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IN REPLv REFER TOI 17 December 1974

Errata Sheet
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-- ‘

MISSISSIPPI RIVER AND TRIBUTARIES PROJECT

PROBLEMS RELATING TO CHANGES IN HYDRAULIC CAPACITY

OF THE MISSISSIPPI RIVER

August 1974

1. Page 2, next to last line, delete the following sentence:

This flood, which is known as the 58A-EN flood, is considered

to be of “Standard Project Flood” proportions.

2. Page 3, paragraph 4, change second sentence to read:

The main stem levee system includes 2200 miles of levees and

floodwalls along the Mississippi River, south bank of the Arkansas

River, south bank of the Red River, the Birds Point-New Madrid set-

back levee, and the Atchafalaya Basin Levees and Floodwalls.
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MISSISSIPPI RIVER AT!lDTRIBUTARIES PROJECT

PROBLEMS RELATING TO CHANGES IN HYDRAULIC CAPACITY

OF THE MISSISSIPPI RIVER

Introduction

1. A major flood on the Mississippi River in the spring of 197’3pro-

duced stages which made it apparent that the prevailing stage-discharge

relationship was several feet higher than the stage-discharge relation-

ship on which the levee grades had been based in the middle portion of

the Lower Mississippi River and in the Atchafalaya Basin Floodway. Sub-

sequent to the flood, the Lower Mississippi Valley Division-Mississipi

River Commission (LMVD-MRC), U. S. Army Corps of Engineers, analyzed the

changes revealed by the flood experience and developed revised flowlines

for the project design flood. That study is described in a report by

MRC.l Because of the major impact of these changes on Federal and non-

Federal investments and expenditures in the Lower Mississippi River area

and on the degree of flood protection provided to the Valley, the Divi-

sion Engineer, LMVD, arranged a conference of hydraulic engineers and

potamologists in engineering practice and the academic field, together

with various elements of tb.eCorps of Engineers, on II April 197)+for

the purposes of reviewing the procedures used in adjusting the design

flood flowline and developing opinions and recommendations from the

conferees for further study of the problem. The meeting was held at the

U. S. Army Engineer Waterways Experiment Station (wES), Vicksburg, Mis-

sissippi. The U. S. Army Corps of Engineers Committee on Channel Sta-

bilization was among those invited to participate in the conference.

The Committee had previously scheduled a regular meeting at WES on 9

and 10 April 1974. Prior to the conference the participants, including

members and consultants of the Committee, were furnished copies of the

October 1973 MRC report on adjustments to the design flood flowline

together with the following list of specific discussion items to which

the Division Engineer desired that the conferees address their attention:

1



(1) Appraisal of the approach used in determining the

flowline revisions as presented in the report.

(2) Past and ongoing studies with which the conferees

are familiar that relate to the problem.

(3) proposals for any future studies that the conferees

consider warranted.

It was desired that these items be considered in the light of specific

conference objectives listed as follows:

(1) Discuss the LMVD-MRC assessment of the 1973 flood

observations.

(2) Determine the best direction for ongoing and future

potamology, channel improvement, and hydraulic

studies, to arrive at a solution to prevent or

minimize future losses in channel capacity.

2. During the executive session of their meeting on 10 April 1974,

the members and consultants of the Committee on Channel Stabilization

discussed at length the information contained in the MRC report on ad-

justment of the design flood flowline supplemented by information sup-

plied by LMVD members of the Committee. The Chairman of the Committee

presented a preliminary summary report on the Committee’s conclusions

and recommendations at the conference on 11 April. A more detailed

formal report of the Committee’s views is presented in the following

pages.

Description of Project

3. Under the Mississippi River and Tributaries (MR&T) Flood Con-

trol Project, a comprehensive plan was developed to protect the Valley

by controlling the great volume of water associated with Missisispi

River floods. The plan is designed to control the “project flood,”

which is the result of combining severe storms of record that have

occurred in the drainage basin and placing them in a pattern to produce

the greatest flood having a reasonable probability of occurrence. This

flood, which is known as the 58A-EN flood, is considered to be of

2



“Standard Project Flood” proportions. The resulting Project Design

Flood discharges are shown in Figure 1.

4. The four major elements of the flood control plan are levees,

floodways, channel improvements, and major tributary flood control im-

provements. The main levee system includes 2200 miles of levees and

floodwalls. Four floodways are provided to divert excess waters during

large overbank floods. The levee and floodway systems are shown in Fig-

ure 2. Channel improvements consisting of cutoffs, revetments, dikes,

and dredging are provided to stabilize the alignment of the channel and

to improve its flood-carrying capacity. The fourth element of the plan

involves major tributary basin drainage and flood control improvements

such as flood control reservoirs s Wwing plants, and auxiliary chan-

nels. Immediately prior to the 1973 flood, the MR&T project was less

than 50 percent complete.

Cutoff Program

5* The element that probably has had the greatest effect of any

feature of the flood control plan on the flood-carrying capacity of the

main channel is the series of cutoffs that were constructed in the

middle portion of the Lower Mississippi River between 1929 and 1942. A

total of 16 cutoffs and two major chutes were developed in that period

within the stretch of river from about 20 miles downstream from Natchez,

Mississippi, to about 55 miles downstream from Memphis, Tennessee. The

cutoffs shortened the river length by 151.8 miles and lowered river

stages about 16 feet at Arkansas City, Arkansas, and about 10 feet at

Vicksburg, Mississippi. Subsequently, the river has regained some of

its length and the channel has lost some of its increased flood-carrying

capacity. The locations of the cutoffs are shown in Figure 3, and the

effect on channel efficiency at Vicksburg is illustrated in Figure 4.

Figure 4 shows that the maximum efficiency was reached in 1945 to 1950,

at which time a discharge of 1,400,000 cfs “was carried at a stage of

about 40 feet compared with a stage of about 52 ft for the same dis-

charge in 1$729just prior to initiation of the cutoff program. Channel

deterioration subsequent to 1950 has reduced the flood-carrying capacity

with the result that the discharge of 1,400,000 cfs produced a stage of

3
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about 44 feet just prior to the 1973 flood. Bank-full stage at Vicks-

burg is considered to be about 43 feet.

Levees

6. The project levees and floodwalls are designed to confine the

project flood discharge based on a computed flowline. The project flood

flowline and hence the project levee grade had been established based on

stage-discharge relationships during the floods of 1945 and 1950 and on

the corresponding channel and overbank conditions. This flowline is

called the 58A-EN Project Design Flood Flowline. As previously noted,

1945-1950 was the period of maximum channel efficiency.

Revetments and Dikes

79 Extensive bank revetment work has been performed on the river

to fix the alignment and protect the levee system, other improvements,

and lands from destruction by caving banks of the meandering channel.

Also, a considerable amount of training and contracting dike work has

been done in recent years for the purpose of improving navigation depths.

More revetment and dike work is planned, after which it is expected that

the length of the river will be stabilized. Before completion of the

work, however, it is expected that further small increases in river

length and further channel deterioration will take place as a result of

bank caving, channel widening and shallowing, and the formation of

meanders, divided channels, and sandbars. The channel stabilization

works are currently estimated to be 58 percent complete within the

middle reach of the Lower Mississippi River.

Adjustments to the 58A-EN Project Design Flood Flowline

Lower Mississippi River

8. Stage-discharge relationships for the major flood that occurred

in the spring of 1973 were much higher within the reach of the Missis-

sippi River between Mhoon Landing, Arkansas (mile 685.4 AHP), and Donald-

sonville, Louisiana (mile 175.2 AHP), than those that were used as a

basis for computing the 58A-EN Project

current levee design grades are based.

7

Design Flood Flowline on which

The flood extended the data base
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confirming the trend of channel deterioration since 1948 indicated in

Figure 4 for lower flows. Figure 5 shows the upper part of the 1973

flood stage-discharge curve at Vicksburg in comparison with the average

1950 curve that had been used in determining the project design flow-

line on which present levee design grades are based. Also shown in Fig-

ure 5 is the LMVD-MRC extension of the 1973 curve to the project flood

discharge. In developing the extrapolated 1973 curve, the stage incre-

ment in excess of the 1950 curve was divided into that part resulting

from loss of discharge carrying capacity or channel deterioration and

that part attributable to loop effect as illustrated in Figure 5. The

extrapolation of the channel deterioration was done by computational

conveyance methods, assuming the overbank conveyance to be unchanged

and all deterioration to have taken place in the main channel. This

computational approach was verified in the Mississippi Basin Model at

Clinton, Mississippi. The loop effect was estimated primarily on the

basis of the observed 1973 flood loop, modified somewhat as a result of

examining loops of other past floods. A further adjustment was made to

allow for possible future additional channel deterioration. It is

I
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understood that the magnitude of the allowance for future channel de-

terioration was determined largely by guess without firm substantiation.

9. The required increases in the 58A-EN Project Design Flood Flow-

line and in levee grades at key stations in the Lower Mississippi River

together with the separate components of those increases as determined

by the LMVD-MRC staff are summarized in the following tabulation.

1973 Adjusted Project Design Flowline,
Lower Mississippi River, stage Increases, Feet

Channel Loop Future
Location Deterioration Effect Deterioration Total

Mhoon Landing, Ark. o
Helena, Ark 0.5 0.5
Arkansas City, Ark. 1.6 2.4 0.5 4.5
Vicksburg, Miss. 2.8 1.7 1.0 5.5
Natchez, Miss. 2.3 1.7 0.5 4.5
Red River Landing, La. 2.3 1.7 4.0
Baton Rouge, La. 1.0 1.0
Donaldsonville, La. o

Profiles of the 58A-EN Flowline and the 1973 Adjusted Project Design

Flowline on the Lower Mississippi River are shown in Figure 6.

Atchafalaya Basin Floodway

10. Early in the 1973 flood, observed stage-discharge data, veri-

fied by hydraulic model studies on the Mississippi Basin Model at

Clinton, showed that under existing conditions the maximum discharge

that could be safely passed through the Atchafalaya Basin Floodway was

approximately 800,000 cfs. This is in contrast to the 1,500,000 cfs

required design capacity in the Atchafalaya. Extremely heavy sedi-

mentation has been actively occurring in the lower end of the floodway

and in Atchafalaya Bay for a number of years. Substantial data on basin

flow characteristics were obtained during the 1973 flood, permitting a

reevaluation of the project flood flowlines. This reevaluation was

verified in the Clinton model using the 1973 flood stage-discharge

relationship, and model runs were made for the project flood conditions.

On the basis of these model runs, the project flood flowline was adjusted

upwards 2 to 4 feet. Profiles of the 58A-EN Flowline and the 1973

Adjusted Project Design Flowline are shown in Figure 7.

9



1

2oa

-1

;

➤
Id
Id
IA

z

z
o

: Ioc

Y
w

5Q

\\
\

u
L

\
$

\ s ? Q
G -1

*

:
0

58A-EN PROJECT DESIGN FLOOD FLO WL//VE :

\ +’

$
Q

WY

I ‘y\\
700 600 500 400 300 200

RIVER MILES

Figure 6. Mississippi River Project Design Flood Flowlines

Iuwwl-uu Cuuu TUu 2800+00 500+00 1000+00 2000+00 2400+00
LEVEE STATIONS

Figure 7. Atchafalaya Basin Floodway Project Design Flood Flowlines

10



1

Alternative Plans

11 ● The adjusted flowlines discussed above are predicated on

adoption of a plan for increasing the height of existing levees in order

to maintain the desired degree of protection under conditions of reduced

flood-carrying capacity of the Lower Mississippi River and the lower

portion of the Atchafalaya Basin. The LMVD-MRC staff has exqmined the

following alternative solutions:

a. Storing excess floodwater in additional reservoirs.—

~. Increasing the hydraulic capacity of the river

(1) by dredging.

(2) by additional cutoffs.

c. Diverting flood flows through additional floodways.

d. Widening existing floodways.

Studies showed that all these plans would be several times more costly

than raising levee grades, and most of them would seriously disrupt the

regimen of the river or the economy and cultural development of the

Valley or both. Therefore, raising the levees was adopted as the least

costly and physically most feasible plan. This will be in combination

with attempting to develop a more effective and efficient channel.

Appraisal of Approach Used in Determining Flowline Revisions

Remedial Plan

12 ● The Committee concurs in the decision to raise the levees to

compensate for the reduction in flood-carrying capacity of the channels.

This is the least costly and least disruptive of any of the plans con-

sidered or that might be considered. Efforts to improve the efficiency

of the channel should be continued.

Extrapolation of 1973 Flood
Stage-Discharge Relationship

13 ● The procedures used for revising the project design flowlines

on the Lower Mississippi River and within the Atchafalaya Basin, as

described in paragraphs 8, 9, and 10 of this report, probably were the

11
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1

best possible expedient approaches of any that might have been used,

considering the “crash” emergency conditions under which they were

carried out. It may well be that the resulting revised design flow-

lines are as good as can be developed. However, their adequacy should

be checked by a study taking into account the factors discussed below.

14. The extension of the 1973 flood average rating curves by com-

putational conveyance methods, checked by operation of the Mississippi

Basin Model at Clinton, as was done for the Lower Mississippi project

design flowline adjustment, and similar reevaluation of the project

design flowline for the Atchafalaya Basin based on data collected dur-

ing the 1973 flood and verified in the Clinton model are considered to

be good procedures for determining average steady-flow peak stages for

the design flood applicable to present conditions. Stage-discharge re-

lationships for other rises of recent years should be extrapolated in the

same manner to make sure that the 1973 conditions are the most critical.

Loop Effect

15 ● Stage-discharge loops of multiple-rise flood periods other

than the 1973 flood should be examined to insure that an adequate

allowance for this feature has been made. It may be advantageous to

evaluate loop effects by application of analytical procedures described

by Fread.
2

It should be noted, however, that this procedure neglects

several pertinent factors including the important effects of flow into

and out of overbank storage. Consideration should be given to a routing

study using the complete equations for unsteady flow, solved by finite

increment methods. The loop effect of multiple-rise floods compared

with steady flows may also be studied advantageously in the Mississippi

Basin Model. It is suggested that the design flood be placed under a

multiple-rise hydrography and then routed through the model.

Flow Resistace

16. It has been observed that the flow

channel of given cross section increases or,

pacity decreases with the changes in factors

a. Decrease in sediment transport.—

resistance of an alluvial

conversely, the flow ca-

listed below:

b Increase in bed-material grain size.—0

12
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c. Increase in temperature.—

d. Increase in vegetation on channel banks.—

These factors should be studied for the Mississippi River, and their

effects should be taken into account in establishing the design flow-

line. Items ~. and Q. can be evaluated in terms of techniques described

by Einstein and Barbarossa,
3 and by Alan, Cheyer, and Kennedy.

4
It is

understood that trends of decreasing sediment transport and increasing

bed-material grain size have been observed on the Lower Mississippi

River. The effects of temperature on stage-discharge relationships on

alluvial rivers, item ~. above, have been discussed by Burke 5 and by
/

Fenwick.b The effects of vegetation, item ~. above, can be evaluated by

observations in the river. Resistance effects of vegetation probably

will be greater during summer than at other seasons. Inasmuch as

higher stages can be expected for a given discharge in summer than at

other times of the year, the project design flood should be assumed to

peak during the summer, and an appropriate warm-weather stage-discharge

relationship should be used.

Future Channel Deterioration

17 ● The allowances of 0.5 to 1.0 foot of additional rise in design

flowline are not well supported, and further study should be made using

one or more of the alternative approaches discussed below:

a. Determine rise in gage heights due to overall charnel de-—

terioration effects for several floods that have occurred in the past

10 to 20 years or longer and project these to the design flow. The re-

sulting projected design flowline stages based on each of these rises

can then be compared with the projection based on the 1973 flood, and

any trend in deterioration possibly can be projected into the future.

Q. Predict future changes in overbank conditions such as

vegetal growth, development by man, highway embankments, levees, and

buildings; future reduction in channel capacity resulting from new

training structures; change in river length; and sedimentation and de-

terioration that has been observed to be taking place in the old river

bendways that were severed by cutoffs. Then determine the additional

future rise in design flowline resulting from these predicted changes.

13



I

c. It should be possible to predict the future design flowline—

including future channel deterioration effects by application of the

7Hydrologic Engineering Center computer program for calculating scour

and deposition in river channels. This procedure, which was described

by Mr. W. A. Thomas at the conference of 11 April and is discussed in

more detail in paragraphs 21-24 below, includes sediment transport and

will permit evaluation of trends in channel bottom changes resulting

from such factors as past and future effects of cutoffs, changes in

sediment load ‘entering the system, changes in bed-material grain size,

change in flow regimen, changes in channel widths, and changes in

channel length and training works. With respect to the effects of flow

regimen, it should be noted that, according to regime theory, the size

of an alluvial channel varies as a function of the “dominant” or repre-

sentative bed-building discharge. It follows that the channel will

deteriorate during extended period of lower-than-normal flows. The HEC

program results will reflect such changes insofar as channel bottom

elevations are concerned, although it does not compute width changes.

It has been noted that the channel deterioration effects appear to have

been moving downstream over a period of years. If this is the case, it

may be necessary to raise the design flowline and the levees over a

greater distance downstream than was previously contemplated. The HEC

program results should reflect these trends also. However, the apparent

downstream progression of deterioration should be verified by examina-

tion of stage-discharge relations at different locations throughout the

lower river for different times during the last 20 years, and any trends

of deterioration progression with time and distance should be taken into

account regardless of what procedures are used to determine the design

flowline.

Discharge Measurement Accuracy

18. Measurement techniques and accuracies of discharge measure-

ments for the early 1950’s and 1973 should be compared to determine what

effect, if any, this may have on the predicted design flowline. An

examination of the stage-discharge relationship, Figure 5, indicates

that a 5 percent systematic error or difference in discharge would

14
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correspond to a difference of 1.5 feet in stage near the peak of the

1973 flood. Projected to the project design flood discharge this would

amount to a difference of about 2 feet in stage. According to the ad-

jective classification used by the U. S. Geological Survey, an individ-

ual measurement with an inaccuracy of 5 percent would be considered a

good measurement. Actually, however, ideal measuring conditions would

be required to attain this degree of accuracy. An error of 10 or 15 per.

cent or more would be entirely within the realm of possibility, espe-

cially under the adverse measuring conditions that prevail during flood

flows of the magnitude experienced in 1973 on the Mississippi River. A

10 percent error would correspond to a difference of 3.0 feet in stage

near the peak of the 1973 flood and a difference of 3.7 feet at the proj-

ect design flood discharge. Similarly, an error of 15 percent would

correspond to a difference of 5.5 feet for the project design flood

discharge. This is as much as the total increase in the project design

flowline elevation at Vicksburg as determined by the MRC1 and as shown

in Figure 5. It is not intended to suggest that measurement inaccuracy

may be the sole cause of the apparent increase in flowline, but only

that the effect can be large enough to warrant careful study. It is

suggested that past measurements be analyzed on a continuity basis to

note random variations and consistent variations, after correcting

measurements of each flood loop for changing stage effects. The study

should include an analysis to determine whether or not the measurement

variations were associated with any changes in measuring techniques or

equipment, location and orientation of discharge ranges, flow approach

conditions, or measuring personnel.

Past and Ongoing Studies Elsewhere That Relate to the Problem

Missouri River Division Plan of Study

19. It is suggested that systematic studies of the type outlined

in the paper presented at the conference of 11 April 1974 by

Mr. Alfred S. Harrison,
8
Member, Committee on Channel Stabilization, be

carried out for the Mississippi River. Such studies would be applicable

15
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to both the short-range needs for verifying the project design flood

flowline and for long-term continuing potamology studies.

20. The Missouri River study plan is designed to evaluate the

total system effects of river control works, flow regulation by the main
.

stem dams, private and Federal levee construction, and land use prac-

tices on the regimen of the river. The plan contemplates breaking out

each factor involved and studying its effects separately. Specific

factors to be studied include the effects of channel contraction works

and dike system accretions on the hydraulic capacity; present and future

changes in cross section; variations in roughness coefficients with sed-

iment transport rate and temperature; stage-discharge relationships,

including loop effects resulting from flood-wave dynamics and also from

the differences in roughness coefficients caused by difference in sedi-

ment transport on rising and falling stages; land use in the overbank

floodway; and levees. The principal end objective of the study plan is

to evolve a coordinated plan for Federal levee construction and river

control works that recognizes alternative futures for levee construc-

tion, river channel control works, and floodway development and usage

along the Missouri River.

Hydrologic Engineering Center Program

21. It is recommended that the previously mentioned Hydrologic

Engineering Center computer program 7 or mathematical model for calcu-

lating scour and deposition in alluvial river channels be applied to the

Lower Mississippi River design flowline problem. As previously indi-

cated, it should be particularly helpful in analyzing past changes

resulting from such factors as the cutoff program, training works, and

changes in channel widths, river length, flow regimen, sediment load,

and bed-material grain size and in estimating future trends in channel

changes, whether those changes will be in the direction of

deterioration or of improvement in flow-carrying capacity.

22 ● For application of the program, the stream under

further

study is

divided into finite incremental reaches, several miles in length, and

records of observed or estimated flows and bed-material sediment inflow

load, for whatever length of time period it is desired to study, are
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converted into histogram of appropriate incremental time periods such

as are used for movable-bed hydraulic model studies. Input to the

program, in addition to records of flow and sediment, include average

channel and overbank cross-section characteristics for the initial time

period for each incremental reach, reach lengths, grain-size gradations

for sediment in the bed and in the inflowing bed-material load, and

channel and overbank roughness coefficients. In operation the program

computes, for each incremental time period and reach, first the back-

water profile and hydraulic characteristics based on the discharge

applicable to that time period, and then the sediment transport capacity

of each reach based on those computed hydraulic characteristics. The

difference between the sediment inflow to each reach and the computed

transport capacity of the reach for the incremental time period is the

volume of material scoured or deposited in the reach. This volume of

scour or deposit is then converted to change in bed elevation. The

computed sediment transport capacity for each reach represents the sedi-

ment outflow from that reach and the inflow to the next reach downstream

during the time interval. The gradation of the bed material is also re-

calculated during the time interval. The water-surface profile, hydrau-

lic characteristics, and sediment transport capacity are recomputed for

each succeeding time interval based on the new bed elevation and bed-

material gradation that were computed in the preceding time interval.

Output from the program consists of profiles of the bed and of the water

surface as well as sediment outflow and bed-material gradation for each

time interval. As currently set up, the procedure is programmed for

computing the sediment transport capacity either by the Toffaleti

9 10
method or by the Laursen method as modified by Madden on the basis

of Arkansas River data. However, the program could be modified to use

any other sediment transport function.

23. The procedures on which the computer program was based were

first developed by personnel in the Little Rock District and South-

western Division for computation of sediment deposition in Ozark Res-

ervoir on the Arkansas River. The procedure was programmed for computer

application by Mr. W. A. Thomas, who was at that time with the Little
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Rock District. Subsequently, after transfer to the Hydrologic Engi-

neering Center, Mr. Thomas refined and expanded the program to include

the capability of calculating the bed-material sorting and armoring

process. The program has been applied or is currently being applied to

sediment transport and scour and deposition problems on several other

streams including the Snake, Red, and Atchafalaya Rivers.

24. For application of the mathematical model to the Lower Missis-

sippi River problem it is suggested that the entire reach between the

mouth, or head of passes, and the confluence of the Mississippi and Ohio

Rivers be simulated. It is suggested further that the time period for

study begin prior to the beginning of the cutoff construction program.

If adequate records of sediment inflow are not available for the up-

stream end, it may be necessary to assume that the sediment load com-

puted from hydraulic characteristics of the most upstream incremental

reach represents the sediment inflow from upstream. It is envisioned

that input data on channel lengths and widths, bed-material grain sizes,

and works of man such as cutoffs, levees, and channel stabilization

dikes would be changed or introduced at appropriate time intervals on

the basis of observed information. Application of the program to past

conditions and flow records up to the present time would not only permit

an analysis and better understanding of past changes in the river but

also would provide a means of verification and adjustment of the mathe-

matical model, just as is carried out in the case of a physical hydrau-

lic model study. For study of future trends in deterioration or im-

provement of channel capacity, the past flow records may be repeated in

part or entirety and in the sae or rearranged sequence. The project

design flood flows would be introduced at the time of the most critical

stages of computed design flood steady-flow profile. It is to be empha-

sized that the greatest value of the program described above would be in

determining qualitative trends in the response of the river to the

effects of the various input variables. However, several checks of the

program’s computed results in comparison with observed data on deposi-

tion and scour and resulting water-surface profiles have indicated that

fairly accurate quantitative results also can be obtained. The program
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would be useful also in making sensitivity analyses of the effects of

the various input data. By varying each input item individually, the

magnitude and relative importance of each variable can be determined

separately.

Vicksburg District’s Mississippi
River Data Collection Program

25. The program of data collection and analysis by the Vicksburg

District to determine why changes occur on the river and how tocontrol

the changes will provide a valuable source of information for further

investigation along the lines of the Missouri River Division Study

Program and for carrying out a study with the Hydrologic Engineering

Center mathematical model, as well as for other study methods outlined

in paragraphs 14 through 18 of this report.

Recommended Future Studies for Potamology Program

26. Recommended future potmology studies, both short term

long term, are as follows:

a. Examine effects of discharge measuring accuracy on—

design flowline.

and

the

Q. Determine the present and estimated future sources,

volumes, gradation and transport rates of sediment load, and the grada-

tion of bed material.

~. Explore the influence of sediment transport rates and

water temperature on the bed forms and friction coefficients, including

the difference between friction coefficients resulting from differences

between sediment transport rates on rising and falling stages, and

determine how this is reflected in river stages.

Q. Explore the question of present conditions and future

changes in overbank areas and their effects on the design flowline.

e. Study the question of what the future length of the river—

will be in relation to the extent of channel stabilization and training

work to be perfozmed and the degree of improvement and control of the

alignment of the channel that is expected to be attained.
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& Study the relationship between river channel alignment and

the resulting shape, width, and depth of cross section, and slope of

energy gradient, and develop a controlled alignment and width that will

give the most efficient channel for passage of floodwaters as well as

ample depths for navigation. In this connection it has been reported

that channel widths have increased, depths have decreased, and a ten.

dency toward braiding has developed in some reaches of the river, and

that as much as 80 percent of the flow is confined to 50 percent of the

width of the river at some cross sections. These adverse conditions

probably are associated with undesirable channel alignment.

~“ Develop design criteria that will limit the height of

future navigation training and contraction dikes in order to minimize

the reduction in flood flow capacity. ‘I’hecreation of excessive height

of deposition and development of vegetal growth in the dike areas should

be avoided.

~. Consider modifying existing and future dikes by rounding

the outer portions on “streamlined” alignments to reduce roughness and

increase flow efficiency.

i. Continue and expand the Mississippi River field data—

collection program with emphasis on up-to-date analyses of the data such

as those being carried out on the Missouri River, in order to better

understand the river characteristics and why the river behaves as it

does, to keep up with adjustments that are occurring, and to be able to

predict how the river will respond if certain changes are made. It is

suggested that a comparison be made of channel conditions and channel

improvement design practices in the Memphis District with those in the

lower reaches. It is understood that there are more dikes per mile in

the Memphis District than in the Vicksburg District, yet there has been

no change in flowline. If some of the factors that might be affecting

the flowline can be eliminated, more effort can be placed on others.

i“ Continue and expand the program of model stud”ies, co-

ordinated with and verified by field observations and other analyses, to

develop design criteria for river alignment, dikes, and revetments that
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will provide the best overall improvement with respect to navigation,

flood control, and maintenance.

k. Use the Hydrologic Engineering Center Program for analyz-—

ing long-range changes in river regimen resulting from the various input

variables.
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