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[S. 35]

AN ACT

Authorizing the construction, repair, and preservation of certain public works on
rivers and harbors, and for other purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That in connection
with the exercise of jurisdiction over the rivers of the Nation through
the construction of works of improvement, for navigation or flood
control, as herein authorized, it is hereby declared to be the policy
of the Congress to recognize the interests and rights of the States
in determining the development of the watersheds within their
borders and likewise their interests and rights in water utilization
and control, as herein authorized to preserve and protect to the fullest
possible extent established and potential uses, for all purposes, of
the waters of the Nation’s rivers; to facilitate the consideration of
projects on & basis of comprehensive and coordinated development;
and to limit the authorization and construction of navigation works
~ to those in which a substantial benefit to navigation will be realized
therefrom and which can be operated consistently with appropriate
and economic use of the waters of such rivers by other users.

In conformity with this policy—

(a) Plans, proposals, or reports of the Chief of Engineers, War
Department, for any works of improvement for navigation or flood
control not heretofore or herein authorized, shall be submitted to the
Congress only upon compliance with the provisions of this para-
graﬁf (2). fnvestigations which form the basis of any such plans,
progosals, or reports shall be conducted in such a manner as to give
to the affected State or States, during the course of the investigations,
information developed by the investigations and also opportunity
for consultation regarding plans and proposals, and, to the extent
deemed practicable by the Chief of Engineers, opportunity to coop-
erate in the investigations. If such investigations in whole or part
are concerned with the use or control of waters arising west of the
ninety-seventh meridian, the Chief of Engineers shal% give to the
Secretary of the Interior, during the course of the investigations,
information developed by the investigations and also opportunity for’
consultation regarding plans and proposals, and to the extent deemed
practicable by the Chief of Engineers, opportunity to cooperate in
the investigations, The relations of the Chief of Engineers with
any State under this paragraph (a) shall be with the Governor of
the State or such official or agency of the State as the Governor
may designate. The term “affected State or States” shall include
those in which the works or any part thereof are proposed to be
located ; those which in whole or part are both within the drainage
basin involved and situated in a State lying wholly or in part west
of the ninety-eighth meridiapn; and such of those which are east of
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the ninety-eighth meridian as, in the judgment of the Chief of
Engineers, be substantially affected. Such plans, proposals, or
reports and related investigations shall be made to the end, among
other things, of facﬂ;tatin§ the coordination of plans for the con-
struction and operation of the ﬁfropose’d works with other plans
involving the waters which would be used or controlled by such
proposed works. Each zﬁgort submitting any such plans or pro-
posals to the Congress shall set out therein, among other things, the
relationship- between the plans for construction and operation of
the proposed works and the plans, if any, submitted by the affected
States and by the Secretary of the Interior. The Chief of Engineers
shall transmit a copy of his proposed report to each affected State,
.and, in case the plans or proposals covered by the report are con-
terned with the use or control of waters whic{x rise in whole or in
art west of the ninety-seventh meridian, to the Secretary of the
terior. Within ninety days from the date of receipt of said pro-
osed report, the written views and recommendations of each affected
tate and of the Secretary of the Interior may be submitted to the
Chief of Engineers. The Secretary of War shall transmit to the
Congress, with such comments and recommendations as he deems
apgropriate, the proposed report together with the submitted views
and recommendations of ‘affected States and of the Secretary of the
Interior. The Secretary of War may prepare and make said trans-
mittal any time following said ninety-day period. The letter of
transmittal and its attachment shall be printed as a House or Senate
document.

(b) The use for navigation, in connection with the operation and
maintenance of such works herein authorized for comstruction, of
waters arising in States lying wholly or partly west of the ninety-
eighth meridian shall be only such use as does not conflict with any
beneficial consumptive use, present or future, in States lying wholly or
partly west of the ninety-eighth meridian, of such waters for domestic,
municipal, stock water, irrigation, mining, or industrial purposes.

(¢) The Secretary of the Interior, in making investigations of and
reports on works for irrigation and purposes incidental thereto shall,
in relation to an affected State or States (as defined in paragraph (a)
of this section), and to the Secretary of War, be subject to the same
provisions regarding investigations, plans, proposals, and reports as
prescribed in paragraph (a) of this section flt))r &e Chief of Engineers
and the Secretary of War. In the event a submission of views and
recommendations, made by an affected State or by the Secretary of
‘'War pursuant to said provisions, sets forth objections to the plans or
proposals covered by the report of the Secretary of the Interior, the
proposed works shall not be deemed authorized except upon approval
by an Act of Congress; and subsection 9 (a) of the Reclamation Project
Act of 1939 (53 Stat. 1187) and subsection 3 (a) of the Act of August
11, 1939 (53 Stat. 1418), as amended, are hereby amended accordingly.

Skc. 2. The following works of improvement of rivers, harbors, and
other waterways are hereby adopted and authorized in the interest of
national security and the stabilization of employment, and shall be
prosecuted as speedily as may be consistent with budgetary require-
ments, under the direction of the Secretary of War and supervision
of the Chief of Engineers, in accordance with the plans in the respec-
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tive reports hereinafter designated and subject to the conditions set
forth therein: Provided, That no project herein authorized shall be
agpropriawd for or constructed until six months after the termination
of the present wars in which the United States is engaged unless the
construction of such project has been recommended by an authorized
defense agency and approved by the President as being necessary or
desirable in the interest of the national defense and security, and the
President has notified the Congress to that effect: Provided further,
That penstocks or other similar facilities adapted to possible future
use in the development of hydroelectric power shall be installed in
any dam herein authorized when approved by the Secretary of War
upon the recommendation of the (ghief of Engineers and of the
Federal Power Commission, and such recommendations shall be based
upon consideration of the proper utilization and conservation in the
public interest of the resources of the region :

Northeast Harbor, Maine ; House Document Numbered 132, Seventy-
sixth Congress;

Isle au Haut Thoroughfare, Maine; Senate Document Numbered 15,
Seventy-seventh Congress;

Hendricks Harbor, Maine ; Senate Document Numbered 40, Seventy-
sixth Congress; :

Portland Harbor, Maine ; House Document Numbered 560, Seventy-
sixth Congress; and the maintenance of Soldier Ledge Channel in
Hussey Sound, Casco Bay, at a depth of forty feet, in accordance with
the report of the Chief of Engineers dated October 26, 1942;

Josias River, Maine ; House Document Numbered 227, Seventy-sixth
Congress; except that the useful work done on the project by local
interests shall be accepted toward the fulfillment of the requirements
of local cooperation

Newburyport Harbor, Massachusetts; House Document Numbered
703, Seventy-sixth Congress;

Gloucester Harbor and Annisquam River, Massachusetts; House
Document Numbered 329, Seventy-seventh Congress;

Manchester Harbor, Massachusetts; House Document Numbered
447, Seventy-seventh Congress;

Salem Harbor, Massachusetts; House Document Numbered 701,
Seventy-sixth Congress;

Marblehead Harbor, Massachusetts; House Document Numbered
85, Seventy-seventh Congress;

Boston Harbor, Massachusetts; in accordance with the report of
the Chief of Engineers dated April 28,1943;

Dorchester Bay and Neponset River, Massachusetts; House Docu-
ment Numbered 394, Seventy-seventh Congress; )

Weymouth Fore River, Massachusetts; House Document Numbered
291, S‘g;lenty-seventh Congress;

Cohasset Harbor, Massachusetts; House Document Numbered 425,
Seventgr-sixth Congress;

Duxbury Harbor, Massachusetts; Senate Document Numbered 115,
Seventy-seventh Congress;

Chatham (Stage) Harbor, Massachusetts; House Document Num-
bered 456, Seventy-seventh é‘ongress;

Wellfleet Harbor, Massachusetts; House Document Numbered 557,
Seventy-sixth Congress; :
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Neches and lina Rivers, Texas; Senate Document Numbered
98, Seventy-sixth Congress;

The improvement of the Trinity River and tributaries, Texas, for
navigation, flood control, and allied purposes is hereby approved and
authorized in accordance with the reports contained in House Docu-
ment Numbered 403, Seventy-seventh Congress;

Lavon Reservoir on East Fork of Trinity River, Texas; House
Document Numbered 533, Seventy-eighth Congress;

Houston Ship Channel, Texas; House Documents Numbered 226
and 256, Seventy-sixth Congress; and in accordance with the report
of the Chief of Engineers dated August 21, 1943;

Clear Creek angu(lllear Lake, Texas; House Document Numbered
819, Seventy-seventh Congress;

Chocolate and Bastrop Bayous, Texas; House Document Numbered
337, Seventy-sixth Congress: Provided, That the authorization is not
to be construed as final approval for the improvement of Bastrop
Bayou;

Channel from Pass Cavallo to Port Lavaca and Lavaca-Navidad
Rivers, Texas, in accordance with the report of the Chief of Engineers
dated December 10, 1943, House Documents Numbered 314, Seventy-
sixth Congress, and 659, Seventy-seventh Congress;

Guadalupe River, Texas; House Document Numbered 247, Seventy-
sixth Congress : Provided, That whenever arg power project, not under
Federal license, is benefited by the Canyon Reservoir project, the Fed-
eral Power Commission after notice to the owner or owners of such
unlicensed project and after opportunity for hearing, shall determine
and fix a reasonable and equitable annual charge to be paid to the
United States on account of such benefits by said owner or owners or
other recipients of such benefits;

Aransas Pass-Corpus Christi Channel, Texas; House Document
Numbered 544, Seventy-eighth Congress;

Brazos Island Harbor, Texas; House Document Numbered 335,
Seventy-sixth Congress, and House Document Numbered 347, Seventy-
seventh Congress;

QOuachita and Black Rivers, Arkansas and Louisiana ; House Docu-
ment Numbered 104, Seventy-sixth Congress;

Mississippi River between the Ohio and Missouri Rivers; House
Document Numbered 231, Seventy-sixth Congress;

Mississippi River between Missouri River and Minneapolis: The
existing project for lock and dam numbered 2 is hereby modified in
accordance with the recommendation in House Document Numbered
432, Seventy-seventh Congress;

Mississippi River between Missouri River and Minneapolis: The
construction of lock and dam numbered 26 at Alton, Illinois, is hereby
declared to be in accord with the project authorized by the River and
Harbor Act approved August 30,1935;

Mississippi River between Missouri River and Minneapolis; House
Documents Numbered 103 and 547, Seventy-sixth Congress; 263,
Seventy-seventh Congress; and 449, Seventy-eighth Congress;

Mississippi River between Missouri River and Minneapolis: The
existing project is hereby modified to provide for remedial works in
accordance with the recommendations of the district engineer in the
report submitted in House Document Numbered 137, Seventy-sixth
Congress, and for such remedial works or land acquisitions in any levee
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MISSISSIPPI RIVER BETWEEN OHIO RIVER AND MOUTH
OF MISSOURI RIVER '

LETTER

FROM

THE SECRETARY OF WAR

TRANSMITTING

LETTER FROM THE CHIEF OF ENGINEERS, UNITED STATES ARMY,
DATED MARCH 15, 1939, SUBMITTING A REPORT, TOGETHER
WITH ACCOMPANYING PAPERS .AND AN ILLUSTRATION, ON
REEXAMINATION OF MISSISSIPPI RIVER BETWEEN THE OHIO
RIVER AND MOUTH OF THE MISSOURI RIVER!WITH A VIEW TO
DETERMINING WHETHER ANY MODIFICATION IN THE EXIST-
ING PROJECT FOR IMPROVEMENT OF MISSISSIPPI RIVER BE-
TWEEN MOUTH OF THE MISSOURI RIVER AND EAST 8T, LOUIS,
ILL.,, IS ADVISABLE AT THE PRESENT TIME, REQUESTED BY
RESOLUTION OF THE COMMITTEE -ON RIVERS AND HARBORS,
HOUSE OF REPRESENTATIVES, ADOPTED OCTOBER 31, 1938

Marcy 23, 1939.—Referred to the Committee on Rivers and Harbors and ordered
] to be printed with an illustration

WAR DEPARTMENT,
_ ) ‘Washington, March 21, 1939.
The SprAKER oF THE HousE oF REPRESENTATIVES.

Dear Mi. Speaker: I am transmitting herewith a report dated
March 15, 1939, from the Chief of Engineers, United States Army,
on reexamination of Mississippi River between the Ohio River an
‘the mouth of the Missouri River, requested: by resolution of the
Committee on Rivers and Harbers, House of Representatives, adopted
October 31, 1938, together with accompanying papers and illustration.

Sincerely yours,
IHarry H. WoobDRING,
Secretary of War.

136844—~30——1
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WaARrR DEPARTMENT,

Orrice oF THE CHIEF OF ENGINEERS,
Washington, March 15, 1939.

The CrairManN, CoMmiTTEE oN Rivers anp HArnBoRs,
House of Representatives, United States, Washington, D. C.

M¥ DEarR Mg, CuamrsaN: 1. The Committee on Rivers-and Har-
bors of the House of Representatives, by resolution ag . y
31, 1938, requested the Board of Engineers for Rivers and Harbors to
‘reviéw the reports oni Mississippi River between the Ohio River and
the mouth of the Missouri River, submiitted in House Document No.
50, Sixty-first Congress, first sessidn, and subsequent reports, with a
view to determining whether any modification in the existing project
for improvement of the Missisgippi River between the mouth of the
Missouri River and East St. Louis, I, is advisable at the present
time; and to forinulate for the stretch of the river in question a com-
“prehensive plan, with estimates of cost, for all advantageous improve-
ments to whomsoever the benefits therefrom may accrue. 1 enclose
the report of the Board in response thereto.

2. After full consideration of the reports secured from the district
and division engineers, the Board recommends modification of the
existing project for Mississippi River between the Ohio and Missouri
Rivers to approve a comprehensive plan for development of the
Mississippt River at Chain of Rocks, generally in accordance with
the plan herein; to provide for construction of a lateral canal at an
estimated first cost to the United States of approximately $10,290,000,
with annual maintenance and operation costs of $70,000, subject to
such modification as the Chief of Engineers may find necessary when
the prolject- is undertaken; and to authorize the relocation of the river
channel and reclamation of the area in Suwyer Bend for airport,
park, recreational, and similar purposes at a cost to loeal interests of
approximately $17,555,000; provided that any modification of the
present river channel required by the civic development be deferred
until completion of the lateral canal herein recommended in the inter-
est of navigation and that the river diversion work connected with
such civic development be under the supervision of-the Chief of
Engineers in order to insure that the interests of interstate and foreign
commerce be properly protected, and further provided that local
interests hold and save the United States free from any claims for
damages that might be incurred due to the construction, maintenance,
or operation of such civic development or any part thereof.

3. After due consideration of these reports, I concur in the views
and recommendations of the Board.

Very truly yours,

J. L. ScuLey,
Majer General,
Chief of Engineers.
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REPORT OF THE BOARD OF ENGINEERS FCR RIVERS AND HARBORS

: WAR DEPARTMENT,
Boarp oF EncINEERS FOR RIVERS AND HARLORS,
Washkington, D. C., March 6, 1939.

Subject: Mississippi River at Chain of Rocks.
To: The Chief of Engineers, United States Army.

1. This report is in response to the following resolution, adopted
October 31, 1938: -

_Resolved, by the Commiltee on Rivers and Harbors of the House of Representalives,
[7nited States, That the Board of Engineers for Rivers and Harbors created under
section 3 of the River and Harbor Act, approved June 13, 1902, be, and is hereby
requested to review the reports on Missisuipxi River between the Ohio River an
the mouth of the Missouri River, submitted in House Document Numbered 50,
Sixty-first Congress, first sessipn, and subsequent reports, with a view to deter-
mining whether any modification in the existing project for improvement of the
Mississippi River between the mouth of the Missouri-River and East 8t. Louis,
Illinois, is advisable at the present time; and to formulate for the stretch of the
river in question a comprehensive plan with estimates of cost, for all advantageous
improvements to whomsoever the bencfits therefrom may acerue.

2. The waterway under consideration is the upper end of the Middle
Mississippi River, which is formed by the junction of the Missouri
with the Upper Mississippi at & point 195 miles above the mouth of
the Ohio River and 658 miles below Minneapolis. Improvement of
the Middle Mississippi authorized by Congress provides for obtaining
and maintaining, by regulating works and dredging, a channel not
less, than 9 feet deep with a minimum width of 300 feet from the
mouth of Ohio River to the northern limit of the city of St. Louis,
mile 191; thence 209 feet wide to the mouth of Missouri River. Be-
low the Merchants Bridge, at mile 183.2, the project has been substan-
tinlly completed and dependable depths are generally maintained for
all-vear barge navigation to New Orleans.

3. In the Upper Mississippi, & project to provide a minimum depth
of 9 feet with width adequate for barge navigation is in process of
attainment by construction of a series of damns with navigation locks
ut 26 sites between Minneapolis and Alton, Ill., 8 miles above the
mouth of Missouri River. This project was 81 percent complete on
June 30, 1938, and all locks and dams will be in operation by the be-
ginning of the 1940 navigation season. Improvement of the Illincis
River has provided a 9-foot channel between Chicago and the Missis-
sippi River and further improvement of connecting channels to
facilitate barge navigation between Lake Michigan and the Illinois
River has been recommended to Congress. Improvement of the
Missouri River has been authorized by Congress to provide a chan-
nel 200 feet wide and 6 feet deep to Sioux City, Iowa, 795 miles above
the mouth. On June 30, 1938, this project was 85 percent complete
to Kansas City, 386 miles above the mouth, and 66 percent complete
in the section thence to Sioux City. Operation of the Fort Peck Dam
is expected to augment low flows sufficiently to provide 8-foot mini-
mum depth in the Missouri River below Sioux City. -

4. In the Mississippi River, rock ledges across the river bed at
miles 185.6 and 187.8 occur in an area known as Chain of Rocks, over
which low-water depths are frequently as little as 5% feet and velocities
ut low and at high water are such as seriously to hamper navigation,
Erosion of the river bed -below Chain of Rocks during the past 100
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years has caused a lowering of the low-water plane by about 10 feet,
of which 8 feet occurred during the past 50 years. Continued lowering
is to be expected. Below Chain of Rocks, adeqnate depths may
usually be readily maintained by dredging, and velocities are not
restrictive to navigationn but continued lowering will still further
increase the slopes and reduce depths over Chain of Rocks. Lowering
of depths over Chain of Rocks has been accompanied by lowered
water surface in the river above and by reduced depth over the
lower sill in the lock at Alton, the lowermost in the series of Upper
Mississippi navigation dams, Not only has the minimum elevation
of low water been reduced: but the duration of low stages has been.
materially prolonged. This reduction of stages has resulted from a
succession of low-water years but will be contributed to by the reduced
flows to be expected in the Illinois River following the permanent
reduction in diversion from Lake Michigan through the Chicago
Sanitary Canal. To provide an adequate channel for barge naviga-
tion in the upper reaches of the Middle Mississippi so as to permit
full utilization of the improved channels of the Upper Mississippi, the
Illinois, and the Missouri, improvement of the channel at Chain of
Rocks and in the river above to-the mouth of the Missouri and to
Alton Dam is requested by navigation interests. Officials of Granite
City, 111, desire that the improvement be so planned as to provide a
harbor for that industrial area. Other civic and regional “planning
interests urge consideration of the possibilities of a comprehensive de-
velopment of the waterwity in combination with utilization of the water-
front for airport, recreational, boating, park, and similar purposes.
- 5. The city of St. Louis on the west and the cities of East St. Louis
and Granite City, with many smaller communities, on the east
occupy practically the entire river front in the Chain of Rocks reach.
With & combined population of approximately 1,000,000 they form a
very important industrial and distributing center. St. Louis is the
focus of trunk-line railroads, improved highways, airwavs, and of
water transportation on the principal branches of the Mississippi
system. Water-borne commerce, almost equally balanced as to
upstream and downstream, and the fnajor portion of it from and to
points heyond the local -area, increased from 891,750 tons in 1929 to
2,250,000 tons in 1937. Approximately one-half of the 1937 tonnage
was nonmetallic minerals and one-quarter vegetable food products.
Usual river movement is in tows of 1,000-ton barges propelled by
steam or motor towboats. In view of the volume of traffic that has
used the river despite the difficulties of navigation at Chain of Rocks
and the incompleteness of through channels in the Missouri, Upper
Mississippi and Illinois, it is expected that commerce will -increase
steadily to 10,000,000 tons annually within 4 or 5 years following
completion of present projects. o _
6. The district engineer presents two plans, eithec sf-hich would
assure adequate depths over or around Chain of Rocks. Plan I
- would provide a lateral canal between levees through the flood plain
east of the existing chinnel, which would be left unchanged to carry
flood flows and for open-river navigation during high stages. The
canal would provide 8 miles of slack-water channel of slight curvature
and well defined for easy navigation in fogs and smoke, replacing 10
miles of open river that is now hazardous because of curvature and
poor visibility as well as inadequate depth and dangerous currents.
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Locks would be provided near the lower end of the canal t0 overcome
the difference in elevation between the slack-water canal pool and the
regulated river channel downstream. levees to protect the canal
against floods would serve also as the river-front levee of the drainage
districts oceupying the eastern flood plain and widening of the canal
to obtain necessary material for levee embankment would provide a-
noeded commercial harbor at Granite City. The canal project would.
provide adequate depth for safe navigation around Chain of Rocks
and if minimum flows are not further reduced would with the aid of
maintonance dredging assure adequate depths to the Alton Dam.
Should reduced flows occur with such frequency as to constitute a
hindrance to navigation at the lower approach to the Alton Dam it
may become necessary to supplement the canal by construction of a
](;W rl]ﬂ‘r(lg )ncross the main channel just below Chamn of Rocks Dridge,
an . :

P 7. Under plan 11, a Jow movable dam would be constructed in the
river as In-plan 1 (b), with navigation locks in the river and straight-
ened low-water navigation channel dredged eastward of the present
main channel. Further study of this plan has indicated certain
advantages to be obtained from a comprehensive development of the
area in the combined interest of river navigation, aerial navigation,
recreational and ecivie improvement, and certain economies ‘to be.
realized from condueting the urgently needed navigation improve-
ment i’ such a way that contemporary or eventual undertaking of the
comprehensive plan maxy be benefited thereby. Placing of the spoil
dredged from the proposed navigation channel where it will form fill
for the future development rather than merely wasting it will afford
a saving estimated at $3,000,000. To permit the improvement
required for the comprehensive plan, however, the channel must be
locatad still farther eastward than would be required for navigation
alone, and enlargement of the navigation channel to provide also for
the relocation of the flood channel would still further increase costs
over what is required for navigation alone. Estimated costs of the
two basic plans and of modifications of each are as follows:

| Mainte
" . ! Inhtial ¢on- o Annusl
Flang | struetion ?:,;:«;r(}(m‘i‘gg charge
- | :
T{ae Cannd and Wek . o e e i 1, 084, (K0 £70. 000 $506, 000
I/ Nuvignble QO .o o i e m—ans : 1. 702 (KK) 14, 000 95, 000
T IO S S cenaenns Pis, 0,000 | 55,000 1 001,000
it Dam, lm:l‘;:,. npvimable channel .o .o ool a5 000 1 0. 000 476, 000
11 (h; Additional for shifting channed. oo i cmcees LAGO0D L } 277 600
Additioun! for snlurping chanvel oo BMOKK Ll '
F UL oot e e mr s e mem e e m e mm e e ma e n e b 16, 000, (K 500, (K0 753, 000
$ L"

In addition. for full comprebensive development for airp'ort, park,
and recreational use, und to provide g hurbor for Granite City, further
construction estimated to cost $16,000,000 would be required. '

&, The district engineer points out that navigation conditions at
Chain of Rovks must be corrected to permit full utilization of con-
nocting channels.  Hgbelieves that the improvement proposed under
either plan 1 () or plag 11 (a) will accomplish the desired result-and
notes that the extifnated costs are about equal. - He prefers the canal
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method, plan I (a), because it would give somewhat better navigation

“conditions, would provide a needed harbor for Granite City, and
would interfere littlg with the regimen of the river. He recommends
that improvement be undertaken at the earliest practicable date in
accordance with plan 1 (a) with authorization of construction of the
low dam, plan I (b), if and when it may be necessary.

9. The division engineer points out that if the low dam, plan [ (b)
is subsequently found necessary, the total initial cost of plan I will
substantially exceed the cost of plan II (a) and the annual charee for

lan I will be 25 percent higher than for plan II (a). Plan [ would

ave no important effect upon the realization of the comprehensive
development, but plan II (a) might contribute spoil for fill estimated
as worth $3,000,000 to the ultimate development. The division
engineer further considers the fact that plans I{ (a) and IT (b) afford
greater flood capacity than plan I (a), under which the flood plain
would be somewhat constricted and flood heights@perceptibly in-
creased. The division engineer recommends improvement for navi-
gation in accordance with plan II (a) with the further recommendation
that the improvement be as proposed in plan IL (b) if the additional
funds required become available. He concurs with the district
engineer in the recommendation that any work done by local interesta
under the comprehehsive plan be in accordanee with plans approved
by and constructed’under the supervision of the Chief of Engineers.

7

VIEWS AND RECOMMENDATIONS: OF THE BOARD OF ENGINEER3 FOR
: RIVERS AND HARBORS

10. In the opinion of the Board, existing authority is adequate to
cover any work necessary to maintain project depths in the Mis-
sissippi River above the mouth of the Missouri River. The project
for the Middle Mississippi authorizes only contraction works and bank
protection, together with such dredging as inay be necessary. Under
this type of improvement, a genomlfv adequate channel has been
obtained below St. Louis, but lowering of the river bed below Chain of
Rocks has increased velocities and decreased depths over the section
between Merchants Bridge and the mouth of Missouri River. Im-
provement of the present unsatisfactory conditions at Chain of Rocks
should be undertaken promptly to provide for the needs of com-
merce. This improvement should be coordinated with the compre-
hensive development of the water front of the eity of St. Louis.

11. The. reporting officers have considered two possible solutions
of the problem. One contemplates the construction of a canal to
bypass the section. The other would require a dam with locks in the
river and construction of an approach channel on a new alinement.
The lateral canal will assure adequate depths and safe velocities re-
gardless of possible further lower.n ¢ of the river bed below the Chain
of Rocks, and it will afford néeded harbor facilities for industrial areas -
on the east side of the river. The canal will invelve no disturbance
of the regimen of the river at and immediately below the mouth of
the Missouri and therefore will avoid the grave possibility of serious
silting which might attend the operation of a dam in the -river. Op-
eration of the canal during the ice season will be less hazardous than
operation of a wicket dam. Improvement under either plan would
require several years, during which time navigation would continue
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to be .subjécted to the uncertainties of the present unsatisfactory
conditions at Chain of Rocks. The canal improvement, however, can
be carried out without the further interference with navigation which
‘would attend the major engineering task of shifting the Mississippi
River into a new channel. The Board concludes that the most prac-
ticable means of providing for navigation is by construction of a
lateral canal. .
12. Shifting of the river into a suitable channel generally eastward
- of Mosenthien Islind would be necessary to permit reclaiming of the
river bed in Sawyer Bend and its development for airport, park, and
similar purposes, The Board has selected what it considers to be the
best features from each of the two plans of the reporting officers and
presents a comprehensive plan, shown on the accompanying map, for
advantageous improvements estimated to cost as folfoWs:

i Lateral canal, Civie develops

[ Federalcost | went, local cost

]
‘a) Lands and Plghts-0f - WRY . .ol | $530, 600 $1, 550, 000
i) Removal of Homer dike. . oo iiaiicimcane b irivee i e e 20,000
10} Remedlal works. oo i e 250, 000 210, 000
) Highway relocatlon ool e erm e e 00,000 brveeeenee el T
€} Interceptor creck and appurtenances, [ 3, 850,000
(1 Channel exeavalion. o................. . 2, 700,000 10, 050, 000
1¢) Lock Ineanal ... .l __._. e cmmeen s [ 5,880,000 §..ocuemnanna. .
() Revetment of echannel bunks.. . ... .. s 430, 00N 1, 600, 000
@) Control works for IREOONS. .. ..o ooeui it e ie e 375, 000

111 P S 10, 280, 00} 17, 555, KK

Installation of facilities necessary to permit use of the reclaimed
arca for airport, park, recreational, and similar purposes would involve
additional loeal costs estimated at $10,000,000. :

13. The Board recommends modification of the existing project for
Mississippi River between Ohio and Missouri” Rivers to approve a
comprehensive plan for development of the Mississippi River at Chain
of Rocks, generally in accordance with the plan herein, to provide
for construction of a lateral canal at an estimated first cost to the

* United States of approximately $10,290,000, with annual maintenance
and operation costs of $70,000, subject to such modification as the
Chicef of Engincers may find necessary when the project is undertaken;
and to authorize the relocation of the river channel and reclamation
of the area in Sawvyer Bend for airport, park, recreational, and similar
purposcs at a cost to local interests of approximately $17,555,000;
provided that anv modification of the present river channel required
by the civic development be deferred until completion of the lateral
canal herein recommended in the-interest of navigation and that the
river diversion work connected with such civie development be under
the supervision of the Chief of Engincers in order to insure that the
interest§ of interstate and foreign commerce be properly protected
and further provided that local interests hold and save the Unit
States free.from any claims for damages that might be incurred due
to the construction, maintenance, or operation of such civic develop
ment or anyv part thereof.

"For the Board:
Brigadier General 31 C'}FE'E%’
rigadier General, Corps of Engineers,
P Sentor Member.
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REVIEW OF REPORTS ON MISSISSIPPI RIVER BETWEEN OHIO
RIVER AND THE MOUTH OF MISSOURI RIVER

SYLLABUS

Two alternate plans of improvement have been developed for the river seetion
considered in the report. Either plan is capable of providin;; an adecquate and
dependable navigation channel between the mouth of the Missouri River and
East St. Louiy, and, with the exceptinn of differences in channsl velocities, posgesses

actically equal merit insofar as navigation in that zection is concerned. An

mile eanal with navigation lock, plan I (a), located to the eastward of the
present bed of the Misgissippi River appears to offer the greatest nurmhber of-
advantages to navigation and shipping interesta. Eventualls it may become
necessary ‘to construct a movable low-head dam near Chain of Rocks Bridge
(mile 190.5), if the low-water flows, which are apprehended as the result of ather
operations outside the distriet, become sufficiently small to limit the draft of
vessels using Alton locks,  This deferred conastruetion, designated 25 plan [ (b
would create sufficient elevation of water surface by slack water to provide
project clearance over the lower miter sills at Alton lncks for all anticipated
conditions of low-water flow. This plan provides a harbor for Granite City, il
Plan I (a) is estimated to cost 39,600,000 and the conditional developraent in
plan 1 (b) $1,700,000 additinnal. The alternate. plan I (a), contemplates the
construction of a movable dam with locks ahout 400 feet downstreamn of Chain
of Rocks Bridge, a straightened and dredged ehannel hetween Mosenthicn and
Cabaret Islands and a widened section on the upstrearm side of the dam to faeili-
tate approach to the locks.- This plan inaures that sufficient water will always
"be available for navigation over the lower sills of Alton locks. The eost of the
lan is estimated at $9,250,000. No provision is made for-any industrial harbor
 for Granite City, Ill.; such a development would eost $400,000 additional. ft ia
possible to provide a comprehensive ecivie development eontaining reereation and
park area, bathing beaches, and an airport in the area now eovered by the existing
river channel and part of Maosenthien Jsland, provided a new river channel be
cut between Mosenthien and Cabaret Islands, as contemplated in plan II (a;
ahove. Suech a development wonld be possible with either of the two general
plans for improvement of navigation, but plan II (a) would reduce the cont of
the civic development by about $3,000,000, or the cost of depositing the dredge
spoil from the new river channel in the area to be made into a reereational center,
he cost of this civic development, plan II (b}, is estimated as $22,000,000,
which is $3,000,000 less than the cost of a civie development if the canal plan
were approved in connection therewith. The distriet engineer recomnmends that
the immediate construction of a canal with lock be authorized at a cost of
$9,600,000, and that the construction of a dam at Chain of Rocks be authorized
at a cost of $1,700,000, to be constriucted if and when the Chief of Enginests finds
that such additional construction is necessary in nrder to adjust for navigation
future low-water deficiencies at Alton locks, and he further recommmenrs that the
Chief of Engineers be authorized to approve application and plans for the con-
struetion of gtmf)’n’xpreheusive civic development, when submitted by & legally
constituted public agency authorized to assume all necessary obligations involved
therein, . 3 :
War DEPARTMENT,

UNITED STATES ENGINEER OFFICE.
- St. Lowis, Mo.. December 15, 1338,
Subject: Review of House Document No. 30. Sixty-first Congress,
first session, Mississippi River between mouth of Missouri River and

East St. Louis, il
To: The Chief of Engineers, U. S. Army (through the Division Edgi-

neer). )

1. Authority.—This review of reports on the Mississippi River
contained in House Document No. 50, Sixty-first Congress, first
session, and subsequent reports, is submitted in compliance with a
resolution by the Committee on Rivers and Harbors of the House of
Representatives adopted October 31, 1938, which is as follows:

Resolved by the Commitlee on Rivers-and Harbors of the House of Representatioes,
United Stales, That the Board of Engineers for Rivers and Harbors ereated under



MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI RIVERS 9

section 3-of the River and Harbor Act approved June. 18, 1802, be, and is hereby:.
reguested to review the raports-on Mississippi River between the Ohio River and
the mouth of the Missouri River, submitted in House Dooument Numbered 50,
Sixty-first Congress, first session, and subsequent reports, with a view to deter-
mining whether any modification in the existing project for improvement of the
Mississippi Rivor hetween the mouth of the Missouri River and East St. Louis,
Ilinais, is advisable at the present time; and to formulate for the stretch of the
river in question 4 comprehensive plan with estimates of cost, for all advantageous
improvements to whomsoever the honefits therefrom may acerue. ,

2. Reports under. review.—The principal reports in review, con-
tained in House Document No. 50, are reports on examination and
survey of Mississippi River from St. Louis, Mo., to its mouth with a
view to obtaining a navigable channel 14 feet deep and of suitable
width, including consideration of a proposed waterway from Chicago,
. te St. Louis, Mo., as described in House Document No. 263,
Fiftv-ninth Congress. first. session, and a report with reference to
water power and to land drainage along the routes mentioned. The
following alternate plans, with estimated costs, were considered and
discussed: Dredging, regularization, canalization with movable dams
canalization with fixed dams, lateral canals, reservoirs, and several
combinations of these plans. . .

3. The Special Broard created by act of Congress approved March 2,
1907, which boad prepared the basic report, concluded that, while
all the plans considered, cxeept resorveirs, were feasible -from an
engineering standpoint. the most practicable means of obtaining and
maintaining 4 navigable channel of 14 feet depth from St. Louis to
the mouth of the Mississippi River was by the combined method of
dredeing and regularization works in the open river. The Board of
Enginecrs for Rivers and Harbors concurred in the conclusions of
the Special Board as to methdds of securing the desired depth, but did
not believe that a 14-foot channel from Chicago to the Gulf was
warranted by the then existent or prospective commerce, but that a
8-foot through channel was warranted.  The Chief of Engineers also
concurred in these views and submitted the report to the Committee
on Rivers and Harbors on June 7, 1909. Most of the data in .the
above report relevan 1o thiz report are contgined in its appendices,

4, Barly projects had provided for improvement by dredging and
reculating works between St. Louis and Cairo. Construction of
reculating works was practically suspended under the acts of March 3,
1905, and March 2, 1907, and the joint resolution of June 29, 1906.
The River and Harbor Act of June 25, 1910, restored regulating
works 1o the project in accordance with the recommendations con-
wained i House Document No. 50, Sixte-first Congress, first session,
and a prior report but did not alter ithe previously approved project
depth of & feet und width of 200 feet. .

5. House Document No. 1874, Sixty-first Congress, third session,
doted Tebruary 9, 1911, contains the report of a Special Board of
Engineers. sppoirted in compliznce with the River and Harbor Act
spproved Jupe 25, 1910, 10 consider and repori upon a waterway
fromn Lockport. T, by wey of the Des Plaines and Hlinois Rivers, to
ibe mouth of the Ilinois River. and certain related subjects. The
board, among other things, recommended that a cut 500 feet wide
he iade through the Chsain of Rocks. The Chief of Engineers
sonewred in this.recommendation. :

6. River and Harbor Committee Document No. 9, Sixty-pinth
Congress, sscond session, coniained a recommmendation by the district

180644 RB—2 ’ ‘
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engineer that a 9-foot chainel with a width of 300 feet be provided
from the Ohio River-to the northern boundary of the city of St. Louis,
This was also recommended by the Chief of Engineers and authorized
by the River and Harbor Act of January 21, 1927,

. 7. In report of May 11, 1928, contained in River and Harbor
Committee Document No. 12, Seventieth Congress, first session, the
Chief of Engineers recomrnended that a 9-foot channel with a width
of 200 feet and additional width around bends be provided in the
Mississippi River between Grafton and St. Louis at an estimated first
cost of $1,500,000. It is stated in the report that with very small
diversions a lock and dam may be required and that the estimate did
not provide for alleviating unsatisfactory navigation conditions at
Chain of Rocks. The report definitely pointed out that eventually
additional works might be needed in that section but it was concluded
from the information then available that the regulating works and
dredging covered by the estimate would provide reasonably adequate
facilities for a number of years. The work recommended. was author-
ized by the River and Harbor Act of July 3, 1930.

8. I¥1 a report of October 19, 1933, printed in House Document No.
184, Seventy-third Congress, second session, the division engineer
noted that a satisfactory channel had not been provided in the Chain
of Rocks section by open channel methods to that date, and expressed
the belief that it could not be provided by such methods. He pointed
out that the uncertainties involved are objectionable in view of the
Lakes-to-Gulf Waterway as a whole being no more dependable than
its least reliable section and recommended the construction of a dam
and lock at St. Louis, the exact location of the structures to be left
to decision of the Chief-of Engineers. However, the Chief of Engineers
in his report stated that since Fort Peck Dam, under construction
at the headwaters of the Missouri River, was expected to-ameliorate
low-water conditions on the Missouri River and in the Mississippi
River below the mouth of the Missouri, no modification of the
R}oject for improvement of the Mississippi below the mouth of the

issouri to improve low-water conditions should be undertaken at
that time.

9. Description—The Mississippi River rises above Lake Itasca,
Minn., flows in a southerly direction about 2,434 miles and empties
into the Gulf of Mexico. Its basin extends from the Appalachian
Mountains on the east to the Rocky Mountains on the west and from
Canada on the north to the Gulf of Mexico on thé south, The basin
embraces about 9,715 square miles of Canada and all or part of 31
States of the Union, comprising a total area of 1,240,000 square miles.

10. The drainage basin of the Mississippi River is divided into six
main watersheds: Upper Mississippi, Missouri, Ohio, Arkansas, Red,
and central valley. The river above the mouth of the Missouri River
is commonly called the upper Mississippi, and below the mouth of
Ohio River the lower Mississippi, the 195-mile section hetween the two
being known as the middle Mississippi, and the combination of ‘the
middle and lower sections, as the central valley.

.11, That part of the Mississippi River being considered herein ex-
tends from East St. Louis, Ill. (Iiads Bridge) to the mouth of Mis-
souri River, a distance of 15 miles, between river miles'180 and 195
above the mouth of Ohio River. Necessarily, consideration is also
given the 7.9-mile section between the Missouri River mouth and dam
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1
No. 26 at Alton, Ill,, insofar as any improvements proposed in this report
may affect that section, The general locality is shown on sheet 1.

12. The upper Mississippi has its origin in a series of lakes just
above Lake Itasca in Minnesota and flows 1,170 miles to its confluence
with the Missouri River. The watershed area, which comprises
171,660 square miles, extends from as far eastward as the Illinois-
Indiana line to the Minnesota-South Dakota line on the west, and
from a point opposite the middle of Lake Superior at approximately
47° north latitude to the mouth of Missouri River. In general the
terrain is alternately rolling and flat with a considerable portion
SWampy. . .

13. The Missouri River is formed by the junction of the Jefferson,
-Madison, and Gallatin Rivers at Three ¥orks, Mont.,, whence it
flows in a general southeasterly direction for 2,473 miles to empty
into the Mississippi. The drainage basin extends westward from &
low divide, separating Missouri and upper Mississippi drainage, to
the Rocky Mountains, Itis bounded on the north by aless conspicuous
wivide, separating the Missouri and Hudson Bay drainage and on the
south by the Ozark uplift and an east-west ridge across central Kan-
sas. The terrain of the watershed, while extremely rough in its
western portion, is comparatively smooth and flat in its easterly
portions. The drainage area of the Missouri River is 529,350 square
miles, or about 75 percent of the'total drainage area of 701,000
square miles above the lower end of the reach being discussed.

14, Although the area of the Missouri River watershed is -more
than three times that of the upper Mississippi, the mean flow at
St. Charles is about 75,000 cubic feet Rgr second as compared to
90,000 cubic feet per second for the upper Mississippi River at Grafton.
This difference is due to the lesser rainfall and the higher rate of evapo-
ration in the Missouri Basin. The middle Mississippi at St. Louis
has a mean discharge of 165,000 cubic feet per second. The maxi-
mum and minimum discharges of the upper Mississippi at. Grafton
have been 460,000 and 14,000 cubic feet per second respectively;
of the middle Mississippi at St. Louis 1,300,000 and 24,000 cubic
feet per second; and of the Missouri River at St. Charles 840,000 and
8,000 cubic feet per second. In the reach under consideration,
maximum range in stage is 46.9 feet at St. Louis; high-water widths
vary from 2,000 to 9,000 feet and low-water widths from 1,000 to
3,000 feet; slopes vary from 0.3 foot per mile at the lower end to about
2 feet, per mile in the Sawyer Bend reach, miles 184 to 188. .,

15. The average navigation season in the reach under consideration
is from February 15 to December 15, but the last few years there has
heen a growing tendency for navigation to use the river the entire year,
except at times when it is actually blocked by verv heavy ice or ice
gorges. As a consequence, aids to navigation are now maintained
throughout the year.

16. The record. as a whole, of low-water stages at St. Louis should
not be taken as an indication of present condifions or of conditions to
be expected in the future. Low-water flows have been augmented in
the past by diversions from Lake Michigan through the Iltinois
Waterway. In the future these will be lessened and other artificial
modifying effects will exist as discussed later in this report under the
heading “Difficulties attending navigation.” Furthermore, low-

1 Phis drawing and others to which reference is mnade are contajned in appendlx D. (Notprinted.)
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water flows of given amount resulted in higher stages in the past than
they do under present conditions. During the past 100 years the
low-water plane at St. Louis has been:lowered about 10 feet by erosion
of the channel below the Chain of Rocks section. The mean of the
lowest annual stages of & 77-year record is 0.92 feet, St. Louis gage.
On an average during this period the river has been below this stage
only about 7 days per year. However, during the last 10 years the
river has been below this stage an average of 69 days per year. This
is due partially to less than normal flows and partially t6 continued
lowering of the channel bed. The lowest stage of vecord occurred in
December 1937, and was —5.5 feet, St. Louis gage. During that
year the stage was below the mean of lowest annual stages for 123
consecutive days. The lowest stage during the navigation season,
—4.1 feet, St. Louis gage, oceurred in August 1936. Even at these
extremely low stages, depths are ample in the harbor below Mer-
chants Bridge and current velocities are only about 1% to 2 miles
per hour, but in the Chain of Rocks reach, miles 183 to 191, depths ag
extreme low water have been less than project requirements and even'
as little as 5% feet over frock, with velocities of about 5% miles per
hour. In the section between the northern boundary of St. Louis
and Alton Dam, miles 191 to 202.9, depths less than project have been
encountered, at times as little as 5 feet, with current velocities of about
3 miles per hour. Completion of Alton Dam and addition of several
dikes above the Missouri River has apparently improved conditions,

17. Mean stage of the river is 11.66 feet, St. Louis gage, and the
river has been generally at or above that stage about 195 days a year.
At such stages there is ample depth for navigation, and current veloci-
ties average about 3 to 6 miles per hour throughout tbe reach under
consideration.

18. The Weather Bureau flood stage is 30 feet, St. Louis gage, and
stages have equaled or exceeded that value an average of 5 days per
year, during which time there’ were ample depths for navigation but
currents were swift, especially in the vicinity of Chain of Rocks
‘Bridge, mile 195, where at times they approached 8 miles per hour.

19. The Missouri River, which enters the Mississippi just above
Chain of Rocks, has been under improvement to provide-a navigable
channel 200 feet wide and 6 feet deep between the mouth and Sioux
City, Towa, but 8-foot depths are anticipated when Fort Peck Reser-
voir is in opefation. This project was, on June 30, 1938, approxi-
mately 85 poréent complete from the mouth to Kansas City, Mo., and
66 percent complete between Kansas City, Mo., and Sioux City,
TIowa. Since June 6, 1935, regular transportation has been carried on
between the mouth and Kansas City by the Federal Barge Line.

20. The upper Mississippi River is under improvement to provide a
9-foot channel of adequate width by means of a series of locks and dams
at 26 sites between Alton, Ill., and Minneapolis, Minn. The project
was about 81 percent completed as of June 30, 1938, and it is estimated
that all of the locks and dams will be in operation by Mareh 1940,

21. Thibutary erea.—The areas contiguous to ‘the section of the
Mississippi River considered herein are highly industrialized sections
on both sides of the river with large numbers of important-industries,
high population densities, and well-developed networks of railroads
and highways. ' :
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22. The average width of flood plain of the upper and middle
Mississippi varies from 3 to 5 miles, However, in Sawyer Bend,
which lies about halfway between Merchants and Chain of Rocks
Bridges, .the plain widens.to a distance of 12 miles., The eastern or
Ilinois side of the area from Alton to and including East St. Louis,
1ll,, is subject to flooding, but practically this entire area from the
mouth of Missouri River downstream to a point 5 miles below Eads
Bridge now lies within the limits of the East Side Levee and Sanitary
District, and is afforded a cousiderable degree of protection against
floods by 32 miles of levees. ‘This protection is soon to be increased
by the reconstruction of levees to Mississippi River Commission
standurds. At present the flank levees are about 70 percent completed.
Work has not been started on the river-front levees, as funds have not
vet been made available therefor. -

23. The larger portion of the western or Missouri side of the
specific area under consideration is, with few exceptions, naturally well
above high-water stages and practically no flood protection works are
existent or proposed, cxcept in the Columbia Bottoms. The city of
St. L.ouis, located on this bank, extends from a point just above
Chain of Rocks Bridge to the mouth of River Des Peres, 19 miles
downstream, .

24, The region immediately surrounding both the foregoing areas
18 u principal east-west gateway for practically all of the transcon-
tinental rail systems of the United States and many of the commodi-
ties munufactured in the vicinity are distributed in world trade. It
i1s a notable market for hogs, horses, mules, furniture, feeds, drugs,
automobiles, and a leading producer of shoes, furs, and tobacco.
The *“heavy” industries are well represented in production of iron,
steel, coal, coke, oil, lead, zine, brick, cement, glass, and sand. The
ereat diversity of products in the region makes it a valuable trade
center and offers a well-balanced market to the shipping industries.

25. The population density is estimated at an avefage of 200
persons per .square mile and the maximum probably exceeds 25,000,
In the following table are listed the lutest available census data for the

urban area: :
TAaBLE Li— Population (1930 census)

Citv or town: City or town:
AUon. ... 30, 151 Madison_ coueee o onans 7, 661
Kast Alton_ .o .._. 4. 502 Granite Citv_ ... _..__.. 25, 130
Wood River. o ooeeove oo & 136 National City.._.._..__.. 1, 209
Roxans. oo 1. 139 East St. Louis. ... ...... 74, 347
Hardford_ . ... ... .. 1, 566 Cahokia._..._.._.______ 286
Veniee oo 5. 362 Caseyvilleo. ... _. e eeeam 743
Brooklyn. ..o .. 2, 063 S, Lonis oo Lo oLl 821, 960

#In Missouri; all others in Hlinois.,

26. The region is a rail center of the Middle West, with 18 trunk-
line railroads entering the area, 14 on tracks of the Terminal Railroad
Association and the others on rails of their own. The States of
Mlinois and Migsouri have both developed excellent highway systems
and both States have their road programs well advanced. Numerous
paved roads cross the region in all directions. In recent years man
iniles of all-weather farm-to-market roads have also been _constructed‘t
The metropolitan area possesses a good system of traffic relief routes
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in and around the congested district, but- many--additional miles of
these roads are heeded and are gradually being constructed. Air
lines are also sharing in the development and are becoming an im-
portant part of the transportation system. The inland waterways
system furnishes much needed service for the shipment of bulk
commodities and clm) transportation for the distribution of farm
and manufactured products. The upper Mississippi connecting with
the trade territory of the North, the Illinois River and Waterway
extending to Chicago and the Great Lakes region, the Missouri River
tapping the agricultural Northwest, and the lower Mississippi offerin

access to Ohio River ports and to world ports through the Gulf o

Mexico, make this area an ideal shipring center.

27. The climatic conditions are shown in the following table of
mean precipitation and temperature at St. Louis, Mo,, taken from
the Annual Meteorological Summary of the Weather Bureau, St.
Louis, January 1938: : -

TasLe 2
i
Mean NMean | Mean Mean
Month precipi- | tempera- ] . Month precipf- | temperas
tation tare : tation ture
!
2,34 311 ‘ Iy e 2.98 .3
2,50 .8 August. oo, 2.99 7.5
3,48 4.1 |{ Septemher_..... 3.46 70.%
3,81 A1} Uectober._...... 2.72 58.4
4.34 7.0 4 November.................... 2.83 45 ¢
3.42 75.4); Decemmher. . ... ......... 2,921 34.9

Not1z.—Length of record, mean precipitation, 50 years; nwean temperature, 38 years.

28. Bridges. —Four bridges gross the Mississippi River within the
reach under consideration, two more have been authorized by Congress
and plans approved by the War Department, but .their construction
has not been started. The two bridges just below lock and dam No. 26
are also considered herein. Al of these bridges are of the fixed span
type except the Alton Railroad bridge which has a swing span over
tKe navigable channel, Tolls are charged for vehicles using the exist-
ing highway bridges and will be charged on the authorized bridges. No
alterations in any of the existing bridges are proposed at the present
time. Da¢a for these eight bridges are itemized in table 3.-



TasLe 3.—Bridges from Eads Bridge to Allon, IU.

¢ 2 side spans.
% West channel s

AN,
* For width of 625 feet uf west chianitel spun: aud 385 fet of @ other spans,

span.
tt Each side pivet pier.

Vertical clesrance | Eleva-
Hori- ‘ o;il? Construntion Pmod C
< " . Num- or! w o SpPIeoT onstruc-
5‘\8“)&63!“;!{(!‘ ’)’;’it‘:z,"h"‘ ¢ Owier Purposo herof | zontal | Above | Abave | steel, | authorized by tion
} spuns ! | clearance |  low high men by Congress ‘Wur complsted
water of | water of sed Department
1904 1844 level
. I 5 Fee Feet i.'u( .
Eads (100 ... . ... | Terminal R. R. Association | Cppbite] ruilroad aud alf (| lee2] ranog s uly el """ 2 1.
Franklin Ave. (02, | Cityof Essust. Louis, Ul.. | Highwsy _— sff (M| Ry S0 4763 Mey 30 | July 11uH Not egun.
Cass Ave. (150.7) .- ... .| St. Clair County, Wi .. 5 |f :4"';2 9. 6 lsﬁo 47?:3 “"’.T’.f"f. .?.Q_'t'f 1:1,1;1:5 De.
R " " - . s500 (77 8| TEIST T B | FebITi5i007 | Tuly TR 1907 ] Nov. 9. w10,
McKinley (182.5). ... .. | Ilinvis Termindl R, K. € o way snd highwasy. 3 {_“__ ol R "_: - _.‘:_' Feb. 16, 191(') ___________
Merchants (1532} Terminal Roflroad Associa- | pogeog 3 { :ag £6.2 "o 461.6 I-‘eb‘. 1!;.. gt‘lu Nov. 15 1888 | June 31, 1490,
= TEte e e tion, - bbb S o3 ... erorrma | oecemen > . 1O, 1888 & ... N
Chain of Rocks (190.5) ... | Kingshighway Bridge Co.. | Highway e 8 * fise y2e 557 4%2.3 1 Feb. 23,1927 &ux. :. }gg Oct. 31, I$N.
~ » s o PR e - PV TN S et 29,
Clark (02.7).... ... st Charles County, Mo, . e ¥ { ,ﬁ,z 8.6 Y 518 ;{;Z ?2‘9_{3 Mar. 5 Aug. 31, 199,
’ Sedenirt & 5 3 " w25 . . .

Alton Ruitroad @u2,5)...,.| MEswart & Minoks Bridge & | Railrosd.oooovoennon off NEe BCT) g 25,10 | Aag. L1801 | I v,

1 River spuns. 72 other spans.

3 Center span. € 3 main spans,

3 At center of channel sjn. 4.2 moain spans.

FUNAIY THNORSIN QKY OIHO NIRALAE YAAIN H:JIEBISSIR

s1
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.29. Prior reporta.—Numerous reports have been made, prior to the
reports i review, covering the N{i:sissippi River between the Ohio
and Ilinois and between the Ohio and Missouri Rivers, Two of these
presented plans somoewhat similar to the proposals considered in the
resent report. The first, Senate Document No, 50, Forty-first
‘ongress, third sgession, )rn'pnm’sd the opening of Cabaret Slough
(between Mosenthien an(I Cabaret Islands) to reduce seour (bank
erosion) in Sawyer Bend and remove bars at the Jower end of Cabarot
Island, ‘This was to he accomplished by building a dike from the
head of Cabaret Island to deflect the current into the chute ‘and by
dredging the chute to start the flow of the river into it. It was be-
lioved that the river would scour a larger channel which eould then
be improved and regulated by dikes and revetments, all at an esti-
mated cost of $408,841, at that time, )

30. The second report, House Docuinent No. 263, Fifty-ninth
Congress, first session, was a survey report on a proposed [4-foot.
waterway between Lockport, I, and St. Louis, NMo. The portion

srtinent to the report under review was prepared by the Misgissippi

River Commission for the streteh of Mississippi River between IIH-
nois River and St. Louis, and considered a wicket dan just below
the railroad bridge at Alton, which, with dredging, was to provide a
14-foot chanuel to Geafton.  From Alton to St. Louis a eannl was
proposed with entranee, provided with gouard walls and gates, just
above the dum at Alton, and running approximately parallel to the
river  through linois bottom lands to St. Louis Harbor, entering
about three-fourths of a mile above Merchants Bridee, The eanal
was to be provided with o lock at it Jower end having a 30-foot lift,
and was to be protected throughout its length by levees on hoth sides,
The estimated cost of this work was at that time $6,5533,%80,

31. Kristing project.—~'The original project. for the improvement of
the Mississippi River between the Ohio and Missouri Rivers was rec-
ommended \')y a board of engineers in a report dated - April 13, 1872,
The Chief of Engineers concurred in this recommendation. Thé cost
and expenditures for the Middle Mississippi prior to the adoption of
the present project in 1881 were $1,610,000 for new work. (For fur-
ther details seo p. 1879 of the Annual Report for 1915.)

32. The present project provides for obtaining and muintaining a
minimum channel Jepth of not less than 9 feet, 8 minimum width of
not less than 300 feet at low water, with additional width in bends,
from the mouth of the Ohio River, mile 0, to the northern boundary
of the city of St. Liouis, mile 191; thence 200 feet wide, with additional
width in hends to the mouth of the Missouri River, mile 195, all to be
obtained by regulitting works and dredging: Iirst, by regulating works
for closing sloughs and secondary channels and narrowing the river,
building new banks where the natural width is excessive and protect-
ing new and old banks from erosion where necessary to secure per-
manency; second, by dredging to maintain -channels of project
dimensions.

33. The project for regulating works wes adopted in 1881 (Annual
Report, 1881, p. 1536). Dredging was introduced as a part of the
project by the River and Harbor Acts of June 3, 1896, June 13, 1902,
and March 2, 1907, That part of the project for the middle Missis-
sippi which proposed regulating works was practically abrogated by
the acts of March 3, 1905, and March 2, 1907, and the joint resolution of
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June 29, 1906. The River and Harbor Act of June 25, 1910, restored
regulating work: to the project and n appropriations with a view
to the completion of the improvement between the Ohio and Missouri
Rivers within 12 vears, at an estimated cost-of $21,000,000, exclusive '
of amounts previously expended.” The River and ﬁarbor Act of
January 21, 1927, provided for a depth of 9 feet and width of 300 feet
from the-Ohio River to the northern boundary of St. Louis and in-
crensed the estimate for maintenance to $900,000 annually (River
and Harbor Committee Doc. No. 9, 69th Cong., 2d sess.). The
River and Harbor Act of July 3, 1930, modified the project between
the northern boundary of the city of St. Louis and Grafton (mouth of
Tllinois River) to provide for a channel 9 feet deep and generally 200
feet wide with additional width around bends, at an estimated cost of
%1,500,000, with $125,000 annually for maintenance (River and Har-
bor Committee Doc. No. 12, 70th Cong., 1st sess.). The River and
Harbor Act of September 22, 1922, provided for dredging channels
to landing places on the main river and subsidiary sloughs above the
mouth of the Missouri River. :

34. The existing project. for the Upper Mississippi River provides
for a channcl of 9-foot depth and of adequate width between the mouth

of Missouri River and Minneapolis. Minn., by the construction of a
svatem of Jocks and dams supplemented by dredging. The project
between the Illinois River and Minneapolis was adopted by the River
and Harbor Act of July 3, 1930, in accordance with the plan submitted
m House Document No. 290, Seventv-first Congress, second session.
Under Public Resolution No. 10, Seventy-second Clongress, first ses-
sion. approved February 24, 1932, the Chief of Engineers was granted
diseretionary authority to make sueh modification in the plan as may
he advisable.  The River and Harbor Act of August 30, 1935, among
other things, extended the lower limits of the project to the mouth of
Missouri River, and authorized improvement by a system of locks
and dams supplemented by dredging in accordance with plans recom-
mended in House Document No. 137, Seventy-second Congress, first
session.  Several other modifications of the projeet, that are not
pertiient to the present review, have been made.

35. Tn the first seetion between East St. Louis (Eads Bridge), mile
180, and the northern boundary of St. Louis, mile 191, the total cost
of improvements, consisting of solid dikes and bank protection, was
sbout $245.000, all for new work, prior to adoption of the existing
project (1881).  The total cost under the existing projeci has bheen
ahout $312.300 for new work and $274.400 for maintenance. The
projeet is about 77 percent completad as of June 30, 1838,

36. In the short section of river betwoen the northern boundary of
St. Louis, mile 191, and mouth of Missouri River, mile 195, no work
was done prior to 1881, The cost under the existing project has heen
“about $334.600 {(n' new work and $252.900 for maintenance. This
nroject i also sbout 77 percent completed.

57, 1o the third section. Missouri River. mile 165, to Alton Dam,;
mile 202.9, which. althongh actually bevond the geographical limits of
thie review. i none the less indivigibly related thereto. the total cost
of prior projects was about §200.000 for new work and $18.000 for
matntenance; and the costs under the existing project are shout
§1.089.600 for new work and $673.800 for maintenance.  This projéct
1z about 7H percent completed as of June 30, 1935,

180k44—B6——8
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" 38, Local cooperation.—-Under the existing and previous projects no
‘local cooperation has been required by law.

39. Other improvements.—From time to time, botween 1836 -and
1916, considerable work, which has contributed to the improvement
of navigation, has heen done throughout this reach by local agencies,
This work consisted in building dikes of brush and stone, piling dikes,
bank protection, and paved sloping wharves. A résumé of these im-
provements, giving the type of work, quantity, locality, cost, and local
agency responsible for construction, is given in table 4.

Tasre 4
Loeality and miles | When Leneth | -
By whom hullt above Dhlo River built Type of work lteot) ! Cast
Oity of 8t. Louls....... St. Louls what, 180- | 1853-76 | Sleping whael, paved 6,000 | $333,310
185, T witheranite blotks.
) 91 JR Eqst 8t. Louis tn | 184049 | Solid dikes of Lrush ... ... 913, %5
{ igaﬁln of Rocks, 180- and stone,
D0ueeeeesraeaannes Ssmf'er' Bend, 187.5- | 1697-1913 | Bank protection....... 1,500 | 213,6m
D0 eeeaemmnn oo Cl;gé;.tem Island, 190- | 1018 | Pilingdikes......._...]  2.850] 108,39
) 3 1 TN Choutean [sland, 1013 Hank protection..._... 11, 300 173, 3w
191.5-193.5. R R
Total of work 2,253, 185
done by city of
ft. Louls. R
Fast8ldaleveeand san- | Eads Bridge to Venice | 1913-13 | Bank pyntection on 7,756 1 1,218,7m
ftary district. L.anding, 130-181.5. 3and l};l and pillag
toe wall,
Riparisn owners.., ... . Eads Bridge to mouth { 1840-1913 ! Brash and stone and 1, 300 207, )
of Missaurl River, pling dikes,
180-195. ! '
H - ]

Notk.—~Total of work [lone by local agencies, $3.474,915.

40. Terminal and trrm.;ler, Jfacilities.—There are seven important
river terminals in. the reach under consideration in this report. These
are listed and described in Table 5. Both kast St. Louis and St.
Louis have considerable water-front areas which are not now in use,
but which, although privately owned, are available as potential sites
for additional river terminals,
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R |, M
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. 41, Survey.—Various surveys have been made of this section of the
Mississippi River. In preparation of this report, recourse has been
made to all available data but especially to several unpublished sec-
tional surveys. The main references are a topograpﬁic survey of
Chain of Rocks and vicinity made in _1934-35, two local surveys
made since that date, and a specjpl probing survey to determine rock
elevations at the site of the dam considered in this report. Prints of
maps and drawings, used and developed in connection with this
report, are bound in a separate atlas designated as appendix .2 ,

42, Model studies of the Mississippi River in the vicinity of Chain
of Rocks have been and are being conducted in the laboratories of the
Waterways Kxperiment Station at Vieksburg, Miss. Orie method
considered followed in general the present channel.alinement through
Sawyer Bend but moved the channel eastward 1,500 feet, hard against
Mosenthien Island and away from ledge rock in the bend. It was
indicated that after tests simulating 30 years in the prototype the
low-water plane would be lowered approximately 4 feet at mile 192
and 1 foot at the Alton Dam, mile 202.9. The effect of closing
Sawyer Bend by a dike from the head of Mosenthien Island to the
Missourt shore and putting the channel between Mosenthiecn and
Cabaret Islands was also investignted. This type of improvement
also showed a marked tendency to lower the low-water plane through--
out the reach under consideration. The conclusions drawn from the
tests seem to indicate that while both methods of improvement would
offer prompt relief to navigation temporarily, their ultimate effect
of lowering the low-water plane would endanger the usefulness of
Alton locks during extreme low water, which would require additional
and costly corrective work. One of the plans of improvement pro-

osed in this report contemplates moving the channel into the chute
Eetwecn Mosenthien and Cabaret Islands as outlined in the second
method just described, but adds a movable dam near Chain of Rocks
Bridge to overcome the deleterious effects caused by lowering of the
low-water plane.

43. Difficulties attending narigation.—Between Alton and Cairo
project dimensions are now available at practically all times, or can
readily be restored by dredging, except at two locations—one at
Hancock Rocks near Commerce, Mo. (mile 41), and the other at
Chain of Rocks (miles 183.3 to 190.5). The reach at Hancock Rocks
is now under improvement and, it is believed, will be satisfactory to
navigation interests before next low water. There remains, then,
only the Chain of Rocks reach to be improved hefore reasonably
dependable 9-foot navigation can be assured between Minneapolis
and Chicago to Cairo or, for that matter, to New Orlesns.

44, In any channel some shoaling will always he encountered, but
in the upper and middle_Mississippi this shoaling is now expected to
be much léss than formerly and to be readily and quickly removable
by dredging, except tlu‘ou'&a the Chain of Rocks reach, miles 183.3 to
190.5, where excessjve velodities impede navigation at the upper end
during high water and where, during low water, excessive velocities
and shallow depth prevent “project depth’ navigation and obstruct
lighter-draft traffic, Moreover, due to considerable smoke and fog
frequently found in this reach, navigation of the long Sawyer Bend
in the river below Chuin of Rocks Bridge is hazardous in spite of the

L Not printed.
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numerous buoys and lights maintained. Fortunately, the worst
river conditions usually occur during the winter period, December 15
to March 1, when river traffic has been slight, but of recent years
winter traffic has been increasing, During the record low-water year
of 1937, depths as low as 5% feet were measured, even though for only
1 day, but less than 9-foot depths were available for a total of more
than 2 months (hot consecutive), .

45 From Chain of Rocks Bridge to the mouth of the Missouri
(mile 195), project dimensions have been generally maintsined, but
some dredging of shoals between pools is required during unusually
low water, as during the record low year of 1937, when less than 9 feet
was reported for a total of about 1% months (not consecutive), and
for 1 day a depth of 5 feet on one bar was reported. But as no rock
underlies this section of river. these shoals are readily and quickly
removable and do not long hold up navigation, if at all.

46. From the mouth of Missouri River to dam No. 26, mile 202.9,
a navigahle channel of project depth-is generally available, but here
again during the navigation season of the very low,water year of
1937, depths of less than 9 feet have been reported frequently, and-
occasionally depths as little as 5); feet have been reported. Some of
this shoaling was due to construction of solid “contracting” dikes
and the movement of sand occasioned thereby. With the com-
pletion of these remedial works, this section of the river should be
much improved. In this section. channel-maintenance dredging has
increased during the late dry years (but not so rapidly as in the
Chain of Rocks reach), averaging about $7,500 per annum from
1930 to 1035, inclusive, and about $14,300 per annum since 1935.

47. As mentioned in paragraph 44, diffieult navigation is experi-
enced in the 7-mile Chain of Rocks-seetion at both extremes of river
stage.  In recent vears, notably the past 7, from 1931 to 1937,
imclugive, as the seasons beeame generally drier and the-river tows
inereasingly heavier, navigation has become inerveasingly more diffi-
cult.  There are 1wo loealities in the section at which natural rock
sills encroach on the existing channel where the river flows over
hedroek.,  The rock sillz arve loeated at miles 185.6 and 187.8, and
at Iow-water stages they aet as weirs and “spill” into the well-regu-
lated channel below. producing veloeities in the rock sections which
are diflicult to negotinte with large tows, espeeinlly for towhoats of
small horsepower. The “weir”™ uction of the sills has gradually
develiped with the lowering of the low-water plane in that part of
St. Louis Harbar below Bissell Peint., ; :

- 48, The low-water plane in St. Louis Harbor has lowered approxi-
mately 10 feet during the past century in the soft alluvial material
of which the river bed iz composed.  Approaximately 8 feet of this
lowering. however, has occurred in the last half contury. Ordinarily
thiz lowering of the low-water-plane would continue upstrcam until a
eodition of equilibrium Was reached, but just above Bissell Point
the bedrock outerop is encountered and the erosion halted. Thus
this stream which has an average fall of 0.6 foot per mile between
the Ohio and Missouri Rivers, has, in the Chain of Rocks seetion, a
measured fall which exceeds 2 feet per mile; while in the highly
contracted section, in St: Louis Harbor, it has an- average fall of
only 0.3 foot per mile. Abny future additional lowering of the low-
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gills and the easily eroded:section.

49. During high-water periods, current velocities as great as 12
feet per second are encountered in the vicinity of Chain of Rocks
Bridge, where the channel is constricted by an outcrop of rock extend-
ing from the Missouri shore to a point well out into the river, and by
the bridge piers, intake towers, and Homer dike. The high velocities,
coupled with these obstructions which cause a strong “draw’’ of
current obliquely toward the Missouri shore, all make navigation
difficult and hazardous at this point.

60. The navigation conditions just described are based upon
stream flows experienced in the past, but it is helieved that antici-
pated flow conditions, discussed in the succeeding paragraphs, will
aggravate the difficulties at certain times of the year.

51. The discharge of the Mississippi River below the mouth of the
Illinois River has been augmented, since 1848, by diversion' from Lake
Michigan. During the period from 1900 to 1928, ‘this diversion in-.
creased from an annual average of 2,990 to 10,000 cubic feet per
‘second, inclnding direct diversion plus that pumped as water supply
for the Chicago area. A Supreme Court decree of April 21, 1930,
ordered a gradual reduction in the direct diversion so that after
December 31, 1938, it may not exceed an annual average of 1,500
cubic feet per second. It is estimated that for some years to come
the average annual diversion by pumpage will amount to an additional
1,700 cubic feet per second, making a total diversion of 3,200 cubic
feet per second. The low-water discharge hydrographs contained in
the accompanying folio of drawings (appendix E) ? show the actual
flows at St. Louis and the computed flows, assuming the total diver-
sion had been limited to an annual average of 3,200 cubic feet per
second during the period 1928 to 1937, inclusive. Where the hydro-
graphs appear blank, the flows exceed 120.000 cubic feet per second.

52. Future flows will be affected by operation of the reservoir now
under construction on the Missouri River at Fort Peck, Mont. This
reservoir will be operated so as to increase low flows on the Missouri
River when needed in the interests. of navigation on that stream.
The modified hydrographs referred to above have been further altered
as illustrated for the 10 years to take into account the computed eifect
of Fort Peck Reservoir on flows at St. Louis, assuming the reservoir
to have been full in 1928 and operated according to the present
proposed plan. It will be noted that in general the reservoir would
not have increased flows at St. Louis prior to August 1 of each year.
During some periods the reservoir operation would have more than
offset the effects of reduced ‘diversion from Lake Michigan; but at
other times, particularly in the winter period during the nonnavigation
season on the Missouri River, the reservoir would have been storing
water, and flows at St. Louis would have been correspondingly de-
creased. It must be borne in mind that when Fort Peck Reservoir
is placed in operation the ultimate operation may differ from the
present prelimmary plan when the effects of distance and the uncer-
tainties of flow coordination have been experienced. The net effect
may be a further lowering of the low-water plane at the miter sill at
Alton Lock or, on the other hand, may be less than that indicated by
the present proposed method of operation. As previously stated,

1 Not printed.

water plane will, of course, increase the differential between the rock
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navigation is often possible between St. Louis and Cairo during the
entire winter, and as aids to navigation -are maintained throughout
the vear, it is proposed to maintaein the navigation pool at Alton until
both the Mississippi and Illinois Rivers are frozen over. .

53. The robag e effect on downstream flows of the navigation
pools, established, or soon to be established, above Chain of Rocks,
have also been considered. The computed effects at St. Louis duri
the low-water periods of the navigation seasons of 1933 and 1934, hgg
the pools been in operation, are indicated on hydrographs for those
vears. Computations have not been made for other years. The
reductions in flows indicated are partially due to evaporation from the
increaséd surface areas of the navigdtion pools. Also, during low-
water periods when flows are decreasing, discharges will be diminished
by retention in the.pools of water which, under natural conditions,
would appear as flow released from channel storage as stages recede.

54. In the drawings (appendix E)? are also shown intermittent
actual and computed stage hvdrographs for tail-water elevation at
lock and dam No. 26 covering the periods of lowest water of record
and modified to take into account the prescribed reduction in diver-
sion, and operation of Fort Peck Reservoir which, through backwater
effects above the mouth of Missouri River, would have affected Alton
stages and, for the vear of 1934, the ogemtion of the navigation pools.
These graphs, when compared with .the elevations of the lower miter
sills of the Alton locks, 385.0 mean sea level, indicate the need for an
improvement which will increase the elevation of the tail water at
Alton if vessels of the draft expected to use.the project are to be
assured adequate depths to enter the locks safely at all times. Other
locks of the project, and of the Illinois Waterway in general, provide
depths of 11 feet or more over the miter sills above the designed
elevation of flat pool downstream. The Alton locks were designed to
afford such depth below the minimum elevation of low water during
the navigation season of 1930. But the increasingly lower flows ex-
perienced in the drought years 1931 to 1937, inclusive, and the
increased interest in navigation, during part of thé winter season
heretofore considered ‘‘closed.”’” has indicated quite clearly the de-
sirability, if not necessity, of works which would increase the tail-.
water elevation at Alton locks. especially if such works can be de-
signed so as also to afford relief from the unsatisfactory navigation
conditions in the Chain of Rocks reach. : '

55. Improvements desired.—At the public hearing held in St. Louis
on November 17, 1938, about 100 persons were in attendance, repre- -
senting Federal, State, and municipal governments and regional
leming bodies. Representatives of civie organizations from the
Missouri and Illinois sides of the area, drainage and levee district
commissioners, navigation interests, local businessmen, and- a railroad
official expressed their views. T

56. With the exception of the officials from the Chouteau Island
drainage and levee district and the Chouteau, Nameoki, and Venice
drainage and levee district, no objections were raised to the plans
suggested bv local intevests. But a railroad official pointed out that
his company owned considerable very valuable industrial land along
the present shore of the river, for which they would expect proper
compensation due to-its great value for shipment, both by water and

1N ot printed.
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g{ rail, in the event that the river was turned out of its present course
ongside the railroad property. A representative of a cement
company also pointed out that the plan to change the present course
of the river would put his company’s plant off the river, and although
no river shipments had been made from the cement plant at that
location, stil{)pluus for use of the river for both receipts.dnd shipments
were under serious consideration. The city of St. Louis stated it
had no objection to the plan, provided the city was not called upon
to incur any expense connectod therewith, and provided that a canal
be provided for in any plan, which canal would divert sewage and sur-
face run-ofl and the eflluent from the city’s filtration plant at the
Chain of Rocks, all of which now flow into the river, to some point
in the river below the proposed change in river alinement.

57. Essentially, only two plans were proposed by local interests.
One group advocated training the river through Mosenthicn Island
chute and closing the existing channel by making an earth fill between
Mosenthien Island and the Missouri shore. This fill was then to bhe
developed into an airport, park, and rvecreation center.

58, Another group proposed the construction of a canal to the east-
ward of Chain of Rocks, so alined that it would approach the western
limits of Granite City and provide that city with a harbor to give
easier access to the river. They proposed no change in the river
alinement.

59, Navigation interests expressed themselves as greatly in need of
some type of improvement through this troublesome reach, with its
shallow depths and swift currents, but expressed no preference for,
nor objection to, either of the plans proposed. One navigator did
state that he believed the canal route had a definite advantage in that
navigation would be possible through it during periods of smolke and
fog, which are frequently encountered in the Chain of Rocks, especially
during the winter, while the present open river passage, because of its
width, is very diflicult, if not hazardous, to use beeause of poor visi-
bility of landmarks at such times. Minutes of the hearing, objections
to plans proposed by local interests and a printed copy of one type of
development are contained in appendixes 2 A, B, and C.

60. Commerce.—~—"The movement of commerce on the middle Missis-
sippi is fairly well balanced in that almost equal tonnages are trans-
ported upstream and down. The major portion of the total tonnage
1s from and to points beyond the St. Louis-East St. Louis area, although
records for thd port of St. Louis show shipmeuts of 508,493 tons and
receipts of 417,027 tons during the calondar year 1937, Of the total
moved in the middle Mississippi, 52 percent or 1,168,717 tons went
through Chuin of Rocks area,

61. Table 6, which lists the commerce moved on the middle Mis-
sissippi River during the past 10 years, shows that there has been a
growth of traflic during the period even while pertinent contributing
" channels were under construction. Although a dependable 9-foot
channel will soon be available to Minneapolis, it has not vet been
completed. A 9-foot channel has recently been made available to
Chicago, but the connection between lake and river chanuels, and to
industrinl areas in Chicago, is still considered inadequate. The Mis-
souri River improvemeht now provides a useable waterway but of
less depth than the Mississippi. Fort Peck Reservoir, when com-
pleted, is expected to provide considerable increase in low-water depths

- ¥ Not printed.
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on the Missouri River. Although the.channel below the mouth of
the Missouri has been substantially improved during the period for
which traffic is listed, as noted in paragraphs 43 and 44, the Chain of
Rocks section is restrictive and at certain other points dowiistream
a 9-foot channel is not yet always availablé. In view of the above,
and the general condition of business during a portion of the years for
which traflic is shown in table 6, the amount of traffic listed is con-
sidered of historical interest rather than as evidence of future traffic
which may be expected.

TaBLE 6
Calondar year | A‘t'})‘l'\';’,’t' Xé‘,‘ﬁ?& Calendar year A'&‘,‘l’,‘;'}t' X(;‘lllgreé
) 3027 1,430,183 | 63,600,801 } 1933 .. oo ... 1,008,063 | 98,635,002
020 e cieaaeaes 891,766 | 64,362,890 f| 1984 .. e, 1, 858, 011 89, 401,839
1830, e aceaaes 020,057 | 63,008,513 11 1985, 4 ccmnee o ceceans 1,720,043 | 109, 895,172
B 112§ 1,303,034 53,077,008 ) 1986 oo 1, 094, 536 | 122,405, 185
| 13X 7 2 1, 677,390 63,207,618 Y| 1937, .o 2, 251,497 | 137, 503, 058

! T'ons, as used herein, are of 2,000 pounds,

62. Although the facilities used for transportation on the Missis-
sippi River are especially suitable for bulk cargoes, approximately 40
percent of the tonnage reported for the middle Mississippi River
consists of package freight. The following table shows the tonnage
and valuation by classification of traffic on the middle Mississippi
River during 1937. .

TABLE 7

Classes of commodities Tonnage Value Classes of commoditles | Tonnage Value
Animals  and  animal Ores, metals and manu-

produets.........__..... 25,657 | $3,361, 006 factures of ... ... ... 144,391 | $11,811,021
Vegetablo food produets. . 595,811 | 51,669,308 || Machinery and vehieles. . 40,452 | 19,503,882
Vegetuble products, in- Chemieal$. . .oueeveoaun. 62,334 1, 6,352,629

edible. ... ... 17,400 3,993,501 || Unclassified . _.._...._.. 35, 411 7,840, 401
Textiles. .. comemeeo e, 103,106 | 13,340,012
Wood and paper..._..... 76,205 2 035, 904 Total ... __.....:| 2,251,497 | 137, 603, C58
Nonmetallic minerals._.__ 1,137,671 | 18,704, 104

. 03. 1t is expected that upon completion of the canalization of the
upper Mississippi River and further improvements on the Illinois
Waterway and Missouri River, traflic in the middle Mississippi River
will inerease more rapidly during the following 4 or 5 years, reaching
a total ol about 10 millions of tons by the end of that period. It is
believed that about 80 percent of this trafic will move through the
section under consideration in this report, and unless decided im-
provement of the navigation channel is made, a serious detriment to
through transportation and a curtailment of normal traffic develop-
ment will result for the reasons previously given under the heading
“Difficultios attending navigation.” ,

64. The commercial craft using- the river include towhoats with
cargo barges, several excursion boats, and one packetboat, with
maximum drafts of 10 feet and” horsepower up to 2,700, Barges
range from small sizes up to those having a capacity of 3,000 tons.
Although as much as 12,000 tons of cargo have been handled up-
bound in a single tow, the usual tow consists of six barges containing
about 1,000 tons of cargo each. There are shown in table 8 the
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dl}afts of the various craft 'us,ing the middle Mississippi in 1937 and
the number of trips made by each type. ~

TaBLE 8
Up-bound Down-bound
Draft (feet) Moto Stea: Mot
3 T . team-{ Motor .
Steameys vessels Barges Total ors | vessels Barges Total
12 12
448 448
128 128
263 268
. . - 126 1,826
B inaeaas 324 ot 166 551 393 102 253 T 878
B —————————— a4 92 152 308 66 122 207 394
L SN 8 441 45 404 8 410 1o 528
b 2 SR eereceionn 69 tue| 133 1 71 590 67t
& 17 I 8261 852) 2700f 4377 8m| 85} 2,745 4,48
Total net registered ton-
h+3:1 - weo| 427,821 [110, 345 12,750, 812 {3, 207, 078 {428, 017 1110, 134 {2, 719, 395 3, 258, 446
Passengers: .
Excurston. coeoeenana oo o 404,804 | __ Yool b . * 404,804
.- 2,070 focimacnal oo 2,000} 2,088 {._ ... . _{icoieo... 2,088
)Ly 3 $120,635 {........ e ieeaeaa ) V120, 535 PO IO R } ..........
} Across river.

65. Because of the difficulties of navigation described in paragraph
43 et seq., it is now frequently necessary, especially-at times of low or
high water, for towboats to ““double trip” through the Chain of Rocks
reach. This is usually true at all times for towboats of small horse-
power. Although such a condition is found in other rivers (such as
on the Rhine where it is necessary to break tows into smaller units in
order to pass through the swift currents of rocky section between
Saint Goar and Bingen), yet such a condition is always a very serious
inconvenience and expense to navigation. Improvement of this
“bottle-neck” section of the river, which will afford satisfactory, safe,
and uninterrupted navigation, will not only aid local traffic but,
because of its greater volume, will be proportionately more beneficial
to through traffic, the value of whicl, though very real and tangible,
is difficult to express in dollars and cents,

66. Water power.—Under the plans of improvement considered and
for which details are given later in this report, little, if any, opportun-
ity is afforded to permit the economical production of electrical energy.

67, In the plan designated as No. I (a) which consists of o bypass
canal with loc?(s to the eastward of Cabaret Island, the hest place for a
generating station would be at the lock site which is-about 6,000 feet
above the lower terminus of the canal. The elevation of the hottom
of the canal would be 378 feet, mean sea level, and the range in head
would vary from about 4.5 to 11.5 feet, with a flat water surfnce in the
canal. ‘The flow of water requived to gererate power would necessi-
tate slope in the water surface and the head loss would then vary
from about % to 1} feet. Although power plants have been con-
structed which operate at heads as low as those mentioned herein,
they are not usually successful as commercial vertures and in the
majority of instances have been built for military purposes. In this
case the amount of power which could be generated is so small and
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. the cost of installing facilities so large that it probably would not be
attractive to private enterprises and any: possible profit from power
roduction would be small at best and negligible in considering which,

if any, of the Plans of improvement discussed herein should be adopted.

68. Plan No. II consists of a low-head movable dam with lock at
mile 190.4 (about 400 feet below Chain of Rocks Bridge) and certain
channel improvements. Power could not be economically generated
since.the pool would be raised less than half the time. ‘

69. Plans of improvement.—Two types of improvement have been
investigated for the river section under consideration; these are here-
inafter designated as plans I and II, :

70. Plan I is presentod in two phases. The initial phase, I (a), con-
temiplates the construction of a landward canal about 8 miles long
with the downstream terminus opposite river mile 184, about seven-
tenths of a mile above Merchants Bridge, and the upstream terminus
opposite mile 194, about 1.0 mile below the mouth of Missouri River.
A standard lock, 110 by 600 feet, is to be located about 6,000 feet
above the lower canal entrance, and levees are to parallel the canal on
both banks above the lock site. The levee on the east side of the
canal would increase local flood protection. an I (b), the second
phase of the improvement, consists of the Addition of a low-head
movable dam without locks at mile 190.4, about 400 feet below Chain
of Rocks Bridge, for tlié purpose of creating slack water in the section
of river above the dam. The necessity for the construction of the
dam is dependent upon the future development of regimen of the river
and consequently is a contingent feature of plan I (a). These plans
are shown on sheets? 1 tp 8, inclusive, :

71. Plan II is presented in alternative form in that first a method
of securing the required navigation improvement is given and then a
modification of the plan is presented to provide also for improvements
for local flood protection, recreation, and civie develogment in addi~
tion to navigation. The basie plan consists of a m)yvable dam with a
standard lock, 110 by 600 fect, at mile 190.4, about 400 feet down-
stream of Chain of Rocks Bridge, with a dredged and straightened
navigation channel between Mosenthien and Cabaret Islands and an
enlargement of the upstream approach to the-proposed lock by cutting
%way a portion of the Illinois shore above and below Chain of Rocks

ridge. ,

72. Both plans I and 1T are discussed in greater detail in the follow-
ing paragraphs. Incidental construction, remedial works, benefits
to interests other than navigation, cost estimates, and other pertinent
data are also subsequently considered. The modification for civie
and recreational development can also be fitted into the canal plan
(plan I (&)) without interference therewith, N

73. Plan'I (a) involves the following works: (a) A canal about 8.
miles long with lower terminus at mile 184 and upper terminus at
mile 194; a single lock 110 feet wide and 600 feet long to be located
about 6,000 feet above the lower terminus, with provision for an
suxiliary lock when its need becomes apparent. Elevation of lower
miter sill is to be 362 fect, mean sea level * (this low elevation allows
for further lowering of low water plane in St, Louis harbor); upper
miter sill 376 feet; and top of lock walls 432 feet, except for the upXer
gate bay section which is to be built to elevation 436 and provided

1 Not printed.
t All elevations referred to mean sea level, Filth Qeneral Adjustment (1929).
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with high gates in order to prevent overtopping at maximum probable
stages. On such infrequent occasions navigation could use the open
river, Foundations tentatively are nssumed to be on large concrete.
and timber piling driven to bedrock, which is estimated to be about
elevation 330. lg«astailss of the proposed lock are shown on sheet 6.2
(b) Bottom of canal is to be at elevation 378 mean sea level; width

of bottom, 300 feet; side slopes are to be 3 horizontal to 1 vertical;
average depth of cut 32 feet, minimum 10 feet and maximum about
45 feet. It is proposed to revet the west.bank of the canal about 500
feet below the upper entrance to protect from possible scour by cur-
rents along the entrance. Revetment of the remainder of the canal,
however, 1s considered unnecessary, There will be no through cur-
rent in the canal; its bunks are to have a gradual slope, and the 200
foot berms to be provided between the canal and the toe of the levees
are regarded as adequate to withstand without serious consequence
any possible erosion of banks that might be caused by waves from

assing craft. Minimum depth in the canal will exceed that on the
ower miter sill at Alton Lock by at least 3 feet. Typical sections of
canal are shown on sheet 4.2° The alinement and profile are shown on
sheet-5.2 It is estimated that about 24,000,000 cubic yards of excava-
tion will be required for the canal. 1t is assumed that the excavation
of the canal and construction of the levees would be accomplishéd by
using hydraulic dredges and- draglings.” ¥From data available it is
believed that the materials to be handled are sandy loam or sund, and
the estimates are made accordingly. g

(¢) Levees are to he provided on each side of the canal, extending

from the lower end of the lock walls to the upper canal entrance.
They are to be built with materinls excavated from the canal and the
canal side toe of each levee is to be placed 200 feet from the edge of
the cut to prevent heaving of the canal bottom because of surcharge:
The elevation of the levee crown is to be 436 feet, or 2.5 feet above
the computed maximuin probable elevation of highest water of record
at the upper canal terminus, since such a stage would prevail for all
that-portion of the canal upstream of the locks. A crown width of
10 to 20 feet (dependent upon amount of spoil) and 1 on 5 side slopes
are used, except where flatter slopes on the landward levee would be
necessary to cover a seepage lineof Lon 7. In the eveut that it should
be found desirable to provide a roadway for two-way traflic on top of
“either or both levees, the top width of 20 feet could be incrensed and
continued throughout for a relatively small additional cost.  Between
approximate stations 85 and 115, where iusuflicient exeavated materi-
als are available to develop the required levee section, the canal would
be widened to a bottom width of about 550 feet, thereby securving
without additional cost a harbor for Granite City about 3,000 feet in
length. Typical cross-sections are shown on sheet 4.2

. (d) The upstream entrance to the canal is located a sufficient dis-
tance below the mouth of the Missouri River to pérmit easy passage of
navigation from the one to the other in either direction. The entrance
was basc:! also camadel tests at {he United States Waterwaygs Experi-
ment Station at Vieksburg, which indicated that practically through-
out the range of ratios of flows of the Missouri and Upper Mississippi
Rivers the flow of the Upper Mississippi would, in general, be strong
enough to prevent the heavily silt-laden Missouri River water from

2 Not printed.
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entering the canal. Because of the fact that there will be no eurrent
through the canal, it is anticipated that the major portion of the silt
would be deposited near the upper entrance, where it can be readily
removed by dredginf.

74. Certain remedial construction required along the route of the
canal is briefly described below. In some instances local benefits will
result, as in the cases of the levees of the East Side levee and sanitary
district and the Chouteau, Nameoki, and Venice drainage and levee
district, where the higher and stronger levees located along the canal
will be joined to the existing line of protecting levees. .

(@) The Granite City Waterworks. has two Klants which would be
affected. One is an obsolete plant located on the Mississippi River at
the head of Cabaret Island. Its intakes have been abandoned, but.
there have been retained two shallow reservoir basins in which treated
water is stored for emergency use. Its main supFly lines, consisti
of an 18-inch and a 20-inch pipe, would cross the line of the propo
canal. . Either comparable basins could be provided eastward of the
canal or the existing site retained and the conduit sunk to a suitable
elevation below the bottom of the cut. Of the two methods the latter
‘would be the more economical. The main pumping unit .of the
Granite City Waterworks i4 located on the Mississippi River at mile
192.2, and the canal would also cross its conduit, wﬁlch consists of a
54-inch diameter lock-joint concrete pipe. Similar remedial meas-
ures are also available in this case, but it would again be more eco-
nomical to lay the conduit under the eanal than to move the entire
pumping plant to the landward or eastern side of the canal. The
progose remedial construction is indicated on sheet 4.

(6) One gas and two oil lines would also be crossed by the canal
and provisioni would have to be made for relocating these below the
bottom of the cut. See sheet 4.2 - - T

(¢) All affected electric service and telephone lines, including long-~
distance trunk lines now carried on Chain of Rocks Bridge, could be
carried on the proposed highway bridge over the canal. Relocation
of certain minor service and telephone lines' would be necessary,

(@) The highway to Chain of Rocks Bridge would be crossed by
the canal, and provision must be made for continuation of uninter~
rupted access to the bridge. It has been found quite feasible to
provide a through span bridge over the canal, having a clear horizon-
tal opening of 350 feet and a vertical clearance of at least 45 feet
above maximum computed high water. The approaches are to be
made on an earth fill and four 120-foot deck trusses are used on each
side of the center span. This structure is shown on sheet 7.2

(¢) No drainage structures would be blocked by the proposed canal
as far as is known. The main sewer outlet of Granite City has its
outlet downstream of the proposed lock and would not be affected.
The pumping plant of the Chouteau, Nanieoki, and Venice drainage
and levee district, opposite river mile 194.2, could be made to dis-
charge into the canal since the effluent contains no sewage. The
heads at which the pump would discharge would be increased by a
small amount. This, and any additiona% seepage that might result,
would be more than offset by the benefits of increased protection that
would be afforded by the levee on the eastern side of the canal.

2 Not printed.
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.(f) There are several levee districts which would be affected by the
canal fpmposed in plan I (a). Under authority of the Flood Control
Act of June 22, 1936, the East Side sanitary and levee district levees
(in Illinois), are to be raised and strengthened to provide a freeboard
of 2 feet above the computed elevation of maximum high water of
record, Funds have been allotted for work on the upper and lower-
flank levees; the upper flank levee is completed and the lower flank is
about 90 percent finished. Funds have not yet been appropriated
for the levee reconstruction in the vicinity of the canal, The proposed
eastern embankment along the canal oppésite river. miles 184.5 to
193.8 (see sheet 1)* would provide the same degiee of protection as i
contemplated by the existing approved levee project. 1f the levee of
the Chouteau, Nameoki, and Venice district (raising and strengthening
also approved by Congress but no funds yet appropriated) near mile
194, shown on sheet 1 be strengthened, and the new levee also shown
thereon be built, a total of 14.8 miles of levee construction in the East
Side levee and sanitary and Chouteau, Nameoki, and Venice districts
would be eliminated and this would effect a saving of $185,000, in-
cluding lands and damages, all of which could be credited to plan I (a).
The levees of the Choutenu Island district are practically only low
earth embankments, below standards in grade and section, and afford
only & slight degree of protection to the enclosed area. There is no
authorized project for this digtrict, and the grade of the existing levee
is only sufficiently high to withstand flood heights of 3% years’ fre-
quency. At higher flood stages these levees would be overtopped
even if built to approved grade and section and the eastern limit of the
flood plain would become the western embankment of the canal. The
short section of levee marked ‘“‘American Bottom’’ levee on sheet 1,
lying between Chouteau and Cabaret Sloughs, protects an area which
is part of the Chouteau, Nameoki, and Venice district. Reconstruct-
ing this section of levee to the western canal embankment would afford
this small area the same degree of protection contemplated in the.ap-
. proved levee project at a cost no greater than originally estimated for

that portion of tiw project. The proE»osed St. Louis County levee in,
Missouri was also authorized by the Flood Control Act of 1936, The
grade which is approved would afford protection only to a flood of
15-year frequency, and at higher flows the levees wouldy be overtopped
and the area flooded. As a consequence the flood plane for comn-
puted elevation of maximum high water of record would not be
materially. affected by this proposed levee construction.

(g9) Certain roads which serve the various farms and residences
would be crossed by the canal and new access would be required in
order to restore to local residents the same facilities which now exist.
It has been determined that these roads may be connected with High-
way No. 66 between Chain of Rocks Bridge and the proposed bridge
‘over the canal. About 3 miles of dirt roads would have to be improved
and surfaced with gravel to permit the same access to the segregated
areas as now exists. Any fill required could be supplied from the canal
excavation. ‘

- (h) It is estimated that this plan would result in raising the level
of the maximum flood by an amount less than half a foot in the vicinity
of the mouth of the Missouri River. This amount is less than the
computed swell head for comparable conditions 4t the dams on the

¥ Not printed.
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upper Mississippi, and the top %mde for levees in the vicinity designed
to resist such a flood have an allowance of 2 feet for freeboard.

75. The canal, as proposed, with a 300-foot base width and the
bottom at elevation 378, would provide a channel around Chain of
Rocks which is equal to the project requirements for the middle
Mississippi River. In addition, it would have many other advan
which will be given later under the discussion of the “fians described in
this report. Approximately 1,800 acres of land would be required for
right-of-way of which about 200 acres are in sloughs, 275 acres are not
cleared, and the remainder of ahout 1,325 acres have been cleared and
for the most part are under cultivation. No costly improvements exist
on thisland, which is subject to overflow. Itis estimated that between
2 and 3 years would be required for completion of the canal and lock. -

Estimated cosis of plan I (a)

1. Lockineanal o .. $4, 543, 600
2. Excavation of canal and building levees. . _ ... .. ._._ --- 1,820,000 -
3. Right-of-way for canaland levees. . - oo ... ____ 425, 000

4, Remedial works:
(a) Bridge over canal for Chain of Rocks Bridge
Highway (U. 8. No. 66) - . oo . -§560, 000
(b) Remainder of remedial works listed in par. 74. 203, 000

763, 000
Subtotal. . . e 7, 651, 600
QOverhead, engineering, and contingencies, 25 pereent of
$7,651,600. _ o 1, 912, 900
Subtotel. e diaanan 9, 564, 500
Interest during construction, $9,564,500 for 1 vear at 3 per
Cent e ————— 286, 935
L R SN 9, 851, 435.
Less levee construction eliminated, see par. 74 () oo e oo — 185, 000
Total initial cost_ i icecicaaaa... 9,066, 435
’ ANNUAL COST
Operation of Jock. o e e $35, 000
Dredginginecanal_____________________ .. ..__._. 30, 600
Levee and bridge maintenance and patrol.___...__ 5, 000
. Total annual operation and maintenance.. .. _______ 70, 000
Interest on initial investment, $9,666,435, at 34 percent____ 338, 325
Amortization in 40 years—1.18 percent of $5,849,885 (cost of -
~ lock, plus 25 pereent, plus 1 yearinterest) ..____._______. . 69,028
Amortization in 50 vears—0.76 percent of $3,816,550 (re- '
mainder of initial cost) . ..« . ... 29, 006
Total anpual €ost. .. oo oo e 506, 359

76. Plan I (b) is an extension of I (a) in the event that the reduced
ugper diversion from Lake Michigan, losses occasioned by the
Mississippi slack water system, and the operation of Fort Peck
Reservoir are found to produce effects as serious as those outlined in
paragraphs 51 to 54, inclusive. The viewpoint assumed therein is
that of unusually severe conditions, and experience may prove that the
combination of circumstances, producing those low-water flows, will
be very infrequent. In the event that it does become evident that
the aforementioned adverse effects are likely to occur with sufficient
frequency to constitute a hindrance to navigation, and cannot be
overcome more economically by other means, the dam hereinafter
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desecribed could be built to correct such conditions. In any ovent it
would be necessary to construct the canal and lock prior to construc-
tion of the dam in order not to obstruct navigation during construec-
tion,

77. The site selected for the dam is in thie Mississippi River at mile
190.4, about 400 feet below Chain of Rocks Bridge. The structure
would consist of chanoine wickets which could be raised during periods
of low water to provide a water surface elevation of 396.0 feet, at the
dam and 396.5 feet at Alton, Ill. Thus a clearance of 11.5 feet over
the lower miter sill at Alton would be assured at extreme low stages.
The dam would be founded on bedrock, except that the bedrock itself
on the western or Missourti side of the river would be used as a natural
spillway for a distance of 800 feet. No locks at the dam would be
required since navigation could use the canal. When open-river stages
at the dam exceed approximately elevation 391 the wickets may be
lowered to the river bed and navigation may use the open river if
desired. The composition and pertinent features of the dam are
shown on sheet 8.2 The water surfade profiles for certain open-river
conditions, and the backwater effects of the dam, are shown on sheet 2.°
It is estimated that this dam could be built in 18 months to 2 years.

Estimated costs of plan I (b)

1. Low-head movable dam in riverat mile 190.4_ . _ . ... _‘ —-.- 51,308, 000
2. Removal of Homer dike. . _ ... ... _ i .. 15, 000
Subtotal. - oo o e e 1, 323, 000
Overhead, engineering and construction, 25 percent of $1,323,000___ 330, 750
Subtotal. .. i imaaaan 1, 653, 7560
Interest during construetion, $1,653,750 for 1 year at 3 percent..._. 49,613
Total inal CO8t - - o« o - o oo e 1,703, 363
. ’ ANNUAL COST
Operation of dam _ . _ . _ . e ceceiaoooo- 1 815, 000
Interest on initial investment, $1,703,363 at-3}4 percent__ . .. __.__ 59, 618
Amortization in 40 years of $1,703,363 (cost of dam, including 25
PerCeNt) e e aiem e 20, 100
Total annual cosb_ ..o e 94,718

78. Upon completion of the second phase of plan I, namely con-
?ti'luctmn of the dam, the total cost of the improvement would be as
ollows: -

Initial cost, plan T (&) ..o i e mmam—eean $9, 666, 000
Initial cost, plan T (b) oo e 1, 703, 600
Tertal initial €St o o oo oo e am 11, 369, 000
Annualcost, plan T (8) oo oo um oo ool o 506, 000
Annual cost, plan I (b) oo ieaaaa 95, 000
Total annual eosb. oo e meeee 601, 000

79. Plan IT (a) involves locks and a movable type dam in the
Mississippi River located at mile 190.4, immediately downstream of
Chain of Rocks Highway Bridge, together with the widening of the
upper approach channel along the Illinois shore, the construction of
—_ : N

1 Becauss of lafrequent operation of dam it is-assumed that lock force would assist in operation of dam,
!Not printed. .
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a low closing dike across the present main channel below the dam
from the Alissouri shore to the head of Mosenthien Island, and
dredging & new lower approach channel in the river bed between the
proposed dam and Merchants Bridge, following approximately the
slough lyirig between Mosenthien and Cabaret Islands, involving
removal of about 30,000,000 cubic yards of material. In this scheme,
low-water flows” would follow the new. channel while flood flows
would utilize both the new and present channels. ,

80. The locks and dam would be located on a rock foundation. A
navigable type dam is proposed, consisting of a natural rock spillway
extending approximately 800-feet out from the Missouri shore, with
2,160 feet of additional spillway provided by chanocine wickets, in-
cluding & navigible pass 1,100 feet wide adjacent to the lock structure
and in direct line with the navigation span of Chain of Rocks Bridge.
The lock structure proposed would consist of a standard lock 110 feet
by 600 fect, together with the upstream gate-bay section of a 110 by
360-foot auxiliary lock, which could be completed when the needs of
navigation so require. Pier No. 10 of Chain of Rocks Bridge would
be enveloped by the riverward lock wall, pier No. 11 falling within
the lock esplanade. The building housing the control machinery
would be located on the land wall. Access to the control house would
be from the highway bridge at time of high water, when the locks
are submerged, and by roadway on the Illinois shore when the locks
are in operation. The general location and plan of the proposed
locks and dam are indicated on sheets 9 and 10.2

81. The general location and cross-sectional areas for the channel
excavation below the dam have been based on the results of model
tests made at the United States Waterways Experiment Station at
Vicksburg and on the existing cross-sectional area of the low-water
channel below Merchants Bridge. The alinement of this channel, as
well-as the channel enlargement for the upper approach, is shown on
sheets 1 and 3.2 A gas main, crossing the river about mile 185 and
shown on sheets 1 and 11,2 would need relocation because of the
channel change. It is estimated that this plan could be completed
in about 3 to 4 vears. -

Estimatcd cosis of plan 11 (a) C
Navigabledam_ _______________ . ____________________. <--- 81, 400, 000

1.
2. Loek structure, control house, and appurtenanees_ ____________ 2, 420, 000
3. Removing Homer dike.. ... ___________ D, . 15, 000
4. Channel excavation, lower approach____.__.______. ___.______ 2, 400, 000
5. Channel execavation, upper approaeh. . _ ... __._ .. ____________ 160, 000
6. Revetment, upper approach_ .. .. ... ______l___._._ 210, 000
7. Revetment, lower approach.. .. ... __________ .. ___._____. 396, 000
8 Land sequisition_ _______________________________ .. _.__.. 65, 000
9. Stone protection at end of closing dike_____ . __ . ____________. 40, 000
10. Closing dike. .o e 190, 000
11, Remedial work . _ ... 100, 000
Subtotal . _________ e e e e e e M e e S e e m— e o 7, 396, 000 -
Overhead, engineering, and contingencies, 25 percent of $7,396,000.. 1, 849, 000
Subtotal_..____._____ e e e e e e 9, 245, 000
Interest during construetion, $9,245,000 for 1 year at 3 percent.____ 277, 350
Total initial cost— . . . 9, 522, 350

? Not printed.
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Estimated costs of plan Il (ay—Continued
ANNUAL COST

Operation of lock and dam____ ... ... ... . 1ol .. $50, 000
Interest on initial investiment, 89,522,350 at 3} percent_ . ___ .. ___. 333, 282
Amortization in 40 years; 1.18 percent of $4,918,2350 (cost of lock and
dam plus 256 percent-plus 1 yearinterest) ... ... .. . _____ .. aR, 035
Amortization in 50 years; 0.76 percent of $4,604,100 (remainder of )
initialeost) . ... ..., e e a———— 34, 912
Total annual eosb. . o oo P 476, 2290

82, The asbove plan would make possible dependable adequate
navigable depthe and channel widths from’ Mercﬁants Bridge; mile
183.2, to the proposed Chain of Rocks Dam, mile 190.4, via open
river for all flows, and thence to and over the lower sills of the Alton
locks, mile 202.9, and for a distance up the Missouri River of approxi-
mately 8 miles, by slack-water pool during periods of low flow (about
45 percent of the time), otherwise by open river; would provide for
movement of silt under open river conditions from and through. the
upper pool during 55-percent of the time, dyring times of flows exceed-
ing about 100,000 cubic feet per second; would offer a greatly improved
alinement for navigation, both for open-tiver and slack-water move-
ments above and below Chain of Rocks Bridge; would lessen velocities
between Chain of Rocks and the lower end of Mosenthien Island from
about 5.5 miles per hourto about 3.5 miles per hour for low to mean
flows, and in the reach below the dam would not increase velocities
for higher flows. High-water stages would not be increased. The
elevation of lower miter sills at the proposed locks would be such as to
allow a further lowering of the low-water plane in St. Louis Harbor,
without impeding entrance to the locks. For water surface profiles
and typical cross-sections of plans II (a) and TI (b) sée sheet 11.2

83. {:Ian II (b) is an alternative to the purely navigation improve-
ment described in plan II (a). ‘Further study indicates that the
gmposed channel improvement below the Chain of Rocks Dam may

e so located-as to make it practicable to afford room for eertain civic
improvements for the city of St. Louis, such as an airport, park, and -
recreation center, on Mosenthien Island and in Sawyer 'Bend, all
protected from floods by means of a high levee the full length of the
improvement, sufficient in width for & river-front boulevard on its top.
The joint accomplishment of the navigation improvement and the
civic development would make possible a substantial contribution to
the necessary embankment for the latter development by judicious
placement of the spoil from the navigation channel excavation, and
thus effect a reduction in the cost of the civic development without

_increasing the cost of the navigation project. i

84. In addition to the navigation improvements, described in para-

.graphs 79 to 82, the more comprehensive development of the Chain
of lgocks reach involves, for the Missouri side: A recreation and trans-
portation development; a levee embankment paralleling the proposed
channel of such height and cross-section as to provide flood protection
to the enclosed area, with a river-front boulevard and parking space
thereon; additional channel excavation for flood flows, indicated on
sheets 11 and 12,2 to compensate for the built-up area; an embank-’
ment for an airport site; ¥iaduct connections between existing city

i Not printed.
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streets and the river-front boulevard ; an intercepting channel to carry

the  run-off and drainage from the adjacent area to a point of dis-

charge near Merchants Bridge; and various facilities for bathing
boating, and other forms of recreation. The general plan is indica:

on sheet 12,2 anid an illustration of such a possible development in

completed form is shown on sheet 16.> Cross-sections indicative of

the levee and airport embankments and details of the possible recrea-~
tion and transportation development are shown on sheet 112 General
plans and profiles of the viaducts and intercepting channel appear on
sheets 12, 13, 14, and 152 Work on the Illinois side would involve
enlargement of the East Side levee and sanitary district front levee
between Merchants Bridge and Granite City v-aterworks road, a dis-
tance of 2.9 miles, to adequate height and cross-section for protection
from computed maximum elevation of a flood with discharge equal to
that of record ; provision thereon of a river-front highway which would
sorve as a portion of the beltline connection between the newly com-

leted highway at the porthern end of Granite Heights and McKinley

%ridge ; and provision for the enlargement of Cabaret slough to im-

prove access for river transportation to the Granite City idustrial

ares. :

85. The levee embankments on each side of the river would provide
protection against the computed high water of the maximum flow of
record. The levee enlargement on the Illinois side would be sufficient
in width for a two-lane highway. On the Missouri side the levee
embankment would form the right bank of the new river channel
and would extend from high ground immediately below Homer dike
at the St. Louis waterworks to a junction with the natural river bank
a short distance upstream of Merchants Bridge. To provide against
high water at the lower end of the area, the protective works would
need to be extended across existing railroad tracks and yards by means
of removable bulkheads and embankment to high ground some 3,000
feet west of the river bank. A top width of 100 feet is proposed for
the river-front levee, on which would be located two two-lane road-
ways so separated as to provide parking areas for automobiles. At
the upstream end the roadway wouid eonnect with the present River-

"view Drive and at the lower end with Adelaide Avenue by means of a
viaduect. Two additional intermediate entrances to the park and
airport would be provided; the Ift':rs\‘t,I&'.ated along the ncrthern side
of the airport and connecting with Riverview Drive, the second
located along the southern side of the airport and connected to Calvary
Avenue by means of a viaduct. . .-

86. The relocation of the low-water channel towsrd the Illinois
shore so as to provide sufficient room for the airport would require
an increase of 8,000,000 cubic yards of excavation over that of plan
II (a). The flood-water channel required to compensate for the area
in the present flood channel to be occupied by the development would
require an additional 27,000,000 cubic yards. The extent of channel
work, relocated navigation channel and the floodway, amounting to
approximately 65,000,000 cubic yards below the proposed dam and
approximately 2,000,000 cubie yards in the upper approach, is shown
on the genertg plan, sheet 12, and by the representative cross-sections
on sheet 11.2 It is proposed to place the total excavation from the

% Not printed.
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navigation channel and the flood channel below the dam in the levee
and rondway embankments to the proposed grade, and the airport fill
to a top elevation of 425. The remainder of the excavation below the
dam would be spoiled in the park areas;

87. The viaduect connections would consist of embankments insofar
as practicable, actual viaduet structures being limited to locations
where found to be economically or physically necessary. In each
case the structures would be of steel girder design with concrete piers
and abutments, a four-lane roadway being provided. ,

88. The proposed interceptor would provide for carrying the dis-
charge from Maline and Harlem Creeks and various storm and sani-
tary sewers to the river below the protected area. Facilities for
pumping local drainage from the protected aren at extreme high-
water periods are a part of the plan.

89. A controlled intake is proposed in the leveé embankment at the
upper end of the bathing pool to permit inflow of water in event river
water is found satisfactory for this purpose, although it is anticipated
that the normal supply for the bathing pool would be purified water
which would be available at approximately 6 cents per 100 cubic
feet from the adjacent waterworks or a supplemental plant. At the
lower end of the boating pool a large culvert is proposed. This would
be sufficient in size to permit ingress and egress-of small boats at
ordinary river stages and would be controlled against flood waters by
means of a vertical-lift gate.

90.. The provision of channel facilities for Granite City would con-
sist of enlargement of part of Cabaret Slough by means of dredging.
A channel 200 feet wide, extending from the mouth of the slough up
about 2 miles to the area adjacent to Granite City would be provided,
together with a turning basin at the latter location. The involved
excavation, approximately 4,600,000 cubic yards, would be available
for the East Side levee and roadway improvement which involves
about 1,173,000 cubic yards of fill.

91. Except for possible remedial works for St. Louis and Granite
City waterworks, only those portions of the suggested -development
dependent upon disposal of excavated material need be accomplished
jointly with the through navigation improvements. Other features,
such as roadway and viaduct connections, could be constructed as
funds become available. The development of the airport could follow
and the creek diversion project could-await-action on the development
of recreation features, as until that time the drainage could be passed
through the lower outlet in the levee embankment, following the
present river.channel. In this manner a reasoriable distribution of
needed funds might be arranged to provide for an orderly progress of
construction. The additional estimated cost of improvements in-
volved in the more comprehensive plan which need be accomplished
jointly with the through navigation improvement, i. e., the costs over
and above the costs for. the navigation improvement alone (which are
indicated in par. 81) are: :

1. Additional excavation for navigation channel due to movement

toward Illinois side to permit space for airport. ... ... _..__ $960, 0600
2. Excavation for compensating flood channel____ .. __ ... ... 3, 240, 000
3. Additional revetiment_.___ .. aiaiiaaiiain 594, 000
4, Remedial work. - - oo e e cccemmmmaan 65, 000
5. Controlled'inlet . .o oo cccccccciamcmeamaa 10, 000

6. Controlled outlet_.. ... ___. . 178, 000
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7. Additional land acquisition..______ . e aiaa. $136, 000
8. Additional-clearing. . .-« . .. - 37,000
Subtotal ... s 5, 220, 000

Less estimated cost of closing dike not required in thisplan._...___. —190, 000
Subtotal. .« ceeaan 5, 030, 000
Overhead, engineecring, contingencies,ete., 25 pereent of $5,030,000. 1, 257, 500
Subtof.al___,-----_--------.,-E‘: ........................ 6, 287, 500
Interest during construction, $6,287,500 for 1 yvearat 3 percent.... 188, 625
Total initial cost- ... .____ e e . 6,476,125
Additional annual cost: o
Interest on initial investmwent, $6,476,125 at 3!4 percent. _. ... 226, 665
Amortization in 50 years—0.76 percent of $6,476,125_ .. _._.. 49, 219
Total additional annual COSl o o me ee i 276, 884

92. The estimated cost of additional improvements involved in the
more comprehensive plan which may be accomplished subsequent to
the navigation improvement:

1. Adelaide Avenue Viaduet. ... _ .. _______________ ... $791, 000
2. Calvary Avenue Viaduet. ... ... ... 805, 000
3. Bulkheads for railroad elosure. . ... . . . .. _._.___ 13, 000
4. Interceptor creek and appurlenances. ... . _ . . _ .. _______.... 3, 080, 000
5. Exeavation, Granite City channel_________. _______________. 322, 000
6. Levee highway, linois side. .. .. ___.___..__. M 577, 000
7. Roadway paving, Missouriside.. ... ____ . __ . _____.__..__ 360, 000
8. Culverts between hoating basins_ . _______________________ 108, 000
9. Additional land acquisition. o _________ _____ . ____.__..._. 1, 600, 000
10. Airport development_ . - .. ... 2, 500, 000
11, Park and reecreation development_ . _ . _________.___________ 3, 600, 000
Subtotal_ __ .. R 12, 556, 000
Overhead, engincering, contingencies, ete., 25 pereent of $12,556,000 3, 139, 000
Total . e el [ 1 15, 695, 000

¢ Beeauge of many uncertainties, including source of funds, annusal charges on the items listed in psra- -
graph 92 have nnt been estimated, :

. 93. The total estimated ipitiz'fl cost of plan IT (b), exclusive of
mterest during construction, is:

From par. 81 oo e %9, 243, 000
From par. Ol e 6, 288, 000
From par. 92 e 13, 695, 600

Grand total . o« oo e 31, 228, 000

94. Iiscussion.—Except for differences in channel velocity, the
plans which have been deseribed in the foregoing paragraphs possess
practically’ equal merit insofar as satisfying the requirements of navi-
sation through the Chain of Rocks réach is eoncerned, and they are
believed to be sufficiently comprehensite to provide necessary project
dimensions for present and future traffiq needs, in that section. The
costs of the canal, plan I (a), and the Chain of Rocks lock and dam,
plan IT (a), aye so nearly the same that/the selection of either must
depend upon other advantages which thfy offer. 3

95. Plan I (a)—Canal with locks, akound Chain of Rocks.—The
canal, with bottom at elevation 378 upstream from the locks, would
be sufficiently deep to permit 9-foot navigation for all flow conditions
previously experienced and would have for any anticipated low-
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water flow at least 3 feet more depth than would oceur under those
conditions on the lower miter sill of the Alton locks. Any further
increase in low water depths oveér that sill by provision of additional
flow from whatever source or by construction of a dam below the canal
entrance would be accompanied by a corresponding increase in depth
in the canal. With the levee embankments pamlﬁaling the cut from
the locks almost to the upper entrance, the canal would offer a passage-
way for river craft that could be readily navigated at all times except
when ice conditions in the river make navigation unsafe, and except
for short periods, occurring perhaps once or twice in a century, when
the locks would be made inoperative by a flood equal to the maximum
of record. On such occasions navigation could nuse the open river,
The canal embankments would somewhat constriet the overbank
floodway at certain localities, but the effect of this constriction has
been computed to be less than half a foot for the maximum recorded
flood. A rise or “swell head” of about 1 foot has been deemed per-
missible for the navigation dams in the upper Mississippi.

96. The principal advantages of the canal route are:

(@) It would permit upstream traffic to move in sluck water rather
than against the swift currents now encountered in the present river
channel through the Chain of Rocks section,

(b) Downstream traffic would have the option of passing through
the canal or, when depths are adequate, of using the open river channel
without interference of a damn.

(¢) Riparian interests on the Missouri side of the river in Sawyver
Bend would retain undisturbed their present access to the river.

(d) On the lllinois side, because of the fact that the quantity of
material required for the levees paralleling the canal would, for u
short section above the lock, exceed that available from a canal of
300 feet bottom width, the canal would be widened on the bottom
an additional 250 feet, thereby providing a harbor about 3,000 feet
long for Granite City and the surrounding industrial areas without
additional cost, This harbor could readily be further extended if
the need therefor should arise in the future. .

(e) It would afford additional local flood protection to a substantial
acreage.

(f) 1t would permit the postponement of construction of a movable
dam in the river until need therefor is more definitely established.

() It would shorten the distance between Merchants Bridge and
mouth of Missouri River by about 2 miles. *

(h) It would allow safe and casy passage of craft during periods
of smoke and fog, which now exist in this vicinity, when open-
channel navigation might have to be suspended.

(2) The existing channel could still be used by lighter and rela-
tively more powerful craft and pleasure boats if delays oceasioned
by lockage were not desired.

(7) Except for its limited eneroachinent on the flood plain, plan I (a)
would not interiere with the construction oi the park und recreational
area of plan IT (b) with its accompanying change in river alinement,
and the two plans could be readily combined.

97. The four outstanding disadvantages of this plan are:

(@) It would not raise water surface clevations upstrenm of the
upper canal entrance. If the anticipated low-water flow losses above

hain of Rocks discussed in paragraphs 50 to 54, actually occur and
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become sufficiently frequent to constitute at Alton a hindrance to
through transportation, the canal would not in itself offer any means
of correcting the situation. This condition would require correction
by means of additional storage and release of water at low-flow periods
or by the construction of a low dam at Chain of Rocks, plan I (b).
This is further discussed below.

(b) Areas within the leveed canal right-of-way downstream of the
upper canal entrance would be subjected to water surface elevations
equal to those at the upper canal entrance and thus have greater
heights of water against the canal levee embankments during flood
periods., This higher water might cause some additional seepage into
the levee-protected lands outside of the canal prism, but the additional
protection afforded by higher and stronger levees would probably
more than counteract this, .

(¢) While it would permit the present river channel to remain open
for passage of high-water flows, nevertheless, as stated above, it
is estimated that the encroachment of.the canal on the flood plain
would increase the elevation of the maximum flood of record by slightly
less than five-tenths of a foot. It is estimated that to provide equal
protection to affected areas now protected, or to be protected, by pro-
posed levees in the vicinity, an additiontal cost of less than $60,000
would be entailed.

(d) The canal would tend to silt up and would require maintenance
dredging, The silting is not believed to be & very serious problem,
since the upper canal terminus opening in the Mississippi below the
mouth of the Missouri receives the relatively clear water of the Upper
Mississippi as shown by tests of the United States Waterways Experi-
ment Station at Vicksburg, Miss. Also, it is believed that most of the
silting would be concentrated within a half mile of the canal entrance
because of the absence of flow in the canal. From that section it
would be readily removable by dredging.

98. Investigation of the probable flows based upon the past 10 years
of record (including 7 very dry years), indicates that to assure o depth
of 10 feet over the miter sills at Alton, either a dam will be required
downstream or additions to the low-water flow at Alton will be re-
quired. It is estimated that to provide depths of 10 feet or 11 feet
over the lock sills during the worst vear would require volumes of
about 1,150,000 or 1,950,000 acre fect, respectively, of water during
the months of March to November, and 420,000 or 835,000 acre feet,
respectively, for the months of December, Junuary, and February.
A number of navigation pools above Alton are drawn down during
the winter. By delaying the lowering of these pools until water is
nceded at Alton, it is believed that a 10-foot depth over the Alton
Lock sills may be maintained at all times during the months of Decem-
ber, January, and February, without any other source of additional
water, although at a slight additional cost. The headwater reservoirs
below Lake Itasca in Minnesota, now owned and operated by the
United States, could be operated under existing authority to supply
flow increments to off'set in part the deficiencies during the remaining
months of the year. Congress has recently authorized the construc-
tion of a system of flood control reservoirs in the Upper Mississippi
River basin, Selection of the reservoirs to be constructed has not been
made, but it is possible that a number may be constructed above
Alton within the next several vears. While the primary purpose of
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these reservoirs would be flood control, certain of them may be oper-

ated so as to result in further increase in low-water flows. {Vhile it is
true that the latter source of additional water is by no means certain
nevertheless it appears reasonable to delay decision as to the actuaf
necessity for a dam until the effects of the various projects on the
extreme low flow become more certain.

99. Ifyafter the construction and operation of the canal and the locks
and dams in the Upper Mississippi, it is found that the apprehended
low flows occur and additional water surface elevation is required
at Alton, the dam near Chain of Rocks Bridge described under plan I
(b) could be added to this proposed project. Designed for use only
during periods of low water, it would not detract from the advantages
cited for the canal and would supplement the use of the canal by pro-
viding slack-water stages up to Alton Dam and perhaps reduce the
frequency of dredging in the canal by maintaining higher water sur-
faces. At low water, with dam operating, a depth of 18 feet would
be available in the canal. Because of the short periods when the dam
would be raised, the open river would still be available for a major
portion of the time ta those navigation interests, if any, desiring to
use it. Downstream tows might at certain river stages find it advan-
tageous in order to avoid locking through the canal, Revetment of
the banks of the canal to protect them from possible erosion from
waves created by passing craft has been considered, but for the reasons
given in paragraph 73 (b) it is not deemed necessary.

100. The main advantage of plan I in both its phases lies in the
fact that the construction of the dam under plan 1 (b) can be post-

oned without serious consequence until its necessity is clearly estab-

ished, and it is ascertained that it is not required merely to correct a
condition of infrequent occurrence. In such case this expenditure
could be eliminated. If civi interests desire to use the existing river
channel to develop other previously discussed improvements for recre-
ation, the needs of navigation would not be affected and there would
remain only the necessity of providing in the immediate vicinity the
.same area of floodway to compensate for that diverted to other uses.

101. Plan 1I (¢)—Lock and dam at Chain of Rocks.—The lock-and-
dam plan, II (1), which contemplates (¢) the construction of & movable
dam about 400 feet below Chain of Rocks Bridge with one lock 110
feet by 600 feet and provision for future construction of an auxiliary
lock, and (b) the dredging of nceessary channels above and below the
dam, assutres for its basic premise that low-water flows in the river
will become sufficiently small to make the clearance over the lower
miter sill in the lock at Alton a predominant factor in local navigation
problems.

102. The plan would make available to navigation an adequate and
dependable channel between Merchants Bridge and Alton Dam.  The
proposed method of pool operation, the provision of passageways for
silt movement, the construction of a dredged channel in alluvium,
and the availaf»ili‘ty. of both the new and old channels for flood flows
are considered adequate to secure n solution of the navigation dif-
ficulties in this vicinity., The lower miter sills of the proposed locks
would be set to such elevation that even further upstream progress
of the lowered low-water plane of St. Louis Flarbor would not impede
their use in the future. In its basic scope this plan offers a number of
advantages similar to those pertaining to the canal plan, I (a), namely,
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some river shortening; slack-water navigation during certain seasons;
some improvement of fog and smoke difficulties; and an open river.
during medium and }n% er flows. In addition, it would provide
assurance of adequate clearance over the lower miter sills at Alton
Locks at all times.

103. The chief disadvantages of this plan lie in the behavior of
three unknown factors: (a) the Missouri River silt, which may not
move through the dam as readily as anticipated; (b) the stability of
the proposed dredged channel between the dam and Merchants
Bridge; and (¢) the velocity of the current in the navigable channel
in the vicinity of the proposed dam, The backwaler created by the

roposed dam may cause some silting in the Mississippi and Missouri
ﬁivcr channels, which it is expected would be washed out when the
dam is lowered, if such silting were not prevented by the method of
dam operation. However, there probably will be some silting in the
backwater fringes on the Missouri River. Navigation of the open
river channel under this plan would be more difficult than in the canal
during periods of bad visibility, although conditions would be greatly
improved-over those now existing in the river by the elimination of the
long curved section in Sawyer Bend. During periods of high water,
undesirable cross currents might be set up near the head of Mosenthien
Island, where the old and new channels separate, and again below
the island where the channels rejoin, although such conditions were
nof observed in model studies and are not anticipated to be serious,

104, Ice conditions in the river might seriously affect the operation
of the dam, and this condition would have a similar effect on the
proposed dam at Chain of Rocks of the canal-and-dam plan, I (b),
as would also the other disadvantages mentioned in the paragraphs
above. With reference to ice difficulties, the following quotation is
made from a report of Lt. Col. C. L. Hall, Corps of Engineers, United
States Army, then district engineer at Cincinnati, Ohio to the Six-
teenth International Congress of Navigation at Brussels in: 1935,
page 13 of paper 12, regarding operation of similar type dams on the
Ohio River, ‘

If a heavy flow of ice oecurs while dams are down, nothing ean be done with
them to assist navigation, If this flow éceurs when the dams are up, very serious
operating complications are caused. As previously explained, a sufficient amount
of pack ice will make it very difficult to lower the dams. If heavy needle ice has
formed, the difficulties will be even greater, If dams vemain up, the pack ice,
propelled by the current, may also injure struetures. Far more serious, a rise
n the river may oceur while the dams are frozen with the wickets up. This will
cause inereased flood heights. With 2 dam_up and the river flowing over it,
navigation will be biocked until the river falls. éincc navigation in heavy flowing
ice is almost impossible, it would appear at first glance that dams should normally
be lowered when iee conditions become serious, but before lowering becomes
hazardous. Unfortunately, however, perfect weather foreeasts are never obtain-
able. It is nob possible to detormine in advanee, with assurance, whether or not
the iee pack will grow more menacing. If the responsible authoritics are too
timid, and lower the dams wimecessarily, the stage of water in the pools will, of
course, fall below projeet depth,  Then engineers may be properly charged with
causing an unnecessgary interrtption to commeree, and, in some cases, of soriously
affecting the operation of industrial plants located along the banks, due to
lowering the water surface below the mouths of their water supply intakes. If
they are too hold and keep the dams up, they may causc serious financinl loss to
}.h(; (.‘-ovcll'mncnt, and prolonged interruptions to commeree while repairs are
heing made,

105. The Chain of Rocks lock-and-dam plan, II (a), does not pro-
vide, in itself, for an industrial harbor for Granite City, as does the
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canal plan, I (a). However, such a harbor could be provided by
dredging a separate channel. This construction would increase the
cost of the lock-and-dam plan, IT (a), by the amount estimated for
that item under the civic-developments plan, II (b). Granite City
officials desire an industrial and boat harbor and have stated their
preference for the canal plan, I (a). _(Seeletters of Mayor Fitzpatrick
and Mr. P. M. Davidson, appendix B.)* In plan II (a) the proposed
dike at the head of Sawyer Bend would have the effect of cutting
off the flow at low stages and closing navigation zccess to the upper
end of the old channel between Chain of Rocks and Bissell Point and
would cause an increase in silting therein. At such stages the depths
in the old channel would be controlled by the water surface elevations
at the lower end of Mosenthien Island. The riparian ownors would
probably suffer some damage, and consequently would offer con-
siderable objection to this pﬁm, but as long as they are not entirely
cut off from the river it is not believed under present court rulings in
similar cases that any damages could be collected from the Federal
Governmeitt. .

108. Plan II (b)--— Civic development.—The civie-development plan,
II (b), which broadens the scope of the lock-and-dam plan, II (a), to
provide for a more comprehensive development in this area, would
improve and protect the interests of navigation by practically the
same methods described in the lock-and-dam plan, II (a). It is more
comprehensive than the latter, however, in that it would make possible
the construction of an extensive recreation center and airport in the
present (Sawyer Bend) channel on a fill which could be constructed
with dredge spoil from the cut made to provide the flood channel.
The provision for an adequate floodway in high stages, protecting
embankments, and other phases of the plan have previously been
described. Insofar as engineering design is concerned, the project
is feasible.

107. The cost of the civic-development plan, IL (b), would be con-
siderably in excess of the basic-navigation pian, IL (2), but many
features are incorporated which would provide other benefits. The
more comprehensive plan, II (b), would, of course, tend to constrict
the present flood discharge area and to raise flood heights,

108. While hydraulic computations can show that no increase in
flood stages would result, yet it is questionable whether additionhl
excavation between the new overbank limits to provide additional
cross-section would compensate for this constriction. A study of the
history of the narrowing and deepening of the river, and consequent

raising of the high-water plane and lowering of the low-water plane
in St. Louis [Iarbor below Merchants Bridge (mile 183.3) since 1880
indicates it is possible that oven the oxcavation of the river channel
to greater dimensions might not entirely compensate for this con-
traction of the floodway width. In unusually high flood stages the
river scours over 100 feet below low water to bedrock, and still the
high-water levels are raised. In addition to the improvements
deseribed in parageaph 82, the civie-development plan, H (b), pro-
vides also for u rondway on the East-Side levee us a unit of a proposed
riverside «rive along the Illinois bank (which roadway can also be
built on the protective levee along the canal in the canal plan, I (a)),
and for an airport development on the Missouri side. The advisa-
bility of establishing an airport in this location has been questioned

t Not printed,



MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI RIVERS 43

on account of the number of days that fog and smoke are encountered,
a frequent complaint of navigation interests; but there is no difference
of opinion as to the saving in time that an airport so close to the
city would have over that now available. The postmaster of St.
Louis stated that for air mail 35 minutes each way, between airport
and postoffice, would be saved. The river terminal development for
Granite City provided in the civic-development plan, II (b), can also
be included in the lock-and-dam plan, II (a), at the same cost. The
Granite City harbor included in the canal plan, I (a), is automati-
cally included at no increased cost.

109. The nearest existing large recreation center to this area under
consideration is Forest Park in St, Louis, 7 miles away. Chain of
Rocks Park just adjacent is quite a small area, and has no bathing
or boating facilities, Alton Pool, where the Government now owns
land that might be developed into a roereation centor, is over 12 miles
away by land. The bathing facilities provided in the comprehensive
plan could be serviced with filtered water from the adjacent city
watorworks as long as the growth of St. Louis did not overtax its
capacity, The present rate for supplying industrial plants is reported
as only 6 cents per 100 cubic feet and probably for such a meritorious
purpose, could be obtained at less cost, The necessity for recreation
facilities is unquestioned and their economic value is very real, but
difficult to express in monetary terms, :

110, The ﬁﬁing of Sawyer Bend to provide the site for the proposed
park and airport would encounter the following difficulties:

(a) Riparian owners, who would be deprived of their present access
to the river, would demand high compensation for the depreciation of
property values, Certain large potential industrial'sites now held for
possible future river-rail transportation facilities would be adversely
affected. One industry now {ocated near the river, which reports
planning to use the waterway, would be denied this right or would be
put to considerable expense to obtain river terminals beyond the
development.

() Certain city and county sewers now empty into the Mississippi
River in the area selected for improvement. These would have to be
intercopted and emptied downstreamn from the proposed area, In this
samo category are the outlets from Chain of Rocks waterworks, which
would have to be extended to the new river bank. Plans indicate the
method proposed for such diversion and these methods are reported as
generally satisfactory to the city of St. Louis, but full approval has
not beon obtained. The city would not expect to maintain the diver-
sion canal or operate the pumps, . .

(¢) The city of St. Louis has not indicated a willingness to maintain
the viaduet approaches to, and embankments on, this development,
even presuming that the Federal Government or some other agenc
would provide funds for the initinl development. 1In fact, the city’s
statement was definite that it did not expect to participate in any
expense conneeted with this plan, )

(d) Part of the proposed development now lies in the State of
Hlinois and purt in the State of Missouri, The joint ownership and
operation of the development would undoubtedly entail complications
which might be serious unless undertaken by a Federal or interstate
agency, in which casc the matters of expense raised in (8) and (c),
above, might also be settled.
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. (¢) The construction of the lock-and-dam plan, II (a), would effect
a saving in total expense of the civic development plan, 1I (b), of
about $3,000,000, the cost of the material spoiled from the dredged
channel, but would also result in numerous, though not insuperable,
difficulties in coordiriating various parts of the work in order not to.
obstruct or unreasonubly hamper navigation.

(f) It should also be noted that where the excavation required in
the lock-and-dam plan, IT (a), would assist in building up ﬁﬁ for the
civie-development plan, II (b), none of the work under the canal
plan, I (a), or the canal-and-dam plan, I (b), would be of any assist-
ance in decreasing the cost of the civic development. On the other
hand, the civic development could be carried on without any eflect
on the canal plan, I (a), or the canal-and-dam plan, I (b). -

111. Conclusions,—Navigation conditions at Chain of Rocks are
such as to require correction at the earliest practicable date in order
that full use may be made of the almost completed canulization
improvement of the upper Mississippi and Illinois Rivers. The swift
currents over the steep slopes of this section at high and low flows
and the shallow depth over the rocky ridges at the low flows make
this the controlling point of the entire upper Mississippi River system,
" 112. Two different schemes of improvement were studied, and either
one would satisfactorily overcome the navigation difficulties in this
reach. They are approximately equal in cost, but each has major
advantages absent in the other.

113. The lock-and-dam plan, II (a), would automatically provide
for overcoming any deficiency in low-water flows that might occur
and would, without further expense, insure that vessels could pass
through Alten locks with over 9-feet draft at all times. But in order
to provide s harbor development for Granite City, an additional
expenditure of over $400,000 would be required.

114. The canal plan, 1 (8), would provide a harbor for Granite City
without udditioxmlpexpcnse, but in order to insure adequate low-water
depths over the sills of Alton locks equal to that in the lock-gnd-dam
plan, I (1), it would be necessary to adopt plan 1 (b) at an additional
cost of over 1% million dollars, to cover the construction of the dam
at Chain of Rocks. However, this latter expenditure need not be
made until it is certain that the spprehended reduction in flow
actually will occur, and in the interim navigation would not be stopped,
but would, at extreme low flows, be required to earry on with lighter
loads and at reduced draft. '

115. The canal plan, 1 (a), would interfere less with the regimen of
the river, would provide easier navigation during fog or smoke, would
not be subject to swift currents, und would not ecause silting in the
river. Some silting above the dam is bound to occur both in the
Mississippi and Missouri Rivers; the amount and seriousness thereof
is questionable. There would be some silting encountered in the
canal, but probably all at the upper end thereof.

116, The di sirable com siehensive eivie develepment. plan I (b),
can be readily combined with either of these developments, but if con-
structed at the snme time as the lock-and-dam plan, 11 (), a consider-
able saving would be made. Neither the canul plan, I (a), nor the
canal-nnd-dam plan, 1 (b). would be of any assistance in the construc-
tion of the civie development, ‘
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117. Recommendation.—After careful consideration of all of the
above, T recommend, subject to such modification as the Chief of
Engineers might find necessary when the project is undertaken, that
the canal project, substantially as described herein as plan I (a), be
authorized for construction at the earliest practicable date, at a cost
of approximately $9,600,000; and further, that the dam substantially
as described herein as plan I (b) be authorized, at a cost of approxi-
mately $1,700,000, but with construction to be undertaken only when
and if the Chief of Engineers finds such construction is necessary in the
interests of interstate and foreign commerce.

118. I further recommend that the Chief of Engineers be authorized
to approve application and plans for construction of the civic develop-
ment or any integral part thereof substantially as deseribed in plan
1I (b), provided such application is submitted by a public agency
legally authorized to assume all the necessary obligations to construct,
maintain, and operate such development, or integral part thereof
including compensation for property or other damages incurred, and
also provided that the construction work connected with such plan
be under the supervision of the Chicf of Engineers in order to insure
that the interests of interstate and foreign commerce be properly pro-
tected, and with the further proviso that the said public agency save
and hold the United States free from any damages that might be
incurred due to the construction, maintenance, or operation of such
civic development, or any part thereof.

P. S. REINECKE,
Lieutenant Colonel, Corps of Engineers,
: - District Iingineer.

[First endorsement]

OrFrFice oF THE DivisioN ENGINEER,
Urper Mississippr VaLLEY DivisioN,:
St. Louis, Mo., December 17, 1938,

The Cuier oF ENGINEERS, UNITED STATES ARMY:

1. I concur in the finding of the district engineer that the benefits
of further improvement to facilitate navigation past the important
Chain of Rocks section of the Mississippi River would be sufficient to
justify the expenditure of funds required. The pluns presented by
‘the district engineer for such improvement have been carefully con-
sidered. A brief discussion of the costs and benefits pertinent to each
plan appears necessary to make possible further comparable consid-
eration.

2. The initial costs indicated in the report for plans I (a) and II
(a) are about equal. However, it is the view of this office that the
estimates for plan II (a) are somewhat more conservative. It is
considered that the estimated cost of embankment and fill {or plan I
(n) should be increased (about 10 pereent) and that provision should
be made in the estimate for the possible need of revetment along the
canal-cut slopes in event wave wash should indicate such need. It is
considered that expenditures for revetment work for either plan should
await the actual need. However, to make the plans comparable,
contingencies of a similar nature should be included in each plan.
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. 3, The canal plan (plan I (a)) would provide for passing navigatio
by Chain of Rocks, a distance of 8 miles, in slack water practi?jly; aﬁ
the time. Without the dam proposed in plan I (b) the reach of river
from mile 194 to Alton locks (mile +203) will remain subject to open-
river velocities, flows, and resulting depths. Compared thereto, plan
II (a) would make possible dependable adequate depths over the
lower sills of the Alton locks; would provide slack water on the Missis-
sippi River from mile 190.4 to Alton locks, mile 203, and for about
8 miles above the mouth of the Missouri River for periods when flows
are about 100,000 cubic feet per second or lower, i. e., about 45 percent
of the time, The balance of the time open-river conditions would
prevail. Addition of the dam proposed in plan I (b) to the canal

lan would provide slack-water facilities in the Mississippi to Alton

ocks and on the Missouri equal to those indicated for plan II (a),
and overcome practically all velocity difficulties inherent to plan II (a)
for flows greater than 100,000 cubic feet per second in the Chain of
Rocks reach. ) .

4, Plan I (a) is less positive than plan II (a) in that it does not
assure adequate depths above the mouth of the Missouri River, and
investigations indicate that the posgibility of securing such depths
b{r increased flows is very-remote. The opportunity which the flood-
plain canal would afford to delay decision as to the need for a dam
should be taken advantage of if plan I (a) is selected for use. This
would prove to be an advantage if future flows should prove adequate.
However, delay in construction of the dam would be a disadvantage
if future conditions should show that a dam is needed, for under that
eircumstance luck of a dam during the triul period would be a hindrance
to commerce. In my opinion, the opportunity to delay decision as
to the dam should not materially affect the choice of plan.

5. Insofar as navigation facilities for Granite City are concerned,
it is believed that these can be incorporated into plan II (a) without
increasing the annual cost of this plan to above that for plan I (a).
The economie justification for such facilities has not been investigated
in connection with this report, and no additional funds should be
spent on such improvements except as the result of a subsequent
investigation.

6. It is noted that if in the future & dam as included in plan I (b)
should be necessary in connection with plan I (a), the annual cost of
plan I () and (b) combined would exceed that of plan II (a) by
$125,000, or aver 26 percent. I believe that at some time in the rea-
sonably near future a second lock would be needed in connettion with
either plan considered. The second comparable lock in connection
with plan I (a) would be much more expensive than a second for plan
II (a). Though the best navigation conditions are to be expected by
a combination of plans I (a) and I (b), I do not believe that the more
costly plan offers advantages to navigation which justify the risk of
possible substantially increased costs. Comparing costs and benefits
of the two plans, it appears that the requirements of dependable 9-
foot navigation can be adequately met at the least ultimate cost by
adoption of plan I1 (a).

7. As pointed out by the district engineer, plan I (a) would increase
the stage for the maximum dischar%e of record by a small amount.
Computations indicate that it would increase the stage of certain
lesser floods by greater amounts. Not all the land in this area sub-
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ject to overflow is protected by levees from the maximum flow of
record.. On the other hand, plan II (a) would apparently decrease
the stage of all flood flows of record by a small amount due to improved
channel characteristics, and computations made in this office indicate
that plan II (b) would not increase the stage for the maximum flow
of record and would slightly decrease the ‘stage of all lesser flood
flows. Plans Il (a) and (b) are thus considered definitely superior
from the flood standpoint.

8. Plan II (b) is designed to be a part of the comprehensive plan for
the area so as to accomplish the maximum improvement at the mini-
muin cost. It would not be physically impossible to construct the
airport, recreation park, and auxiliary features if plan I (a) were
undertaken. However, this plan would accomplish none of the work
embodied in the comprehensive development and would occupy a
portion of the flood plain and thus increase the amount of excavation
raquired for the accommodation of flood flows in connection with the
airport development in Sawyer Bend. It would not preclude the
comprehensive development except that additional cost, estimated as
upward of $3,000,000, may become an important consideration in that
respect. I believe that in the selection of a plan of improvement for
navigation, consideration should be given to its relation to the other
potentialities of the region.

9. Plan II (b) requires a substantial amount of work, not needed for
navigation, to be undertaken at the time the navigation channel is pro-
vided. I do not consider it proper that the excess expenditure should
be made from river and harbor funds. A source of funds is problem-
atic, and the lack might delay the work if plan II (b) were selected
without an alternate provision. Only a reasonable delay in the inter-
est of coordination would be warranted, as there is immediate need
for the navigation improvement. Plan II (a), involving a slightly
different location of channel, would not require any immediate expendi-
ture of funds other than required for navigation and would {it in with a
comprehensive development, though of somewhat less extent than the
plan of which 1T (b) is & part. I believe that other interests should be
afforded @ reasonable time in whicl to cooperate in plan 1I (b)- and
that in event such cooperation is lacking at the end of that time, the
navigation improvement described in plan II (a) should be undertaken,

10. 1 recommend that the Mississippi Riverbetween the vicinity
of Mercliants Bridge and the mouth of Missouri River be further im-
proved in accordance with plan IT (a), or such modification thereof as
the Chief of Engineers considers advisablé, at an estimated construe-
tion cost of $9,250,000 and increased annual operation and maintenance
cost of $50,000, provided that the Chief of Engineers be authorized to
construct, as a substitute therefor, the navigation channel and mini-
mum auxiliary features embodied in plan Il (b) if additional funds
from any source amounting to $6,290,000 hecome available within 1
year from the date of the authorization of plan I1 (a). I concurin the
recommendation of the distriet engineer as contained in paragraph 118
of his report relative to approval of the plans for plan II (b) and
supervision of work in connection therewith if undertaken.

MarLcoLm EvLniorr,
Lieutenant Colonel, Corps of Engineers,
o Division Engineer.
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