chapter XI and are 
indicated on Plate X. 

The channel of the Mississippi River has in fact changed below the mouth of 
Old River since Shreves and Raccouri Cutoffs (these cutoffs are described later in 
this chapter). Tables VI, VII, and VIII illustrate the amount and character of the 
changes which have occurred. The reader is also referred to a report by the Mis
sissippi River Commission on this subject under date of July 17, 1919,which appears 
in House Document No. 288, 66th Congress, 1st Session. 

Width 

Area 

Mean 
depth 

Table VI 

MISSISSIPPI RIVER, AVERAGE CROSS-SECTION ELEMENTS 
FOR THE TWO-MILE REACH BELOW OLD RIVER 

Stage 
Year Banldull Medium Low Water 

1882-3 4,138 ft. 4,003 ft. 3,299 ft. 
1895 4,277 ft. 4,140 ft. 3,687 ft. 
1910 4,559 ft. 4,424 ft. 3,812 ft. 
1922 4,631 ft. 4,513 ft. 3, 738 ft. 
1923 4,612 ft. 4,471 ft. 3,665 ft. 
1924 4,673 ft. 4,525 ft. 3,689 ft. 

1882-3 237 ,860 sq. ft. 173 ,594 sq. ft. 75,178 sq. ft. 
1895 232,814 sq. ft. 163,410 s.q. ft. 59,136 sq. ft. 
1910 226,857 sq. ft. 154,463 sq. ft. 43 ,066 sq. ft. 
19Z2 223,235 sq. ft. 150,147 sq. ft. 40,729 sq. ft. 
1923 227,312 sq. ft. 153, 771 sq. ft. 44,441 sq.,ft. 
1924 2221, 771 sq. ft. 151,171 sq. ft. 42,400 sq. ft. 

1882-3 57.7ft~ 43.5 ft. 23.4 ft. 
1895 54.4 ft. 39 .5 ft. 16.2 ft. 
1910 49.8 ft. 34.9 ft. 11.6 ft. 
1922 48.2 ft. 33,3 ft. 11.0 ft. 
1923 49.3 ft. 34.4 ft. 12.4 ft. 
1924 48.l ft. 33.4 ft. 11.8 ft. 

It will be noted that the limits of the reach considered in Table VII differ 
slightly from that covered by Table VIII. This has resulted in slight differences in 



D44 

Table VII 

MISSISSIPPI RIVER, COMPARISON OF CROSS-SECTION ELEMENTS 
RED RIVER TO SCOTT BLUFFS (764 TO 82.7 MILES BELOW CAIRO) 

Surveys 1882.-83 and 1895 

Low-water stage 
Change 

Medium stage 
Change 

Bankfull stage 
Change 

Average 
Area, sq. ft. 

1882.-83 1895 

85 ,849 80 ,079 
-6.7% 

157,2.67 151,318 
-3.8"/o 

199,868 194-,573 
-2..6% 

Table Vill 

Average 
Width, ft. 

1882.-83 1895 

2.,302. 2.,2.58 
-1.9% 

3,2.2.0 3,2.65 
+1.4'}1o 

3,561 3,598 
+1.0"/o 

Average Mean 
Depth, ft. 

1882.-83 1895 

40.0 37.9 
-Z. l ft. 

51.4 48.Z 
-3.Z ft. 

58.7 55.8 
-Z.9 ft. 

MISSISSIPPI RIVER, COMPARISON OF CROSS-SECTION ELEMENTS 
CARR POINT TO SCOTT BLUFFS (757.Z TO 82.8.6 MILES BELOW CAIRO) 

Surveys 1895 and 19Zl 

Low-water stage 
Change 

Medium stage 
Change 

Bankfull stage 
Change 

Average 
Area, sq. ft. 

1895 1921 

81,095 8Z,606 
+l.9% 

151,2.35 154,2.59 
+Z.0"/o 

194,2.69 195,960 
+0.9% 

Average 
Width, ft. 

1895 1921 -- --
Z,Z65 2.,381 

+5.1"/o 
3,2.56 3,2.54 

-0.1"/o 
3,599 3,503 

-2.7"/o 

Average Mean 
Depth, ft. 

1895 1921 -- --
38.1 37.5 

-0.6 ft. 
48.5 50.Z 

+l.7 ft. 
56.0 58.Z 

+z.z ft. 

channel cross sections and depths for 1895 as shown in the two tables. These differ
ences are so slight, however, that they do not affect the conclusions drawn below. 

Table VI indicates definite channel deterioration between 188Z and l 9ZZ for the 
two-mile reach of the Mississippi immediately below Old River. Widths at low water, 
mediwn and bankfull stages increased during this period while depths and cross
section areas decreased. After 192.Z, however, progressive deterioration apparently 
ceased. The changes in cross-section elements after 192.Z are those which might 
well be caused by unimportant and comparatively local conditions. Table VII illus
trates the channel changes between 188Z and 1895 for the reach between the mouth of 
Old River and Scott Bluffs (see Plate X). This table indicates deterioration in this 
reach, but this deterioration.apparently ceased before 192.1 as is shown by Table VIII 
which indicates a fairly definite channel enlargement during the period 1895-192.l. 
Scott Bluffs appears to be about the downstream limit of the effect of the Atchafalaya 
enlargement on the Mississippi River channel. Comparisons of cross-section ele
ments for the reaches below Scott Bluffs reveal no evidences of channel deterioration. 

The effect of the Atchafalaya upon the Mississippi River channel may be swn
marized as follows. The removal of the raft, and the extensive development of the 
Atchafalaya levees have caused an enormous enlargement of the channel and in the 
discharge capacity of the Atchafalaya River. Notwithstanding the enlargement of the 
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Atchafalaya, however, the deterioration in the Mississippi River channel below Old 
River has not been excessive, nor are there any reasonable grounds for apprehen
sion that excessive deterioration may be expected in the future. The growth of the 
bar below the mouth of Old River may be partly due to the fact that Shreves and 
Raccourci Cutoffs changed this reach from a sharp bend with a concave bank on the 
east side to a more gentle bend with a concave bank on the west side. The crossing 
between this bend and the bend above is at about the mouth of Old River. 

Below the lower limit of Atchafalaya levee influence, silting is taking place 
in the Atchafalaya Basin. This silting is probably more extensive now than it was 
before the channel enlargement permitted a marked increase in the volume of the 
Atchafalaya discharge. The Atchafalaya presents an interesting study in the devel
opment of an alluvial stream. The river is now silting up the existing Mississippi 
River delta which it must cross before it can push its own channel to the sea and 
undertake the construction of its own delta. At present the flow of the Atchafalaya 
is dissipated in a network of inefficient channels in the lower portions of the basin. 
When, however, this sedimentation has raised the surface of the basin to a sufficient 
elevation, the river will be forced to develop an efficient channel and push it to the· 
sea. Until the Atchafa.Iaya has formed sucli a clianner, tliere iS no apparent dan
ger that the Mississippi will desert its present channel for that of the Atchafalaya. 
Should, however, any unforeseen circumstances render the Atchafalaya dangerous 
to the regimen of the Mississippi, there will be ample time to initiate protective 
works. No rapid changes are to be apprehended either in the Atchafalaya or the 
Mississippi River. 

Vol. 1, page 49: 
Accepted theory states that a sedimentary stream flowing in a bed of its own 

formation tends to adjust its cross section to the volume of its discharge. Accord
ingly, if part of the Mississippi is diverted through an outlet, a corresponding ad
justment may normally be expected in the size and shape of the main channel below. 

Vol. 1, page 60: 
Much misinformation concerning Lower Mississippi River cutoffs exists in the 

popular mind, and engineers are by no means agreed as to their effects on the river 
channel. The layman usually visualizes a Lower Mississippi cutoff as a majestic 
phenomenon which occurs almost instantaneously and is followed by violent and stu
pendous river changes. This impression is fallacious. The speed at which a cutoff 
occurs depends upon the volume and velocity of flow and the character of the river
banks. The formation of the initial cutoff channel may take place rapidly, but the 
creation of a set of conditions favorable to the formation of the cutoff channel, the 
enlargement of this channel to accommodate the entire discharge of the river, and 
the silting up of the old bend are all very gradual processes. In fact, a cutoff on the 
Lower Mississippi occurs so gradually that the complete estimate of its effects is a 
matter of exhaustive study rather than casual field observation. 

Vol. 1, pages 69-70: 
Shreves and Raccourci Cutoffs (Plates IX and XVIII) were both made artifi

cially in the interests of navigation. The junction of the channels of the Mississippi, 
the Red, and the Atchafalaya Rivers as it existed before 1831 has been described 
earlier in this chapter. In the early years of the nineteenth century, the lower 
reaches of the Red River were shoaling badly and a bar was forming in the Missis
sippi below the mouth of the Red. These conditions seriously interfered with navi
gation and an artificial cutoff across Turnbull Bend Neck was proposed to improve 
the channel. The proponents of this scheme apparently hoped to improve not only 
the channel of the Mississippi but also the channel of the Red by this means. The 
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theories underlying the anticipated improvement in the Red are not clear; however, 
Captain Shreve, the father of the Mississippi River steamboat, actively sponsored the 
idea and, when the cutoff was made in 1831, it was named for him. Shreves Cutoff 
shortened the river by about 15 miles. The effect of the cutoff upon the Red and 
Atchafalaya Rivers has been described earlier in this chapter. 

Shreves Cutoff did not eliminate shoaling. It merely transferred the zone of 
shoaling to a new location on the Mississippi. Old River since 1831 has been the 
site of almost continual trouble in the maintenance of navigation. Although Shreves 
Cutoff demonstrated the ineffectiveness of the cutoff as a means of navigation im
provement in this reach, resort was had to a second cutoff in 1848 at RaccourciBend 
( 4 miles below Shreves Cutoff) in an attempt to relieve the situation. Raccourci Cut
off was made by the State of Louisiana. The cutoff shortened the river by nineteen 
miles but failed to produce any improvement in the channel above. 

As navigation improvements, Shreves and Raccourci Cutoffs must be classed 
as failures. Reference to Plate VI shows, however, that they were followed by no 
pronounced downstream channel changes. As will be seen later (under heading 

. "Length of River Channel"), compensatory lengthening in the river channel following 
-thes-e-two-cutoffs-ha-s--been-very-slow. -Shreves and -Raccourci may, therefore, be cited 
as two cutoffs which did not induce any pronounced channel changes. 

The effects of these two cutoffs on floods have been widely discussed. Both 
Ellet's report and that of the Delta Survey discuss the cutoffs in some detail. Pro
fessor Caleb G. Forshey published a discussion of them in the Transactions, Amer
ican Society of Civil Engineers, 1876. The conclusions of these early writers are 
based on fragmentary and inaccurate data, and cannot be regarded as either authori
tative or conclusive. Although the cutoffs were attended by local readjustments of 
the channel, there is no conclusive evidence that they themselves have appreciably 
affected flood heights. The enlargement of the Atchafalaya cannot be considered the 
result of these cutoffs. As has been shown above, that enlargement was primarily 
the resultof the destruction of the raftand the developmentof theAtchafalayalevees. 
Indeed, it is probable that Shreves Cutoff was an indirect benefit in the Atchafalaya 
problem. It interposed the inefficient Old River channel between the two rivers and 
trained the discharge of the Mississippi in such a direction that there has been no 
tendency on the part of that river to break through again into the Atchafalaya River 
channel. Had Shreves Cutoff not been made, it is possible that the removal of the 
Atchafalaya raft and the extension of the Atchafalaya levees would have been followed 
by a very serious diversion of Mississippi discharge. 

Maintenance of Old River Navigation Channel between the Mississippi, 
Atchafalaya, and Red Rivers, from Annual Reports 

The following chronology of events and dredging work performed in Old River, 
upper and lower arm of the abandoned bend circumscribing Turnbull 'a Island, fol
lowing Shreves Cutoff in 1831 and in the Mississippi River per se near the mouth of 
Red River, all for the purpose of maintaining apd/or improving navigation in Old 
River and/or lower Red River was obtained from a number of sources including re
ports of the Louisiana State Engineers, Annual Reports of the Chief of Engineers, 
and Special Reports by the Corps of Engineer Districts and the Mississippi River 
Commission. 

1831, Shreves Cutoff on the Mississippi River 
Prior to the construction of Shreves Cutoff in 1831· Red River entered Mis

. sissippi River in the upper portion of Turnbull Bend and the Atchafalaya was then an 
insignificant dis tributary of the Mississippi River from the lower portion of Turnbull 
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Bend, Navigation conditions in lower Red River were difficult due to drift wracks 
and other obstructions, Shreves Cutoff was constructed in 1831 for the specific pur-.:. 
pose of improving navigation on the lower Red River. At this time, the upper portion 
of the Atchafalaya River was choked with drift and carried only a nominal amount of 
flow at high stages on the Mississippi River. Historians note that the stream was 
then so clogged with drift in times of low water that the drift wracks afforded pas
sage for items and live stock.· 

Construction of Shreves Cutoff in 1831, see Plate B78, Appendix B, placed 
the mouth of the Red River and the head of the Atchafalaya in an abandoned Missis
sippi River Bendway channel. Following the co!lstruction of the 1831 cutoff rapid 
silting took place in both the upper and lower arms of the abandoned bend and by the 
low water of 1839 considerable difficulty was being experienced in maintaining a 
suitable navigation channel between the Mississippi and Red Rivers via the upper 
arm of the abandoned bend. During low water of 1845-47 low-water navigation be
tween Red River and the Mississippi River was virtually suspended. 

1864: 
The upper arm of Old River was used by the Federal forces in their opera

tions on Red and Black Rivers. 

1866: 
The lower arm of the abandoned bend had silted up and was supporting young 

timber growth. 

1872: 
Narrow channel scoured out through the lower arm of the abandoned bend 

(Old River) and some dredging work was performed in this channel by the State of 
Louisiana prior to 1887 when the United States initiated operations to maintain a nav
igable connection between the Mississippi, Red, and Atchafalaya Rivers. 

1886: 
Act of August 5 appropriated $187,500 for this work. A.R. 1888, page 2295. 

1887: 
The level of the bottom· of Old River varied from about 4 ft. above the zero 

of Barbre gage to a few feet below. On December 31, 1887, during a rapid rise on 
Red River there was a water surface fall of 13 ft. from the Barbre gage to Red 
River Landing gage. The distance between these gages was 6 miles. This scoured 
Old River out sufficiently to provide a good navigation channel. A.R. 1888, page 
2296. 

1888: 
The dredge Georfe F. Rootes was employed from July 22. to November 6 and 

moved a total of 55,82.8 cu. yd.a. of material. The steamer GeneraL Nu.1ton was em
ployed a few days in October 1888. The dredge If en ee arrived January 17, 1889, but 
did not work prior to May 31, 1889. A.R. 1889, page 2.739. 

July 1, 1889-July 1, 1890: 
The low-water season was of short duration. . The principal reliance was 

placed upon the dredge for maintaining a channel. The dredge Pah-Ute was moved 
to Upper Old River June 15 and worked until August 7. on August 28 the dredge be
gan work in Lower Old River at Ash Cabin but was soon moved to the . bar at the 
mouth. The total amount of material dredged in Lower Old River was 47 0480 at a cost 
of 8.9 cents per yard. A.R. 1890, page 3336 (Plate 2.0). 
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June 1, 1890-May 31, 1891: 
The dredge Pah-Ute worked from August 4 until September 8 when a good 

channel was secured. The average depth of Lower Old River increased during this 
period. The Pah-Ute excavated 23,492 cu. yd. at 13.7 cents. A.R. 1891, pages 3699 
and 3701. 

July 1, 1891-May 31, 1892: 
''Another important change that has taken place since the cut-off is the gen

eral enlargement of the Atchafalaya in depth and width and its tendency to receive at 
certain stages the entire discharge of the Red River as well as a portion of that of 
the Mississippi. ... " 

Pah-Ute, 23,003 yd. at 3.5 cents, Sept. 22-0ct. 21, 1891 
Ke nee, 54,2_91 yd. at 3 cents, Aug. 31-Sept. 22, 1891 
Hayward, 13,179 yd. at 13.66 cents, Sept. 2.2-0ct. 2.1, 1891 
Steamer Florence removedsnagsandoldpilingfromLower 

Old River during October 1891 
A.R. 1892, pages 3208 and 3216; 

June 1, 1892.-May 31, 1893: 
Pah-Ute, Hayward and Herndon began dredging September 5, 1892, and sus

pended operations October 1 when river stages became toolow to permit operations. 
Dredge Pah-Ute worked on clay lumps between Ash Cabin and Dead Tree from De
cember 4 to December 19, 1892. The bid, $69,500, of Bucyrus Steam Shovel and 
Dredge Company was accepted for the construction of a self-propelled 15-in. cutter
head dredge. A.R. 1893, pages 3818 and 3819. 

June 1, 1893-May 31, 1894: 
"During the falling stages of the river a considerable current existed in 

lower Old River toward the Mississippi, and the tug Comstock was sent up to assist 
scour and removal of sediment by steaming through back and forth over the shoal 
places and so stir up the sand by action of her wheel. The favorable condition of the 
current assisted by the tug resulted in there being no trouble in the channel from 
sand deposits." 

Pah-Ute worked September 6 until November·2, 1893. Upon arrival, Novem
ber 8, 1893, the new dredge was put to work in Lower Old River and continued until 
January 24, 1894. The report does not mention the name of the new dredge. Draw
ing ENG 53/3 of a dredge built by the Bucyrus people for the 4th District, Mississippi 
River Commission, carries the name the Ram. A.R. 1894, pages 2.975, 2976 and 
drawing ·ENG 53/3. ("Ram" is the combination of the first letters in the words 
"Red," "Atcha!alaya" and "Mississippi.") 

June 1, 1894-May 1, 1895: 
· Dredge Ram was placed in operation in Lower Old River June 5, 1894, and 

dredged until January 4, 1895, moving 265,000 cu. yd. at a cost of 4.76 cents. The 
Pa h- Ute started operation July 28, 1894, and continued until January 4, 1895, moving 
50,000 yd. at a cost of 6.85 cents per yard. The lowest gage reading at Barbre 
Landing, Louisiana, was 1.61 ft. The controlling depth through Lower Old River 
during this low-water season was 4-1/2 ft. A.R. 1895, page 3860. 

May 1, 1895-May 1, 1896: 
The Ram was placed in operation May 31, 1895,and dredged as required until 

January 6, 1896. The lowest reading was 0.65 ft. on Red River Landing gage. The 
controlling depth was never less than 5-1/2 ft. A.R. 1896, page 3684. 
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May 11 1896-May 1, 1897: 
The only dredging required in Old River was across the bar at the mouth of 

Old River. A total of 13.8 10-hour days was worked moving 17,390 cu. yd. Dredging 
was also requir~d near the head of the Atchafalaya River where a fill occurred dur
ing high water; 3,200 cu. yd of material were removed. 

May 11 1897-May 11 1898: 
Continued high stages on the Mississippi River and the resultant high veloc

ities scoured a good channel through Old River. A total of 51,940 cu. yd. was re
moved by the Ram between September 5 and October 2.5. Dredging was done at the 
following locations, Mouth of Old River (Carr Point), Dead Tree Light, and Ash Cabin 
Light. A channel 7 .5 ft. deep below the zero of Barbre Landing gage was maintained 
with exception of from 3 to 5 days when the controlling depth was 5.5 ft. at Dead Tree 
and Ash Cabin crossings. The cross-sectional area of Old River increased during 
high water (Plate 2.0). 

June 1. 1898-June 1. 18.99: 
Dredge Ram worked 44 days between August 11 and November 17, moving an 

estimated 73,800 cu. yd. of material. A survey was made from Simmesport to Red 
River Landing. A comparison of 112. sections with the same section made in 1894 to 
a datum elevation of 35 ft. on the Barbre Landing gage showed the following: mean 
area increased from 2.0,901 sq. ft. in 1894 to 2.1,843 sq. ft. in 1899, mean depth in
creased from 2.6.6 ft. to 30.8 ft.and the mean width decreased from 793 ft. to 717 ft. 

1900 period, ending May 31: 
Ram commenced dredging July 29 and ended November 2.8, with 108,800 cu. 

yd. being removed at mouth of Old River, Dead Tree to Ash Cabin and Chandlers to 
the head of the Atchafalaya. The controlling depth during the low-water season was 
never less than 5-1/2. ft. 

June 1, 1900-June 11 1901: 
Dredge Ram moved 60,000 cu. yd. from Lower Old River from August 2.0 to 

September 11. A channel of 5-1/2. ft. or more was maintained. 

May 11 1901-May 11 1902.: 
Mouth of Old River required dredging. The Ram startedAugust 9 and stopped 

August 2.7. A total of 57 ,333 cu. yd. of material was moved. 

May 11 1902.-May 11 1903: 
During this period no dredging was done in Old River due to high river stages. 

May 11 1903-May 11 1904: 
No dredging was required in Old River. 

May 1 1 1904-May 11 1905: 
Dredge Ram worked from September 7 to October 4,making a 2.100-ft. cut at 

the mouth of Old River and excavated 80,000 cu. yd. of material. 

June 11 1905-June 11 1906: 
Dredge Ram worked on the bar at the Mississippi River end of Old River from 

2.1 to 2.7 September and 17 to 2.8 October, and moved some 28,385 cu.yd.of material. 

June 11 1906-June 11 1907: 
No dredging was required during this period. The following table indicates 
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the results of operations to maintain a low-water navigation channel between the 
Mississippi River and the Red and Atchafalaya via Old River: 

Lowest Reading Lowe st Reading Old River Channel 
Red River Ldg. Barbre Ldg. at Time of Lowest 

Year Gage, ft. Gage, ft .. Stages 

1879 0.5 N.R. Closed 
1880 6.1 5.0 Open 
1881 3.4 -1.Z Closed 
1882. 9.1 8.6 Closed 
1883 3.9 -0.4 Closed 
1884 6.3 1.7 Open 
1885 6.7 1.5 Open 
1886 z. 7 z .z Closed 
1887 0.5 0.0 Closed 
1888 3.9 0.9 Open 
1889 z .4 Z.4 Partially open 
1890 8.8 5.3 Open 
1891 1.4 -0.1 Closed 
1892. z.z -0 .z Closed 
1893 4.1 1.0 Open 
1894 -0 .z -1.7 Open 
1895 -0.6 -1.Z Open 
1896 3.8 0.5 Open 
1897 0.4 -1.8 Open 
1898 9.5 7.1 Open 
1899 1.0 -1.3 Open 
1900 5.3 3.0 Open 
1901 2..0 o.z Open 
1902. 7.8. 7.1 Open 
1903 z .8 1.3 Open 
1904 3.0 0.3 Open 
1905 11.0 9.0 Open 
1906 11.8 8.8 Open 

A comparison of cross-section elements to 35 ft. on the Barbre Landing gage 
between the results of the 1894 survey and the 1906 survey indicated a decrease in 
the channel area and channel width, while the average channel depth increased. 

June 1, 1907-June 1, 1908: 
Dredging was initiated in Old River channel on September. 2.4 and continued 

until October 10. The dredge cut was 100 ft. wide at the bottom and 1,2.50 ft. long, 
connecting deep water in the Mississippi River with deep water in Old River. The 
current was from the Mississippi River to the Atchafalaya River from June 15, 1906, 
to date of report. With a stage of IZ. l ft. on Red River Landing gage and 10.5 ft. on 
Barbre Landing gage, there was a controlling channel depth of 15 ft. 

June 1, 1908-June 1, 1909: 
On July Z4 the current changed for the first time in two years and began to 

flow from the Atchafalaya toward the Mississippi and continued thus until September 
1. With the current running from Atchafalaya to Mississippi, the natural channel 

·was along the Torras shore. With the current running the other direction, the natu
ral channel was around Carr Point. The Ram started dredging in the Torras channel 
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on August 2.6 and worked there until September 1, when it was placed in the Carr 
Point channel. The Ram was placed on 2.4..;hour operation on September 9. On 1 
November the Ram was moved to the "Gut" to remove mud lumps and the Gamma 
started dredging the bar channel at Carr Point. The Gamm a continued operations 
until December 9. The Ram worked in the "Gut" until November 2.2.. The con
trolling depth was never less than 4-1/2. ft. The railroad transfer boat and barge, 
90 x 400 ft., had difficulty getting through the channel and grounded frequently. The 
controlling section at zero mark on Barbre Landing gage was 42.0 sq. ft. 

June 1, 1909-June 1, 1910: 
Dredge Ram started work on the Carr Point entrance channel on August 17. 

The controlling depth was 9 ft. with Red River gage reading 2.2..4 ft. and Barbre 
Landing gage reading 2.0.4 ft. The dredge operated with a single crew until August 2._4 
when it was placed in full operation until October 9. The controlling depth on Octo
ber 9 was 12. ft., with Red River gage reading 5.4 ft. and Barbre Landing gage at 3.1 
ft. The dredge unit moved to Angola Bar on the Mississippi River on October 9 and 
operated there until No¥emher 4- The-unit-retul'ned-to- Old-River- on-November 5-to
work on the mud lumps 1/2. mile west of the Texas and Pacific Railroad bridge, and 
worked on these until November 2.0. The bucket dredge Barataria worked on the 
above-mentioned mud lumps from August 2.1 to September 16, removing 15,700 cu. 
yd. of material. From September 1, 1908, to June 1, 1910, the current was from the 
Mississippi totheAtchafalaya,except January 8-16, 1910,whenthere was no current. 
A comparison of 1908 and 1909 survey sections shows an increase of the hydraulic 
elements in Old River. 

June 1, 1910-June 1, 1911: 
Dredge Ram operated on the entrancebarfromAugust 8 until October 5, 1910. 

A channel 150 ft. wide and 5 ft. below the zero of Red River gage was maintained. 
The flow was from the Mississippi River to the Atchafalaya River. 

June 1, 1911-June 1, 1912.: 
Dredge Ram operated from June 16, 1911, until July 19. On June 16, there 

was a controlling depth of 10 ft. over the Carr Point entrance channel with Red River 
Landing gage reading 13.0 ft. The dredge operated from August 3 to August 2.5 when 
a channel 12.5 ft. wide and 15 ft. deep was obtained. The Red River Landing gage 
read 13.3 ft. on August 2.5. Some experimental dredging was conducted on the mud 
lumps below the Texas and Pacific Railroad bridge. 

June 1, 1912.-June 1, 1913: 
On August 10, 1912., with 2.2. ft. on Red River Landing gage, the controlling 

depth over the entrance bar into Old River was 8 ft. Dredging by the Ram was ini
tiated on August 10 and continued until September 2.3, when .the controlling depth was 
2.-1/2. ft. below the zero of Red River Landing gage and width of 12.5 ft.was available. 
From June 1 until July 10 the current was from the Atchafalaya to the Mississippi. 
The rest of the period it was· toward the Atchafalaya. Surveys of this year show a 
continued development of Old River. In 18 years, 1894 to 1912., the average cross 
section of Old River at 35 ft. on the Barbre gage increased 2.5 percent. Most of this 
enlargement has occurred in the last 4 years. 

June 1, 1913-June 1, 1914: 
Dredge Ram started operations onJuly 7. The controlling depth over the bar 

was 6 ft. for a distance of 1,000 ft. Operations were continued with double crew until 
August 18, when a depth of 10 ft. was secured with Red River Landing gage reading 
8 ft. Dredging was resumed September 2.6 and suspended immediately during rise 
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on Red River which reversed the current. The water surface slope toward the Mis
sissippi River was 0.75 ft. per mile. The dredge Ram worked in the Carr Point 
channel, even though the reversed current placed the normal channel down through 
Tarras Bar. Dredging was continued until December 4 when a rise in the Mississippi 
River rendered further dredging unnecessary. Surveys show a continued enlarge
ment of Old River. 

June 1, 1914-June 1, 1915: 
Dredge Ram started operations on August 8. Due to the flow being from the 

Atchafalaya River the Carr Point channel was dry and an 8-ft. channel was available 
through the bar on the Torr as shore. Dredging was commenced on the Carr Point 
channel. Operations with a double crew were carried on until September 30. The 
channel had a bottom width of 125 ft. and a depth of minus . 5 ft. on the Red River 
Landing gage. 

June 1, 1915-June 1, 1916: 
Dre<!ge Ram worked from S~ptember 28 to October 2 and October 23 to No

vember 24, moving 86,400 cu. yd. of material. Surveys made indicated continued en
largement of Old River. 

June 1, 1916-June 1, 1917: 
Work began on the entrance bar August 21, 1916,and continued with short in

termissions until October 28, 1916. The dredge cut was 1,260 ft. inlength and 100,418 
cu. yd. of material were dredged. Old River continued to enlarge. The 1916 flood 
caused extensive scour above, between and below the sill dams in the Atchafalaya 
River. Total expenditures for new work and maintenance to date of report was 
$1,295,908.65. 

June 1, 1917-June 1, 1918: 
With a stage of 21 ft. and a depth of 13.5 ft. over the entrance bar the dredge 

Ram commenced operations and continued until October 16, when the dredge broke 
down. One of the Mississippi River Commission dredges (name unknown) replaced 
the Ram after it broke down. A total of 147 ,398 cu. yd. was dredged. The enlarge
ment of Old River continued. 

June 1, 1918-June 1, 1919: 
On July 1, 1918, the dredge Ram commenced operations on the entrance bar 

channel. With Red River Landing gage reading 12.4 ft., the controlling channel depth 
was 15 ft. The dredge operated until October 18 (one shift), with a 14-day shutdown 
for major repairs in July; 61,177 cu. yd. of material were removed. 

June 1, 1919-June 30, 19:Z.O: 
Dredge Ram operated over the entrance bar from August 6 until September 

30. Dredge DeLatour operated between 5 and 25 September. A channel 200 ft. wide 
and to the zero of Red River Landing gage and 125 ft. wide to -6 ft. on the gage was 
obtained. Dredging cost was $12,545.65. Surveys indicated that the sill dams were 
in bad condition and needed repair. 

Note: Beginning with next item there was very little data given on results of surveys in Old 
River and in the Atchafalaya in the vicinity of the sill dams. Also there is no mention of a unit 
doing dredging in Old River. 

F.Y. ending June 30, 19:Z.l: 
Entrance to Lower Old River was maintained. Page 1988, A.R. OGE. 
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F.Y. ending June 30, 192.Z: 
Dredging operations in Old River were carried on from July 18 to October l 

and from October 27 to November 15, 1921. 

F.Y. ending June 30, 1923: 
Dredging operations commenced on August 7, 1922, and were completed 

November 11, 1922. The channel was 1,650 ft. long; 82,858 cu. yd. of material were 
removed at a cost of $20,489.93. Total cost for year was $37,962.68. 

F.Y. ending June 30, 1924: 
Dredging at the entrance to Old River was commenced August 1, 1923, and 

completed December 8. The cutwas 1,700 ft.long requiringthe removalof87,2?1 cu. 
yd. at a field cost of $20,293.62. Total expenditures to May 31, 1923, $1,551,101.40. 

F. Y. ending June 30, 1925: 
Dredging at the entrance to Old River commenced on September 16 and was 

completed November 29. The dredged channel was 800 ft. long, requiring the re
moval of 54,394 cu. yd. of material at a field cost of $17,102.74. Total cost during 
year was $28,996.66. 

F.Y. ending June 30, 1926: 
Dredging at the entrance to Old River was commenced on July 17, 1925, and 

completed August 22. During the period 33,883 cu. yd. were moved, at.a cost of 
$13,417.18. The total cost for the period was $20,251.31, and to May 31, 1926, 
$1,600,350.37. The dredge Ram was employed on this work. Surveys made in Sep
tember and October indicated that erosion had increased the area of the section over 
part of the sills. 

F.Y. ending June 30, 1927: 
Dredging was done at the entrance of Old River. It was commenced on July 1, 

1926, and completed August 30, 1926; 37,127 cu. yd. of material were removed at a 
field cost of $7,787.11. The total cost during the year was $19,118.26; total cost to 
May 31, 1927, $1,569,812.53. No work was done on the sill dams as they were found 
to be in good condition. 

F .Y. ending June 30, 1928: 
No dredging was done at the entrance to Lower Old River. The least· depth 

was 9.5 ft. with Angola gage reading 10.9. Minimum width of the 9-ft. channel at 
mouth of Old River was 300 ft. 

F.Y. ending June 30, 1929: 
No dredging was done in Old River. 

F.Y. ending June 30, 1930: 
No dredging was done in Old River. 

F.Y. ending June 30, 1931: 
Low-water stages prevailed on the Mississippi River during the past fiscal 

year over the longest period ever recorded; however, no minimum records were es
tablished. Dredging was done in Lower Old River during the year in maintaining the 
channel, at an expenditure of $10,033.18. 

F. Y. ending June 30, 1932: 
No dredging was done in Old River. 
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F.Y. ending June 30, 1933: 
No dredging was done in Old River. In the lower Atchafalaya River 14dredges, 

some part time, were engaged in experimental corrective dredging and channel im
provement, with 3 cutoff channels excavated,i.e.,2,081,884 cu. yd. at Butte La Rose, 
opened March 20, 1933; 730,600 cu. yd. at Cow Island, opened December 23, 1932; and 
138,158 cu. yd. at Bayou Chene, opened March 4, 1933. The following was also ac
complished in the basin: Bayou La Rompe was enlarged at Mile 77, Splice Island, 
Mile 79, in Tensas Bay, was removed, and agitation was done from Cow Island Cut
off to head of Bayou Chene Cutoff. 

F.Y. ending June 30, 1934: 
Dredging near mouth of Old River was as follows: 

Dredge Todd. • • • • •• October 1-5, 1933, 31,941 cu. yd. 
Dredge Jfate rway ••.•• ~ '· June 9-15, 1934, 50,472 cu. yd. 

F.Y. ending June 30, 1935: 
The dredge Todd worked in the mouth of Old River August 15-24, 1934,moving 

-67~0-&0-cu. -ytl. of material. 

F.Y. ending June 30, 1936: 
No dredging was required in Old River. 

F.Y. ending June 30, 1937: 
The dredge Todd worked in Old River August 12-18, 1936, moving 50,298 cu. 

yd. of material. 

F.Y. ending June 30, 1938: 
No dredging was reqUired in Old River. 

F.Y. ending June 30,-1939: 
No dredging was required in Old River. 

F.Y. ending June 30, 1940: 
No dredging was required in Old River. 

F .Y. ending June 30, 1945: 
Carr Point Cutoff opened November 8, 1944. (Plate 21) · 

F .Y. ending June 30, 1946: 
A sand fill was constructed across the abandoned arm of Old River. Work 

with fill was completed March 1946. (Plate 21) 




