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LETTER. OF TRANSMITTAL

DEPARTIrMENT OF 'THE, AItY,
IWashingtoln, D. C., July 9, 1954.

J'li(e SPEAKER OF1TIlE HOUSE OF REPRESENTATIVES.
DEAiR Mr. SPEAKER: I am transmitting herewithl a report date(l

April 8, 1954, from the Chief of Engineers, Department of the Army,
togetller with accompanying papers and illustrations, on a review of
tle project for flood control, Mississippi River and tributaries with
respect to Old River control. This report was prepared in accordance
with section 6 of the River and Harbor Act, approved August 30 1935,
inl view of important changes in economic factors and additional
stream flow records and other factual data.

In accordance with section 1 of Pullic Law 534, 78th Congress, the
views of the Governor of Louisiana and the Secretary of the Interior
aIle set forth in the enclosed communications. The comments of the
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Secretary of Agriculture and the Department of Health, Education,
and Welfare' are also enclosed.

Tile Department of the Interior interposes no objection to the pro-
posed work, but believes that the act of August 14, 1946 (60 Stat. 1080)
requires that adequate provision be made for prevention of losses to
fish and wildlife and that this should be mentioned to the Congress.

Thle Bureau of the Budget advises tiat, while there would be no ob-
jection to the submission of the report to the Congress, it would not
recommend authorization of the lock until a detailed project report is
submitted and that no commitment can be made a.t this time as to when
any estimate of appropriation would be submitted for construction of
any modification to the project, if authorized by the Congress, since
this would be governed by the then prevailing fiscal situation. The
complete wiews of the Bureau of the Budget are contained in the at-
tached copy of its letter.

Sincerely yours,
GEORGE H. RODERICK

Acting Secretary of theAirmny.

COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT,
BUREAU OF THE BUDGET,

1W'ashington 25, D. C., July 2, 195/.
The honorable the SECRETARY OF THE ARMY.
MY DEAR MR. SECRETARY: This is in response to Assistant Secre-

tary Roderick's letter of May 21, 1954, submitting a repi't of the
Clief of Engineers on flood control, Mississippi River and tributaries,
with respect to Old River control, prepared under authority of sec-
tion 6 of tlie River and Harbor Act, approved August 30, 1935-
The Chief of Engineers recommends that the project for flood con-

trol and improvement of the Lower Mississippi River be modified and
expanded to include the control of the Old and Atchiafalaya Rivers,
and a lock for navigation, at a cost to the United States (exclusive of
the navigation lock) of $46,741,000 based on December 1953 price
levels. Local interests would be required to provide rights-of-way,
estimated to cost $10,000, for Mississippi River levee construction.
Estimated annual carrying charges are $1,880;865, all but $865 of
which would be Federal. Benefits are estimated at $14,600,000
annually, based on the cost of construction, replacement,inodificaitio'n
and abandonment of facilities which would be required if the Mississippi
River were to be captured by Old River. The benefit-cost ratio is
thus stated to be 7.7.
The report states that before the size, cost, and economics of the

proposed lock can be determined it will be necessary to analyze the
trends of present traffic and the nature and magnitude of prospective
traffic. In view of tile absence of such data we are unable to appraise
the need, merits, and justification for such a feature. It would appear
to us that the authorization for the lock should be deferred until this
information becomes available.

Accordingly, I am authorized to advise you that, while there would
be no objection to the submission of the report to the Congress, we
would not recommend authorization of the lock until a detailed project
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report is submitted in accordance with established procedures out-
lining its capacity, cost, and benefits and de(lonstrating its ecollnomic
feasibility. Furthermore, no colmmit.ient can be made at this time
as to when any estimate of appropriation would be submitted for
construction of any modification to the project, if authorized by the
Congress, since this would be governed by the then prevailing fiscal
situation.

Sincerely yolrs,
CARL H. SCHWAWTZ, Jr.,

Chief, Resources andl Ciivil lVorks Division.

COMMENTS OF THII GOVERNOR OF THE STATE OF LOUISIANA

STATE OF LOUISIANA,
EXECUTIVE DEPARTMENT,
Baton Rouge, March 26, 1964.

Maj. Gen. SAMUEL D. STURGIS, Jr.,
Chief of Engineers, Department of the Army,

Washington, D. 0.
DEAR GENERAL STURGIS: Thank you foryour letter of March 16,

1954, in which youl enclosed a copy of the Review Report on Mlississippi
River and Tributaries With Respect to Old River Control.
The report has been reviewed by me and also by the Director of

Public Works, Mr. Roy T. Sessums, and we are of the opinion that
it reflects a thorough tlnderstanding ofi the phenomena applicable to
the threatened capture-of the Missssisppi River by the Atchafalaya.
It is understood that you concur in the Mississippi River Commissioni's
desire to pursue a further study of the matter of the lock facilities
to be installed to accommodate navigation as a part of the project
and on that account, no recommendation is contained in the report
relative to that aspect of the project. It is understood also that a
recommendation will be made to the Congress, respecting the lock
facility, in advance of the request of funds for construction purposes.

In view of the great urgency of adequate precaution to prevent the
catastrophe which would result from the diversion of the Mississippi
River to the Atchafalaya, we in Louisiana hope that you will take
every possible opportunity to expedite the early authorization of the
Old River project.

Assuring you of our continued cooperation with the Corps of
Engineers, I am

Sincerely,
ROBERT F. KENNON.

COMMENTS OF THE DEPARTMENT OF TIlE INTERIOR

DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington, D. C., May 3, 1956.

Mafj. Gen. S. D. STURGIS, Jr.,
Chief of Engineers,

Department of the Army, Washington, D. C.
DEAR GENERAL STUIRIS: This is in reply to your letter of April 8,

transmitting copy of your proposed report together with the report
of tlic Mississippi River Commission on a review of the lower Missis-
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sippi River,and tributaries with respect to Old River control. Your
report re(olmmnnds that the existing project authorized by act of
Congress appl)oved May 151928, as amended, be. modified to provide
for control of flows from thile Mississippi River into the Atchafalaya
River and Basin.
The report of the Mississippi River Commission on Old River

control las been reviewed by the Fish and Wildlife Service. It is
lot.e(d that t,le reIport includes a summary of tile Servic.'s preliminary
comments which concern primarily the probable effects of salt-water
intrusion during periods of low water in the Atchafalaya River.
Further consideration of tlhe problem reveals that specific information
is not available on whichl1reciSC determinations of project effects
can be made. Thle fish and wildlife resources of the Mississippi and
Atcliafalaya Rivers, the Red River backwater area, andl otiher land(
and water areas subject to overflow\ in t;he lower Mississippi Valley are

vastly important to tle local people and tlie Natioln as a whole. 'They
include. freshtland salt-lwater fisheries of great magnitudel, waterfowl
wintering habitat essential to t.le prosecution of tlle national migra-
tory bird conservation program, anid flour animal and uplaind game
resources having outstanding economic, recreational, and esthetic
values. Mainteiinance of flows in tlle Mississippi River below the
latitilde of Old River as contemplated in the authorized flood-control
plan is (esirable from a fish and wildlife conservation standpoint.
'Tlhe maintenance of balanced flows in the Atchafalaya River also is
desirable.

This Depairtmnit believes that te act of August 14, 1946 (60
Stat. 1080) requires that in tlhe planning and prosecution of your
proposedcl project ad(eq ate provision be made for the prevention of
losses to fish and wildlife resources. This Departmenit also believes^
that information presented to tlel Congress on the proposed plan
rsho6lld include mention of this obligation. We recommends,tlherfoi'e
that your report to the Secretary of the Ariny and to Congi'rss shuld](
il)clu(le recognition of tlle necessity for considering and implementing
all reasonable measures found to be necessary for the adequate pro-
tection of the important fish and wildlife resources of the land and
water areas concerned.
No other interests of the Department would be affeccted by tle Ipro-

posed construction.
The opportunity to review this report is appreciated(.

Sincerely yours,
FREmD G. AANDAHII,,

Assistant Secretary of the Interior.

COMMENTS OF TIIE DEPARTMENT OF AGRICULTUiRE

DEPARTMENT OF AGRICULTURE,
Washington, D. C., June 17, 1954.

The honorable tlie SE.CRETAIY OF THE ARMY.
DEARlM.n, SECRETARY: This is in reply to the Chief of Engineers'

letter of April 8, 1954, transmitting for our information and comment
a copy of his plrolosed report on lower Mississippi River and tributaries
with respect to Old River control.
The report is concerned with major improvements in the lower

Mississippi Basin which do not appear to affect any interests of this
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Department in the area. We, therefore, have no comments to offer
on this report.
We appreciate your courtesy in making tile report available to us

for review.
Sincerely yours,

J. EARL COKE,
Assistant Secretary.

COMMENTS OF THIE I)EPARTIMENT OF HEALTH, EDUCATION,
ANI) WELFARE

)DEPA It1TMENT OF IIEALT1H, EDUCATION, AND WILFAItE,
PUBLIC HEALTH SERVICE,

IWashington, D. C., April 26, 1954.
Maj. Gen. S. D. S'ruRGIS, Jr.,

Corps of Engineers, Department of the Army,
Washington, D. C.

DEAR GENmERAL STURGIS: Pursuant to the policies and procedures
established by the Federal Interagency River Basin Committee, we
have reviewed tile Departnmnt of tie Army's review report on the
Mississippi River and tributaries with respect to Old River control.
Comments wirec previously made on this pop6posal at the field level

by our Lower Mississippi an(l Wester;il Gulf Drainag Biisins Office in
a letter date(l November 12, 1953. This letter is included as a part of
appendix A of the report. We have reviewed our field office's letter
and concur in the comments contained therein. We have no addi-
tional comments to offer regarding this project.
The opportunity to review this report is appreciated.

Sincerely yours,
A[. D. HOL,LIS,

Chief Sanitary lEngineering Officer, IPHS,
IHE1W ilieber, Federal Interagency River Basin Committee.

REPOR'(T OF TIE, CHIEF OF ENGINEERS, DEPARTMENTT
OF THIE ARMY

DEPARTMENT OF TIlE AnRMY,
OFFICE OF TIrE CHIEF OFENGINEERS,WIashington, D. C., April 8, 1954.

Subject: Review report on Mississippi River and Tributaries with
respect to Old River Control.

T'o: The Secretary of the Army.
1. I submit, hereWith for transmission to Congress a report oin the

Lower Mississippi River' andl tributaries wVith respect, to Old River
control in accordance :wf ii section 6 of the River and Harbor Act
approved August 30, 1!935, which requires tie Chlief of Engineers to
make such additionalhSiidy and investigation as lie finds necessary to
take into account Aiilportant changes in economic factors as they
occur and additional streamflow records or other factual data.

2. In order to comply with this provision of law, I asked the Mis-
sissippi River Commission to make the accomlpalnylig report to me
and to submit at the earliest practicable date its recommendation for
any modifications with respect to the control of Old River and features
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related thereto. After full consideration I have approved the. report
of the Mississippi River Commission and concur in its recommenda-
tion.

3. Due to the magnitude of this OldcRiver control undertaking aind
its vital importance to the lower Mississippi Valley and the Nation,
I am personally following all phanses of the detailed planning and shall
continue to (1 so throughoutthltte llnaiing and construction periods.

S. D. STURGIS, Jr.,
MlAajor General, Chief of Engineers.

REPORT OF TIIE MISSISSIPPI RIVRI COMMISSION

SYLLABUS

The purpose of this rC)port is to reoxaminlc tlc.projcot for tlhe-coltirol of floods
in the alluvial valley:ofthe lowerMississippi1Jtver adopted by thle 'at of May 15,
1928, as aitikii'dwt itiiathviacw to dctorminiim" and rdcommendlng the best. means
of prevenitiig :thc' Mississljpi River from diverting thmajor portioli of its flow
through thc A'tciafalaya River. Theoadopted. flood-co6itrol program which is
65 percent coniplotbo'o'li:a monetary basis is desilgii' to afford Irotection agails't
the inairii tiifflood predicted as probable, pTo.:scculre tIhis irotctiol ill Loisiala
below the latitude of Old River, the adoljtc'd :plan'requires that'not'iiore tian
1,500,'00)second-fect of the project design flood will be carried in the Mississip
below Morgaiiza and Hfie-balaf'cclmust, find its way to the gulf th'rouigh'the Attcha-
falaya River afi'i Basin flooldways. It is equally 'important, however, that no
deterioration be permitted to occur in the Miisissippi River below Old River.
The physical situation with which this report is concerned lhas bien tiider siir-
vcillance forimany years aid( has been reported oln several times in tlle past.I40
years. 'Thcnist recent;report is the, Atehafalaiya River St'idy-Mav 1951,i l
the Mississi)li Rtiver oinissioh. This thorough eiininecring stidy was dircctie
specifically t6wardLaniering the question of whether or not the Mississippi
River would d(tiiert; its flo vs in to the Atctiafalaya River. In this latest report tlhe
Commission finds that the Mpississippi River, if left alone, will in time adopt the
course of the Atchafalaya,.
The Commiss'ionithereforre'reommeni'ds that thle existing project authorized

by the act approved May 15, 1928, as amended, be modified to provide for control
of flows from the Mississippi Rivier into the Atchafalaya River and Basiln ib
mechanically operated control structures on the right bank of the Mississippi
River. The Commission will report at a later time on the characteristics and cost
of a navigation lock.

CORPS OF ENGINEERS, UNITED STATES ARMY,
MISSISSIPPI RIVER COMMISSION,

Vicksburg, AMfiss., February 2, 1954.
Subject: Review report on Mississippi River and tributaries with

respect to Old River control.
To: The Chief of Engilners, Department of the Army, Washington 25,

D.C.
AUTHORITY

1. This report, submitted in compliance with instructions dated
August 7, 1953, fom the Chief of Enginecrs to the president Missis-
sippi River Commission, is authorized by section 6 of the River and
Harbor Act approved August 30, 1935. Additional streamflow
records,Ichanged physical conditions in the general vicinity of Old
River, L:,: and other factual data provide the basis for this report.
Jn summary present instructions direct the president, Mississippi
River Commission, to prepare a report on the project for flood con-
trol of the Mississippi River in its alluvial valley and for its improve-
ment from the Head of Passes to Cape Girardeau, Mo., as authorized
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MISSISSIPPI RIVER AND TRIBUTARIES 7

by the Flood Control Act approved May 15, 1928, and as amended,
and to submit at tlo earliest practicable (late a recommendation for
any modifications that are. advisable with respect to the control of
Old River and features related thereto.

REFERENCES

2. Acts of Congress, congressional documents, reports, and studies
pertinent to the adoption of the project for flood control, Mississippi
River and tributaries, are tabulated below:

A cts

Flood Control Act of May 15, .1928---.

Flood Control Act of June 15, 1936 ---

Flood Control Act of June 28, 1938 ---

Flood Control Act of Aug. 18, 194il.--
Flood Control Act of Dec. 22, 1944,t--
Flood Control Act of July 24, 1946..

Flood Control Act of June 30, 1948..---

Flood Control Act of May 17, 1950----

Peports and studies
The Atchafalaya Rivcr Study, Missis-

sippi River Commission, May 1951,
in 3 volumes.

Supporting documents
H . Doc. 90, 70th Cong., 1st sess.
House committee Doc. 28, 70th Cong.,
2d sess.

Flood Control Committee 1)oc. 1, 74th
Conig., 1st sess.

H. Doe. 198, 73d Cong., 2(d scss.
Flood Control Committee Doc. 1, 75th

Coig., 1st sess,
I. Doe. 359, 77th Colg., 1st scss.
H. Doc. 509, 78th Coig., 2d sess.
S. Doc. 151,i 78th Coi g, 2cl sess.
S. Doc. 1'9ti'79thi Coiig>C 2d sess.
H. I)oc. 516, 78tfti' C6oi, 2(i sess.
11. Doc. 378, 74th1iCog;,g, 2d sess.-
H. Doc. 308,74th 'Co6g.,, 1st scss.
H. Doc. 98, 70th Cong., 1st sess.
11. Doc. 188, 72d Cong., 1st scss.
II. Doc. 757, 79th Coig., 2(1 scss.
H. Doc. 138, 80th Coig., 1st scss.
S. 1)oc. 51, 80!thCoilg;, st sess.
Corps of Euigiiidrs Ieporti, Apr. 8, 1946.
H. Doe. 627, 80th1:olg, 2d sess.
II. Doc. 651, 80oTh Ciig;, 2d sess.
H. Doc. 321, 80th Cong., 1st sess.
IH. Doc. 32, 81st Coig., 1st sess.
S. Doc. 88, 81st Cong., 1st scss.
II. Doe. 485, 81st Coig., 2d sess.
S. Doc. 139, 81st Cong., 2d sess.
II. 1)oc. 255, 81st Cong., 1st scss.

I. DEVELOPMENT OF THE EXISTING PROJECT FOR FLOOD CONTROL
AND NAVIGATION

3. Thec drainage basin of the Mississippi River and its tribtaries,
comprising an area of about 1,245,000 square miles, is the tlird largest
in the world, being exceeded only by those of the Amazon and Congo
Rivers. In :extenht it reaches from within 250 miles of the Atlantic
Ocean to wiftvin 500 miles of the Pacific Ocean and from Canada to
the Glflf of Mexico. This vast funnel-shaiped drainage basin covers
all or parts of 31 States and 2 Canadian Provinces. The runoff from
41 percent' of thei:'ntire area of thei United States is accumulated at
tle latitude of Old River aid carried to the Gulf of Mexico throligh
the lower readihes of thie Mississippi River and its natural distributary,
the Atcliafalajya Rivcr and basin.

4. Within this watershed, the Mississippi River meanders soiith-
ward from Cape Girardcau, M{o., through an enormous alluvial flood
plain and then passes through its delta into the Gulf of Mexico. The
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alluvial valley is that area which was subject to overflow in its nat-
ural state by the Miissssippi River and includes the lower reaches of
tributary stream basins to tllc extent that these basins were inuin-
dated by floodwaters from the main river. Generally, the materials
through which the river flows are easily ero(led. The vi(le variations
in the rivPrl's discharge and stage and the lack of cohesion in the ma-
terials of its banks anld led create a meandering stream of constantly
changing alinement. The river, being alluvial does not excavate and
maintain its channel deep enough and wide enough to carry the large
floods within its banks. Sediment is 'deposited duringg overflow
periods causing the natural banks of tile stream to be generally higher
than the la'ge adjoining basins. As the river was the principal means
of transportation in t.le early days, tlhe first settlements wereI'ma(e
along the stream on tlese high natural levees. With the advent of
the steamboat, towns an(l cities developed and agricultural pursuits
prospered. 1Eartlien levees were constructed by the early settlers to
provide protection against the river's floodwaters. Locally con-
stlr'cted levee systems were entirely inadequate, and in 1882 a great
flood occurredl which overfllowed an estimated 34,600 square miles of
tlhe total 35,457 square miles in the alluvial valley. Vast areas were
again flooded in 1912 andR 1913. Bcgilnning in 1917, the expendi-
ture of Federal funds dlicectly for flood-cotrol purl)poses waswautlior-
ized on a cooperative basis whereby tlhe United States paid two-thlirds
of thle construction costs and local interests co1ntpibuted one-third and
provided the necessary right-of-way. While this basis was sound in
principle, it resultcl iin great inequalities. Tle smaller levee districts
and those which ihad reached their bonded debt limits could not con-
tribute the required one-third of tle cost with the result that the
larger and richer districtss built their levees stronger and higher, titus
forcing ad(litional flood selrvitiile on tle smaller anll l)oolrer. For 200
years the levee system in tile lower Mississippi Basin has beIen gradii-
ally extended, raised; and strengthened. Up to 1928, local interests
had( expended over $292 million for flood pIrotection against overflow
of tlhe river. The great flood of 1927 overflowed 23,000 square miles.
Although tlie area oveiflowed was less tlan in 1882, thle damage was
far greater dile to the higher state of development within tlie valley.
In 1928 legislation was adoJted which recognized that flood conllttol in
tlhe alluvial valley and navigation on the river south of Cairo coistii-
tuted a single great problem, and that in view of the great expend i-
tures made by local interests, and tlie national aspects of flood losses,
no local contribution was required other than ful'nishling certain rights-
of-way and maintaining specified works after completion.

II. EXISTING PROJECT

5. Tle-existming project for tlie control of floods on the Mississiiipi
River and its tributaries-is authorized by the act approved May 15,
1928, as amended by the acts listed in paragraph 2 above.

6. The project as now fixed by law provides for works for the flood
control of thei Milssissippi River in its alluvial valley and for its im-
provement flom Cape Girardeau, Mo., to the Head of Passes, La.,
and for thie maintenance of a channel for navigation 300 feet wide
and 12 feet deep at low water between Cairot I1., and Baton Roiige
La.; the execution in the interest of navigation and flood control of
a channel improvement and stabilization program; tlie diversion from
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the Mississippi River of excess floodwaters tlirough the New Madrid,
Bonnct Carre, Morganza, and Atchafalaya Floodways; improvement
of tile discharge capacity of the Atchafalaya River; construction of
the Wax Lake outlet; the control of headwater floods on the St. Francis
and Yazoo Rivers; tlle protection of laiinls on tile north and south banks
of the Arkansas River below Pine Bluff, Ark., and of lands on the
south lank of the Red River below Boyce, La.; the protection of lands
near tlle mouths of the St. Francis, White, Yazoo anld Red Rivers
and St. John Bayou from Misssssippi River backwaters; the construc-
tion of navigation harbors at Memphis, Tenn., and Baton Rouge, La.;
construction anid extension of a levee on the east bank of the Missis-
sippi River from T'iptonville, ''enn., southward to the Obion River;
local flood protection between Augusta and Clarendon and at Des
Arc and DeValls Bluff in Arkansas, and at Lake Pontchartrain and
Jonesville, La.; improvement of the Grand Prairie-Bayou Meto region
in Arkansas for flood control and water supply; improvement of the
flood-carrying capacities of the western 'l'ennessee tributaries, the
L'Anguillc R iAve C RvinArkasas,the C Rivnsas and
Missouri Bayoi Jafourche, Boe'uf and Tensas Rivers and Bayou
Macon in Louisiana and Arkansas, Big Sunflower River and tribu-
taries in Mississippi, and Ba,yous Raplids, Boeuf and Cocotlrib in
Louisiana; certain works tipon tlhe Misisssippi between Rock Island,
1ll., and Cape Girardcauti, Mo., and upon ti'ibutaries and outlts below
Rock Island, Ill., insofar as affected by backwater of thci Mississippi.

7. The design of all flood-control works is hias'dl on a piject flood
which is predicted to be the "maximum possible" by tlie Weather
Bureau and the '"minaximum probable" by tle hMiississilppi River Com-
mission. Details of tlhe derivation of tils flood are contained in
House Document No. 90, 70th Congress, 1st sessions and House Docu-
ment No. 359, 77th Congress, 1st session. After taking into con-
sideration the effects of constructed upstream reservoirs the project
flood is computed to have the following flows:

Cuntt feet per
second

At Cairo. Ill.------------.--------------- ----------. 2, 450, 000
At Arkansas City, Ark ..___---------- ----..----.----- ---- --. . , 035, 000
At. latitude of Old River, La---------------------------- ------ 3, 000, 000

In light of floods experienced, tile above flows are definitely possible
and shoulil'be6 used nas a basis for design of food protection works for
tlhe control of diversions from the Mississippi River tlirough Old
River. Discussion will be limitedlto the flow at the latittlde of Old
Ri er (mile 302 above Hcead of IPasses) and to its effect on tlose fea-
tures of the project which would be affected should the Mississippi
River be permitted to abandon its present course and adopt that of
tlhe Atchafalaya.

III. PRESENT STATUS OF THE PROJECT

8. The ,total authorized cost of the project is $1,292,748,500 of
which $848,770,400 lhas been appropriated through tlie fiscal year
ending June 30, 1954. On this basis the project is 65.7 percent com-
plete. Work on thlc main stem is about 70 percent complete ancd that
in the tributary basins about 50 percent. No construction work has
been accomplished on thle Devils Swamp Harbor, the Cache River
Basin, the L'Anguille River, the Grand Prairie-Bayou Meto region,
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the west Tennessee tributaries, the Vicksburg-Yazoo area, the Yazoo
Basin backwater, nor have funds been expended upon the 12-foot
navigation channel project although improved navigable depths are
being obtained progressively as a result of the bank stabilization pro-
gram.

9. Inland waterborne commerce on the lower Mississippi, exclusive
of deep sea traffic to Baton Rouge, has risen from 2 billion ton-miles
in 1929 to approximately 11 billion ton-miles in 1951 and in 1952.
Large floods have been canied safely through the valley in 1937,
1945, and 1950 as a result of the improved flood-control features.
Benefits of the existing alluvial valley project, accumulated from its
initiation in 1928 to June 30, 1951, are estimated to be $4.6 billion.
Thus in actual accomplishments the project las returned over $5
for every dollar expended for the work.

IV. ESTIMATE OF THE GENERAL ENGINEERING SITUATION

10. The existing project as conceived is sound. Although certain
features of the project should be reviewed in the light of present and
expected future developmeitaof the region, and it is planned to do so
in due course, the possible diversion of the Mississippi River throughthe Atchafalaya is the most serious problem which now confronts us
and justifies separate consideration. This problem is confined to the
lower section of the Mississippi River (plate 21), No modification of
the existing project should be considered which does. not safeguard
the interests of navigation, as the large tonnage now carried on the
Mississippi River is increasing and more use is being made of the
Atchafalaya outlet yearbyyear. Neither should any modification be
made which would materially alter or jeopardize the planiied dis-
tribution of flood flows in the general latitude of Old River. The
problem now existing has not been brought about by. enginoerii g
deficiencies as the possibility that the Mississippi would divert its
flow through the Atcliafalaya has been recognized and the necessary
development of this distributary stream has been under engineeringsurveillance for over a hundred years. While there is no danger of
this diversion taking place abruptly, studies indicate that remedial
action should be initiated promptly in order that protective works
will be ready when needed. Tie estimated date when control
measures should be completed after giving due regard to risks and
uncertainties involved as well as the element of economy in construc-
tion is no later than 1965.

11. The foregoing statement of the situation leads to a discussion
of the following technical and economic considerations before pro-
ceeding to the examination of possible changes in the existing project:

Present au thori ty.
Maintenance of the present plan of distribution of project

flood flows in tlie general latitude of Old River.
Diversion of the Mississippii River into the Atchafalaya.
Need for positive control measures.
Requirements of navigation.
Economic changes which would result from the diversion of the

Mississippi through the Atchafalaya.
Not printed.
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V. PRESENT AUTHORITY

12. Under the provisions of the act approved May 15, 1928, and
amendments, protection is to be given in the lower river (Old River
to the Gulf of Mexico) against the project flood whose flow at the
latitude of Old River is 3 million cubic feet per second. Of this
amount, half is to go down the main river and the balance is to gointo the Atchafalaya Basin. 'The basic plan and authority are still
valid. While general authority exists to accomplish the objectives
set forth in the basic plan, it has been considered advisable to informthe Congress in advance of each additional major undertaking and the
cost thereof. For instance, the substitution of the Morganza Flood-
way for the East Atchafalaya Floodway received congressionalapproval in tile act approved Juno 15, 1936, prior to constriction, as
did the plan for the Wax Lake outlet and improvement of the dis-
charge.capacity of the leveed channel of the Atchafalaya River and
of its outlets. This report therefore was prepared to inform the
Congress of the necessity for controlling the diversions through-OldRiver, its urgency, the plan for accomplishment, and the additional
costs involved.

VI. DISTRIBUTION OF PROJECT FLOOD FLOWS

13. The runoff from the entire Mississippi River watershed passesthrough tle relatively narrow gap betwVeein tile Marksville hills and
the Mississippi bluffs above Aigola (vicinity map, pl. 1). Of the total
flow of the pl'oject flood at thislatitude (fig, 1), the plan provides tiat2,100,000 cubic feet per second will continue in the Mississippi past
Old River and down to the Morganza control structure whereO606,600cubic feet per second will be diverted through the Morganza Floodway
into the Atchafalaya Basin. Below Morganza, 1,500,000 cubic feet
per second iill continue downstream to the Bonnet Carre Spillwaywhere 250,000 cubic feet per second will be diverted into Lake Pont-
chartrain, with 1,250,000 cubic feet per second continuing past NewOrleans to the Gulf of Mexico.

14. Above Morganza, 70io,000 cubic feet per second, according to
plan, will be diverted firomn the Mississippii River. through its distribu-
tary, Old River and tio Red River backwater area, to which will be
added a flow of 300,000 cubic feet per second from the Red-Black-
Ouachita-Tensas Rivers system. Of this total flow of 1 million cubicfeet per second, under project flood conditions flow at the rate of
100,000 cubic feet: pri second will go into storage in the Red River
backwater areaf:650,000 cubic feet persecond wil go down the leveed
Atclhafalaya River, and 250,000 cubic feet per second will pass throughthe West Atchafalaya Floodway. These flows supplemented by the
flow through thie Morganza structure and totaling 1,500,000 cubic feet
per second will pass to tile Gulf of Mexico through the lower A tehb-
falaya River and Wax Lake outlet.

VII. DIVERSION OF THE MISSISSIPPI RIVER THROUGH THE ATCHAFALAYA

15. The Old-Atchafalaya Rivei system is the'farthest upstream dis-
tributory or natural diversion outlet of the Mississippi and departsfrom its parent stream at a point 313 miles above the Gulf of Mexico
or 302 miles above the Head of Passes. The distance from the depar-

11



12MISSISSIPPI RIVER AND TRIBUTARIES

ture point to tile Gulf of Mexico by way of the Atchafalaya Basin is
only about 140 miles. Thus tlhe slope through tile Old-Atchafalaya
Rivers system is more than twice that found in the Mississippi below
their common point. Over the past 90 years since the early settlers
removdl the extensive logjatns (known as rafts) which obstructed frce
flows, the development of an efficient annl adequate channel in tihe
Atchafalaya River for accommodating large flows from the Mississippi
River lhas bcon reta,'ded due to the existence of v deep layer of erosion-
resistant clays. However, surveys show that the more resistant mate-
rial lhas wolrn through in places, the currents are now working on the
more easily rodibl unlllderlying sands and gravels, and the river is
enlarging at an accelerated rate.

16. Studies of surveys indicate that in general the lower Mississippi
Rivr isI in equilibrium, but that its chanelll immedi(latly below Old
River in late years has slhownla tendency toward deteriorationn. Tile
Old and( Atciafalaya are clearly inmn period of adjustmentbutb are far
from cqtuilibriumallnld are actively flattelniiig their slopes and cnlarig-ing their channels in this effort. Serious concern about tile possible
captiire of the Miississipl)i River'l'ytlhe Atchafalaya was ovi(tlnceld in
1888 by IreportsI to thle Miississi8pi River Conimission from the field
staff. A close watch has been maintained of tlihe-rate of lcevelopment.
Several formal reports have heretofore been rendered to the Chief of
Enginliers and at times to the Congress, but no action was recom-
menlded diio to tlie lack of a positive trend-or rate of developmnceo t.
The increasing flood-carryiiig capacity of the Atchafalaya River lias
not been opposed because this developmniit Ias bcon in keeling with
the adopted flood-control plan which contemplatedt.ic enlargellment
of the Atehafalaya River so that it and the adjacent floodways could
carry their share of the project flood.

17. Since 1932, for a discharge of 410,000 cubic feet per second,
thle wtersurface levation or stagc at Simmesport has decreased 10
feet, whila the stage at the end of the Atchafalaya River levees, 70
miles downstream from Simmcsport, has increased 3 feet. Stated in
another way, during the 40-year period between 1892 and 1932, for a
stage of 40 feet at Simnnmsport, the discharge of the river increased
60,000 cubic feet per second, an average of 1,500 cubic feet per second
per year. During the 18-year period between 1932 and 1950, and
for the same stage at Simmesport, the.discharge increased an addi-
tional 130,000 cubic feet per second, or an average of 7,200 cubic
feet per second per year. Although some assistance in this enlarge-
ment was provided by dredging, its effect lhas been minor. A sttidy
of the areas, depths,. and widths of the river in its upper 45 miles
clearly shows that these elements are becoming larger and, most
important, ttheitr rate of cnlarigeci'int has been accelerated since
about 1932. It is indicated that if tlie discharge capacity at Sim-
mcsport'continues to increase in. the future as in the past 18 years,
a condition will bedeveloped wlhere by 1968 themaior portion of
the flow of the Mississippi River will have been seized by the Atcla-
falaya. This enlargement in the upper reaches of the Atchafalaya
has been accompanied by a flattening of slopes due to the deposi-
tion of scoured material in the basin below the termination of the
river levees. As a result of these flattened slopes, it may reasonably
be expected that the rate of acceleration of increase in discharge in
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the upper ri'er of the last 18 years will not continue for the next
similar period.

18. Consideration has been given to tlhe rate at which the Atcha-
falaya has been pushing through the deposits being dropped il the
lower portion- of the Atchafalaya Basin known as Grand Lake and
SiL-Mile Lake just north of Morgan City. It is estimated that if
the downstream advancement of the river channel which occurred
from 1916 to 1950 were continued, an efficient single river channel
would be developed by 1985 or 1990. Tlh existence of such a well-
developed channel is considered to be an important consideration
before tile major flows of the Mississippi River will choose a new
route to the gulf. However, it may be expected that tlhe channel
in the lower basin will accelerate its development due to a confine-
ment of flows within tlhe material deposited.

19. Geological studies clearly slow that each new course of the
Mississii)pi River developed because it held a gradient advantage
providing a shorter route to the sea.. Available information indicates
that the initial stages of each diversion took place slowly and at
a certain stage of tlhedevelopment water flowing through the main
channel was insufficient to maiiitain it and rapid deterioration set
in. The stage just before diversion became certain lfis been termed
the critical stage. After this stage liad been reached deterioration
of the main cliannel added further impetus to diversionary action
in the new distributary channel until little discharge could pass
through the Old main chanilel except during floods. The critical
stage in stream diversion development is reached when about 40
percent of tic total flow is carried through the distributary channel.
If this critical stage las been reached, a few flood flows can resiiltin completing the diversionary action and any effort to prevent tiis
action becomes extremely costly or even impracticable. The Old-
Atchafalaya distributairy has increased its dischari.gecarrying capacity
from approximately 10 percent of the Missississppi River flow in 1928
to an average of 24 percent in 1952. However, tle rate at which
the increase in discharge has been occurring is accelerating and has
been doing s0 since 1928. Several large floods such as were experi-
enced in 1927 or 1950 could readily cause the critical stage to be
reached; Under existinhg'ad an ticipa.ted conditions of development,
it is believed that tlie diversion will have reached a critical stage
somcwhiere between 1965 and 1975. The time when the Atchafalaya
River will have become tle master stream depends, of course, upon
a number of factors, most of which are dependent upon the wet or dry
weather cycles occurring after the critical stage 'is reached.

20. It is believed that all of tlie clemenits'piesent in the concept of
diversions are now present in the Oldl-Atclafalaya situation and
in a pattein favorable to the Mis.sissippi accepting the Atchafalaya
Channel as its own within ia relatively brief span of years. After
considering all the contribting factors, it is estimated that the
Atchiafailaya River can well becorie'lthe iain or master st.retim below
Old River somewhere between '1968 anl 1985, probably around 1975,
The problem of control and the timnlng of corrective action should be
approached on the basis of the critical stage rather than when major
flows will have accepted the new channel.
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VIII. NEED FOR POSITIVE CONTROL MEASURES

21, It thl( channel conditions now existing couil be reliably sta-
bilized and further change prevented, there would be no need for tho
construction of control structures. As las been .shown, however,natullrl conditions are changing definitely in favor of the Atchafalaya
and the rate of_ change is accelerating. Shotild tie Mississippi be
permitted to adopt the course of the Atchafalaya, a major' change in
the economy of the basin would result. Tle entire flood-control
plan for tlhe lower river uponwh l ich very large sums, both local and
Federal, have been expe.lnded to (late would require abandonment or
extensive revision A single river channel through the Atchafalaya
Basin of sufficient capacity to accomodatc flood flows now carried by
the Mississippi, the R(edl Ouachita, and Black Rivers would completely
change tlhe flood situation in south Louisiana. As the Mississippi
River Channel below Old River gradually became filled with sands and
silt it would e capable of arrying less and less of tlhe flood flows until
finally the the Atclifalaya River and. basin would have to carry the
major portion of tle project flood. This would require improvement
of the overbank and channel capacities through the lower portion of
the floodway an(l make necessary tie raising and widening of the flood-
way protection or guide levees. These levees aro now being con-
stlructedto a height considered practicable fofounfodlnaloon itonits in
extensive reaches on both sides of tle basin and further raising can
only be accomplished at great cost and risk, Development of the
channels and overlbank area to accomtiodlate tle increaseddischarges
would require laIlg cxpcnditures of fntls for many yecairs to come.
Tlhe Atchafalaya Basin Floodway below the Icve(ed-Atc(hafalaya River
is not now capable of carrying safely its assigned flows within its pres-
ent guide levees and will not be capable of doiig so with reasonable
freebo,,rd.until an efficient channel is developed from the end of tlhe
Atchafalaya River levees to the Gulf of Mexico. During high stages,sediment is dc losited in thle lake and overbaik areas thereby increas-
ing flood stages an(d thus the capacity of tlc floodway will continue to
1)e reduced unless compensating channel and overbanik improvements
are. Provided. Maximum channel development occurs'uiinder; natural
conditions when stages range' from medium to bankfull. Altlilough
some dredging will be necessary to, assist in the development of an
cfficioni'channcl in this area, controlling tlhe flow to maintain the most
beneficial stages would assst-ift this (levelopmclntfmtaterially and result
in rediuc'd dredging costs. In addition to project and medium to
bankfill flows, consideration must )e: given to low-water flows. Anyworks constructed for tlhe control of Old River should provide for tlle
regulation of low flows so that both the Mis'ilssippi and Atcliafalaya
will receive their fair share of fresh water which is now becoming a
critical concern to' municipalities and industries. It is equally 'impor-
tant that the Atclifalaya receive its share of the sediments in order
that scouring of its bed in the upper river will not be increased. The
distribution of flow and sedimnent in the Mississippi and Atciafalaya
Rivers is now in desirable proportions andl should be so maintained.
Control measures which will assure the maintenance of thle present
water-sediment relationship are needed.

14



MISSISSIPPI RIVER AND TRIBUTARIES

IX. NAVIGATION

22. Old River is an existing natural waterway. It is the connection
between tile MIississippi River and the Atchafalaya Iiver, and tile
Redl-Black-OnaclhitLa Waterway. It is an integral part of the Overton-
Red River Waterway which was authorized in 1946.

2:. 'The Atclhafalaya River is navigamle andl has long been used in
local traffic. At Morgan City, La., it connects with tlhe Gulf Intra-
coastnl Waterway between Apalachee Bay, Fla., and Brownsville,
'Tex. In recent years, since 1948, it has been in active use by contract
carriers in barge operatiIns, principally by the more modern high-
p)owere(I, integrated tows transl)orting petrolutrm products from the
west Ilouisiana and east Texas refineries to tile upper Mississippi and
Ohio Ri vers. The AtchlafalayaIsis not under impovement for naviga-
tion, and( on an average of about 6 montlhis ii".tih year adequatedepths
for large barge operations are ilot available in thli lower reaches of tile
basin, generally in the Grandlake-Six-Miile Lake area where the
deposition of erode( material is paL'ticullarly active. A report from
the Chief of Enginelers is now before Congress (S. Doe. 53, 82d Cong.,
1st scss.), which recommniends that navigable dlepths be made available
at low stages by (dredging at an estimated cost of $440,000 and $150,000
for annual maintenance.

24. Thle gulf coast region, including thle lower Mississippi Valley,
is in an active stage of (lev(loplniint. rThe petroleum and natural gas
developments llave attracted industry of many types. IFavorable
climate anrd adequate labor are also conitri)iltilgfactors. The exist-
e1(ce of navigable wat(rwiillwas not only aided in this development,
but to a v(ery considerable degree has mad't it possible. The expansion
of industry, together with tlue further development of petroleum
Trsources, especially the offshore operations, wvill, it is b1lieveCd, result
in further rapid' growth of iVaterwayv traffic east alnd west along tile
gulf coast. ''lhe great developments in natural resourcess and( iInduistrial
expansion in tlie cDeep South and the readiness of waterway ti'anspor-
tation to meet tlenIee(ds of this movement indicate that navigation on
the Atchafalavya, an important artery in the expanding retgioi, should
be carefully consi(lered and amply providetl for in any plan for prevent-
ing the diversion of the Mississippi River. However, inl view of tile
necessity for a detailed analysis of tlhe trends of present traffic and the
nature of prospective traffic, it stis t practicable at tliis time to present
'thle economics andl to determinee tlie size and( estimated cost of provid-
ing an lock ill tile Old River control project. In keeping with the
proposed sequence of construction (pars. 38-4:3) it will be at least 4
years after the control stitietures are begun before tile const:iictionof
a navigation lock would be initiated. Although it is considered that
a lock will i)e necessary, tlle required provisions for navigation will 1)e
determined more adequately prior to a request for construction funds.

X. RED nIVER BACKWATER

25. Protection for the Tensas-Cocodrie area in the Red River
)ackwatelr lhas been plrovitcid lndr exist.g authority, Likewise,
authority exists to provide protection to a(lditional areas in tile Red
River backwater when economically justified and which can bo ac-
comnplished without jeopar(lizing tlie Imin Mississippi River levees
and without preventing or jeopardizing the confinement of flood
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flows -llrougl the Atchlafalaya River and Atchafalaya Basin as contem-
plated in the a(lopte(l project. The Red River backwater landls
should remain available for temnpoiary stoirage andi ovelrbank flow of
excess floodwaters from the Red and Mississippi River as now
occurs under existing con(litions and authority. It is important that
further reduction of storage capacity in the Red River backwater
area be permitted only after careful and judiciousliigineeCringst'(lty
ihas shown tha the flood protection works on the Mississii River
antl in thle Atcliafalaya River Basin can safely contain major floods
without their safety bcing jeopardie(d. The magnitu(le of the project
flood in this latitude makes it imperative that first and continiling
consideration be given to the accommodation of flood flows without
endangerinig the safety of the downstream flood-control works. The
development of the Atcllafalaya River and its lower basin must lave
progressed to such an extent that tleir incr'asedl flood-carrying capac-
ity will compensate for any amount of reduction in storage capacity
in tlhe Red Rivei backwater without an increase in stage below the
latitude of Old River or in the Red River backwater area.

26. Tlhe-lands in tlhe lower portion of the Red River backwater
area are generally flat, poorly drained, and interlaced with shallow
lakes, sloughs and the remains of old water courses which have become
partly filled wit silt from many overflows. This a.rea is mostly
cutover woodland with a remaining stand of about 1,000 bolard-feet
per acre of merchantable timber. Only a narrow strip of relatively
high land adjacent to and along the Mississippi River at and bclowv
Point Breeze has been (levelopl(e as practically the entire amca is
subject to annual flooding.

xi. ECONOMIC CONSIDERATIONS

27. New Orleanis is one of the Nation's largest ports, and from Baton
Rouge to the Head of Passes a vast industrial development, has
occurred along tlhe banks of the iiver. Should tlle Mississippi be
lost tothel Atchafalaya it could be expected( that the present channel
of the Mississippi River would' become filled with sands and silt for a
considerable distance below- Old River and eventually no flow, except
during floods, would pass(downtlhe leveed channel. The loss of low-
water flow down tle Mississippi an(l through South and Southwest
Passes would increase the cost of maintenance of the deepwantet
navigation channel 'up' to Baton Rouge. The present6 large tonnage
of barge traffic from theilpper reaches ofthe Mississippi and Ohio
Rivers would eventually have to be rerouted through the Old Atclia-
falaya system an( thoe Iitracoastal Waterway to New Orleans tihusadding materially to costs ofoperation. In order to provide for tlhe
resulting increasein volume of traffic between Morgan City and
New Orleans, tlie section of the Intracoastal Waterway connecting
these pointswoildhrav to be reconstructed. An alternative solution
of this probliin wloiild:bce tocsiistrufict a navigation lock and barrier
dam in theMIissii ppi below Old RiVi' ind maintain a dredged chan-
nel from tle lock to' the vicinity of Baton Roilge. The initial cost of
either solution would be great aiid the maintenance costs would like-

wise be high. The present deep'water channel below Baton Roulge
wouldht: become ineffective as ana adequate source of fresh-watersupply
for domestic and industrial use because there would be salt-water
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intrusion probably as far up as Baton Rouge. The impact on the
present and fast growing industrial developments in this area would
be very great.

28. The effectiveness of the costly Bonnet Carre and Morganza
structures and floodways would be practically eliminated since the
amount of flow which could pass below Old River -would not exceed
the present below-bank channel capacity of the Mississippi River at
New Orleans.

29. Equilibrium conditions now existing in the Mississippi would be
disturbed upstream probably beyond Vicksburg with a consequential
increase in meander activity. The increase in meander activity by the
Mississippi would result in making obsolete a large part of the now
effective bank stabilization works and would add a threat to the almost
completed main line levee system. During the transition stage in
development of the Atchafalaya, river navigation below Natchez would
be difficult due to increased velocities and meander.

30. The existing low-lift locks and navigation floodgates in the lower
Atchafalaya Basin would have to be reconstructed to provide higher
lifts made necessary by an increase in flood stages. The present Intra-
coastal Waterway would have to be radically modified in this region.
Reconstruction of existing bridges, pipelines, power and telephone
lines and cables crossing tihe Atchafalaya River and Basin would be
necessary as a result of the increased channel area of the Atchafalayn
River and increased stages caused by the additional flows. Existing
levees and railroad and highway high-level crossings would have to be
redesigned and reconstructed to higher elevations. Raising: of the
levees to the new grades in the middle and lower reaches of tlie basin
would be difficult and costly due to the lack of satisfactory material
for embankment purposes and to the weak foundation conditions in
this area. 'The urban areas of Simmlesport, Melville, Krotz Springs,
Morgan City and Berwick would be subjected to the threat of
destruction.

31. While these economic losses would not all occur immediately,there is no doubt of the final consequences should the Mississippi be
permitted to change its course to that of the Atchafalaya.

XII. ALTERNATIVE PLANS CONSIDERED

32. Any satisfactory plan for the control of Old River must have
the structures located in Old Riiver, in the Atchafalaya River, on the
west bank of the Mississippi River above Old River, or at a combina-
tion of such locations. Regardless of where located, the structure or
structures must be capable of passing the plainced amount of project
flood flows, must prevent diversion of the Mississippi through the
Atchafalaya, must be flexible in operation in order to maintain as
nearly as possible the present distribution of flows of water and sedi-
moent, must provide for low flows and navigation, niust offer assurances
of long lifo, and must be reasonable in first cost and in subsequent
maintenance. The nature and importance of the problem clearly
require a safe and permanent solution. Hydraulic considerations,
foundation conditions, and excessive construction costs make infeasi-
ble the selection of either Old River or the Atchafalaya as a possible
location for the major control structure or structures. Many plans

50480 4-----3
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wore given close engineering consideration, and some of the results are
sumfmar-ized in tire following paragraphs.

33. Studies indicate that any structure located near the lower end
of the Atchafalaya River levees would require an extensive and im-
practical amount of levee raising in order to affect-appreciably the
stage and discharge of tile Atchafalaya near its head and hence such a
location would not be feasible. Thus, a control should be located
as far upstream as practicable. Several plans consisting of dams
across the Atchafalaya River in conjunction with weirs, overflow dams,
and notches, all of which required the construction of one or more
locks for navigation, were considered. A series of low-sill dams in
the upper reaches of tle Atchafalaya River constructed of stone or
other nonerodible material which would distribute the fall in water
surface over a long reach of river and thereby eliminate the necessity
for a lock were also considered. Although these plans met a varying
number of the requirements, disadvantages inherent in the structures
were tile high cost of initial constI;uction and subsequent maintenance,
the high velocities which would be created, a lack of means for regu-
lating the flows needed to aid in the development of channels in the
lower basin, and most important, the danger of failure during critical
periods of flow. Studies indicate that the Atchafalaya River will
continue to enlarge and deepen downstream from any structure built
within its banks and the uncertainty incident to the protection of
structures so located would make their construction, in the Atcha-
falayan River proper, undesirable. Also a means of friction control
in Old River was considered by which the channel rougihness would be
increased by shingling with stone. In addition to most of the dis-
advantages enumerated above and the fact that it would be more or
less experimental in nature, this treatment 'wolild require extensions
or additions in order to maintain its effectiveness as the river enlarged
or deepened down'str'eam.

34. The remaining possibility then is to locate the structures where
flow from thie Mississippi River can be definitely controlled before it
reaches the Red River backwater area. As Old River and tlie Red
River backwater area now act as a temporarystorage and (listribu'ting
basin6-for overbank flows in this latitiude, structures located so as to
take advantage of this already existing condition would be ideal from
both an englneerig and 'economic viewpoint. Structures located
on thle west bank of the Mississippi River above Old River with a lock
in Old River for the passage of navigation would satisfy the conditions
of effectiveness, permanence, safety, and reasonable cost.

XIII. PLAN OF IMPROVEMENT

35. Description.-Thle plan outlined herein provides for the control
of flows from theo Mississippi River into the Atchafalaya River-and
Basin. Principal features of the plan, as shown on plate 3, consist of
two mechanically operated control stri"6ires located.on the right
bank- of the Miississppi River approximately at mile 312 above
the Head of Passes, an inflow channel fromf tl Missssiippi RiVer to
the low-sill cont trol ructure, an outflow channel connecting the low-
sill control structure with Red River at about mile 12 above its mouth,
a lock for navigation connecting the Mississippi and Old Rivers,
inflow and outflow channels for the lock, an earthen dam closing Old
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River, enlargement and extension of main-line Mississippi River
levees from Black Hawk to Torras, and bank stabilization as required
in the Red and Atchafalaya Rivers betweent'the outflow channel and
the vicinity of Simmesport. The two control structures are designed
to assure the passage of a flow of approximately 700,000 cubic feet
per second from the Mississippi River during the project flood. A
general description of each of the principal features of the plan of
improvement follows:

(a) The low-sill control structure will be reinforced concrete with
gates having a gross length of 577 feet between abutments and con-
sisting of 13 gate bays each having a 37-foot clear opening between
piers. Except for 3 low bays with weir-crest elevation at -5 feet
mean sea level for the purpose of passing low flow, weir crest elevation
will be 10 feet mean sea level, which will permit passage above this
elevation of Mississippi River flows into an outflow channel which
extends to Red River (plate 4 1).

(b) The inflow channel from the Mississippi River to the low-sill
control structure will be about one-half mile long, having a bottom
width of 1,000 feet at elevation -5 feet mean sea level and 1 on 4
side loopes.

(c) The outflow channel from the low-sill control structure to Red
River will be about 7 miles long, having a bottom width of 900 feet at
elevation -8 feet mean sea level near the structure and at elevation
-10 feet mean sea level where it enters Red River. Side slopes will
be 1 on 4 between the structure and the uniform channel section which
will be constructed by dredging.

(d) The overbank control structure will be of reinforced concrete
with shutters, having a gross length of 3,356 feet between abutments
and consisting of 73 bays each having a 44-foot clear opening between
piers. Above the weir-cre'st elevation of 52 feet mean sea level, flows
will pass from the Mississippi River into the Red River backwater
area where they will be carried overland and through natural channels
to the head of the Atchafalaya Basin (plate 5 i),

(e) The lock will be located approximately 1 mile southwest of the
mouth of Old River in a land cut between Old River and the existing
south bank levee. The dimensions of the lock will be determined
after further: detailed studies have developed the requirements of
navigation (par. 24).
(f)The inflow channel extending from the Mississippi River to

the lock will be about one-half mile long and the outflow channel
extending'from the lock to Old River will be about 1 miles long.

(g) Between Black Hawk and Torrass, existing Mississippi River
levees will be raised above project' flood-flow line, strengthened and
extended where necessary to link tlhe proposed structures with each
other and with the existing main-line levee,system. An operation
storage, and maintenance area about 1,000 feet long will beprovided
between tihe& two control structures. Final closure of the Old River
Channel will be made by a hydraulically constructed earth dam.

(h) After:favorable channel alinement has been obtain inedin the Red
and: Atchafalaya Rivers between the outflow channel and the vicinity
of Simmesport, this reach will be stabilized by means of bank pro-
tection works.

I Not printed.
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(i) Approximately 9,800 acres will be- required for the structures
and their inflow and outflow channels. An additional 11,700 acres
will be needed for a spoil-disposal area for the excavated material from
the outflow channel. The major portion of these lands lying between
the outflow channel and Old River is undeveloped and subject to
annual flooding.

(j) There are no railroads or utilities which interfere with the
contemplated structures. The right-of-way of the abandoned railroad
between Coochie and Torras was acquired by the Louisiana Depart-
ment of Highways in 1940 for use in constructing a secondary road
No work-has been accomplished south of Coochie.

36. This plan of improvement constitutes the most practicable
and economical known means of preventing the diversion of the
Mississippi River into the Atchafalaya at the least overall cost to the
United States. It meets all of the criteria stated in section XII
above.

37. Possible deviations from the plan.-Deviations from the plan
described above may be found to be desirable after more detailed
engineering studies have been completed. The dimensions and ele-
vations set forth above are preliminary and subject to modification.
Any such departures, however, will be in details of design rather than
in overall concept.

38. Order of construction.-It is important that construction be
initiated promptly and accomplished in a prescribed order because the
carlcist date wheii construction can be completed very nearly coin-
cides with the date whicn it is estimated that the critical stage in
diversionary development of the Mississippi into the Atchafalaya will
be reached. Any .material delay ir-commenccment of construction of
the works can and probably will add to the construction difficulties
and result in added costs. Coistiluction should start, not later than-
fiscal year 1956 beginning'in July of 1955.

39; The low-sill control structures with its appurtenant inflow and
outflow channels aiid adjoining embanknments should be constructed
first. The completion of these works will provide a means of passing
low flows and considerable flow above elevation 10 feet mean sea level.
It is the most necessary control iinit to have available should it become
imperative to close: Old River prior to completion of the overbank
structure, the navigation lock, or both.

40. The overbanik control structure and upper levee embankments
should be coniplcted iiext. After completion of the two control struc-
tures, the gap and channel area at Old River could be reduced or
entirely closed if necessary to prevent enlargement of the Old and
Atchaalay.a Rivers to a point where it would be impracticable or im-
possible to control them.

41. Construction of tie lock and its appurtenant channels should
be initiated promptly after the two control structures are well ad-
vanced toward completion. Unless emergency conditions dictate
otherwise~ the lock and its channels should be completed prior to
commencement of closure of Old River.

42. After the low-sill and overbank structures and the lock have
been completed, the closure of Old River and the remaining levees
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should be constructed. This construction should be undertaken and
completed during favorable low-water stages.

43. The reqtiiired stabilization of the channel alinem:ant in the Red
and Atchafalaya Rivers referred to in paragraph 35 (h) above will be
accomplished in increments as channel and alinement conditions be-
come favorable. These conditions will not develop. until all other
features of the plan have been completed and in operation for several
years.

XIV. PLAN OF REGULATION

44. The authorized flood-control project provides for diversion of
floodwaters in excess of the safe carrying capacity of the various
levee system protecting the agricultural, urban, and industrial areas
lying within the lower Mississippi valley. The adoption and con-
struction of the improvements proposed in this report will not ad-
versely affect the security of these leveo systems as the structures can
be manipulated so as" to maintain the division or proportioning of the
total flow in this latitude contemplated in the adopted project.

45. Improvement in the capacity of the Mississippi River Channel
resulting from the stabilization program as well as many other reasons
may cause some local changes in the present flow conditions in this
latitude, and itmiay be desirable to maintain or improve the Mississippi
River below Old River by increasing its flow during moderate floods.
It is also desirable that tle efficiency of the upper Atchafalaya River
be increased by permitting continued but limited enlargement. It
is especially desirable that flows be regulated in a manner which will
promote and assist in the development of the channel in the lower
Atchafalaya Basin so that the river and floodway through this region
will be capable of carrying their portion of the project flood at stages
no. higher and probably lower than the present design flow 'lines.
This will, if successful, avoid the necessity of construe acting the guide
levees to a higher grade at great cost, even if practicable.' It is
especially important that backwater stages in tlie Red River back-
water area not be worsened. Distribution of future total' major
flows in approximately the same proportions as occurred in ;1950 is
necessary if these objectives are to be accomplished. The 1950 flood
and flood data provide a suitable basis for future controls. The
structures will be operated in such a manr er as niot t'o increase flooding
in the Red River backwater area during future floods over'that which
would have natturially occurred had such future floods occurred in
1950. It is contemplated that the proposed improvements will
eventually result in improved flood conditions in the backwater area,
through the Atchafalaya Basin, and along the Mississippi River
below Old River.

XV. COSTS

46. Estimated first costs and annual charges (based on current
prices as of December 1953) of the improvements, excluding at this
time the navigation lock, are as follows (see table 1 for details):
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Item Federal Non-Federal
I I -

First cost: i
Lands. ----------,-^..-.................. ---..------------.------ $425, 000........--..-
Roads and brld ges.. ---..--....--------------------------- 349, 0Q -. --..--. .

Ohannels nd canals.. -- ..--..-------.--------- -----------. 10, 610,000 --.......
Levees and closure section -..--......--- ----.. ---..------- ----------- 004, 00000 ...........
Low-sll structure------ -----------....-------------------- 17, 769, 000......-
Overbank striutuire --..---....-.--.......---- -------- --.-----..------. 8, 669, 000 . .......
Bank stabilization ---...........- ..---.--.---..------ .-------..--------- 4, 025, 000.... ...
Rights-of-way (Mississippi River levees) ....-----------------.-------.------------- $10,000

Total...---..-- --................------------- --.------..----.-------.- ' 4, 741,000 10,000
Annual charges:Interest---......-----.----.- ------- ---------.-------------------- 1,169,000 400

Amortization (60 years) ...-----.------..------..--------------.-- - 480,000 65
Operation and maintenance --.---------- ...--------------------.- - 231,000 400

Total . ........- .- ---------------------.----- ------- ------.--1,880, 000 865

I Exclusive of navigation look and approach channels thereto.

XVI. BENEFITS

47. A measure of the benefits which would accrue as a result of
preventing the diversion of the Mississippi River into tlife Atchafalaya
is the cost which would be necessary to provide substitute facilities
and the cost of irreplaceable economic losses. A vast industrial com-
plex has developed below, in, and above New Orleanis which is vitally
dependent upon Mississippi River fresh water for manufacturing
processes. These industries utilize the Mississippi not only as a
source of fresh water but also as a means of carrying off the efluents
and byproducts. Reduced flow in the Mississippi would permit salt-
water intrusipn to an extent-where its water would be practically
useless to these industries. The high degree of pollution in tlie
reduced stream would make the water unfit as a source of public
water supply and for many other uses. Increased lmenlldering of tlie
Mississiippi and Red Rivers would result in a loss of agricultural lands
along thiir banks, During the time when the new route for the
Misissisppi is being developed, neither channel will be efficient and
large flood damages will occur. These losses are presently intangible.

48. The cost of major works which would need to be constructed,
modified, replaced or which would be completely lost has been esti-
mated, based on 1953 price levels. A new source of water for the
water supply systems serving a population of approximately 750,000,
including the city of New Orleans, would have to be developed at
great expense. New Orleans, Baton Rouge, aid niany smaller com-
imunities with a. total populatioi-of about 825,000 which are now dis-
chargingraw sewage into the Miissippi would be forced to construct
sewagedisposal plants. Changed slopes and increased velocities in
the Mis"sissippi between Vicksburg and Old River and in Red River
below Boycoewould-cause, these streams to meander actively with the
probable result that:existing revetments,:,ibank-protection works, and
even some of the main-linelevees would :be destroyed. Widening of
the Atchafalaya Rver would resul t in the loss of the levees along its
banks, necessitate' the relocation of the urban 'centeirs of Siminesport,
Melville, andKrotz Springs, and require modification of railroad aid
highway bridges and utility crossings over this stream. The Atcha-
falaya Basin protection levees and the flood walls at Morgan City
and Berwick would need raising but can be done only at great cost
and risk due to poor foundation conditions. Wax Lake Outlet would
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require enlargement with a consequential need to modify railroad,
hignhway, and utility crossiiis.: It would be necessary to modify
utilities and reconstruct the high-level crossings over the Atchafalaya
Basin Floodway. Reconstruction of the navigation locks at Bayou
Sorrel, Bayou Boeuf and Berwick to provide a higher lift would be
required as would niodification of the Calumnent floocdgtes. A naviga-
tion lock in the Misssissippi Rivir below Old River and in the intra-
coastal canal on each side of Wax Lake Outlet would be necessary
and channel maintenance costs would be increased. The approximate
cost for construction, replacement, modifiction,aon,and abandonment,
based on current prices, is estimated to be at least $475 niillion with
additional annual maintenance costs of $6,700,000. Thus the tangible
benefits to be derived from preventing the diversion of the Mississippi
into the Atchafalazya, after proper allowance has been made for the
projection of benefits over the economic life of the improvement and
the discoiinting of such benefitsi to present day conditions, are esti-
matted to hbe $14,600,000 annulially. These benefits are in addition to
the intangible benefits mentioned above. Annual charges (exclusive
of the navigation lock) are estimated to be $1,880,865. A comparison
of the Annual benefits with the annual charges indicates the high
favorable benefit-to-cost ratio of 7.7 to 1.

XVII. ALLOCATION OF COSTS

49. Except for the additional Mississippi River levee right-of-way
costs, estimated to be $10,000, which should be furnished by local
interests in accordance with the provisions of section 3 of the act
approved May 15, 1928, all costs are considered to be Federal.

XVIII. FLOWAGE CONSIDERATIONS

50. The flood Control Act, approved May 15, 1928, contains in
section 4 the provision that the United States shall provided flowage
rights for additional destructive floodwaters that will.pass by reason
of diversions from their main channel of the Mississippi River. It
further provides that in all cases where the execution of the flood-
control plan results in benefits to property such benefits shall be taken
into consideration. The comprehensive plan: for flood control as
authorized did not include'the protection of areas whose reclamation
was not economically justified, it being contemplatedthat such areas
would be left open for temporary storage and discharge of floods.
The authorized plan provides that flood flows in excess of the safe
capacity of the leveed channel of the Mississippi River, except for
those diverted through Bonnet Carre, will be diverted into the
Atchafalat' Basin. Passage of a-major portion of this excess flow
thrbugh:Old River and the Red River backwater area, without pay-
ment for flowage easements--is and always has been conteiplated-

51. Partial protection for the Tensas-Cocodrie area essentially
has been completed. Authority exists to provide protection, to addi-
tional areas in thie Red River backwater area which may be found in
the futuiie to possess economic justification and to be feasible without
jeopardizing'thesafety and integrity of the main Mississippi River
levees and without preventing or jeopardizing the diversions contem-
plated in the adopted project and their confinement through the
Atchafalaya Basin.
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52. Under the authorized plan and under existing conditions,
uncontrolled flood flow from the Mississippi River enter the Red
River backwater area through the 3 -mile gap in the main line levees
at Old River, During flows of maximum or near maximum volumes,
the existing Mississippi River levees below Shaw, La., are overtopped
and flood flows enter the Red River backwater area opposite river
mile 317 above Head of Passes, some 5 miles upstream from the loca-
tion of the proposed control structures. A large portion of the Red
River backwater area is now flooded almost annually from Red River
and from the Mississippi River through Old River, a natural distri-
butary. Flooding in the Red River backwater area under existing
conditions is normally controlled by stages in the Mississippi River
and under these conditions, there is little head loss during overbank
stages with the result that the backwater pool is practically level
during floods except when it is affected by substantial headwater flows
from the Red and Ouachita Rivers. When these rivers are contribut-
ing a substantial flow, they may induce a slope ascending upstream in
the backwater pool. In 1945 flooding extended to above Monroe.
(See pi. 1). The maximum volume of the 1945 flood at the latitude of
Old River was 2,123,000 cubic feet per second whereas thS project
flood flow at this latitude is 3 million cubic feet per second.

53. The plan of improvement does not incorporate a new diversion
or floodway nor is the diversion of additional floodwaters contemplatted
over that presently authorized. It merely provides for the control of
an existing natural diversion to preserve the integrity of the authorized
flood control plan and in fact prevent that diversion from exceeding
the flow that would obtain if present conditions remained unchanged
The discharge will flow through the same general area as under existing
conditions with the intake located about 10 miles above Old River
and some 5 miles downstream from the highest upstream point of
entrance of Mississippi River flood waters into the Red River back-
water area if the project flood should occur under the presently author-
ized plan and existing conditions. Manifestly, these controlled flows
will not constitute the passage of additional destructive flood waters
within the meaning of section 4 of the Flood Control Act approved
May 15, 1928.

54. In"sTuche as-its wascontemplated in the basic Flood Control
Act that the Mississippi River levees below Shaw, La., would be left
at the 1914'grade and thatithe Red River backwater area would be left
open and used fortemporaryy storage and discharge of floods except
for those areas where partial protection was economically justified; as
no increase in flooding in- the Red River backwater is contemplated;
inasmuch as the plan of iprovement provides a substitute means for
an existing natural diversion raherthan the creation of a new diver-
sion;-and because- no additional area is adversely affected; it follows
that under the provisions of law applicable to the existing project, as
amended and modified for Mississippi River and tributaries, and as
herein recommended, no flowage rights are to be acquired by the
United States.

XIX. DISCUSSION

55. The natural development of the Old and Atchafalaya Rivers
has been under observation by engineers for more than a century with
the result-that a wealth of valuable data have been accumulated. The
findings and conclusions resulting from a thorough study of these data
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have been reported previously in tile Atcliafalaya River stjudyl, The
gradient advantage h:eld by theo Atchafalaya ovOr tlio Mississippi, the
wearing away of the more resistant mnn trials in tile upper Atchafalaya
River channell, the rate and amount of cross-sectional enlargemlint in
the upper Atcliafalaya River, the change in tlhe stage-discharge re-
lationship at Simmesport, the increasing amount of (depositiOn in the
lower Atchalfalaya Basin, and the increase in percent of total flows
carried by the Atelfafalaya all clearly indicate that, unless control
measures are uiideitaken, the Mississippi will in time divert its flows
into the Atchafalaya. Studios indicate that the cliticanl stage in
diversion will be reached between 1965 andl 1975 after which one or
more floods could make the diversion a fact. Thus a point in the
stage of development of these (listributory streamis lils been reaclihed
which requires that steps must now be undertalen to provide struc-
tures which will prevent the MXississippi River from abandoning its
present channel below Old River and adopting the shorter course of
the Atclafalaya. This problem can not be solved by simply closing
Old River and thus keeping all except major'flood flows of thle Misisss-
sippi River from entering the Old-Atchtifalaya system. Such a
solution would not provide a means for insuring that the proper
proportion of flood flow would be divertedd through the Atcllafalaya
Basin as required andl as contemplated( in the Flood Control Act of
May 15, 1928. The lischllarge capacity of the lower Atchafalaya
Basin miust be encouragedl to increase, within limits, in order thiit this
part of the flow distribution system will function successfully during
the project flood. It is especially important tliat the Atcilafalaya
River develop its channel from the end of the leveed portion to the
Gulf of Mexico so that the lower basin can carry the flows required
within practicable levee grades. At tlie present stage of development
the lowerbasin will not carry the roject flood flows without extensive
emergency steps to plreveit tle protection levees boeing overtopped.
Some dredging in this portion of the basin is contemplated to assist
in the concentration of flows and development of a single channel.
However, not much dredging of this character should be undertaken
prior to initiating construction of control works. 'The most economi-
cal way of providing a(lequate flood-carrying capacity through the
Atchafalaya Basin is to use the energies developed 'by flowing water
as a force for scouring out anl enlarging the river channel through its
swamp and lake area, with some hydraulic dredging assistance where
resistant materials restrict natilral enlargement. Observations over
a long period indicate that the river in theo lower basin develops
greater scoring activity between midbank to bank-full stages and the
capability of regulating the rate of flow from tlie moe moderate and
prolonged ood p f quitefloodsshould permit th dev mentor aquat flood
capacity at the least cost to' the United Statc's. It is also necessary
that the MissisSippi 'River channel below Old River be maintained
in order that the flows it must carry in times of great floods can be
passed at stages no higher than those provided 'for under: the adopted
project. Maiintenance of low flow distribution,; of navigation chan-
nels,, and above all else, needed flood capacities below Old River
require the capability of regulating flow in both the Mississippi and
Atchafalaya Rivers. None of the alternative plans considered pos-
sessed the characteristics of flexibility needed to overcome the vary-
ing patterns of floods in timing or magnitude or permit regulated and
controlled flood flows to be directed so as to assist in these objectives.
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56. In order to be effective, the control structures must be locatel
in the upper Atchafalaya ivIinRirnO ver, or on the west bank of
the MississippiRiver. Since safety and performance
of any structureslocated in the Atchafalaya River proper cannot be
assured at reasonable cost it is felt that construction of control meas-
ures in the Atchafalaya entails risks too great for an uilnrtaking of
this importance an( magnitude. The location in Old River of control
structiiueics which will meet all tlie requirements would he too costly to
construct and maintinn. The only acceptable location then is on the
west bank of the Mississippi River above.Old River. The site selected
is also favorable to tle maintenance of lcsiralle plrop)ortions of seli-
ment flow distribution, an important factor in preserving the regimen
of the Mississippi and Atchafalaya Rivers under conditions now exist-
ing.

57. An increasing amount of wllterborne comnmer(c is being trans-
polrted on the Atchafalaya River. If the proposed navigation project
now before tle Congress (S. Doc. 53, 82d Cong., 1st sess.) is author-
izced annd funds are provided for construction and maintenance of an
all-year route it canl)e expected that commerce on the Atchafalaya
River will increase rapidly. Economic development in the upper
reaches of tile Ouaclhita and Red give indications of additional com-
nmerce on these streams. The closure of Old River to navigation would
result in the al)bndonment of navigation projects serving tliese areas.
Therefore, a navigation lock connecting Old River with the Mississippi
should be provided. Before the size of tlhe lock can be determined
and the economics developed in support of this feature of the overall
plan of improvement, it will be necessary to analyze the trends of
present traffic and the nature and magnituJde of prospective traffic.
Therefore it is not practicable at, thistime to include the navigation
lock in the cost estimate.

58. Sincetile Cointrol structures will be designed and( opleralte( so as
not to increase flooding blt rather to improve-conditions and in view
of the conclusions reached in section XVIII, it is not contemplated
that tlie United States acquire flowageeasements over the Red River
backwaterareaoor any part of it. In view of thie operational require-
ments of tlie plan, tlhe purchase in fee-of the lands onl which the sti'ic-
tures and:,chanhicls are located is conteii plated., Rights-of-way for
new main-line Mississippi River levees and enlargements should 1e
provided by the local- interests in accordance with the provisions of
the Flood Control Act of May 15, 1928, as amended.

59..i Authority exists under. present law toprovide protection to
adlitional areas in tlie Red River backwater area where economically
justified and without jeopardizing the safety and integrity of the main
Mississippi River levees and without preveiiting: or jeopardizing tlhe
control of diversions through the 'Athiafalayi:a River and Basin:ascontemplated in the adopted project. Although protection for addi-
tional areas is not an integral part of this plan,studies indicate that
some additional areas may have economictification for partialpro-
tection. However, no part of theRl d River backwater area should
be withdrawn from temporary storage use until the development of
the Atchafalaya River and its lower basinas progressedto such an
extent that their increased flood-carrying capacity will compensate
for the amount of storage withdrawn without raising stages in the
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Atchafalaya River, the Atchafalaya Basin, or in the Red River back-
wa ter'.

60. Justification for tihe plan of improvement is based upon thleenormous economic losses which Would be sustained by cities, indus-
tries, agriculture, utilities, communications, navigation, existing flood-
control works, and the United States if the works recommended are
not undertaken or are unduly (lelalyedl. Should the Mississippi River
divert itsinajor flow through Old River into the Atchafalaya Basin
the additional costs to the Unitedl States of providing means of regain-
ing control of floods by development and( construictioi of new struc-
tures to care for the l)roject flood of 3 million cubic feet lper second
would be many times the cost of the works reconllenl(l(d lerein.

61. Stat.emenitsreceived from the Forest Service and Soil Consor-
vation Service of the United States Department of Agriculture indicate
that there will be no harmful effects on either the agriculture or onl
National Forests of the region as a result of construction of these
improvements. 'The Iou isiana Forestry Commission concuiis in this
opinion. The United States Department of Healthl, Education, and
Welfare and the Louisiana Department of Health state that no adverse
effects can b)e foi';seen as a. result of the proposed improvements. ''he
Fish andn Wildlife Service of the Department of the Interior states
that the possibility of salt, water intrusion resulting from low flows is
the only hazard foreseeable to that agency (appendix A). However,
each agency is much concerned over pollution problems wlich are
likely to restilt from diversion of the Mississippi into tle Atchafalaya.
These problems pertain to pollution' by sewage, trade wastes, oilfield
brines, anid alt water intrusion from the Glf of Mexico. Pollution
of tile smaller Misiissssippi River flows resulting from diversion would
rend er it, unfit as a source of public winter supply for twenty com-
munities having a population of lapJiroximately 750,000 people. Water
from tle AMississippi is used by a larfg nulumbdr of industries in their
mnulfanctiriig processes. Tlhe polluted water could not be made
potable by treatment because of tle imlpracticability of removing salt
and certain indilstrial wastes. Salt water intrusion becomes of serious
concern when flow in the kMississippi below Old River is less than
180,000 cubic fet -per second. Inasmuch as it is planiind to maintain
as near as practicable flows in the proportions contemplated in tle
adopted project, no adverse effects will r sult fromttie projIJct.

62. The control of Old River has tile nIprovail of thle Louisiana
Department of Public Works and of the people' of Louisiana who would
be affected by t change in the course of the 1ississippi River.

63. Should the Mississiippi River be permitted to ldopttltie course
of the Atchaifa.la:ya River the cost of new construction which would be
required to modify and replace existiiig facilities in thie interests of
flood control, inavigation, mluicipal water supply, polhltion abatement,
communicat.ios, 'and utilities wotild amount to approximately $475
million. Additional maintenance costs would approximate $6,700,000
annually. Other losses pertaining to relocation of inldstiy, economy
of the region, etc., not suscepttible of monetary evaluation certainly
would be much greater. The minimum value of benefits to be ob-
taineld as' a result of construction of the plan of improvement is about
$14,600,000 annually which compared to the annual charges (exclusive
of navigation lock) of $1,880,865 results in a favorable benefit-to-cost
ratio of 7.7 to 1.
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XX. CONCLUSIONS

64. Ample engineering iniforimation and the thorolhtil Atchafalaya
River stu(ldy conipleted in 1951, fully support tile conclusion that un-
less adc(lequate control inasures are taken, the Mississippi will in time
dlivert its flows into tile Atchafalaya River. The time when a critical
stage of (levelol)pent toward diversion may be reaclced is estimated
to be somewhere between the years 1965 and 1975. Slhouild the diver-
sion be permitted, the Nation will suffer a severe loss to its economy.

65. The plan of improvement described in section XIII is con-
sidered to be tlie most practicable since it will best meet the several
requirements, it, is easily integrated into the appirodl plan for floo(
control and navigation, it can be constructed witioutt disruption to
otiler interests, it is safe, it has long life, and it is economical in cost of
construction and futii; maintenance. It is justified anl essential
at this time. The critical stage in development of the Atchafalaya is
being approached. Delay in constructing the works will result in
added construction costs and increased difficulties during construc-
tion. Delay will also prevent active steps being taken to develop an

adequate channel in the lower basin.
66. A lock for navigation in Old River will be required in order

to obviate the abandonment of existing and authorized waterways of
which Old liverl is an integral part. Althoughtl e dimensions and cost
of a lock are not included in this report, and it may be considered
interim for that reason, a detailed study and analysis of teic trends of
present traffic and the nature of prospective traffic should be reported
on at a later (late with recommendations for the size of the lock and its
estimated cost.

XXI. RECOMMENDATION

67. On the)basis of the foregoing data and conclusions, it is recolm-
mended that tile project for flood control and improvement of the
lower Mississipp)i River, adopted by the act of May 15, 1928, as
amenideld,bieimodificd and expandledC to include the control iofi t Old
and 'Atchafialaya Rivers and a lock for navigation substaiitially as set
forth in section XII of thisreport at an estimated cost (exclusive of
thie navigation lock) of $46,741,000 'for construction an.d $231,000
annually for operation and maintenance with such modifications as
the Chief of Engineers in his discretion miay find advisable and that
the authorization for said project be increased accordingly. Tlhe
United States shall acquire such lands, righits-of-way, and(spoil
disposal areas as nily be necessary forconstruction of theplrojct
except that local interests shall comply with the pro visions of section 3
of the IFlood Contlrol Act approved May 15, 1928, as amended, with
regardt. tile enlarge. ent and extension of the Mississippi River levee
below Shaw, La., and except. that no flowage rights are to be acquired
bythe United States.
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01I,D RtV1:R CONTROL,, LO(UISIANA
TA B ',E .-l)elailed cost estimate

[Current pricesasa of Decomber 1953]
,LOW SILL S'TRUOTURE

Description Unit (uantity nit Iotill cost

Cofforidain'and dewaterlng....................... Job...... 00,000
Storage arear andunloading facilities-....... ..o.........--....... 125, 000
l Ixcava(ton . -. -IoCuIbic yar(.-d 3.1S87,000 $0..50 1,693, 500
B1ackfill-.o....---....-.-.......--..--------------o-......- 124,000 .60 2, 000
Fll-...................................... .o. 371,000 .35 1000
Fllter blaiikoet...---.--..-.o-..o.... ...-... 71, 515 9.00 013, 0:6
Gravel drains. .(...---.--------.--...........------..do-- ..--- 520 10.00 -6,200
1tipr ......do 79,626 14.( 1,1 714,
I)errick stoiio; .---.-....-o.-------.....--..... 6i, 950 20.00 139,00
Con(croto l)wilg .----------.---------------------..----- ---.------ 2,907 20.00 7i, 622
Concrete In lfslab... ..........................-- ...do.--....----- 1, 395 26.00 478, 270
C(oncrito liiolutic and stilling asin slsal)s..........----... ..------..-- 12,834 20 00 333, 684
Concret6 liiaffles..---------------------------..--.... o-......------1, 175 30. 00 35, 250
Concretec.liirs l allotment.. -----...------------..... o--...-...-- 2, 7754 42,00 871, 6
Concifte iiltniintlg walls.--------------.....------ -lo--.......-----. 13, 3.1U 1.00 6547,180
Coucrote In cUrtain walls. .------------------------(l.....o ----------- 1,77 12.00 74, 92
Colcreteo In cran'i brldg-o--------....----.....--......--. ...----... Ol 0.00 3, (
Concrete ii;ii(dladway bri(lgo .--------.---.----.. . .----- ..--.--------- 1, 52 05.00 103,480
l'ortlanid ceiiint .-- .---------.-----.------------.1arrl 101,488 .5.00 507, 440
(teliIorelg'steol -..---.--.-----.----...----------o.... nd. 7,812,)00 . 14 1,093, 6O0
Steel H j10o 14 inches, at 73#..................... Linear foot..--.--- 1(7, 780 9. 00 1,510,020
Pllos, uttrceated.-....--------- .---- ..-----.--..----.--.-(. o -..-----.-. 79, 000 1.50 118, 00
Steel seet pill 22# --.--------.---.----- ----.----- Square foot.---.-- 51, 2r0 2.75 1.10, 65

ilpe handrail .--.----------------------...----- Lnear foot....... 3, 100 6.00 18, 9;0
Cnrilo rxAill:--------- .------.-----------------.--.. -...... ....- 2,330 5.00 11,050
Cranie.r-il irc&ssores.-------.------------------ ound.------------ 18 200 .20 9, 040
11ridRheOarilig-s--- --------------------- ------do......--. 1103, 000 .25 25, 760IIlscollaiiious structural steel--------..-------- ....(o..-....-- - 184, 100 .25 121,025
Corrosloii-reslstilg steel-...-----------------.. - o.....---------- 101,000() 1.00 101,000
Stalnless clad steel -.-----.----.--....-------....--..-------......o . . 171, O) .75 128, 625
Miscellaneous metalwork --------.---.-----..-.. -----(1.--------. 1, 00H) .50 500
Water stops .-------.-----.....-------.---.. Linear foot 1, (00 3.50 65, 00
(ate seals, rubber-.-----------..---------...-.-... ---.. .. 2, ()0 8. f 0 22, 100
Oates ---.-- ..-----...----------.P nd----------...3, 502,000 .35 1,225, 700
(antrYv crane..---------------...Jo)............--.......-. ... 400, 000
ilagiistaton-.---------.------------------..---..-----------........- --....... 10,000
Collector p(ii16-lnch round.---------.-i. near foot---....- 2. 580 I 00 10,320
Levee olnaikment- .-----..-------.------...--- Cubic yard........ 1, 720,000 10 172,000
1'llo test and reload test..-------.. ---...--- - Jo.--------------------------..... 325,000
Preload test -..--- .--------------------------.--.(o.... ------. ..----.........-... 7,000
Pumping test..-----...-----.------.--------...-------......(10....-...(10-------..-----.-------------.----------......,,000
Road al1ii1na1 co --------- -------------------.-- - (o ...{ -------------- 1, 000
Impervious blanket -------------------- Yard----------- 1407 18, 107

Sulltotal --- ..----------.--------- --.-------.-----.--...--..-............. ,876293
Contingencles, i 20 percent------------. ...-------..--..- --------. 2, 575, 000
lEngilneerlng, inspection, and overhead, + 15 per- -.------------------------- --------. 2,317, 707
cent.

Trotal-------------------------- --- ----.--------- ------------------. 17,769,000

9.869604064

Table: Table 1.--Detailed cost estimate


460406968.9
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ODi) RIVER CONTROL, LOUISIANA-Continulled
TABLE 1.-Detailed cost estimate--Continced

OVERBANK STRUCTURE

Description Unit

Cofferdam .. .........................................................

Excavation, structure ..-------.- ..-- -....-- ----Cubic yard. ..
Fill. ---..........-------------......-------.....--- do.

ckfll ...........--------------------------.. do ...........

Snnd(1 blainki t-....... .... .-...- - - -....do..-......
( raevl blanket .-, .......--.--..---------.... .. ..do..--...
ora l (rans'l...------------------...-.....----..... ... do.---.......
lpra pving-;.-------------------------------(0...
Concrete In welr slbh; ...-......-------------- - do... ..Concrete In sfilliiRg nsn slab ------------ .-(10---------..do...
Concrete liln s lrig basin walls ..---.---.-------- do.........
Concrete 1 Iplrs- .---..-doConcrte In''piroAehis and abutment....... .--.do..---........
Concrett'l certain wails----. .----do
Concrete I6n'f iing wfls...........----.......-.... do.-....-....Concreteo i crne rail beam .........---------------do-..- -.

Concreot In highway bridge -...--...----.-----..-- do.--
'ortlnid cement ---..----..-.--------.--..- Brrel. -------..
Reinforcing steel...--------.--------------.. ound ..........
Plle;concroto, 16-Inch-..-..-- --......------------ Linoer foot........
Steel sheet' pile ..-----..-----------...--..-.. .---- Suare foot ..-..-
Water stops..---. ------------..------Li......nerfoot....
Jlanfd ril, pipe ----....-------------------------..-----0..oSteel needles ...... .--........I......-----.ound.....-.Bridge bOrlngs ....-----------------------..- -----.. .do........ .

Mliscellseolis structural steel...--....---....I-- - do-.........
AMscelli'icous metalwork ..-----...---- ...------- -.-- .--..--
Crane il ................................... Linenar foot .Crane rail ,.-----------------------------Lnear foot
Crane rail ac'ressrles-....-----...---------.. Pouind. . .....
Leveoembnkient-....... ..... .....---------- Cubic yard...
Roeadwy rehabilitation -----...- .----............. iloStornig' house ...--...---..-..------------------.. Sum.-..----....
Operating machinery..----....--..----- ------...- .---do... ......--
Preloid test-------....------..-----.- -----------..do.---------
Pilo test----------..-...........-----.-........-- ...do..--
Ro^dwiiymnlntennince..- ..--..-.----.--.. ------.... --.do..--- ..--
Collector pipel----..................-----------.. Llnear foot.....-..
Outlet pipe----- ----------------------------- ----do.----------

Subtotll-..-.... ... -------.................. ....----

Contingencies, :20 percent;...--.-.-.-..-..--..................Engineering, Inspection and overhead, +15 per- .-..
cent.

Total ...................................

Quantity

199, 00(
42, 50
1, 860
5, 60(1

18, 00(
610

34, 130
34, 910
21,421

348
4, 507

536
208
681

3,610
1,870

93, 700
6,459, 000

106,000
980

2, 98
10, 512

1,5C6, 000
54,500

270, 500
2,000
7, 208

73, 360
180,000

15

6.732
2, 190

.......... i.

-`------

LEVEES
EMBANKMENT

Embankmiit,cenlargeiment---..-.--- ----------. Cubic yard ...--- 1,280,000 $0.256 $327, f80
Embankment, new and setback..----.... - do---.--------- 4, 566,000 .30 1,36, 800
Rights-of-way for setbacks ............-.....-- Acre -.....-------- 500 15.00 7, 500

Subtotal-..----...---..--. .--.-...-------.....---------..---..---.--..-----------. 1,701 980
Contingencies, -10 percent------------ ------------- -------- ----------- 170,200
Engineering, Inspection, and overhead 414 per- ---- 262,820
cent. -

Total .....----..---------------------.-----------..-... -...--- ----- -- --------- 2,135,000

CLOSURE SECrTION

Rovetmntaspthalit....--..-..............-. Ton 28,000i $8.00 $224,000
Hydraullo fll, saind .....--..... ---------- Cubic yard ........ 170, 000 .40 68,000
HIydrailic fil, sand ----------------.----....-do---...------ 2, 625,000' . 24 606, 000
Hydraullo fill, clay--.... ---.-.----------------...-. . do .------------ 100,000 .30 30,000
Gravel.--..... ......-...-----.......... -do.-- ---.---- 126,600 3.00 379, 800
Riprap. .--------------------------....... -do--..-.--..--- 63, 200 8..00 505, 0
Placement of gravel iad riprap....-.....- Job . .--.------------.--136, 700
Rohandle o hydraulic fil and construction of clay .... do.--.---------------. -- ----- 210,000
blanket above water.

Subtotal ...--..------........--..- ------- .-------..........---. . 2,100,100
Contingencies +20 percent- .---.-...... -----..----- ---- .-------------------Z- 432,000
Engineering, Inspection, and overhead +14 per- ..--- .-------- -.--.-------------- 366,900
cent,

Total ......... ..---- .--..- 2, 959, 000

UnitpUrnc Total costprice

$1.50, 000
$0.50 90,500....go, ,oo,

.15 6,375

.75 1,395
8.00 44, 000
9,.00 170,100
10.00 , 100

0 14.00 477,820
26.00 907, 660
26. 00 5f5, 946
42.00 14, 616
42.00 189,294
42.00 22.512
42.00 8, 73
42.00 28. 602
60.00 216, 00
65.00 121,550
5.00 468,500
.14 904, 260

8.00 848,000
2.75 2,695
3. 50 10, 388
6. 00 63, 072
.18 281,880
.25 13,625
.25 67, 62.5
.50 1,000

5. 00 36, 040
.20 14,672
.10 18,000

10,000.00 150,000
~ 20,000

200, 00(
12,600
50,000
8,000

2. 00 13, 464
2.00 4,380

-6,209,007
1,241,845

. 1,118, 148

8, 569, 000
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(O)11) RlIV1R CONTROl,, LO(UIIANA-CIontillC(ed
TA.Bi,.: 1.-Dletailed cost estimate-Continued

LANDS ANI) I)AMAOES

Description Unit

lds and damages------------------------- ---J-lnds niinld dainan es ............Job....................................
Contingencies +20 percent.... .............--.-...........
Enllgierlng, Inspection, land overhead 5 percent .....---..........-

Total.------------------------------ .....--

Quanitily

----------

---- -----

Unit
price......

CHANNELS AND CANALS

Spoil dlsdo'islf west aPPoaclh. -...--....-----..-- Acre..------....-.. 5-5 $15. 00
Spoil dliposal,' east nipproach -.......--.-- ..--.............-...- .....( 180 15. 00
)redging (Inflow channel)-.-..-..---.......... Cuble yard -----.. 3.877,300 .10
Dredging (ouitflow channel) .....-------------------... ... (lo ..- 76, 411, 700 .10
Rights of way (Inflow and outflow channels)-....- Acre .......-....--. 8, 68 16.00
Clearing for channel -...... ..................... .....do .-.. . ,0.55 190. 00
Clearing for retalner dikesto..................... 65. 190.00

Subtotal ----------------------..................................................--.

Contingencies, 110 percent .......................-.....................- ............
Engineering, inspection and overhead, ±13 per ...................................
cent.

Total.-------------------------.......................--------------------.............-------- ..........----------:: 77:::]--T/'2I .......

Total cost

$310, 00
68,000
17,000

425, 000

$8, 175
2, 700

387, 730
7, 611,670

12S, 790
200, 450

9, 350

8, 438, 865
843, 900

1,227, 2'35

10, 510,000.--
BANK STABILIZATION

Bank stabilization--------...........-..---------------- Job--.-.--.------.....- .-...--------..---..---......-----. $2,00,000
Contingencies, I20 percent-----------..--- -----------------....... .....--.... --- !, (X)
Enginecring, Inslectlon, and overhead, ±15 per .------------------ .----- 525,000
cent.

Total -------------------------- -------------------- 4,025,000'rot~"~_.....................//l /-_1e
ROADS, RAILROADS, AND BRIDGES

Access roads . .................................. Job.-...... $253, 00
Contingencies, ±20 percent ... .... ........ 51, 00
Engineering, inspection, andl overhead, -+d15 per 1--------...--------..---..--.... ----- 45,000
cent.

Total.'..:. .. . 349, 000
Grand total ..--------. .. ... 46, 741, 000

JOHN R. HARDIN,
Brigadier General, United States Army,

Member and President.
LEO O. COLBERT,

Rear Admiral, United States Coast and Geodetic Survey,
Member.

ALBERT L. CULBERTSON,
Member.

DE¥WITT L. PYBURN,
Civil Engineer,

Member.
EUGENE F. SALISBURY,

Civil Engineer,
Member.

HERBERT D. VOGEL,
Brigadier General, United States Army, -

Member.
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VIEWS OF OTHER AGENCIES
LETTER FROM UNITED STATES DEPARTMENT OF ACGICUILTURE-

FOREST SERVICE

1)EPAwrMEIl'NT OF AcmICUL1TURE,
FoIlS1'r SERI,1VICE, SOUT'HII11N REGION,

November ,419 S.
PRESIDENT, I'\ISISSISIP I RIIVER1 COMMISSION,

Corps of Enligineers, United States Army, VTicksburg, 1liss.
DEARl Slit: This will lacknowle(geC your lett ers of October 13 and 19,

your file No. LMVKI.
'I'lhe primary interest of thle Forest Service in tlhe proposed project

lies in the, possible floo(ling of national forest land on the Kisatchie
National Forest. On the basis of the 1945 flood area, as show on
the map aIttached to your letter of October 13, approximately 200
acres of national forest, land would be likely to be flooded in thc back-
water area lolith of State Highway 19 and between United States
Highways 165 and 84. Form our standpoint, this would not be
cause for serious ob}jectionI to tlle project.

VeryItruly you1'rs,
CITAS. A. CONNAUGITON, JRegional Forester.

By J. F. BlmooK, Actinig.

I,,TTIER 'FROM LOUISIAN\A 'FORE'IST'RY (COMMISSION

LOUISIANA FORE()tSTRY COMMISSION,
Baton Rouge, La.., November 12, 1953.

lMRl. CHIIARI, ES C. 1PHIII,lIPS,
chief, Operations l)ihision,

(C'orps of EIlnilneerms, tlnited States Army,
I'icksburg, liss.

DI)EARAMit. P1IIIIIPS: We hlave briefly reviewed your irifolirmation
on thle flow req ujiitrements a111(1 tlle plan of operations for-tle )prIveCn-
tion of the capttuil'e of the Mtississippi 1b the Atchafalaya River.
From0n tlhe infoi'ifitioih presented, wire are not able to tell with cer-
tainty whletheir' o'r not, any forest lands of value will be inaterially
affected. According to our in telrret.atnioln of your information, the
flood elevations in the backwater areas will not, be alterIed from those
1untlir present conditions anl no servitude of adl(iitional lands is
involved in the project. Under these conditions we tlhetrefoire can-
not see any material affect on forest lands by tiis pirposal. We
oft( voidler, however, what future problems will be caused by the
inasicrsing number of dains, spillways, and such mannn ade struictUires.
We will sincerelyap1)reiate being currently informed on tlhe

development of tliis project, and we thank you for the information
which you have already sent uIs on it.

Yours very truly.
JAMEllS E. MIXON, State F'orester.
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LETTERl' FROM UNITElD STATES DEPARTlMENT OF tIEAILT1,
EDUCATION, AND WEL,FARE--1PUBt,I C HI'EA1,'TI SERVICE

D EPAIt'TMI ENT'' OF

It1EA,'1TH, EDUCATION, A ND WrE1'FA .E,
PUBLInIC HIEAILTH1 SEIRVICIE,

DIVISION OF WArATR1:1 POLUT'rION CONTROL,
*LOW'IER M\IISSISSIPPI AND

WrTI,:STE'RIN GULF DRAINAl,; BASIN,
Little Rock, Ark., November 12, 1053.

P])IESIDENT- MN/ISSISSIPPI RIVIEI COMMISSION,
corpsps of Engineers, Dnited States Alrm a,

Vicksburg, Mliss.
DiEAnt SIn:. Reference is Imade to youi letter of October 10, 1953,

to the United States Public Healtlh Service Communicable Disease
Center, Atlanta, Ca., asking for comments from a public health
standpoint on the proposed plan for prevention of the capture of the
Mississippi River by the Atcliafalaya River. A copy of the plan
was enclosed. Your letter and the enclosures were forwarded to tills
office for reply.
The Public Health Service chief interest in water management is

found in mosqu(lito control,p olluti on abatement, and municipal water
supplies. The relationship of the 1lan1 of operation as given in para-
graph 9, on page 3, titled "Stlunllary of Plan of Operation" to the
interest of the Public Healtl Service is as follows:

AMosquito control.-Since the structui'es named in the plans are

designed in such a manner tllht they will not increase stages in tile
backwater over stages which would have occurred un(ler presentrCcn-
ditions, there should not be an increase in the mosquito population
of the ai'iia. We believe that there will be no increase in the popiula-
tion of disease-bearing mosquitoes anl pest mosquitoes in the lower
reach of these rivers due to the construction planned at Old River.
There should le no adverse effect )upon the public health from

mosquitoes ns a result of the wol]k described in your plan.
Pollution abatement and municipal water supply.--Thlese Public

Health Service interests are so closely alliedl tiat, they will be treated
together. Two specific problems have been brought to our att ttion
in the past which would plobbly lbe of major importance if the
Atclhafalayan River were to capture( the Mssissippi River. First, the
New Orleans wvate supply has been polluted by salt water from the
gulf at times of low flow in the Mississippi River. Second, tle Louis-
iana Stream Control Commission is making studies to determine
whether wastes discharlgcd t tile Mississippi River at Baton Rouge
and below arc responsible for taste and odors in the New Orleans
water supply. Reduction ini low flows would be expected to accen-
tuate both theltabo-ve.:proble';ems.
The Publie Healtlt Service hias made no investigation-- to otir know-

edge, tliat pertain oto the above matters; however, we arc interested in
tice problem as it affcctsimunicipalw'1atel 'sipplies aidl would be glad to
discuss these imtters with you further if you so desire
We would like to refer you to Mr. John O'Neill; director of the

division of public healthei g ineering, State Department of Health,
207 Civil Courts Building, New Orclans, La., wlio has an intimate
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knowledge of municipal water supplies in Louisiana and particularly
about New Orleans supply. We feel any comment Mr. O'Neill cares
to make will be of value to you.

Sincerely yours,
E. C. WARKENTIN, Officer in Charge.

LTTERI FRtOM STATE OF LOUISIANA-DEPARTMENT OF HEALTH

STATE OF LOUISIANA,
DEPARTMENT OF HEALTH,
New Orleans, October 28, 1953.

Col. C. F. MITIIIM,
Corps of Engineers,

Secretan, Mississippi River Commission,
Vicksburg, Miss.

DEAR COLONEL MITCHIM: 'Thank you for yours of October 10, 1953,
relative to survey report on a plan:for prevention of the capture of the
Mississipppi River by the Atchafalaya River, with request for inform"a-
tion as to whether the Louisiana State Department of Health would
have any interest in the project-from a public health or pollution
standpoint.
The Louisiana State Department of Health is very definitely inter-

ested in this.
The very large volumes of flow in the Mississippi River afford a

high degree of dilution of sewage and trade wastes which would render
thel water of a smaller river unfit as a source of public water supply.

Consider, for example, the matter of salt (sodium chloride).
Very large mounts of this compound are discharged into the river

in oilfield brines, wastes from the regeneration of zeolite water-soften-
ing units,'and from such industries as the Solvay plant at Baton Rouge.

Consideration should be given also to the intrusion into the rivet
of salt water from the gulf and its travel upstream on the bottom of the
river for considerable distances.

It appears that a stream flow of approximately 180,000 to 200,000
cubic feet per second, as measured at Red River Landing, is necessary
to prevent the upstream travel of this salt water stream on the bottom
of the river.

In the section below Old River, the Mississippi is used as source of
public water supplyby 20 communities, serving a population of
approximately 725,0000 people .

In addition the Mississippi is used'by a, large number of industries
as source:of water supply which:'is used' both-for industrial purposes
and for drinking water for the plant employees.
The very low flows, or .:practicallyze0ihfwof ilowsierIMis'sis-

sippi which wouul inevitably result if th'e Mississippi were diverted
to the gulf through the Atchifalaya Basin would result in a concentra-
tion of salt, sewage, and industrial wastes which would make the'iver
water unfit as a source of drinking water supply. The water could not
be made potable by treatment because of the impracticability 'of re-
moving salt and certain industrial wastes.
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On the basis of information available at present it appears that
ground water of satisfactory quality in large volumes is not available
in this area below Baton Rouge on the left bank and below White
Castle on the right bank.

Paragraph 5 of the plan of operation states:
Operation for low-waler flow.-For reasons of economy it is Iropose(l that tile

navigatiol lock will.be operated to permit flow into Old Rivor at extreiie low
stages by) rbiiainliigfllg'fiv )en, except, Whei passilg'iavigtiol , ulitilthItiX'nilined
flow of thel lock and the low sill structure rcachies epproximaltely 45,000 cul)ic feet
per second. The lock will then be regulated to IIailitaill about that total flowN
until the discharge through the low sill structure reaches about 45,000 cubic feet
per second by which time the lock will be operated only to pass navigation. llThis
situation will occur when the water elevation is about 17 feet mIeanl sea level at
the low sill structure.

Economy of operation is, of course, a very desirable, and important,
objective but so, too, is the avoidance of harmful effects on the public
water supplies of the lower river due to salt water intrusion.
Any diversion from the Mississippi to the Atchafalaya through Old

River, when the flow in the Mississippi is below the critical flow-
that is, the rate of flow which will permit upstream travel of salt
water-is undesirable because it will tend to increase the intensity and
the duration of the harmful effects of salt water on ourl water supplies.
This critical flow, as previously noted, is about 180,000 to 200,000

cubic feet per second.
Accordingly it is recommended that during periods when the flow

in the Mississippi River is less than 200,000 cubic feet per second,
the navigation lock be closed, except when passing navigation, with a

view to preventing, or at least slowing down, the upstream travel of
salt water in the river.

Yours very truly,
JOHNIH. O'NI¢ILL

Director, Division of Public Health Engineering.

LETTER FROM UNITED STATES DEPARTMENT OF INTERIOR-
FISH AND WILDLIFE SERVICE

DEPARTMENT OF THE INTERIOR,
FISH AND WILDLIFE SERVICE,
OFFICE OF REGIONAL DIRECTOR,

Atlanta, Oa., FIebruary 10, 1954.
P1RENSIDEINT,IfSSISIPPI RIVIlER COMMISSION,

Corps of lEngineers, United States Army,
Vicksburgq,Mliss.

1)EAR SIR: Reference is made to Coloneil Mitc-il&si letter of
October 8195,195, requesting cmmnents of the Fishland Wildlife Service
regarding-plans to prevent capture of the MisissisippiRiver by thl
Atclihfalava River. Briefly, the eiigiiieering plan provides for the
constriction of a water-contr6il structure on ti' test bank of the
Mississippi River about 11 miles above thenmouth of Old River and a

closure structure and navigation lock in Old Rivetr near its mouth.
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Based on plrliminary data provided us by your office, the plan of
operation for the project entails control of distribution of flow between
tlhe Misissippi River and Atchafalayt River. Flow requirements of
the project are described in the following statements:

1. The (listriluittion of flows for tlie project( flood shall be such that
the dliscliarge can be handled safely by the leveed channel and flood-
ways of tlhe existing )project.

2. The distribution of flows during floods of less magnitude than
the project flood shall be such that the existing project can operate
essentially as planned.

3. The total annual volume of flow in the Mississippi River 1blo\Old River shall not be changed to a point which would materially
affect tlhe maintenance of effective flood-clarrying caIpacity and navi-
gation channels below Old River.

4. Flows shall be provided during low-water periods to supplement
flows from Red River and tributaries into Atchafalaya River.

5. Insofalr-as other limitations permit, nmdiiin- to bank-fill flows
shall be maintained in tile Atchafalara River to facilitate developmentt
of channels through tile lower Atchafalaya Basin.

6. Elevations of floods in the backwater area shall not l)e raised
above those which would be obtained under present conditions.

It is anticipated that the effects of the proposed plan on fish and
wildlife would be lim ited to low-water conditions. No changes in
high-water characteristics such as time, extent, and duration of over-
flow in the project area are expected. The major possible damage to
fish and wildlife habitat would result from salt-water intrusion during
periods of low water in the Atchafalaya River. ItJ is believed that
salt-water intrusion would not be increased in the Atchafalava River
if the project would be operated as described in paragraph 5 of Colonel
M]itEc1imi's letter. However, it is understood that consideration is
being given to increasing the low-water discharges of the Mississippi
River by about 15,000 second-feet. This increase would be in conl-
pliiance with a. request by officials of the city of New Orleans with tli
additional water to be used for industrial and municipal I'purposes.
Any redctiot lin low-water discharge in the Atchafalaya River to
provide the increase in the Mssissisppi River discharge would increase
the hazard of salt-water intr:ision into the Atchafalaya River. No
other changes in fish and wildlife habitat are anticipated as a result of
the project as planii:ed.-;.When more deti';Jd" investigations of this project are conducted,
the Fish andWildlife Servce desires to work closely with your staff
and the Louisiana Wild Life and Fisheries Conmilssion in evaluating
opportunities for improviig:nfish and wildlife habitat in the Atcha-
falaya floodway by controllel discharge into or from theM1ississippi
River. It appears possible that by management-of river stages in the
Atchafalaya River to achieve seasonal pattern of fluctuation, the value
of the fish and wildlife resources in the area under consideration could
be enhanced without conflicting with navigation, flood control, or
public health. Toward this end we would appreciate your advising
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us well in advanlceO of theLtiller scheduled for more thorough field
investigation in order that we. can programlour work accordingly.

Very truly yours,
WALTIEI A. GRESH,

I'e(ional Director.
FIGI'ItlRE MA1)DE IN CONNECTION WITH REP01 T01F' T'1'hE, MISSISSIPPI

RIVER COMMISSION
1. I)istribution of project flood

LIST OF ILLIISTRATIONS MA1I)E, IN CONNECTION WITH TrE
RE110,POIRT OF ''THE MISSISSIPPI RIVER COMMISSIONN

(Only plates 1 and 3 pri cited)
Plate 1. Index.
Plate 2. General area (in 3 .shcct.s).
Plate 3. Plan of implrovenmiet.
Plate 4. Low-sill control struictre--plan andl profile.
Plate 5. Overbank control strulcture-plan, elevation, and section.

APPENDIX A MADE IN CONNECTION WITH THE REPORT OF TIlE
MISSISSIPPI RIVER COMMISSION

Views of otler agencies
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