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also . prepajd- plans. specifications; and make estimates of the cost
of said amprovement, and.define the channel or the course of said
canal, and-shall take into movount and make report upon any };ro -
osition by:local interests for participstion in the expense of said
projeet- in: connection - with -the :reelamation of contiguous lands or
other:land subject to overflow by: siid stream.

3. Rlack River, Avk. and Mo., above Bldck Rock, Ark., ete.

4. :.Canadian. River, N. Mew., Tew., and Okla., with a view to con-
" trol of the. floods. AR

h6. ﬂ;ﬁ,’ggﬁh Fork Canadian, Tew. and Okla., with a view to control of
t'B ‘ 8!];,; T T T A .. [

6, . Lesp River, Ohlay, with a. view to coritrol of the floods.

7. Veéndignia Kéver, Okla., with.a view to control of the floods.

8. Little River, Okla., with a view to control of the floods.

, .’).ﬂ({t'ﬂwm'ow Ritver, N, Mew. and. Obla., with a view to control of
the floods. :.... .. : . o - .

.10, Arkansas Biver, Kans.; Okla., and Ark., with a view to control
of thﬁ:ﬂondﬂ. . e - :

..,'!,-‘{J,: R N et .

IMPROVEMENT OF RIVERS AND HARBORS IN THE ST, LOUIS, MO,

R TR jet . TR ..DISTRIO'.E e

TR T TR S R T I T P N TR T I PC A .

Thig lt}xs rict includes the Mississippi River between the Ohio and
L.Iis;sq%h tivers, . and, remgving snags and. wrecks from the Missis-
sippi River below the mouth of the Missouri River and from Old
nn]c:1) Attqlmfalaya Riveﬁs.. .L tord B.. Oliver. Coros of Engd

District gngineer : Maj.. Lunsford E.. Oliver, Corps of Engineers,
t}o héia , Eefi' ,2%, and Ma? John C..Gotwals, Corps of Engineers, since
tha a_‘.g, VoL )

Division e,n‘gi;_;ieel" :_:' CoIChmles L, Potter, Corps of Engineers.

IMPROVEMENTS
et ‘:,-:-: (NI TAR] e ?m ~, (LI N - P."
1. Missigsippl River'between.the .. . 2, Removing snags and wrecks
Ohig gnd Missour] Rivers.; . 1079 . from, the Mlasisgippi River
Tl e : ) below the mouth of the Mis-
STt a0 T ‘ - sourt River, and from Oid

-and Atchafalaya Rivers... 1088

1. MISSISSIPR1 RIVER, BETWEEN PHE OHIQ AND MISSOURI RIVERS

Locatjon and. desoription.—The Mississippi River rises in Lake
Ttasca, Minn,, flows south. 2,477, miles, and empties into the Gulf of
Mexico. ..;The..St, Louis engineer. district embraces .the 200-mile
secbion, known .as the middle Misgissippi, between the tributary Ohio
and, Missouri: Bivers, and 1,078 to. 1,278 miles. from the Gulf. The
drainage ares ‘of .the. yalley down to the Ohio and discharging
t.hrm_.ngét;twi district is about 707,000 square miles. At St. Louis the
discharge in cubic.feet. per second for the low-water .plane,' 1-foot
gauge, 15,40,000;.at mean stage, 12.4-foot gauge, 150,000; at bank-full

P IIN I A S T AR S TN - LA T
1 obt ¢ ouls gaus ¢ feet Cairo gau
o ST S T SRR W S
adopted . y, WAS -N‘Onlgzo!,f e, H 4 .
40.&)0 cable feet " second } Y] i contrdcte‘a waterway and consequen
lowering of Jow.water plane that vo‘:'m".oﬂg':’... &t the 1.foot stage.
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stage, 30-foot gange, 600,000; and for the maximum flood plane about
1,250.000. The average natural depths available for navigation at
the same stages are about 444, 9, and 16 feet; i. &, the crests of the
bars rige and fall with the stage in the ratio of 1 to 214 ~Thé oncilla-
tion betwéen annual low and high waters averages-40 -feet:at: Oairo,
mouth of Ohio River, and 2514, feet at St. Louis, 17 miles bslow mouth
of Missouri River; the extreme range is-56.7 féet at' Cairo'and 44.4
feet at St. Louis. Considering annual’ averages, river stage at St.
Louis oscillates between low water (1.6 feét) and mean: sthge for 200
days and between mean stage and high water (27.1 feet)' for 152
days. The low-water plane at the mouth of Ohio' River is 274 feet
above mean sea level and at the mouth of Missouri River it i8 895
fect, the average slope being six-tenths foot per mile. The ¢arrent
at mean stage is about 214 miles per hour and the average width he-
tween banks is 4,300 feet. , ' o :

Original condition—The waterway of the-middle Mississippi was
divided by numerous islands and bars, which distributed large por-
tions of the flow through c¢hutes, sloug’hs, and secondary channels to
the detriment of navigation; at many of these localities the natural
width of river was 1 to 114 miles and the maximum usable channel
depth at low water was only 814 to 4 feet. '

revious projects.—The original project for the general improve-
ment of this river section was recommended by a board of engineers
in a report dated April 18, 1872, concurred in by the Chief of En-
gincers. The amount expended thereunder was $1,495,000 for new
work. For further details of previous projects see page 1879 of
Annual Report for 1915, )

Eewisting project.—This provides for obtaining and maintaining
a minimum channel depth of 8 feet at low water from the mouth of
Ohio River (1,078 miles from the Gulf) to St. Louis, 183 miles, and
¢ feet thence to the mouth of Missouri River, 17 miles, with a mini-
mum width of channel of 200 feet, to be obtained by regulating
works and dredging, as follows:
~ First. By regulating works, for closing sloughs and secondary
channels, narrowing the river to a _uniform width of about 2,500
feet at bank-full stage, building new banks where the natural width
is excessive, and by protecting new and old banks from erosion where
necessary to secure permanency.

Second. By dredging or other temporary expedients, pending the
completion of the permanent improvement; so as to maintain ‘each
season the required low-water depth of channel.

The project for regulating works was adopted in 1881 (Annual
Report, 1881, p. 1536). Dredging was introduced as a part of the
project by the river and harbor acts of 1896 and 1902, The part of
the project which proposed regulating works was practically abro-
gated by the acts of March 3, 1905, March 2, 1907, and joint resolu-
tion of June 29, 1906. The river and harbor act of June 25, 1910.
restored the regulating works to the project and bégan appropria-
tions “with a view to the completion of the improvement within
twelve years,” at an estimated cost of $21,000,000, exclusive of
amounts previously expended, and $400,000 annually thereafter for -
maintenance. (H. Doc. No. 50, with accompanying atlas, 61st Cong.,
1st sess., 1909 also H. Doc. No. 168, 58th . 2d sess,, 1903.)

Recommended modifications of project—None,
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Local eooperation——Although no local cooperation has ever-been
required by law, the United gtates participated with local interests
in sonie -of ‘the first confining forrregulnti;x& works of the district.
For historiehl skétch see Annual Report, 1 page 2607, and House
Document No. 1087, Sixty-first Congress, thir session, page 80.
Since 1888 private and cox;porate interests at their own expense have
constructed 465,700 linear feet of solid and permeable dikes or wing
dams costing él-,lO0,000, and 85,000 linear feet of bank Xrotection,
including various revetments, paved: wharves, railroad inclines,
terminal docks, and improved landings, costing %8,600,000.

In addition to the $10,000 contributcd May 3,. 1923, the Missouri-
Illinoig Railroad Co., Bonne Terre, Mo.,.contributed $100,000 toward
the constriction of new and the restoration of old regulating works
in .the 'vicinity of Little Rock Landing, Mo.; for the purpose of
removing a sand bar obstructing the railroad incline at that point,
thus incidéentally improving the alignment of the banks and channel
and protecting from etosion the alluvial bank opposite in Illinois.
This work was completed and all contributed funds were expended

- during the fiscal year. " :

All of these structures contribute to the confinement and general
imp.rozeme:nt of the river and to the completion of the existing
project.

YJermz'naZ facilitics—The water terminal and transfer facilities of
the district are fully described, as of December 81, 1918, in House
Document No, 852, Sixty-sixth Congress, second session, pages 1211~
12393 in addition thereto, reference is made to Annual Reports, 1921,
pages 1109-1200; 1922, pages '1222-1223, and 1923, pages 1080-1081.

A large concrete grain elevator, capacity 1,750,000 bushels, loading
capacity into barges 20,000 bushels per hour, and total cost $1,350,-
000, was constructed at the foot of Primm Street, St. Louis, Mo., by
the Missouri Pacific Elevator Co.; this elevator was put into opera-
tion December 1, and the first barge load of grain therefrom, 64,000
bushels, was shifped April 21, 1924. The $35,000,000 plant of the
Union Electric Light and Power Co., having a river front of 1,000

feet at Cahokia, Ill,, opposite St. Louis, has been provided with a

concrete dock, costing about $75,000, for receiving coal from river

barges:in emergencies. ‘

Effect of improvement—Some of the resultant benefits to com-
merce from the improvement are: (a) Larger and deeper draft
boats and barges are now being used; (b) the difficulties and hazards
of navigation have been reduced, 8-foot navigation throughout the
lowest of low-water seasons being an accomplished fact; (¢) freight
rates by rail to points on Mississippi River and tributaries are much
lower than to points only a few miles back from the rivers; freight
rates by water are generaily 80 per cent of the rail rates.

Operations and results during fscal year.—Maintenance of exist-
ing regulating works, including such minor extensions and new
works as were required for that purpose, was continued by hired
labor, July .1 to December 31, 1923, and after February 24, 1924,
Nine permeable dikes of piling, 1,040 linear feet, were repaired at
a cost ‘of $71.801,11; and 8 new extensions were built, 5,610 linear
feet costing $185,757.96. Bank revetments were repaired at 8 locali-
ties, 3,957 squares of mattress and 2,647 squares of stone paving,
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costing $100,265.01, and 2 new extensions; :3,795 lineay . feet; 3,827
uares of mattress and 2,412 squaren-of stone puving, cost. $98,630.45,
The ‘total thus expended - for maintenance of. regulating ‘works. was
$172,168.12, and for new work ?78,88844 The. 4 :hydraulic pipe-
line dredges of the district and the dipper dvedge Davenport, leased
from the St. Paul district, all ope by hired Anbon, maintained
the retbuired or project dimensions of chaiihel ;.1,682,100 ¢ubic yards
of sand and gravel were dredged from 17 main charnnel .areas hav-
ing a combined length of ‘more than 10 miles.and.an: average :width
of 240 feet; the average gain in depth due to-all .dmdgimww 414
feet, and the -total cost 'thereof; meluding: rebuilding. the dredge
Nelma and wn unusually thorough heavy- repiir. of ‘all. dredges) was
$406.440.94, Surveys were made covering. 180 miles. of river, in-
duding all dredged channels;. 63 iiles tvere :résiirveyed, makihg a
total of 193 river miles of hydrographi¢ supveys :at -a. eost. of
$25,301.07. Including $68,027.28 for libilities July 1y 1928, the total
expenditures were $881,206.57, of which $278,388.44 was for new work
and $602,908,13 for maintenance from United States funds.! -In addi-
tion. $110,000 was expended from contributed: funids for improve-
ment of Mississippi River at Little Rock Landinj Y:Mo.,-mpaihin'g 455
linear feet wnd constricting 2,125 linear: feet of dikess: + - .-
_ Condition at end of fiscal year—The existing project is about
35.5 per cent completed. For physical extoiit of Work adeotnplished
a;\glﬂams ‘aﬁ;is requirements -of - thé pioject, sde’ Annual - Report.

1921, page 1 3 o S Pl B! ».

' The ‘expeiditures on régulating works in-this ‘distrioe: betwemn
1914 and 1921 wer'e insufliciént to vepair seasonal! danimges 'dnd con-
siderable deterforation. occurredi - Howevery during 1922 and’ 1923
existitig structures were maintained with but'little deterioration. :: Be-
tween the mouth of Ohio- River and' St. Louisidredging is alwhys
required during the fall or low-water season, from-July or Agust
to the close of navigation by ice-or winter conditions, usually in
December, and is occasionally required in the spring season ;. projeet
dimensions of channel in that section of river have been: muintnined
throughout navigation seasons since 1007, except: for short periods
of time Wwheh river Stﬁ' was very low and:dredges: wére: attaoking
the obstructive bars. Between St. Louis and the mouth of Missouri
River the project dimensions of channel have been. maintsiined "by
actzon of the river itself with but very infrequent aid: from dredging
when river stage was unusually low. From the opening'of ‘the navi-
gation season, usually in February, to July,inclusive, or, when river
stage is above 10 feet on the St. Louis gauge, & minimum channel
depth of 8 feet genérally prevails throtughout the -entire district
without- dredging or other artificial aid. For the natural ‘depths
available to navigation see Annual Report for 1918, page 2733. The
least channel depths last observed during the low-water season were :
From mouth of Ohio River to St, Louis; 8 feet, December 3, 1993,
S¢. Louis gauge, 4.9 feet; from St. Louis to mouth.of Missouri River.
91, feat, September 26, 1928, St. Louis m«, 41 feet. The total
expenditures, under the existingr project from -1881: to-date are $10.-
208,407.63 for new work and .$9,720,127.88/for maintenance, includ-
ing ing and surveys, a-total sum -of $19,928.535,51. In ad-
dition $110,000 has been expended: from comtributed funds for.im-
provement of Mississippi River near Little Rock Landing, Mo. The

Dl N,
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amoniit ‘expended ori the: existing. project since the estimnate was re-
}z:segs in' 1910 is $2,048281.86 for mew work, from United States
wndB, o v e TR P
'Pro})ogeB“WMw-'With the : funde unexpended the project
dimehdions -of:-channels - will-be maintained throughout the. year;
needed repairs to the regulating works.and a limited .amount of new
work tending toward the rectification of ‘the chanitel and :its easier
mdinténahce ! will :be. done, .- These operations, including upkeep of
flonting: plaut;-ate to be carried: dn .continuously, with drvedging ss
needed, except In winter when navigation js stopped by ice and dus-
ing floods, Constriiction of some new plant is also provided for.
During the low-water season; . July to December, inclusive, when the
construction and maintenance of regulating works and dredging are
being actively prosecuted, funds will be expended at the rate of sbout
$75,000 per. nontli; a total of $50,000 will be expended in January
and February oh repair and care of floating plant in winter harbor;
for-the period March to June, inclugive, expenditures for regulating
works, néw plunt and repair of plant, and possibly some dredging,
should be about $850,000. All funds will be exhausted by June 30,
1925, The balance ($958,004.47)- unexpended July 1, 1924, will be
applied in the ensuing fiscal year, as follows:
(a) Malntenance of project- dimensions of channel, dredging by
United States plant and hired labor, operation of 4 hydraulic
plpe-line dredges during-low-water season, August to Decem-
ber, inclusive, and upkeep of same ... .. __.________ $275, 000. 00
(»)} Construction. of .new and: maintenance of .existing regulating.
works—dikey and. revetments~~by, United States plant and
. hired dabor, July 1 to Sept. 80, 1024 e 200, 000, 00
(e) New. plant: By contract, 6 steel barges, $140,000; 10 steel .
barges, $26,000 ; and 10 steel pontons for pipe line for dredge
: Thebes; $36,000; and by purchase, 1 small towboat, $50,000.. 250, 000. 00
(d) Upkeep:and care of plant other than dredges. .. . ________ 70, 000, 00

(e) Officey: engineering, surveys, and. gGAUReS oo ... 37, 560, 60
(/) Contingencies —— ——— e e i e e o 10, 000, 00
{9) Outstanding Uabilities and contract obligattons_____ . ____ 115, 504, 47

DOt - e i 958, 084, 47

Commercial interésts have become sich as to demand the assurance
of an ensily navigated channel of full project dimensions, and steps
to that end are now being tdaken. e sum of $3,000,000 can be
})rﬁﬁtably expended’ dtiring the fiscal year ending June 30, 1926, as

ollows:

- Maiutenance Improvement

{a) Construction of new, ‘and: maintendnce of ‘existing )
i regulating works, by United States plant and hired :
' labor ... b e d it e 500, 000 $350, 000
(b) Maintenance of full project dimensions of channels,
dredging by United States plant and hired laber,
operation -and upkeep of 4 hydraulie pipe-line
dredges--.--'-.»’;..’--—'—\—u-'—uu —————————————————————————— 300. 00
(¢} New plant:-Items, required in fiscal year 19268 for 3
piling-dike units and 2 revetment units, taking into
gecount plant provided for tn 1925 and the plant

‘novw on hand —— --=- 1,850, 000
(4) Upkeep and care of plant, other than dredges. ... 100, 000
(e) Office, engineering, surveys, and gauges.. . o—o.... 25, 000 25, 000
(1) Contingencles e oo e mmcmanmane et ———————— 25, 00 25, 000

TOLRIS e e - 750, 060 2, 250, 000
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Commercial statistics.—River traflic in the calendar year 1988 was
174,054 tons greater in total tonnage than in 1822, of which 113,671
tons were downbound and 61,283 tons upbound. For detailed infor-
mation concerning the commodities and  tonnage: handled reference
is made to the commercial statistics report of this district published
in a separate volume, The full project dimensiohs of ‘channel were
utilized, the drafts of loaded barges being generally 5 feet to:8 feet
and occasionally 9 feet. The improvement has greatly facilitated
the traﬂici)which shows a general increase in the last five years as

indicated by the following:
Comparative statement
Calond Short | Approxi- Oalendar 8h Appros-
ye:r“ tons ‘msge%ue Passengers year tog': et valug | PAMengers
1919 oooeeee.. 288 986 1020,684,008 | 422,008 | 1002 . ........ toas, 114°|'43,100, 182 | 1,945 642
19807000000 1363, 082 390 | 447,704 || 1038000020000 1723, 068 680, 268
102100000 lﬁtm ﬁ:g?im 839, 963 7R,008 1 35,000089 | 308,

i Includes Government materialz for river improvement work not included in lous years: 70,00
tons (n 1920, 80,700 tons in 1021, 95,274 tons in lmx?nd 120,760 Sons in 1928, prav yes

Finoncial summary
UNITED STATES FUNDB

Amount expended on all projects to June 30, 1024, after deduct-
ing receipts from sales, etc,, amounting to $410,703.86:

New work.... —— - $11, 708, 407, 63
Maintenance ... —— — 9, 720, 127, 88
Net total expended. ... —— 21, 428, 5306, b1
e e
Total appropriations to date of this report 22, 381, 599, 88
Fiscal year ending June 30 i 1820 1921 1922 1923 1024 .
eeent Yy 781, “
Bepended o pow workco oy RINR L] SRS S| smmy
Total expended 1.......... . 516,636.50 | 487,922.00 | 405,415,30 | 728,000.74 | 881, 200.57
Appropriated or allotted.......... | 400,000.00 | 400,000.00 | 915000.00 | 816,000.00 | 700, 000.00
July, 1928, balance unexpended $1, 101, 482. 40
Amount allotted from War Department appropriations act
approved June 7, 1924 ; 7060, 000, 00
Recelpts from sales, etc, during fiscal year 1924...o e 37, 878, 64
1, 889, 361, 04
June 30, 1924, amount expended during fiscal year:?* ‘ .
For new work $278, 388. 44
For maintenance 002, 908, 18
, 881, 296. 57
July 1, 1924, halance unexpended.. 058, 064. 47

§ Not deducting reosipts {rom sales, olc,
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July 1, 1024, outstanding Uabilitles___ ... ... $74, 606,47
July 1, 1824, amount covered by uncompleted con-
tracts...

40, 508, 00
. $115, 504, 47
July 1, 1024, balance available__ 842, 560. 00
Amount (estimated) required to be appropriated for comple-
tion of existing project L . *18, 980, 000, 00
. ) e ]
Amount that can be profitably expended In flscal year ending
June 30, 1928 ,
For new work ~ '2‘ 250, 000. 00
For maintenance - 150, 000. 00
Total.... . . * 3, 000, 000, 00
CONTRIBUTED FUNDS
Amount expended on all projects to June 80, 1924 ;
New work £87,171, 69
Maintenance 22, 828, 31
' Net total expended - - — -~= 110, 000, 00
. o ———
Total contributifons to date of this report_. 110, 000, 00
Fiscal yeat ending June 30 1920 1921 1922 1923 1924
Exponded for now Work......ccifeeeeeecencacnidionnccascraneooocmoccmnonealeeieaennns $87,171.00
Exponded for malntenance. ... |ooceoeooneen. fuenoolo 0l TITTITIIITTOTTTT 0TI 22,828.31
Contributed.. —eoe . $10, 000, 00 100, 000, 00
July 1, 1023, balance unexpended $10, 000. 00
Amount contributed by local interests for work at Little Rock
Laupding; Mo 100, 000, 00
. 110, 000..00
June 30, 1924, amount expended during fiscal year:
For new work. - $87,171.69
For mainténance . 22, 828, 31
110, 000. 00

CONSOLIDATED FINANCIAL SBUMMABRY FOR MISSISSIPPI RIVER BETWEEN THE OHIO
. AND MISSOURI RIVEES ’ -

Amount expended on all projects to June 80, 1924, after de-
dueting receipts from sales, etc., amounting to $410,703.86: '
New work ~ $11, 790, 579, 32

Maintenance 9, 742, 956. 19

Net total expended._. ' 21, 588, 535, 51

Total appropriations to date of this report - 22, 491, 599, 88
Fiscd] year eading June 30 ' 1920 1921 1923 123 1924

Fxpended for oo : 1.8 |............. , 781,09 ooLss | 13

Expended m:'d:t:gneal ..... ?ﬂ& 3.66 $487,922. 00 4::’,&2.80 a’gg',mm ) ?ﬁ&%«

~ Total expended I........ eeeo| B16,688,80 | 487,022.,00 | 490,415.30 | 728,001.74 | 901,208 87

Appropristed or allotted... ......] 400,000.00 { 400.000.00 | ©915,000.00 | 810,00000 | 800,000, 00

3 Not deducting receipts from sales, ote, s Exclusive of avallable funds,
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© July 1, 1933, balanés urexpended. . Shaksdsdudniiiaie ot §3,110, 4582, 40
Funds contr.buted for improving Misstssippt River, near Little - ! i
Rock Landingy 'Mo:..: ——— - 100, 000, 00
Ameunt allotted from War Departiient appropifation act ap-
I'N\'Qd Q’um 7' 19“-».-—-———-..-»—-.-~-;—-———n------'- ---------- 7m’ 000. o)
Reécolpts from salve, ete, during fecal yenr 1024 uiticanazdoda ¢ 8T, 878.04
-+ 1; D40 881, 4

June 80, 1624, wmount éxpended during fiscal year:* - .. . .
For new worke v e e e e e $360,080. 13

For mﬁ‘nmmm.z...-.-'-._L.-i.'_i._‘...—‘.--ag.a.d-.'..- m;?“-“ T hoew
it ¢ OOY, 2065 07
b At Ao At e

) . . ] b

July 1, 1022, balance uncxpended ... _ reaws  DBR; 084, 47
July 1, 1924, outstaunding Habiittles__. . ____ . ____ $74, 004, 47

uly 1, 1924, amount covered by umcompleted con-

RO oo LN 40, 808, 00

e 118, 504, 47

July 1, 1924, balance available. o ool 842, 500, 00

e '.'-v '_‘... —

Amount (estimated) required to be appropriatud for comple-
tion of existing profect. . e e * 16, 980,.000. ()

Amount that can he profitably expended in fisval yoar ending. .
June 86, 1924 B
FOP NOW WOPK. e e e e 12, 260, 000, 00

FOr Maimtenanee . ov oo e e b . 2750, 000,
Y e e e *3, 000, 000, (0

2. REMOVING SNAGS AND WRKOKS FROM THRE MISSISSIPPI RIVER
BELOW THE MOUTH OF THE MISSOURL RIVER, AND FROM OLD
AND ATCHAFALAYA RIVERS

Location and. description—The Mississippi River rises in Lake
Itasea, Minn., flows south 2,477 miles, and empties into the Guif of
Mexico. The St. Louis snagging district embraces that portion of
the river between Head of Passes, and the mouth of Missouri River,
1.265 miles, 8 miles of Old River (present mouth of Red River),
and 2¢ miles of Atchafalaya River from Red River to Melville, La.:
total, 1,300 miles,

Original condition—Navigation of the river was seriously ob-
structed by numerous snags, drift-heaps, etc., which had lodged in
the channel and to which additions were made with each rise of the
river. L . Ce e NI
Many wrecks of flathoats, barges, and steamboats also:obstricted
the navigable channel and menaced life and property; the sinking
of steamboats and other river craft by such obstructions having been
of common oocurrence. .

Previous projects—For the removal of these obstructions general
appropriations were made at i ar intervals as early as 1824,
The amount expended prior to 1879, when the first. definite .allot-
ment was made for the work, was approximstely $358,627.35. For
further detsils of previous projects see page 1880 Annual Report
%Mmgum This i tinuation of the plan adopted in

$5i9 ject.— is & continuation o o
1879 and mﬁummﬂmdd&mchon of snags, wrecks,

I Not dedweting receipts from sales, ete. * Rycluatve of avallable funds.
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- TMPROVEMENTS

it ot o, ., Pagej o ... Page

1. Mississippi River between the 2, Removing snags and wrecks '
. Ohio and Missour] Rivers. 1037 | ' from the Mississippl' River:.
) o : below the:mouth of Mis-
sourl River, and from Old.

- , - _and Atchafalaya Rivers.. 1043
1. MISSISSIPPI RIVER BETWEEN THil OHIO AND MISSOURI RIVERS

. Location and description.—The Mississippi River rises in Like
Itasca, Minn., flows south 2,477 milés, and emipties into the Gulf of
Mexico. The St. Louis enginéer district embraces the  200-miile’
section known as the middle Mississippi; betwéen the tributary Ohio
and Missouri Rivers, and 1,078 to 1,278 miles from the Gulf.- The
drainage. ares of the valley down to the Ohio and discharging:
through the district is about 707,000 squate miles. At St. Louis the
discharge in cibic feet per second for the low-water plane 1-foot:
gauge, 1s 40,000; for mean stage, 12.4-foot gauge, 150,000; for bank--
ful stage, 80-foot gauge, 600,000; and for mhaximum flood plane,
1,250,000 mean discharge of river being 175,000 cubic feet per sec-:
ond. The average natural depths available for navigation at low--
water, mean, and bank-full stages are aboiit 414, 9, and 16 feet, re-
spectively; i. e., crests of bars rise and fall wii?,h stage as 1 to 214,
The oscillation i)etween' annual low and high waters averages 40 feet
at Cairo, mouth of Ohio River, and 251, feet at St. Louis, 17 miles
below mouth of Missouri River; thé extreme range is 55.7 feet at
Cairo and 44.4 feet at St. Louis. Considéring annual averages, river
stage at St. Louis oscillates between low watér (1.6 feet) and mean
stage for 200 days and between mean stage and high water (27.1
feet) for 152 days. The low-water plane at the mouth of Ohio River
is 274 feet above mean sea level and at the mouth of Missouri River
it is'395 feet, the average slope being six-tenths foot per mile. The
current at mean stage 1s about 214 miles per hour and the average
width between banks is 4,300 feet. «

Original condition—The waterway of the middle Mississippi was
divided by numerous islands and bars, which distributed large 'por-
tions of the flow through chutes, sloughs, and secondary channels to
the detriment of navigation; at many of these localities the natural
width of river was 1 to 114 miles and the maximum usable channel
depth at low water was only 834 to 4 feet. ' )

revious projects—The origmal project for the general improve-
ment of this river section was recommended by a board of engineers
in a report dated April 18, 1872, concurred in by the Chief of En-
gineers, The amount expended thereunder was $1,495,000 for new
work. For further details of previous projects see page 1879 of
Annual Report for 1915. '

Ewxisting project.—This provides for obtaining and maintainin%
a minimum channel depth of 8 feet at low water from the mouth o

10ne foot on St. Louis gatige, 8 feet on Commerce gauge, and 4 feet on Cairo gauge,
the plane of réferemce, adopted in 1918, for district operations, * Standard low water,”
adopted in 1881, was 4 feet on the St. Louls gauge, the discharge belng approximately
40,&)0 cuble feet per secoud; because of locally contracted waterway and consequent

lowering of low-water plane that volume now passes at about the 1-foot stage,
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Ohio River- (1,078 miles frofi thé Gulf) o St. Louis, 183 miles, and
6 feet thence to the mouth of Missouri River, 17 miles, with a mini-
mum width of . channel .oﬁ 200 féet, to be obtained Vi)y regulating
works and dredging; as follows: L .

- First;' By régulating works, for closing sloughs and seconrdary
channels, fiarrowing the river to a uniform width of about 2,500
feet at bank-full stige, building new banks where the natural width
is excessive, and by protecting new and old banks from erosion where
necessary to secure perfhanency.

Second. By dredging or other tt}mponqr%r expedients, pending the
comipletion of ¢ e,;l)ermhpg_t improvemenit, sp as to maintaiii each
season the required low-watér depth of channel,

The project for regulating works wis adopted, in 1881 (Aniiual
Report; 1881, p. 1536).. Dredging was Strodiiced 54 par of the
project by the riyer and harbor acts of 1896 and 1502. ﬁe pait of
the ‘project which gri)f)osediregulatiﬁg works Wwas practically abgo-
gated by the acts of March 3, 1905, N af‘éﬁ 2, 1907, anqd joint resolu-
tion of June 29, 1906. The river and hatbor act of Jutie 25, 1910,
restored the regulating works to the i)'i"(‘)%'é’c‘t. dhd beégan appropria-
tions “ with a view to the completion of the improvement Within
twelve . years,” at an _esbimaﬁedp ¢ost,, o] ‘$217000,ODO,‘ &xclusive of
amounts previously expended, aiid $400,000 annually théreafter for
maintenance. (H. Doc, No. 50, with aécompanying atlas; 81s¢ Cong.,
1st sess., 19093 also H. Doc, No. 168, 58th Copg., 2d sess., 1903.)

Becommended modifications of project—Nene.

Local cooperation.—Although no 16¢al coopération has evér been
required by law, the United States participated with local interéssts
in some of the first confiniiig or reguliting worky. of the district.
For historical sketch see Annual Report, 1909, page 9607, dnd Houge
Document No. 1067, Sixty-first Congress, third géssion, piage 80,
Since 1838 private and corporaté intefests it their (')Wﬁ,éﬁ;’)éﬂéé Rave
constructed 45,700 linear feet of solid and perineible dikes of Wing
dams costing $1,100,000, and 85,000 lin#x fest 6f bank protestion.
including various revetments, paved Whaives, - failrod inélines,
terminal docks, and improved landings, costing $¢,600,000. .

The Missouri-Illinois Railroad Co., Bonne Teire, M’d_., conitributed
$110,000 in the fiscal yeard 1923 uid 1994 toward the condtiviction of
new and the restoration of old regulating works in the vicinity of
Little Rock Landing, Mo., for the Furepose of rémoving & sand bhar
obstructing the tailroad incline at that point, thus iheidentally iri-
proving the alignment of the baiks and ¢hahnel dnd protecting
fromi erosion the alluvial bank opposite jii Illinois. .

All-of these structures contribiite to the cofifinemient gnid géneral
imgx‘;gzemeht of the river and to the comipletion of thé éxisting

erminal f(tm'lztws.—-’i‘}xe witer tefminal and transfer fac'lixtxe‘é of
the district are fully described, as of December 81, 1918; in House
Document No. 652, Sixty-sixth Congress, becondl sessior, pages 1911
1239; in addition therefo reference is madé to . \nriudl Reportd, 1921,
pages 1199~1200; 1922, pages 1222-1298; and 1923, pages 1080-1081.

A large concrété_grain elevator, capaeity 1,750,000 ushels, load-
ing ecapacity into barges 20,000 bushals %ar' hour, and total cost
$1,350,000, was constructéd at the foot of

Fimin Street, St. Lois, -
Mo., by the Missouri Pacific Elevator Co.; this elevator was put into
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opeétation Deceniber; 1923, and shipmietits of @riiti thereffoin were
made throdghout the Ruvigation senson of 1994, The $35,000,000
lént of the: Unioh ‘Bléctile. Light & Powver C8:; havihg & river
ront of 1,000 feet at Cahokia, Ill., o;ﬁ))os_ite St, Louis, h&s besén pro-
vided With a ¢ontrets déek; costing about $75,000; for vecsiving cdal
froim. Fiver bufges in émiergincies, -

Effect of smprovetnent.—Bome of the fesiiltarit Benefits t6 coifi-
mefce fforn thé iitiprovemenit are: (4) Lifl"g;er iitd deéper draft
boats afid batgés 41l liow Beinig used: (3) the difficulties and hazabds
of navigation hive beén tediiced; 8-foot finvightion thfoughotit the
lowest of low-watdr sauons béivij an aceomplished fact; (6) freight
rates by fail to poihts oit Misgisippi Rivér diid tributiries dré much
lowér thih to points oiily 4 few ifiiles back from thd rFivers] fréight
rates by wiiter aré guhérally 80 péf cent of the rail ratis.

Oge'rm‘"ons ol results during fiscel year-—Existing regulati
works wéré maintained in good condition and new constraction o
greater aitioiint thah in any 5ihgls yéar sinice 1914 whas uidértaken to
the full extent of #vailabls plant and organigitiofi, favorable
weather, 4 good luber market; modérate river Stages, and intréased
appropriatidhs #ll béing conducivé tb thi€ prograss of the work,
which wis tontihted by hired labor, usitiyg the distriet’s standard
for}niql- of comstriction; July 1 t¢ Deceriber 11, aid aftér March 2,
as foliows: ’ : ' ’

Peiféablo uikéd of pitog Revetaibiits (hask proteation)
Class of work Mattross
No.| Ldiedt | e i) PaVii | Edpoudis
N, Expendttirs [No. pen
fect ! s squares ure
: L}g&” Sdbrds
NOW. o eoomoooeeeceann.. 6| 7basl sib ke | 21 2600] Seeb| 1,283 38345020
Matntenanes. ..o o.o ... 16| 558| w5421 o %; 24| 4190 114,927.13

Thie total thiis ‘ei‘p"“géd for new regnilating works was $353,186.60,
and for maintendjice of works $260,564.55.

.The Hoating plant Was maintained in conditjon and additional
plaiit Was procured as follows: By contiact, 6 steel barges, 12 steel
pontoons, dihd pipé ling.for dredge; and by puichasg, fowboat
Tusguibia, launch B aoz Prince, and 9 wooden barges, Total cost
of plant purchased $165,040 and charged as follows: $148,864 to new
work, and $16,176 to mainténane of dredges. . "~~~

The 4 pipe-liné dfedges of the district were operated by hired labor
and fiintained the required or pm{'éét di('ine'r,;sjqns of channel;
1,725,800 cubic 5*‘:}11"(1'3’ 6f sand and, gravel were.c _i'edg‘g(j!at‘ 9 ,.liocai”g_tie_s
from 30 inain chaiinel areas, ha?%g‘ a combiried length of almost 10
miles and dh average width of 240 feel; average gain ;n“delp{th due
to dredging, 4 feet, " Expenditu e for dredging, ir}cludit;g thorough
heavy repair of all dr ges, $262,189.26, }%ydgogmp 1HE gurveys
were made covering 142 iniles of river, includihg the dredged chan-
nels, and 87 miles were résurveyed; expenditure therefor, $22,304.06.
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- The_total.expenditures were..$1,118,156.40; $552,744.81 for .new
work and-$565,411.59. for maintenance, including -dredging and sur-
v,eyg, aniiéirgcluding $71,067.93 of obligations from the previous year
aai ill 2'. . P ' L T T I ‘
I.) Condition: at end, of . fiscal. year—The existing project is about 37
per cent completed. The regulating works required to.complete the
¥roject are estimated as follows: 828 dikes ozfe%urdle‘s.,; 859,900 linear
eet; 58 revetments, mattress and paving, 291,860 linear feet, and
mattress alone, 141,160 linear feet.. The old hurdles and revetments
have been maintained since 1921 with little or no.deterioration, and
together with the new works constructed during the last two years
have had a beneficial effect upon the channel. To supplement the
action of incomplete -regulat_in% works, dredging is required during
the fall or low-water season, from July or August to the close of
navigation by ice or winter conditions; and occasionally in the spring
season; project dimensions of channels have been maintained
throughout navigation seasons since 1907, except for short periods
of time when. river stages were low and dredges were attacking the,
obstructive bars. From the opening of navigation, usually in Feb-
ruall'g'oto July, inclusive, or, when river stage.is above 10 feet on the
St, Louis gauge, a minimum channel depth of 8 feet generally pre-
vails throughout the entire. distriet without dredging. (Annual li%e«
ort, 1918, p. 2733.) The least channel depths observed during the
ast low-water season were: From mouth of Ohio River to St. Louis,
6 feet, September 15-18, 1924, St. Louis gauge, 914 feet; from St.
Louis to mouth of Missouri River, 8 feet, October 8, 1924, St. Louis
auge, 7.7 feet. The total expenditures under the existing project
rom 1881 to date are $10,753,046.68 for new work and $10,285,539.47
for maintenance including dredging and surveys; a total of $21,038,-
586.15. The amount expended on the existing project since the esti-
mate was revised in 1910 is $2,592,920.90 for new work.

Proposed operations~—Project dimensions of channels will be
maintained throughout the year. Regulating works will be repaired
so that all structures are safeguarded. New work will be prose-
cuted as rapidly as the limited plant available makes possible. " Con-
struction of a substantial amount of new' plant will also be carried
out. These operations, which will include the upkeep of floating
plant, will be carried on continuously except during wintertime
when navigation is usually interrupted by ice conditions.

Dredging will be continued to maintain the project dimensions of
channel as required by the stage of water in the river. The low-
water season,e} uly to December; inclusive, is the most favorable time
for the construction and maintenance of regulating works. Through-
out this period of active operations, funds will be expended at the rate
of about $150,000 per month. In January and Februarg, when most
of the floating plant is held in winter harbor, a total of $50,000 will
be expended for repair and care of floating plant. During the E
riod, March to June, inclusive, expenditures for regulating works,
for the construction of new plant, and for répair of plant will be at
the rate of $150,000 per month., All funds will be exhausted by
June 30, 1926. The balance, $1,698,013.83, unexpended July 1, 1925,
will be applied in the ensuing fiscal year as follows:
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(a) Construction of new, and maintenance of existing regulat-
ing works, dikes, and revetments, by United States plant .
and hired labor e o men $678, 013. 83
() Maintenance of full project dimensions of channel, dredging :
by United States plant ard hired labor, operation and up-

+ keep of 4 hydraulic pipe-line dredgeS . .o e 340, 000. 00 .
{(¢) New plant, by contracts: .

1-small towboat (Diesel electric) o ... $120, 000

6 standard barges e ————— 125, 000

20 small barges (flats) x 80, 000

b steel pile drivers 100, 000

1 quarter boat ——- 40,000

1 store boat ——— 30,000
; - c —— 4785, 000, 00
(2) Upkeep and ecare of plant other than dredgeS.. . _o_._._ 95, 000. 00
(e) Oftice, engineering, surveys, and' gauges —emem 59, 000. 60
(f) Contingenciles S — 60, 000. 00
Total 3 -- 1,698,018, 83

Commercial interests demand the provision of a channel for navi-
gation in this portion of the Mississippi River, Cairo to St. Louis, of
assured depth and stabilized location. The work of reestablishing
old works of contraction and revetment is being energetically put
under way. New works have been planned and a few are being
executed to the great benefit of navigation. The sum of $2,000,000
can be profitably expended during the fiscal year ending June 30,
1927, as follows: , : ’

(a) Construction of new and maintenance of existing regulating

works by United States plant and hired labor—___.__________ $1, 150, 000
(b) Maintenance of full project dimensions of channel, dredging by

Unpited States plant and hired labor, operation and upkeep of

4 hydraulic pipe-line dredges ..o eo oo ——m——— 300,000
{e) New plant . — 300, 000
(@) Upkeep and care of plant other than .dredges_.—........__._ 100, 000:
(e) Office, engineering, surveys, and gauges - 60,000
{f) Contingencies..... _— ——— 100, 000
Total e e e e e 2 e e e e e 2, 000, 000

Commercial statistics—River traffic in the calendar year 1924
was 15,660 tons greater in total tonnaglge than in 1923, but a decrease
in value' of $2,217,852, due principally to decreased tonnage and
value of chemicals upbound. For detailed information concerning
the commodities and tonnage handled, of which 300,009 tons were
upbound and 438,719 tons were downbound, reference is made .
to the commercial statistics report of this district published in a
separate volume,

Analysis of the tonnage statement shows the principal commodi-
ties handled as follows: Upbound, sugar, molasses, and sirup; logs
:cmdl bauxite ore. Downbound, grain, ‘¢oncentrates, and iron and
steel. ~

The full project dimensions of channel were utilized, the drafts of
loaded barges being gemerally 5 feet to 8 feet and occasionally 9
feet. The improvement has greatly facilitated the traffic, which
shows & gradual increase in the last five years as indicated by the
following :
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Obimpartiive stitethend

Calendor | g i | Apbronte | g ORRIAr | Bfiork tohs |, s Yot | Fabbbngets

year mate value year
192 ... 082 1530, 870, 399 447,704 11023 ________:f° xvds:oua tas,m, I 2 680,258
p1:73 S 14 47,48] 1926, _:__ il 1788,728 | 36,734,217 | 1,771,071
1922000 i 43,183, i+ 1915,33 ' 36’ ' 1

! Tncludes Govommeni materials for river improvement work not inc)pdad jn revious years; 70,068
tons In 1920, 50,799 (o6 i 1921, 95,274 torid Th 1922, 120,706 tous (K 1025, 4 0} so,mfo s §H 1@54. '

Fmanczal &ummary

Amount expended on a}l projects to June 30; 19 after deduct-
ing reeeipts from sales, etc., amounfing to $4 8809

New work._ ... e $12, 948, 040, 68
Maintenance .veee v - — 10, 285, 539, 47
Net total expended__._.._ e S it n it e e 32, 583, 886, 15
Total appropriations fo June 36, 1985 _____ e : 94, 231, 590, 98
Fiscal year ending June 30 1921 1922 1928 192 | 19z
Expended £ 3 SRSV SR 7,781,080 |  $75,004.53 | $278,388.44 | 8553 74461
Expendéd for maintensncd i $57, 55500 -4 0oL 50 &,32&#1 sgg:gg;s' ) ‘22?:4;,&
Total expended t.......... 487,922.00 | 499,415.30 { 728,60L74 | 881,206.57 | 1,118,186, 40
Appropmtedoralloitéd....._..: 400;000,00 | 915,000.00 |' 8i0,000.00 | 750,000.00 | 1,850, doo: 60
July 1, 1624, balance ubexpanded ... . . §958,064. 47
Amount allotted from War Department appropriation act ap— )
proved June 7, 1924..._ 800, 000. 00

Amount allotted from War Department appi'opx‘lation act ap-

proved February 12, 1925 1, 650, 000. 00
Recdipts from sales, etc during ﬁscal year 192‘5 8, 105. 76
2, 816; 170. 23
June 30, 1925, amount expended during ﬂscal year:? |
FOr HEW WOIKew.imo i io it i 2w $052, 744, 81
For mainfenance ... i Lt ni . 665,411, 59 .
e 1, 118, 166, 40
July 1, 1925, balance whexpended ) i, 608, 013. 83
July 1, 1925, outstanding Habilitles:. .. : .. en 174,210, 72 -
July 1 192.) amount covered by uncompleted con- .
S - , 10, 300. 60 o
———— 184, £10. 72
July 1, 1925, balaiice avdilable it e i s 2t 1y 518; 5O, 11
s vy el

Amount, (estimated) required to be appropriated for commetlon

of existing project._. e e e e e e e e e *16, 320 000, 00

Anmount thdt can be profitably exbendetl 4811 ﬂscal yeé.i éndixig

June 30, 1927: . .
For new work .. __.__ — ; s “1,’ 400, 000, 00
For maintenance____.____ : - NRSR 600,00000

TROURT et e e et e e et e e e 22 000,000, 00

1 Not deducting recelg from sales, ete,
2 Bxclusive of available funds.
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—— TMPROVEMENTS
‘ Pape| Page
1. Mississippi River between the 2. Removing snggs and .wrecks
Ohlo and ‘Missourt Rivers. 1028 | - . from the Mississippi River

below the :mouth ‘of Mijs-
souri River, and from Old
;- and Atchafalaya Rivers.._ 1085

1. MISSISSIPPL RIVER BETWEDN THE OHIO AND MISSOURI RIVERS

_.l;‘o:‘ﬂat"'zo".:i'aﬁzzd désaﬁptibii;;’i‘heg‘Mi’séissi’ippi River rises in Lake
Itasca; Minn,, flows south 2,477 milés, and einpties into the Gulf of
Mexico. The St. Louis "ehginéer ~disttict - embraces the: 200-mile

section known &s the middle Mississippi; between thé tributary Ohio
and Missouri Rivers,’and 1,078 to 1,278 miles from ‘the Gulf. The
drainage area of the valley down tothe Olfo and discharging
throlgh thé district is about 707,000 square miles.* At-St. Louis the
diséhar‘ge in cubic feet per sécond for:the low-water: plane,* 1-foot
gauge, 1s 40,0005 for mean stage, 12.4-foot gauge,-150,0007 for bank-
full stage, 30-foot. gauge, 600,000 and ' for maximum flood ‘plane,
1,250,000 iean discharge f river being 175,000 cubic fest per sec-
ond, ‘The average patural depths available forinavigation ‘at low-
water, mean, and bank-full stages are about 415, '9,-and 16 feet, ro-
'specti\}ell)r; 1. e, crests of bars'rise and fall with stage as 1 to 214,
The oscillation betweéen annual low and high' witers averages 40 feet
at, Cairo, mouth of Ohio River, and 2515 fest atiSt. Louig, 17 miles
below mouth of Missouri River} the extréme range is 55.7 feet at
Cairo and 44.4 feet at St. Louis. Consideririg annual:averages, river
stage at St, Louis oscillates between low ‘water (1.6 feet) and mean
stage for 200 days and betweeli mean stage and high water (27.1
feét) for 152 days. The low-water plane at the mouth of Ohio River
is 274 feet above mean sea level and at the mouth ‘of Missouri River
it is 395 feet, the average slope being six-tenths foot per mile. The
current at.mean stage is about 2% miles per hour and the average
width between ‘banks is 4,300 feet, ' ‘ -

Original conditon—The waterway of the middle Mississippi was
divided by numerous jslands and bars, which distributed large por-
tions of the flow through chutes; sloughs, and secondary channels to
the detriment of navigation; at many of these localities the natural
width of river was I to 114 miles and the maximum usable channel
depth at low water was only 314 to 4 feet. -

Previous projects—The original project.for the general improve-
nent of this river section was recommended by a board of engineers
in a report dated April 18; 1872, concurred in by the Chief of En-
gineers. The amount expended thereunder was $1,495,000 for new
work.” For further.details of previous projects see page 1879 of
Annual Report for 1915, =~ L

Lwisting project—This provides for obtaining and majntainin
a2 minimum channel depth of 8 feet at low water from the mouth o
Ohio River (1,078 miles from the Gulf) to St..Louis, 183 niiles, and

t One foot on 8t. Touls gauge, 3 feet on Commerce gauge, and 4 feét on ‘Cairo gauge.
the plane of refetrence, ndoptede\n 1918, for district operations, * Standard low water,”"
adopted in 1881, was 4 feet on the 8t. Louls gauge, tha discharge being approximately

000 cubic feet per second; because of loeally contracted waterway and consequent
lowering of low-water plane that volume now passes at abomt the 1-foot stage.
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6 feet thence to the mouth of ‘Missouri River, 17 ‘miles, with a mini-
mum width of chanmel of 200 feet, to be obtained by regulatini
works and’ drngih‘g’, ‘a8 followss® - . - . o A
First.. By reghilatng - works, for' closing' sloughs-‘and- sécondary
channels, narfowing 'the ‘river -to' a uniform:width of -about 2,500
feet at bank:full stage, Building néw banks where the natural width
1s excessive, and by protecting new and old banks from erosion where
necessary to ‘seditfe pefmanency.'; .- - Mo s . a
Second. By drédging or ‘other mporary’ expedients, pending the

1 nt, s0"as to maintain each

,,,,,

completion of thé perhianent improveme
season the required low-water depth of channel.-. = - . . . - -
The projéct for' regulating'works was ‘adopted -in 1881 (Annual
Report, 1881} p. 1536). Dredging was -fntroduced as ‘a. ‘part iof the
prqjéct by the rivér and harbor acts of 1896-and-1902.. The part.of
the project which :pri)fybséd"regulatiiag works was.ipractically abro-
gated by 'the acts of Mareh 8; 1905, March 21907, :and joint resolu-
tion of Jutie 29, 1906. ‘ The'river and harbor-act of June 25,:1910,
restoréd ‘the regulating works to- the project :andi began appropria-
tions “'with a view'to'the completion of - the'improvement -within
twelve' years,” ‘at “an ‘estimated “cost. vof *$21,000,000; - exclusive. .of
amounts previously éxpétided;'and $400,000: annually. thereafter for
maintéfiance. - (Hi'Doe.No. 50, with secompanying atlas, 61st Cong;,
1st sess., 1909; also H. Doc, No.. 168, 58th. Cong., 2d sess., 1908.) *
Recommended modifications .of project.—None. :
Local cooperation—Although no loeal cooperation has éver been
required by law, the United States participated with local interests
in some of the first confining or reg:lsting works of the district.
For historial sketch see Annual Report, 192, page 2607, and House
Document No. 1067, Sixty-first Congress, third session, page 30.
Since 1838 private and corporate interca!s at their own expense have
constructed 45,700 linear feet of solid and permeable dikes or wing
dams costing él,lO0,000, and 85,000 linesr feet of bank ;;)rotectior@,
including various revetments, paved wharves, railrcad inclines,
terminal docks, and improved landings, costing $8,600,000. ‘
The Missotiri-Illinois' Railréad Co., Bonne Terre, Mo., contributed
$110,000'in the fiscal years 1928 and 1924 toward the construction of
new and the restoration of old regulating works in the vicinity of
Little Rock Landing, Mo., for the purpose of remoyving a-sand ‘bar
obstricting the railroad incline at that'point, thus incidentally im-
proving the alignmént of the banks and ‘channel and protecting from
erosion the alluvial bank ogposite in IMinois;- + - 1. . - -
The Uhioh Eléctric Light & Power Co. contributed $8;500 in the
fiscal year of 1926 tqvvazfti ‘the constriiction of riew re ulating works.
at C{zli‘co“ISIQJnd,‘I.ll,' for the protection of'one of their: transmission
towers, and thits incidentally improving the alignment of the banks
at that locglity. """ -, . = "7 T orTe e iy
All of these stiuctures contribute to the c¢onfinement and:geheral
improvément of ‘the. river and to the ‘completion of ‘the existing
pro'ect. ’=‘ , -‘ : ...,", . . " I T : i
Z;‘,ernéz'mlo facilitiss~The Water terminal and transfer facilifies.of
the district are fully described, as of Detember 81, 1918, intHouise
Document No, 652, Sixty-sixth Congress, second session, pages 1211~
1239; in addition thereto reference is made to Annual Reports, 1921,
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pages 119912003 1922, pages 1222-1223 ; 1928, pages 1080-1081; and
‘1924, page 1081, .~ T B IR e
Effect of tmprovement—Some of. the resultant.benefits to com-
merce from. the ‘improvement. are: (a). Larger. and deeper draft
boats and barges are now being used; () the difficulties and hazards
«of navigation have been reduced, 8-foot navigation: throughout the
Jowest of low-water season being an accomplished fact; (¢) freight
rates by rail to points on Mississippi River and tributaries are much
lower than to points only a few miles back from: the rivers; freight
rates by water are generally 80 per cent.of the rail: rates, .
Operations and results during fiscal year.—Extensive copstruction
of regulating works, resumed actively .in 1924 and 1923, was eon-
tinued with increased resources and effoxts, and about 25 per cent
more new work was accomplished than in both of those years. Main-
tenance of regulating works and iof project dimensions.of: channel
was also -accomplished. Work was carried: . on by United States
-plant.and hired-labor and by contract. July 1 to December 6 and
after-March -5, ‘The district’s standard  forms of: construction were
used -and in addition thereto. three.experimental types.-of concrete
‘dike ends were constructed; mostly by contract, with a view to mak-
ing the outer portions of dikes more enduring against ice and channel
-attack. Quantities:and. expenditures for regulating works, follow :

~P§?mmbl&mgtglung """ Revetments (bauk protection)
) : . i QRIS .
Class.of work coefer ode w0 p oL Mattress |
Y : (N 18t | g xpenigituire |NUM 77| Pavlug| popenditure
' . . .I‘g’:ta". Squares| .
- - . i g e . D ME - KB T ' -
NOW_ . ceecanenenerose] - 121 15,160°] "$448,984.00 |1 1| 11.920°) 12,858 | 14,795 | .9$236,673.25
New (GOnarste) o nommeeoros e pom0f a0 L it il Tidhons! ISt N
"MAINtenanct.e. - mmeeern e 18Y 38,4057 , 886,00 - 11 |l 609 | 1,946 |0 38,100.00

.. {The. total thus expended for new iegulating works was $863,877.25,
'?Bncluding $101,211.30. by . contract, and: for maintenance of works
'$131,986, - . . . .. R

: The floating plant of the district receiyed extensive repairs and
was maintained in thoroughly.servicegble condition. ~Additional new
plant -was procured by. contract as. follows: Diésgl-elect;'ié towboat
Gowverneur, an innovation on the western rivers, and six standard
steel barges; the cost of new plant, $248,000, is charged to new work.

The.four ‘pipe-line: dredges of the district maintained the required
.8-foot:channel except. for, very short, periods,of. fime axnd with only
slight delays to navigation; 2,170,000 cubic yards of sand and gravel
were dredged at 23 localitiés from 34 main-channel sreas having a
combined dength of 1134 miles, an average width, of 250 feef, and an
average gain.in depth of 4 feet. . Expendityres therefor, including
extensive repairs to dredging plant, were $807,78%7.41. Hydrogra hie
‘surveys wére made covering. 146 mxies of river, including: all dredged
:chanhels and a special survey “with slope and discharge obseryations
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in St. Louis Harbor.  Ah #étidl sutvey depicting the entive strétch
gffrij*ér betweeti the Ohio and ‘Missouri was made by the' Army Air

ervice, 3 o -»-l~ e ' oL . .; e

Thé totdl ex enditiités wele''$1,581,650.66'"from ‘United Stites
funds, $1,111,877.25 for new work, ‘and $469,778:41 for maintenanoe,
including dredginig and ‘Siﬁ"vé‘gé, and’' $79,384191 of 'oblightions from
the previois year paid'ih 1926/ T ‘additionl $8,500 was expended
from - contributed funds’ for"jiprovement of 'Mississippi ' Rived: at
Calico Island, TIL, conlstpticting 300 linéar feet of piling'dike: -
 Condition 'at "éid -of ‘fiscal ydar—The' véghilhting Works are abiout
40 pér. dent ‘complsted, the’ quantitiey "reljitired ' tu:: comiplete- the
project Being ebtimatéd ad followd! Thedd Kutldred and twelvd) dikes
843,400 linedr feet,'and’ 56" tevetmients; 4911000 linea¥ feet,” Thed- ol
dikes and revétinents have beetl thoroughly tépaired) and with'the
extensive new construction of the-last three years. have had.a .hene.
ficial effect upon the channel. To supplenient the. action' of regulat-
ing works and remove temporary'shoals o’ the ¢hinnel' dredging
is required during the fall-or low-water season’and dccasionally in
the spring -season. - Project dimensions of .channels.-have .generally
béen maintained throughout navigation seasons-since 1907 with only
slight and infrequent delays to navigation. 'For' two:thirds of the
average navigation season river sftafe‘ is aboye, 10’ feet 'vh the St.
Louis %‘augt_a“and & minimum channel depth-of 8.feet gen_eraily pre-
vails throdghoit the entire district without- dredging.: (Annual
Report, 1915'; p.'2783.) The navigatioi séadon'is usadily ‘slosed be-
cause of ice from latter part of Decembér to éarly part of February.
The least channel depths ebserved- during the last. low-water, season
wer&: From the mouth of Ohio River to t.: Fiouis, 5% feet, Septem:
ber 4, 1925, St. Louis gauge, 8 feet; from St. Louils to the mouth 'of
Missouri- River, 4 feet, September 2, 1925, St. Louis gauge, 8.7 feet.
The total: expenditures under. the existi project from 1881 to %ate
are $11,859,204.08 for new work'and $10,755,812.88 for mainteitdrce,
including dredging and. surveys, a fotal of $22,614,517.56. The
amount expended ‘on the project’ since the estiidate was ravised in
1910 is $3,699,078.90 for new work, v 0

Proposed. operations—Theé préséiit project dimensions of stéamer
channels will be maintaiged. - Wotk upon regulating structures first
will be those necessary to sifeguard all strticttires and, second; will
include an extension of regulating works at thé points most seriously
requiring contraction of the river or bank %rotection_.- The :substan-
tial new work now being done aims at the, p%rft}rﬁxa'ncg of such
works continuously downstream from fixed points and, wherever
possible, removing the most serious obstructions in the steamer chan-
nel or protecting the most rapidly caving banks. : Some new plant
will also be constructed. Effort will be made to" minimize-thd néw
plant required by performing all work pogsible by coiltract, * All of
these operations will be carried on at the same time. and will include
the maintenance of all floating plaati - The work. will be proseented
continuously except during midwinter, when navigation anid work
on the river are interrupted by ice conditions.

9680—pNgs 1026——66.
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]?redgin% will be required, depending upon the river stage, to
maintain the project dimensions of channel. The low-water season,
July to November, inclusive, is the most favorable time for the con-
struction and maintenance of regulating works. Throughout this
period of active operations funds will be expended'at 't%xe rate of
about $325,000 per month. During December, January, and Febru-
ary, when most of the plant is tied up.in winter harbor, expenditures
will amount .to about"$65,000 per month; covering the repair and
safeguarding of floating plant and the construction of new plant
under way. During the pericd March to June, inclusive, expendi-
tures for regulating works.and for the construction of new plant will
be at the rate of $325,000. ager month. All funds will be exhausted
by June 80, 1927. The balance, $3,192,082.42, unexpended July 1,

1926, will be applied in the ensuing fiscal year, as follows:

(@) Regulating works-—dikes and revetments: - . :

Construction, by contract. . ~; ey . $982, 500, 00
Construction, by, United States plant and hired labor....... 980, 000; 00
. Maintenance, by United States plant and hired labor..._. 220, 000. 00
(%) Maintenance of project dimiensions of chamnel, dredging by:
"+ United States plant and hired labor, operation and upkeep

+__of 4 pipeline dredges .- iweureenon - - 300, 000. 00
(¢) New plant, by contract: ” -

1 small towboat. ....... ' _ $80,000
"6 standard ‘barges_... e L ; 100, 000 .1

20 sinall barkes (fats) oiii . ... 80; 000

5 pile drivers.. . . .- - 100, 000

2 grader and derrick boats. . ..m--- .~ . B0, 000, .

1 quarter boat.... N L. 80,000°0 ¢ T
(¢) ‘Upkeep and care of ‘plant other than dredgbs__ . v i .. 100, 000.00
(e) Office, enginedring, surveys, and. gauges,....iz.. S——— b0, 000, 00
{f) Contingencies...., ; o ‘ e e e v 49, 682, 42

oo ' : - 8,122,082, 42

. The growing use of the Mississippi River, Cairo 'to. St. Louis, re-
quires the provision of a channel for navigation of ‘assured depth
and stabilized location., The work of reestablishing’ old works of
contraction and revetment and of constructing simildr new works is
steadily progressing. The extension and reestdblishment of these
works .are already. greatly benefiting mnavigition. The sum of
$3,000,000 can be ;'O%tably expended during the fiscal year ending
June 30, 1928, as follows: - =~ = . o

(a) Regulating works—dikes and revetments:

; Construction, by contract ... __ -~ - $500, 000
Construction, by Urited States plant and hired labor.. .. 1,000, 000
Maintenanceé, by United States plint and hired labor....... - 300, 000

(b) ‘Maintenance -of project dimensfons' of chanuel, operation, and

'upkeep- of 4 Unitéd, States pipe-line.dredges by hired labox_. 300,000
(0) New plant,.includiog::,. .. . . - T

- - 1large towboat, 1 small towboat, 6 standard barges, 20 small

. . .barges, 2 grader and derrick boats, and 1 quarter-boat..- 650,000

(a) Upkeep and care of plant othér than dredges - wocooco.io. - 100,000

(e) Office, engineering,'surveys, ‘And gauges..... ' e, 00, 000

() Contingencles P e 100,000
> B e tlon

i 3000, 600

Commercial statistics—River traffic in the calendar- year: 1925
was 264,841 tons greater in total tonnage than in 1924, an increase
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in value of $7,508,784, due principally to increased tonnage and
value of vegetable food products, textiles, wood and paper, non-
metallic minerals, and ores and metals, and manufactires. For
detailed information concerning the commodities and tonnage
handled, of which. 420,246 tons were upbound and 583,323 tons were
downbound, reference is made to the commercial statisties report
of this district published in a separate volume, = _
Analysis of the tonnage statement shows the principal commod-
ities handled as follows: Upbound, vegetable food products, ores,
metals, and manufactures; downbound, vegetable food products, non-

metallic minerals.
The full project dimensions of channel were utilized, the drafts
of loaded barges being generally 5 feet to 8 feet and occasionall
9 feet. The improvement has greatly facilitated the traffic, whic
shows a gradual increase in the last five years, as indicated by the

following :

Comparative gtatement

Calendar year | Short tons n‘&lt)g:%ﬁa Passengers {| Calendar year | Short tons nfa%ep?axli;e Passengers
192 ..., 1 481,165 [$47, 481, 764: | - 832,963, 517 SN oo - 17238, 728 [$36, 734,217 L771,971
U 1548, 114 [ 43,163,162 | 1,945,642 || 1925.7.707777| 11, 0030580 | 44,242,001 | 533,484
157 I 3723,068 | 38,052,060 | 2,689,258 ‘ -

t Ineludes Government materials for river improvement work not lnciuded in previous years—-80,780
tons in 1921, 95,274 tons in 1922, 120,769 tons in 1923, 130,913 tons in 1924, and 200,349 tons in 1025,
Finencial summary

UNITED BTATES FUNDS

Amount expended on all projects to June 30, 1926, after deduct-
ing receipts from sales, ete, amounting to $424,528.87:

 NEOW WOTK o o e $13, 354, 204. 68

Maintenanee oo - e e s e e 10, 755, 312, 88

Net total expended.. e 24, 109, 517. 56

Total appropriations to June 80, 1926_ ... ____ . . 27, 281, 599. 98
Fiseal year ending June 30 1922 1028 1024 . 1925 1826

Expended for new work ... ..... $7,731.08 |  $75,004.83 | $278,388.44 | $552,744.81 | $1,111,877.26

Exponded for maintenance !..... 491, 684, 20 853, 596, 81 602, 908. 13 566, 411, 59 469,773, 41

Total expended 1......... "499,416.30 | 728,601, 74 | 881,206.57 [ 1,118,156.40 | 1,581, 650,86

Appropriated of allotted. .._.... 915,000.00 |  800,000.00 |  700,000.00 | 1,850,000.00 | 3,000, 000.00

t Not deducting receipts from snles, ete.

July 1, 1925; balance unexpendeéd.. — R $1, 698, 018. 83
Amount allotted from War Department appropriation aet ap-

proved Apr. 15, 1026. —— -— 3, 000,000.00
Receipts from sales, etc., during flscal year 1926 .o 5, 719, 26

4, 703, 733. 08
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June 30 1926, amount expended during fiscal
S’enr

FOr W WOFK- o ecommemmmm oo oo $1, 111, 877,25
For muintennnce----.._*-_._...-____-_-,-.‘ ..... ‘469, 778. 41
/o : T mme——————— $1, 581, 650. 66
July. 1, 1926, balance unexpended._..- . . 3,122, 082, 42
SJuly 1 1926, outstanding liabilities..._—________  $111, 861. 47 ’
July, 1 1926 amount covered by uncompleted o
contracts ______ et e e e st o o 174,095, 95 - .

_ : : . e . 285, 957, 42
July 1, 1926, balance avziiiéblo I I 2,836,125, 00
Amount (estlmated) réquired ' to - ‘be appropriated for com-

pletion of existing project_.. : - 915, 200,.000. 00
Amount that ean be proﬂtably expended in ﬂscal year ending
June 30, 1928: : o
For new wWork e e ¥2, 225, 000. 00
For malntenance el el e 2775, 000. 00
MOLAY e e e e et o e e e e 28, 000, 000. 00
coximbm FUNDS
Amount expended on all projects to* June 30 1026
New Worke e ) ——— - $95, 671. 69
Maintenance o - e 22, 828,31
Net total expendéd....____ - mem—ioeme 118, 500.00
Total contributions to June 30, 1926 . ___. — 118, 500. 00
Fiseal year ending June 30 . 1922 1923 I 1924 1926 1920
Expended for new Work......coecaaveennndl RS, F $87,171.60 |.ne e * 48, 600, 00
Expended for maintenance. .- ........ metofermnracsanns]enonanmanuue -22, 828,31 |..
POl . ceceevmmemmmmenrnmnancammnfornan s senalecteansazaad {110,000.00 |........... $8,600.00
Contributed. . . ..o iafaacnen s $10, 000, 00 ' 100,000.00 |-~ -] 8, 500, 00

Amount contributed by locdl interests for work at Calico Island, IlL. §$8, 500. 00
June 30, 1026, amount expended during fiscal year for new work_.._. §, 500. 00

CONBOLIDATED FINANCIAY, SUMMARY FOR MISBISSIPPI RIVEER BETWEEN OHIO AND
MISSOURI RIVERS

Amount expended on all projects to June 30, 1926, after deduct- .
Ing receipts from sales, ete., amounting to $424 H28.87 :

New work $13, 449, 876.37
Maintenance....—- . 10, 778, 141. 18
Net total expended -— 24, 228, 017, 56

Total appropriations and eontributions to June 30, 1926 ........ 27, 850, 099, 98

1 Not deducting receipis from sales. ete, 2 Fixelusive of available funds.



RIVERS AND HARBORS—ST. LOUIS, MO,, DISTRICT 1035

Fiseal year ending June 30 1922 wa | o | e | 10k
Expended for new work 1. $7,731,00 |  475,004.83 | $365,560.13 | $552, 744, 61 $1,120,377. 25
Expended for maintenance I..... 491, 684.30 853, 596, 91 625, 786,44 565,411, 59 .469,773. 41

Total expended I_.._....... 400,416.30 | 728,601.74 | 991,208.57 | 1,118,156.40 | 1,590,150.66
Agggoprhtad. allotted, or con- . b . ’
7 D 015,000.00 |  810,000.00 |  800,000.00 | 1,860,000.00 | 3,008, 500,00

July 1, 19265, balance unexpended - $1, 698,013, 83
Anlxﬁunt contributed by local interests for work at Calico Island, . .- .8 500- %
Amount allotted f;om War Depariment appropriatien act ap- ' .
proved Apr, 15, 1026.._..... . e 8y 000, 000. 00
Receipts from sales, ete., during fiscal year 1626 o emene o 5, 719. 26
- . : 4, 712, 238. 08
June 30,3 1928, amount expended during fiscal- .
year: .-
For new work. — -— 81, 120, 377, 25 .
Tor maintenance...... 469, 773. 41
’ - e 1, 590, 160, 66
July 1, 1928, balance unexpended.. - 3,122, 082, 42
July 1, 1926, outstanding Habilities .. <ceaaeaen. $111, 861, 47 )
July 1, 1926, amount covered by uncompleted o,
coniracts .. i : 174, 005. 95 -
—_—— 285, 957, 42
July 1, 1626, baldnce avallable. — : 2, 836, 125, 00
. ’ oo e e
Amount (estimated) required to-he appropriated for completion ) .
of existing project - *15, 200, 000. 00
Amount that ¢an be proﬁtab'ly'expended in fiscal year ending -
June 80, 1928 .
For new work - *2,225,000.00
For maintenance- ... .o meewe . e 775,000, 00
Total : ——————e %8, 000, 600. 00

2. REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI RIVER
BELOW THE MOUTH OF MISSOURI RIVER, AND FROM OLD AND
ATCHAFALAYA RIVERS

Location. and description—The Mississippi River rises in Lake
Itasca, Minm;, flows south 2,477 miles, and empties'into the Gulf of
Mexico, The St, Louis $anggiqg district enbraces that portion of
the river between Hend of Passes and the mouth of Missouri River,
1,265 miles, 8 miles of Old River (present mouth of Red. River),
and 27 miles of Atchafalaya River from Red River to Melville, La.;
total, 1,300 miles, _ L _

Ortginal condition~—Navigation of the river was seriously ob-
structed by numerous snags, drift heaps, etc., which had lodged in
the channel and to which additions were made with each rise of the
. river. : ‘ o

Many wrecks of flatboats, barges, and steamboats also obstructed
the navigable channel and menaced Tife and property, the sinking of’

! Not deducting receipts from sales, ete. ® Exchisive of uvaflable funds.
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IMPROVEMENT OF RIVERS AND HARBORS IN THE ST.
_ LOUIS, MO,, DISTRICT

This Qistrict includes the Mississippi River between the Ohio and
Missouri Rivers; and removing snags and wrecks from the Missis-
sippi' River below the mouth of Missouri River and from Old and
Atchafalaya Rivers,

District engineer: Maj. John C, Gotwals, Corps of Engineers,

Division engineer: Col. Charles L, Potter, Corps of Engineers,

IMPROVEMENTS

) i Page - ) Page
1. Mississippl River between the 2. Removing snags and wrecks
Ohio and Migsourl Rivers. 1051 from the Mlississippl River

below the mouth of Mis-
sourt River, and from Old
and Atchafalaya Rivers... 1058

1. MISSISSIPPI RIVER BETWHEN THE OHIO AND MISSOURI RIVHRS

Location and description—~-The Mississippi River risés in Lake
Ttasca, Minn., flows south 2,477 miles, and empties into the Gulf of
Mexico. The St. Louis engineer district embraces the 200-mile
section known as the middle ,kﬁssissiip' i, between the tributary Ohio
and Missouri Rivers, and 1,078 to 1,278 miles from the Gulf, The
dminafe area of the valley down to the Ohio and discharging
through the district is about 707,000 square miles. At St. Louis the
«discharge in cubic feet per second for the low-water plane! —2-foot
rauge, 1s 40,0005 for mean stage, 12.4-foot gauge, 150,000; for bank-

ull ségge, 30-foot gauge, 600,000; and for maximum flood plane,
1,250,000 ; meanidischarge of river being 175,000 cubie feet per second.
The average natural depths available for navigation ot low-water,
mean, and bank-full stages are about 4145, 9, and 16 feot, respec-
tively; 1, e., crests of bars rise and fall with stage as 1 to 214,
The oscillation botween annual low and high waters averages 40 feet
at Cairo, mouth of Ohio River, and 2544 feet at St, Louis, 17 miles
below mouth of Missouri River; the extremeé rango is 65,7 feet at
Cairo and 44.4 feet at St. Louis. Considering annual avorages, river
stage at St, Louis oscillates between low water (1.6 feot) and mean
stage for 200 days and between mean stage and high water, (27.1
feet) for 162 days. The low-water ][)lane at the mouth of Ohio River
is 274 feet above mean sea level and at the mouth of Missouri River
it is 805 feat, the average slope being six-tenths foot por mile! The
current at mean stagoe is about 214 miles per hour and the average
width betweon baunks is 4,300 feet, _ j

Original condition~The waterway of the middle Mississippi was
divided by numerous islands and bars, which distributed large por-
tions of the flow through chutes, slonghs, and secondary channels to
the detriment of navigation; at many of these loealities the natural

' Minus 2 feot on §t, Loula gnuge, 2 feet on Commoree gauge, and 4 feet on Calro guugo,
the plane of roferenco, adopted in 1927, for distriet operations, ™ Standard lowiwatoer,
adopiled in 1881, wny 4 feet on the Bt Touls gnuge, the dlscharge holng u¥pm lumtciy
40, cuble fect per second; beeawso of loeatly contracted waterway uand consequent
loworing of low-watel plane that volumo pow passes at about the minug 2-foot stage,
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width'of river was 1-to 114 wmiles"aitd thie 'maximuit fisable ehannel

depth at low water whs'only 874 to 4 feet. -+ - :

Previgus projects—The oviginal project for the general improve-

ment of this Pver section Was récomniénded by n board of engitiders
in a report ‘duted April 18,1872, cotiturred in"by the Clief of Ei-
gineers, Thi¢ amount oxpended ‘thereurider was $1,495,000 -for. new
work, Tor further details of previous projects seé page- 1879 of

Annual Report, for 1018, LT .
Roisting profect—This ‘provides for dbtaihing and maintaining
a minimum channel depth of not less ti feet, 1 miniviti width

wn 9 f
of not less than 800 feet with ‘Wdditiona]l width in bends, at low water,
Trom the mouth of the Ohio River (1,078 miles from the Gult) to the
noithern boundary of the. city of St. Louis, 194 miles, apd with a
miniimun depth- of 6 feot ahd a minimum width of 200 feet, thence
to the,mouth 'of thé Missoiiri River, 6 miles. All to be obtained by
regulating works and dredging as follows:

Fivst, by regulating works, for closing sloughs and secondary
channels, and narrowing the river, us shown in the following table:

%
. Low wator Mean stnge Bank ruil

Subdivision of rlver | Longth|™™ Meat e ‘“' T ';;‘"" ’

reiel ANoeah - soean g Poaenan

W !dlhl dopth, | Width depth Width . Guptn

L : Miles | Peet | Feet | Feat | Peq | Feet | Feat
River Des Peves to Grmys Polnt..ooooooo. 126.7 | 2,260 81 3,207 LA} 4000 w2
Comirerce to Cotmnorelal Pofnt._ . -0 2000 7.21 9,500 8] 45001 13.0] 90,000 <0, 8
Commerclal Polnt to Ohfo River.....eeaani.. 3227 2,00 8¢ 3.500 1,0} 4,500 2.0
: i b

Buillling tiew banks where the natural width is excessive .and
protecting hew and old banks from crosion where necossary to secure
pernianéhey. . : : - '

Second, by dredging -or other {emporary- expedients to maintain
chanyels of projdet dimensions, :

The project for regulatihg worlks was adopted in 1881 (Anniwl
Report, 1881, p. 1586). Dredginp was inh‘od‘licod us a part of: the
project by the river and harbor acts of 1896-und 1902, ‘he purt of
the project whieh proposed regulating works wag practically abro-
gated by the dets of March'8, 1905, March 2, 1907, and joint resolu-
tion of June 29, 1906," The river and harbor net of June 25, 1910,
restored the regulating works to the project and began approprin-
tions “with 'a view to the completion of €the improvement within
twelve years,” at an éstimated cost of $21,000,000, exclusive of
amounts previously exponded,” (FI, Doe, No. 50; with necompanying
atlas, Glst Cong,, st sess,, 1009; also H, Doc, x\’o.'lﬂs, a8th Cong,,
2d sess,, 1003,) The Iatest (1927) approved estimate for annual
cost of maintenunes is $900,000,- The river and havbor net of Janu-
arvy 21, 1997, provided for a dopth of 9 feet and width of 300 feet
from the Ohio River to the northern boundary of St. Louis and
incrensed the ostimate for maintenance to $900,000 annnally. (R,
and I, Com. Doe. No. 9, 69th Cong,, 2d sess.)

Becommended modifications of project.—None,

' /
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Local cooperation~Although no-local’ cobperation has:ever been
required by’ Iaw, the: United! States participuted: with docal’ interests
in some of the first coifining or regulating works of the district.
Tor higtorical sketch see -Annual Report,. 1902 Jpage 2607, and House
Document No. 1067, Sixty-first Congress, third session, page. 30,
Since 1888 private and covporate interests at their own oxpense have
constructed 45,700 linesyr feet of solid and permeable dikes or wing
dams costing $1,100,000, and- 85,000 linear fgot of bank protection,
including various. revetmionts, paved wharves, rfaih'(mci inclines,
terminal docks, and improved landings, costing $8,600,000,
The Missouri-Illinols Railrond Co., Bonne L'erre, Mo, cottributed
$110,000 ift the fiseal yoars 1028 and 1924 toward the construction ‘of
new-and the restoration -of old regulating works in the vicinity -of
Little Rock Landing, Mo., for the purpose of removing a sand bar
obstructing the railroad indline at that ?‘ant’ thus incidentally. im-

\

proving the aligriment of the banks and chinnel and protecting frqm
erosion the alluvial bank opposite in Ilinols. e

The Union Electric Light & Power Co, contributed $8,500 in- the
‘fiseal ‘year of '15)2'6'h)\jﬁlit‘(ﬁ]xe constrietion of new regulating works
at Cylico Island, I11,, for the protection of one of their transmission
towers, and thus ineidentally improving the alignment of the banks
at that loeality. . S T _ ‘

All of these stryieturés contribute. to the confiiement and general
‘ixm)}:’ot’oment of the river and to thé completion of . the existing

nojeet, C e
,1 f{éermi-mzl- faci .zftz'(f:’s‘——‘-'fl."hef w;it’er,tc;ﬁuii_x'iﬂ and transfer facilifios of
the district are fully described, as of Décember 81, 1918, in ITouso
Dociment No, 052, Sixty-sixlh Congress, second session, pages 1211~
12394 in addition therefo veference 1s made to Annual-Reports, 1921,
paj,rcﬂs 1199-1200; 1922, pages 1222-12234 1923, pages 1080-1081; and
1924, page 1081, T T
- Lffect of tmprovement—Some of the resultant bewefits to com-
morce from {he improvement ave:'(g) Lnigor. and.: dedper diaft boats
and barges nre now heing used; () the difficulties and hazards of
ngvigation have heen reduced, 8-foot. navigation 'thronghout the fow-
est 'of low-water sensons being an aecomplished fact; (o) freight rates
by rail to -points on Mississippi River and ‘tributaries; are miich
lower than to points ‘only. a few milos haek from the rivers; freight
rates by water are genepally 80 por ceht of the riil ratds, ,

The wmiddle Mississippl is of péculinr importance in the interior
river system, Its improveinent is related in economic value to that
of the Ohio, Its channel is. the foenl waterway that ties together
all the gréat tribittaries of the Mississippi. L Do

Operations and resulbs during fiscal yewr—Toxtensive consiruction
of vegulating works wns earvied on'throughout the yeur, though the
extremoly long period of high waier during. the fall and spring
sensons groatly reduced tho expecled amount of work, Regulnting
works were maintained and .project dimensions of channgl weve se-
cured by dredging. Work was earried on by United States plant
and hivedd Tabor and by contract from July L to December 21, 1926,
and from Mareh 2 to April {4, and May 4 to 28, 1027, The dis-
triet’s standard form of construction. was -used, and, in addition
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-thereto, current retards were experimented with at two localities.
Quantities and expenditures for reguluting works follows:

Piling dikes or Rurdles Revotmenta (bank protostion)
. Maottress and
Class of work . : A rotards
Num-! Linpar{ Mxpondle [Numsj-~ Paving Expeudl-
ber | foot tures ber Linoar squares tures
feot bank | Bquares
protected
NOW. e cceeececaen 11 |14, 813 $572, 408, 11 1 g, 855 11,663 2,817 $213,083.88
Now rotards....ceeaemenlonnenn 22,7824 . ienreen 18 8700 |oeeeanaleemonmanee 164,422, 44
Maintenance...cceu..-. 22 {3,007 ' 108, 910, 97 [ 3 . 3,637 846 83,933,05

The total expended for new regulating works was $950,811.43,
including $180,664.24 by contract, and for maintenance of works
$190,844.02. .

Extensive repairs were made to the plant and it was maintained
in a highly -efficient working condition. Stokers which were in-
stalled on the steamer T'uscumdia showed a large saving of fuel,
Extensive repairs were made to the hulls, cabins, and machinery of
the tenders K askaskis and Selvisi, Tce machines and electric-light
plants were installed on quarter boats and office boats, and ‘stills for
furnishing pure drinkihg water were provided for ench construction
party., A new machine shop was built at the engineer depot. Most
of the machinery in this shop was renewed and the machinery in all
the shops was electrified, with a great improvement in efficiency.
The dredge Fort Gage is being reconditioned and equipped with
new water-tube boilers, economizers, evaporators, and a new single-
suction sand pumip, driven by a 1,000-horsepower turbine, The cost
of the new plant, $294,121.15, is charged to new works.

Additional plant was procured by contract as follows: Six 152-
foot steel barges, two 100-foot stecl bnrges, twenty small steel barges,
seven steol ’pile«irivér ‘hulls, and four-motor boats,

The four pipe-line dredges maintninod the required 8-foot chan-
nel; 879,000 cubic yards of sand and gravel were dredged from 13
bars ab 11 localitios, The channel dredged had a combined length
of 4.6 miles, an avornge width of 2560 feot, and an average gain
in depth, ‘,of 4.7 feet. Expenditures were $275,802.07, including
$88,405.10 for reconditioning the dredge Fort (r’(%q'e.

Hydrogiaphic surveys were made covoring 160 miles of river,
and 185 discharge observations were made at Chester, 111,

The towbonts W, B, Zing and LTuscymbia wore engaged in flood-
relief work on the lower Mississippi, the former from April 25 to
June 2, and the Iatter from April 24 to June 25, These boats, with
their attendant plant, quarter boats, barges; ete, wore of great
value in the reseue and relief work in the flooded districts,

Tho total oxpenditures were $1,781,010.02—$1,244,982,58 for new
work and $686,077.44 for maintenance, including dredging, surveys,
and $81;924.79 for flood rolicf. ‘

Condition at end of fiseal year~The regulating works are about
42 por cent completed., The quantities requirec‘f to complete the
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project are estimated:as. follows:; 804, dikes, 326,972, Yinear, feet; b6
revetments, 402,745 linear:feet.- The old work: js.in- excellent, repair,
and ‘with new work of recent ye‘zlrs‘~hasvfgreatly?*im1t'mb'ved- the:chan-
nel. Dredging is required at low stages to remove emporiry. shoals
and maintain:the required channel depths. In recent,yedrd project
dimensions 6f'channels have.generally: been maintained .throughout
the. navigation'Season with - only- slight- ghd infreéquent: delays to
navigation. “The havigation ‘senson” usally* exténds fro the early
vart-of February to the latter part of Deceiniber, the river. generally
eing-¢tlosed by ice the remainder:of the :year:.. For two-thirds . of
the, niyigating -season 'the ‘rivérvis above a:10-foot stage; and :a
minimum channel depth has gerierally: prevailed throughout the
district: without dredging. . . (An. Rept, 1918, p. 27388.) ..,
.- The total éxpenditures under the existing project from 1881 to
ﬂatq?'gtti¢‘.$l$,?~0}533§:1-‘?3iO?Z.Eei‘S"iile:k;'. 11,490,049.19' for maintenance,
including dredging, surveys; and $81,924.79" fol' 'flood reliet; a total
of $24.391,082,84, .The amount expéndéd on 'thé projeéct since -the
estimate was Pevised in 1910 15 $4,940,907.87 for' new works® ' '
Propossd operations—Tho pitsent, projéct dimsnsions of steirms
chainels will be ‘majntained. ]V.Véix'k’:i.i'.‘on:_.regilﬂatiﬁg structures’ will
be, first, those necessary to' safegudrd all sich stitctires and, second,
will include an extension of regulating works ‘it the points ost
seriously Yequiring contr'a’ction'f()? the river or bank protection. The
substantial new work now’ being done aims to work continuously
downstream from. fixed points and, wherever possible, removes the
most serious’ obstructions.in the steamer channel or protects the
most- rapidly caving banks. A minor amount of new plant will
also"be constructed,” All'of these operations will"be cartied on at
the same time and will include the maintenance of all floating. plant.
The work will be prosecuted continuously except during midwinter
when ‘navigation and work on the river are interrupted by ice
conditions, .. .- = . . _ -
~-Dredging will be required, depending upon the river stage, .to
maintain the project'dimensions of channel. The low-water season,
July to November, inclusive, is the most favorable time for ‘the
construction, and maintenance of regulating works, Throughout
this Fex‘md; of active operations, funds will be expended at the tate
of. .aboyt;, $500,000 : per ~month, During . December, January, and
February, when most of the plant is tied up in winter .garbor,,
expenditiires will- amount to about $80,000. per month, covering repair
. and safeguarding of floating plant and the construction of new. plant,
- During the: period, March to June, inclusive, expenditures for reg-
ulatm§ works and for the construction of new plant, will-bo at the
rate of .$400,000 per month. All funds will be exhausted by June
30, 1928, . The balance, $4,845,617.04 unoxpended July 1, 1927, will
be applied in the ensuing fiseal year, as folllows:
(a) Construction of new and mahitenanee of existing regulating
- works,. dikes, und revetments, by United States plant and

hired labor........ e 0 e e 5 e o 3010 9 e e 0t s $1, 645, 517, 04
(%) Construction of new rogulating works, dikes, and revetments,
DY CONMEYROL oo oo e oo 1, 760, 600. 00

63267—wNo 1927——07
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(¢) Malhténancé of full' project dinterisions: of channel, dredging )
by United States plant and hired labor, operation aid up- A
. . keep of 4 hydraulic pipe-line dredges- : ~  §300, 0600. 00
(d) New plant; -
.': By contradt—

51 SMAIL tOWBORE e i $150, 000

'8 barges, b by 26 by 100 feet _  .50;,000.

.20 small barges (flats) : 60,000

~ New.machinery for dredge--mwoummmmmmnioea. 200, 600
A U IR — o 450,.000. 00
(6) Upkeep and care of plant -other than dredgeS . e, . 100, 000.00
(1) Oftice, engineering, suryeys, and giuges.. . 50, 000, 60
(g2) Contingencies . - b0, 00000
Total.___._% —— NPT, 4, 345, 517, 64

The growing. use of the Mississippl River, ‘Cairo to"St. Louis,
requires the provision of a channel for navigation of assured depth
and stabilized location., The woirk of reestablishing old ‘works of
contraction, and ‘revetment and of. constructing similar néw works,
is making ‘substantial progress. The extension and reestablishment
of these works is alveady greatly benefiting navigation, The sum of
$2,500,000 can-be profitably expended during the fiscal year ending
June 80, 1929, as follows: o ' )

(a) Construction of . new tiud giixhx_(tgz;ainca of. _éxi.étlug regulating

.+, . works by United States plant and hired Doy oooooooee $1, 150, 000
(V) Construetion of new regulating works by contriet o 8560, 000
(e) Mainteinance of full-project. dimensions of - cliannel, dredging hy -

- United Stateg plant hnd hived labor, operation and upkeep of L

4. hydraulie plpe-iine Aredges. e~ - 300, 000
(d) Upkeep and cure of plant other than dredges e 100, 0060
(e) Offiee, engineering, surveys, and gauges ———— —— 60, 000
{(f) Contingencles v o e e e — e 50, 000
IYOEU] e e e e e oo o : 2, 500, 000

Commervial statisties—River traffic in the calendar year 1926 was
slightly greater in total tonnage than in 1928, -‘The increaseiin values
was about $5,000,000 over 1925, due principally to incrensed tonnage
of higher class commodities, For c{cta.iledv information concerning
the commodities and tonnage handled, of which 420,379 tons were
upbound and 585,600 tons were downbound, reference is made to the
conlnmercial statistics roport of this district published in a separate
volume, S : e

Analysis of the tommﬁo statement shows the pringipal commodities
handled as follows: Upbound—Vegetable food products, ores, metals,
and manufactures. - Downbound—Vegetable food produets, nonme-

tallic minerals,: and manufactures. :

A notable increase occurred in the ferry traffie, ineluding move-
ments of sind’ produets in the Mississippi River:” The totdl of all
traflic oceurring on this portion of -the river during 1926 was about
9,600,000 tons, including through-local forry traflic and:sand trans-
portation, The full project dimensions of channel weie utilized, the
dvafts of loaded barges being generally b to 8 and occisionally- 9 feet.
‘The improvement has greatly facilitated the traflic, whieh has shown
a gradual increase in the last five years, as shown by the following:
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Ca;,gg;iar Short tou? A?‘?&’ﬂ;“““ Passongers of‘;,:‘;‘ri" S§ort tons Ap%x;ﬁa‘:‘igmto Passongers
164,414 | $48,/103/183 | 1,046,043 || 1025..... |t 1,008,500 | 844,242,000 | ez s
1723,008 | 98,952 069 | . 2 689,258 {| 1026.--wmmn. 11,005,970 | 49,0254 1, 336,920
1738, 728 'ssimz'.'w T : ! ! "
N gy e Ly b

! Inoludes Government mat4¢Hals for river liroverent Work Abb ineluded i previous years: 05,274'tons

in 1922; 120,769 tonsin 1923; 130,012 tong In 19‘2‘1

Financlal summary

200,310 tons In 1025; 184,705 tons in 1926,

Amount expe'nded on all brbjects to Juné 8.0; 19;‘27,: after deduct-.

ing recelpts from. sales

y ete, amounting to $428974.11 ;

Amount allotted from

New work $14, 596, 083; 1&
Mainfenance._ ... . —— -~ 11,290, 049, 12

Net total expended 195, 886, 082, 84

X et O

Total appropriations to June 80, 1927 — 30, 231, 599. 98

- Flseal year ending June 80 1923 - 1024 1925 1620 927

Expanded for new work \.:.....____. '$76, 004,83 [$278, 388,44 | 8552, 744. 81 st 111, 877,25 | $1, 244, 630,58

Expended for malntenanee ¥. . .____ 853, 598, 91 | 602,908, 13 | * 505,411, 59 469, 773.41 536,077, 44

'I‘ota:!expended}._......_......' 728, 601, 74 | 881, 206. 57 | 1, 118, 166.40 | 1, 581,050,060 | 3, 781, 010, 02

R V110777, IO 2mvesaser| 800, 000,00 | 700,000.00 | 1,850,000, 00 | 3,000,000.00 { 3,000,000,00
; 7T 3 : } o

July-1, 1626, balance unexpended - $3,122 082. 42

War Department appropriation act ap-

proved Feb, 23,1027 _ . 8, 000, 000. 00
Recelpts from sa.es, ete., during fiseal year 1927 —._____ 4, 445, 24
. 8, 126, 6527, 66
June 80, 1927, amount expended during fiseal year; ? .
For new work.. ooy 81, 244, 932, 68 .
For malitenance......... 5686, 077. 44 Lo
o S , — 91,781, 010, 02
July 1, 1027, balance unexpended e 4,840, 517, 04
July 1, 1027, outstanding Habifltles. .o ven $900, 388, 88
July 1, 1027, amount covered by uncompleted con-
fracts .. UL, i oWl 1, 120,797, 85 '
' ‘ i ' et 0 1,211,106.78
. July 1, 1027, baiance, avallpble... e een 8, 184, 820, 01

Amount -(cstiinhtsay re
of cxisting project.

Amount ihat can bo lxi-ontqll)lSf'_’,éxpen'ded;lxx.ﬂa;ci::l;.yoar m'uy:n_'

June 80, 1929

Tor hiew work...
Trar. maintenanco:

Qotal

quired to be‘ii\pni'onrhited for cothpletion ~ ¢

—mm TR

RN b |
L A . :

e 118,500, 000,00

v

’
’I

900, 000, 00
600, 000, 00

~- *2, 1500, 000. 00

epem ey

-

VIn aflaibioh $118,500° ngd
2 Not .dcducting. voodipts frour srles; ote
amount $8

L0OF this

should Congress mik
1 Iixelusive of avaiiab

e fupis!

* ’

I 'fs""l):ebixﬁe:%_tz);éanglc*(l tiom Coniteiviited fuinds,
1,024,790 wag expénﬁcd Iy

i ! ?"iﬁoéﬂ;liéhbf work, which will he rembursed
o n uppraprintion, fort ‘ \

it partiose,
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Riwer, N. Mew., Tew., and Okla., with a view to the

control of the floods.
8. North Forke Canadian River, Tew. and Olla., with a view to the
control of the floods.

6. Deep River, Okla., with a view to the control of the floods,

7. Verdigris
S. Little Rive
9. Cimarion

of the floods.
10, Avkansas

control of the fl
11, Cuche R

12. Avkansas

IMPROVEME

23
7.

This district |
Missouri Riveis
sippi River hela
Atchafalaya Ris

District engin

Division engi
retired, to June
Engincers, since

1. Mississippl Rive
Obfo nnd Mis

NT OF RIVERS AND HARB

lviver, Okla., with » view to the control of the floods.

r, Okla., with a view to the corntrol of the floods.

River, N. Mew. and Olla., with a view to the control

River, Kams., Okla., and Avk., with a view to the

oods.
ser, Ark,

Biver and its tributaries, Avk. and Olkla.

ORS IN THE ST.
LOUIS, MO., DISTRICT .

includes the Mississippi River between the Ohio and

, and removing snigs and wrecks from the Missis:
w the mouth of Missouri River, and from Old and

yers,

eer: Maj. John C. Gotwals, Corps’of Engineers.
neer: Brig. Gen. Charles L. Potter, U. 8. Army,
12, 1028, and Brig. Gten. T. H. Jackson, Corps of
June 19, 1928,

IMPROVEMENTS

o Pageo . it - Page
r between the 2, Removing sniigs aiiQ wrecks.
sourl Rivers. 1098 from ille Mississippl River
below the mouth of Mis-
souri River, and from Old

anl Atchafalaya Rivers.... 1106

1.-MISSISSIPPY |

UVHR BETWEEN THE OHIO AND MISSOURI RIVERS

Location and description.—The Mississippi River rises in Lake
Itasca, Minn., flows south 2,477 miles, and empties, info Galf of

Mexico.

stage, 12.4-foot

650,0003 and foy

is 185,000 cubic
able for naviga

about 4, 9, and 1

with stage ag 1

water averages 4

The St. Louis enginger dist:
tion known as’t
and Missotiri Ri
area of valley do
is 718,000 squar
per second for I

listrict embraces the: 200-mile ‘séc-
he middleQl\IiSsisiSi{)jiji;j between the tributary’ Ohio
vers, 1,078 to 1,278 milés from the Gulf. Drainage
wn to the Oliio and dischargitig through thie district
e miles. At St. Louis the dischairge in cubic feet
w-water plane,'—2-foot galijze, is 40,0005 for mean
gauge, 180,0005 for bank-full stage, 80-foot. yauge,
maximum flood, 1,850,000; meiin dischitge’o river
f'e’et per second. The average natural depths avail-
ion at low-water, mean, and bank-full stages. are
6 feet, respectively; 1. e., crests of bars rise and fall
to 215, Oscillation between annual low and high
0 feet at Cairo, mouth of Ohio River, and 2514 feet

! Minus 2 feet on Si
the plane of riferend
mlopmt 1881, way
cuble fvot per second
of low-water plane th

¢, adopted 1927, for distriet operations,
feot on St Louls gnuge,
7 becnuse of loeally
it volume now passes at about the minus 2-foot stuge.

S T
Loills mauge, 2 feut on Comtinerce gaiige, and 4 fost on Calro, gruge,
20U1H ge, Baug “.S““"‘:ﬂi.dj Jow wntur."
the diseharge belng approxtmately 40,000

contracted waterway and consequent loweéring
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at St. Lotis, 17 niilés below mouth of Missouti River; extreine ratige
is 57.8 feet at Cairo'and 44.4 feet at Sti Louis, Considering annial
averages, river stage at St. Louis ‘oscillates betiweeri low watér - (Lig:
feet) and mean'stage for 200 days and between mean stage and high'
water (27.1 feet) for 152 days. Low-wateér plane ‘at' mouth' of Ohio
River is 274 feet above mean sea level and at ‘moiuth ‘of Missotiri
River, 393 feet; average slope, 0.6 foot-per mile. Current at mean
stage is about 214 miles per hour and the average width between
banks; 4,300 feet: e e ~
Original condition~The watsrway of the middle: Mississippii- was
divided by numeréiis islands and bars, which distributed Jlarge por-
tions of the flow through chutes, sloughs, and secondary ‘channels to
the detvimént of navigation; at many of these localivies the natiral
width of river was L to 114 miles and the maximitim usabls channel
depth at low water was onily 314 to 4 feet, ‘ N
Previous projests.~The originial project for the general’ imipirove:
ment of this riversection was récommended by i board -of:engineers
in a report dati)cl‘ April 18, 1872, concurred in by the CGhief of ‘Bn-
gineers, : The cost-and expenditures were $1,495,000 for new ‘work,
For further détails of previous projects see page 1879 of Annual
Report for 1915, = . " " RS SEE O ST
Koisting project—This provides: for ‘obtaining and maintaifing
a minimum: channel dépth of niot less than'9 feet, a mininiuin: Widtﬁ
of not less than 800 feet with additiorial width in'bends, at low water,-
from mgtith of Ohio; River (1,078 milss from Gulf) :to" the -niorthetn
bourdary of St, Louis! 194 niiles, and with' a minimiim ‘depth of 6
feet and minimum width of 200 feet, thence to mouth of ' issouri
River, 6 miles. All to be obtsined by regulating works and dredging
as follows: - . ] L . . o
First, by regulating works, for. closing sloughs and secondary
channels, and narrowing the river, as shown in'the following table:

Low water Mean stage Bank ttiii

Subdivision of river Length . Mea n: - Me ;n
M : Mean . A
Width | Jopth | Width | j2e80 Width | dopth -

—

Miles | Feet | Feet | Feet | Feet | Feet-|:
81 3,280

LY T Feet,
River Des Peres fo Gray s; Polnb. ceee oo 125.7 | 2,250 , 14.8 | 4,600 23.3
Commerge to Commerclal Point... ... 7.21 2,500 8] 4,500 13.0{ 6,000 .20,3
Commerclal Point to Ohid River.. ... _ ... .. 3221 2,000 81 3,500 14,01 4,800 ‘4.9

Building new | banks ‘where the natural width is’ excessive 4rid
protecting new and old banks from erosion where necessary to secure-
permanency, 4 e

Second, by drédging or other temporary expedients to mdintain
clihﬁnelsof,pvo%'ect dimensions, .~ " o0

The project for régulating 'works was adoptéd 'in 1881 (Anrual-
Report, 1881, p. 1536). Dredging was' ifitio tced s a ‘pirt 6f the
project by the river and harbor acts of 1896 'and 1902, © Th part of
the project which proposed regilatiniy’ Works Was practically, abro-
gated by, the acts of March 8 1905, March 2, 1907, and joinit. resolu-
tion of June 29, 1906. The tiver and harhor act of June 25, 1910,

- restored the regulating works tothé- pfojéet and’ begati' sppropria-
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Liong “ with a view to the completion of the iniprovement within
twelvé years,” at an ostimated cost of $21,000,000, exclusive of:
amounts previously expended. (H, Doe, No. 50, with accompanying
atlas, Olst Cong,, 1st sess., 19093 also H, Doe. No. 168, 58th Cong.,
2d sess,, 1908.)] The latest (1927) approved estimate for annual
cost of maintenance is $900,000. The viver and harbor act of Janu-
ary 21,1997, pjovi"ded for a depth of 9 feet and width of 800 foet

from tlie Ohio | River to the northern. boundary of St, Louis and

increased the estimate for maintenance to $900,000 annually. (R. and

H. Com, Doc. No. 9, 69th Cong., 2d sess. ) L
ate of May 11,

Recormmended modifications of project—Urider
1928, the Chief of Engineers reconimended modification of the project
above St. Louis 50 as to provide for a-channel 9 fest dee and 200 feet
wide.” (See H. Com, Doc. No. 12, 70th Cong., 1st sess.g

Local caaperc&'z'on.:—'Althm_itrh no local cooperation has ever been
required by law, the United States participated with local interests
in some of the [first confining or regiilating works of the district.
For historical  sketéli see Aniinal Report, 1902, pige 2607, and House:
Document, No. ]1067, Sixty-first Congress, third session, page 30.
Since 1838 private sind corporate interests at their own’expense have.

constructed 45,700 lirigar feet of solid and permeable dikes or wing
dams ‘costing $1g100,000, and 85,000 linedir feet of bank protection,
incl'u’diﬁg‘vari'ousg,_lf‘,u‘vetrneiit’s",," aved wharves, railroad inclines, ter-
minal docks, and improved laridings, costing $8,600,000. o
The Missoiiri:Illinois Railrodd Co., Bonne Terre, Mo, contributed
$110,000 in thie fiseal yéars 1993 und 1924 toward. the constriiction of
new and the_restdidtion of old regulatiig works in the vicinity of
Little Rock Landing, Mo.; for the purpose of removing a sand bar
obstructing the rdilroad incline at that point; thus incidentally: im-
proving the alignment of the bainiks and chiannel and protecting from
erogion the alluviil bank opposité in Illinois. e
The Union Eleétric Lig‘i"t., & Power Co. contributed $8,500 in the
fiseal year of 1926°towird the constriiction of new regulating works
at Calico Island, Ill;, for the protection of one of their transmission
towers, and thus|incidentally improving the alignment of the banks
at that locality.
All of these strictures contribute to the confinement and general
improvement of| the river and to the completion of. the existing
roject, A P , y —
P Yle-»mfzfml facilities—The water terminial and transfer facilities of
the district are fully described, as of December 81, 1918, in House
Document No; 652, Sixty-sixth Congress, second session, pages 1211~
1289 ; in addition thercto reference is made to Annual licport.‘;,r 1921,
pages 1199-1200; 1922, pages 1222-12923; 1923, pages 1080-1081; and
1924, page 1081, ' e o
Effect of improvemens—Some of the resultant benefits to com-
merce from the improvement are: (b‘).Larger;"t;nd,'-dgepér draft boats
and barges are rﬂow being used; (6) the difficiilties and hazards of
navigation have been reduced, 8-foot siayigition throughout the low-
est of low-water seasons being an accomplished fact; () freight rates
by rail to points on Mississippi River and triblitaries are much
lower than to. points‘ only a few miles back from the rivers; freight
rates by water m'?e generally 80 per cent of the rail rates.

E
|
;
|
I
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The middle Mississippi is of peciiliar importancein the interior -

river systemt. I

of the Ohio. I

all the great tributaries of the Missi |
Operation and results during fiscal year~E

WOIrks were cair

maintained, and project dimensions of chia
dredging. Work was carried on by hired lab

plant and by e
district’s standa

thereto, current retards were experimented w

concrete pile di

ts improveniént 1§ relatéd in econoniic value to that

s cliannel is the focal waterway that ties together
issippi. o
xténsive construction
Regulating works were

ed on throughout the year, ,
nnels were sécured by

f
or with-United States

ontract from July. 1, 1927, to June 30, 1928.. Tle
t:l forms of construction were tised and in addition

ith at ‘one localtly ‘and

es at three localitiés. The amount of regulating

works constructed was the greatest ever completed by this district
in a single year.| Quantities and costs of regulating works follows:
Dikes or hurdles Bank protection (revetments)
. Mattress Pavii
Class of work aying:
8
Num:| Linear Num . - ; quares,
ber | feet Custs ber | Linear nggw, s l‘?om Costs
: : fost bank | 00 1 squa
protecied| “Gest
NEW
United:Sioles plant
oAnd hifed labor........ 10| 26,875 $783,56478 | 1| 12,005| 13,476] 4,736 | $213, 505.46
ONiract:
Timber. ........... 151 25,248 | 1,804,854,98 | oooolvnnvmnnacdoeneocn oo
Conorete........... 11 2,267 TFLR 3 SRR S SRR IPREI AR
Retards.... 100000 O A I V|"e000 [LooiITII 160, 374,46
Totaloenennne.. 36| 54,800 |2,20,684.3¢ | 1| 18,0061 13,475| 4,786 | 382,870,902
MAINTENANCE
Unlied States plant || .. -
and hired labor....... 17| s4ss| 197102211 3 7,489 | 4,830 | 172,166.81

121 retards, 3,086 linear
The cost of
$1,667,474.02 for
268,02, Extensi

maintained in a high state of efficiency,
of the dredge Fport Gaye is being renewed

direct-current tu
motor with & n
by hired labor,
and equipped wi

tors, “The hull of the small towboat Kas

machinery was

steel hull grader and derrick boats,

ew single suction dred

oet.

works was $2,653,544.26, including
the cost of maintenance was $369,-
wei'e made to'the plant and it was
The pumping machiner

newed,’a 750-kilowatt, 260-volt
bo'-’génerator set and a 940-Horsepower diréct ctirrent
g’ing. pump is being installed
| The dredge Fort' ORartres is eing reconditioned
th new water tiilbe boilers, econdmizers, and evapoii-
kaskic was veplated.  The
eel hull ‘pile drivers, two
and sevén lainches. Additional

ew regulaﬁi'_ﬁ’ﬁ
contract work;
e Improvéments

r

installed on five new st

plant was procured by contract as follows: The Diesel electiic stern-

wheel towboat Ze
steel barges. The ex:

cluding $58,453.
Fort 0 hartres, .

The three pipe
tained the requir

cwiniseh, six - 100-foot steel barges, and 20 small

enditure for the new plant was $556,766.59, in-
76 for rehabilitating the dredges Fort Gage and
_(Sleased) main-

-line dredges and one dip‘pe‘f dredge
s of sand and

ed 9-foot channel; 1,330,300 cubic yar
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250 feet; and a
of dredging wa
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all at a cost of
construction acr
inspected. |

The total cos

544.26 was for new work and $578,002.32 for
dredging and surve

including $18,04
Jondition at

46 per cent co

project are. esti

08 revetinents, 3

and the channe
required at low
required channe

cdged from 20 bars at 13 localities.
combined length of 5.07 miles, an average width .of
n aveiage gain in depth of 4.8 feet. The total cost
way $1069,859.01. V

Hydrographic surveys were made covering 298 miles of riv
discharge’ observations were made.at St. Louis and 8 at C

i(: of the work was' $8.282,446:58, of w
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The channels

er,: 11
hester,
$89,774.69. Tlhe three new highway bridges under
oss the Mississippi in this district were carefully

hich $2,653,-
maintenance, includin
eys. The total expenditures were $8,455,04871,
7.29 for flood relief. .

end of fiseal year.—The regulating works are about
npleted. The quantities required to complete the
matéd as follows: 268 dikes, 272,682 linear feet;
184,700 lineur feet. All work is in excellent repair
I has been greatly improved by it. Dredging is
stages to remove temporary shoals. and maintain
1 depths. In recent years the projéct dimensions

of channels haveé generally been maintained throughout the navi-
gation season with only slight and infrequent delays to naviga-
tion, The navigation season usually extends from the early part
of February to the latter part of December, the river beinig generally
closed by ice the remainder of the yéar. For two-thirds of the navi-
%ating season the river is above a 10-fdot stage, and minimum channel
depth has generally prevailed thronghout the district without
dredging.

Yy
(Annual Report 1918, p. 2783.) -
The total cost under the existiig. project from 1881 to date is
$14,679,571.13 for new work and $10,989,942.24 for fninténance, in-
cliding dredging and survéys, a total of $25,669,518.87. Theé cost of
the new work since the estithate was revised in 1910 is $7,969;578.78.
The total expend[it.i’u'es on the existing project ire $27,846.131.05.
Proposed operations—The balance unexpended July 1, 1928,
$3,765,146.92, will be applied in the ensuing fiscal year as follows:
Mathtenince of project dimenstotis of chaniiels by dredging: ‘
United Stafes plant operiated by hired labor, and upkeep of
four hydraulie pipeline diedges ' .
Construction of new regulating works, dikes, and revetiments:

$300, 600, 00

e e s e o e bt o —

By contract (dikes only) oo $1, 800, 000, 00
By United Stut?s plant and hired labor...._..__ 1, 165, 140, 92

Maintenance of re

hired labor — _ ———
Muinteinance and curo of plant other than dredges
Rehabilitation of dredge Fort Chartres (completion)
“Office, engiheering, surveys, and gauges
Conitingeneles . ___ Lo __ . T

%uluting works: By United States plant and

o o oy e e b s o o it ey e o ————

et o et

Total (ew work $3.015,146.92, maintenance $750,000) 8, 765, 149,:02
Project dimenﬁio‘ns of steamer channels will be maintained. ‘W_ork
upon regulating striuctures will be, first, those necessaty to safegliard
all such structures; and, sécond, will in¢lude an extension of regulat-
ing works at the points most urgently requiring contraction and’ pro-
tection of river banks. The substantial new work now -beihg done

a
:
1
|
|
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aims to advance. continuously . downstream from fixed' point$..and,
wherever possible, to imiprove the more. difficult passa ges-in :the
steamer chinnel and protect the most rapidly caving banks, These
opefations will be carried on gimultandously and contintously éxcept

during midwinter, when navigation and river work are interrupted
by ice conditioris, and will incltide the maintenance of floating plant.
No new plant wfll"lié'_cqiistz_x‘ltdte;cl. o o L
Dredging will b rédtiired, depending tipon river stage, to maintain
the channels at their full: project dimensions. The low-water season,
July to Novembei, inclusive, is the most favortble time for the “oon-
struction and maintenance of rogulating works especially for laying
revétment fourdation, Permeable dikes of pilihg (contrnction
works) are riroshi efficient, 'however, when constructed during the early
spring, the higher river stages that follow causing rvapid accretions
which protect the dikes from ice attacky: During these periods.of
active operations, furids will be expendédiit the rate ofabotit $4:50,000
per month, During the ywiziter (8 months) expenditures will amount
to about $80,000 per month, covening: repair an safeguarding “of
flositing plant in winter harbor. It is believed that all funds will be
exhuusted by June 80, 1929. TR P
The growing tise of the Mississippi’ River throughout the district
reql?ir‘es_ the provision of navigable chrnnels of assured depth and
stabilized location. The substantial iprogress made . in recent years
in reestablishing the old works of contraction and revetment and
constructing similar new works has already greatly benefited navi-
gation, The sum of $2,500,000 can be profitably expénded during
the fiscal year ending June.80, 1980, as follows:: -~ - -
Maintenaiice: of project dimensions of channels by dredging: United
States'plant operated by hired labor and upkeep of 4 hydraulie

pipe-line dredges . _________________ """ "~ " 7" $300, 000
Construction of new regulating works—dikes and revetments: . .
By contract: (dikes only) _ e . $750, 000
By United .States plant and lifred labor 980,000 -
e ‘. - o ———-1, 780, 000
Maintenance of regulating works: By United States plant and hired
labor.__Z____ ) S ——— 250,000
Malifenance and chre of plant other than aredges oo 100, 000
Offlee, engineering, surveys, and gauges.. — 60, 000
Contingencles ’ e - — - €0, 000
Total (new work $1,780,000, maintenance $720,000) ... -._._ 2, 500, 000

Commercial 8iat219t'£cs.-'-—River traffic in the calendar ' year 1927
showed .an i'ncréa%e( over 1926, The valiies of shipments were slightly
less -thin- 1926, due to lower commodity prices in 1927. OF the
commioditiés and tonnage handled, 448,459 tons were upbound and
659,748 tons wers downbound, U

Analysis of"the; tonnige statement shows the principal commodities
handled'as follows: Upbound—vegetable food products, ores, metals,
and mapufactures; downbound—vegetable food products, nonmetallic
minerils, and mgnifactires, DT i e

The ferry traffic, including movement of sand -produets, .continued
in -hedvy volume through 1927, The total of all traffic using the
Mississippi within this district during 1927 was about. 7,600,000 tons,

14710—g~o 1928——70




1104

REPORT

OF CHIEF OF ENGINEERS, U. 8. ARMY,. 1928

inchiding thrqugh ‘traffic, ferrié's, and transportation of sand. The
full project dimensions were utilized, the drafts of loaded barges

8 feet arid occasionally 9- feet,

being generally
has facilitated this traffic,

tion of the river
increase in the

t. ‘The improved condi-
‘ which has shown a gradual
last five years as shown by the following statement:

Ca)l'gg:dar Short tong Am)‘{gﬁgmte Passengers C“",%';f" Short tons Ap‘:}'gﬁ?at‘ Passengers
’ .

2. ..... 723,008 | $38,052,000 | 2,680,258 || 1026..._._.. 1,000,070 | $49,025,466 | 1,338, 620

199400000 738,798\ 36,734,217 | 1,771,071 | 1827, 00TTC 1,110, ) 257, !
VS 1,003,609!] 44242601 | gasamd || 0402 46370 | 1,318,208

Cost and financial summanry

Cost of new work jto June 80, 1028__.___________________ - $16, 174, 571. 13
Cost of maintenance to June 80, 1928 ._______ 10, 989, 942, 24
Total cost of permanent work to June 30, 1928_________ 27, 164, 513,87
Yalue of plant, mdﬁterinls, ote,, on hand June 30, 19268_______ 2, 321, 353, 21
Net total cost to June 30, 1928 e - 29,485, 866, 58
Add accounts recelvable June 80, 1928..._____________ "~ 52, 081, 47
Gross total |costs to June 80, 1928 . . 29, 587, 808; 05
Minus accounts payahie June 80, 1928__________ """ 196, 767.00
Net total expenditures ..o . 29, 341,131, 05
Unexpended halanee June 80, 1028_. 8, 765, 146, 92
Totul amount appropriated to Jane 80, 1928... ... _____ 33, 1086, 277. 07

Fiscal year ending June 30 1924 1928 1928 1927 1928
Cost ol new work...o..lo oo $2, 665, 544 28
Cost of malntenance... L. .| .. .o [[Lo llIlIIITTy T 578,902, 32
Total €o8toe ooveidnnvnnmcana]enacnnnens foneoonee.. i IO rcmmnlecenaceeoesn.| 8,232,446,68
Total expendet. ... lueeo .. $881, 206, 67 1$1, 118, 150. 40 I$1, 681, 650, 88 81, 781,010, 03| 8, 465, 048. 71
PV 1527 IS 700, 000, 00 { 1,850,000.00 | 3,000, 000. 00 | 3,000,000, 00 | 2, 874, 077, 99
Balance unexpehdod July 1, 1927 e $4, 345, 517, 64

Amount allotted from War Department approprintion act ap-

proved March 23, 1028 - 2, 875, 000. 00
Amount to le necounted 1) USSP 7,220, 517. 64
Deduction on account of revoeation of allotment ————r 322.01
Net 'nmom'n.‘tq be aceounted for—_.... i Ty 220, 105, 63
Gross amount expended_ oo $3,459,887.18
Tess receipts .from| sales_________ e 4,288,456
} 3, 455,048, 71
Balance unbxpendéd June 80, 1028 _________ . 8, 765, 146, 82
Qutstanding Habllitles June 80, 1928 ... _____ 60, 687, 99 . .
Amount covered by| uncompleted contracts.. ... 1, 867, 069.69 - - -,
1, 027, 757, 68

Balance aval

lable June 80, 1928....

-~ 1,887,889.24
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Amourit (estimntéd) required to be appropriated for comple- Co
tion of existing project - — - *$10, 850, 000. 00

Amownt that can'be profitably expended in fiseal year ending
June 30, 1030

FOL W WOIK oo oo *1, 780, 000. 60
Tor maintenance ... -— - - 720, 000. 00
Total? S - - 2, 500, 000. 00

2, REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI RIVER
BELOW THE MOUTH OF MISSOURI RIVER, AND FROM OLD AND
ATCHAFALAYA RIVBRS

Location. and description.—The Mississippi River risés in Lake
Itasca, Minn., flows south 2,477 miles, and empties into the Gulf of
Mexico. The Bt. Louis spagging district embraces that portion of
the rivar hetween Head of Passes and the mouth of Missouri River,
1,265 miles, 8 miles of Old River (present mouth of Red River),
and 27 miles of Atchafalaya River from Red River to Melville, La. ;
total, 1,300 miles, . .

Original condition—Nuvigation of the river was seriously ob-
structed by numerous snags, drift-heaps, etc., which had lodged in
the channel and to which additions were made with each rise of the
river, : : : .
Many, wrecks of flatboats, barges, and steamboats also obstructed
the navigable channel and menaced life and property, the sinking of
steamboats’ and other river craft by such obstructions having been
of common occurrence, o .

Previous projects—For the teinoval of these obstructions general
appropriations ‘were made at irrégular intérvals ‘as early as 1824,
“The améunt expended prior to 1879, when the first definite allotiment
was made for the work, was approximately $358,627.35. 'For further
details of previous projects see page 1880, ‘Annual Report for 1915.

Ewisting projedt.—This is a continuatiop of the plan adopted in
1879, ind provides for the removal and destriction of snags, wrecks,
drift heaps, and -other obstructions to navigation in the Mississippi
River between Héad of Passes (18 miles from mouth of South Pass)
and mouth of Missouii River, and in Old and Atchafaliys Rivers
(85 miles) to Melville, La.; also for the felling of hn’%e trees on or
near caving banks, thereby decreasing the number of snags to be
destroyed thereafter, . o e

The work is done by.the departinent’s two large steel-hull snig
- boats, J. N. Macomb, built 1874, and H, ¢. Wright, built. 1881, ﬁtteg
with the necessary equipment and appliances and operated by Gov-
ernment_employees, Description of these boats may be.found in
Annual Report for 1894, pages 15681569, and for 1895, page 2054,
et seq. : :

Agl‘jlnual,, appropriations or allotmnets were made for this work,
1879 to 1886, inclusive, except in 1883 and 1885, " A continuous annual
expenditure of $100,000, or as much thersof as might be necessary
for the maintenance of this service, was authorized by.section 7.of
the river and‘harbor act of Aaigust 11, 1888, and has been available
each year to the present time. In addition thereto, and to cover costs

1 Exclusive of avnnuble funds,
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IMPROVEMENT OF RIVERS AND HARBORS IN THE ST.

This distriet
Illinois Rivers,
¢ippi River belc
Atchafalaya Ri

District engir

Division engi

LOUIS, MO., DISTRICT

neludes the Mississippi River between the Ohio and
and removing snags and wrecks from the Missis-
ow the mouth of Missouri River, and from Old and
vers, .

eer: Maj. John C. Gotwals, Corps of Enginders,
neer: Brig. Gen. T, H. Jackson, Corps of Engineers.

IMPROVEMENTS

L . Ige Bage -

1. Mississippl Rlver between the 4. Examinations, surveys, and

Ohio nnd Miggouri Rlvers_. 1102 contingencles (generul) .__. 1114
2. Mississippl Rivel bétiveen Mis-

souri and Ilinols Rivers.._ 1108
8. Removing snags and wrecks

from the Mississippi River

helow the mouth of Missourl

River and from Old and

Atchafalayn lilwrs ________ 1111 T

1. MISSISSIPPI

IVER BETWEEN THE OHIO AND MISSOURI RIVERS

Location and|deseription—The Mississippi River rises in Lake

ico,

Itasca, Minn., flows south 2,470 miles, and empties into Gulf of Mex-
This part of the St. Louis engineer district embraces the 200-

mile section known as the middle M ississi;;pi, between the tributar

Ohio and -Missouri- Rivers, 1,078 to 1,2

8 miles from the Gulf

Drainage area of valley down to the Ohio and discharging through

the district is 7
cubi¢ feet per s
for mean stage,

8,000 square miles, At St. Louis the discharge in
cond for low-water plane,'—2-foot gage, is 40,000;
12.4-foot gage, 180,000; for bank-ful stage, 30-foot

guge, 650,000; and for maximum flood, 1,350,000 rean discharge of
river is 185,000 cubic feet per second. The average natural depths
available for nayigation at low-water, mean, and bank-full stages are
about 4, 9, and 16 feet, resgect‘ively; i, e., crests of bars rise and fall

with stage as 1|to 214.

water averages

scillation between annual low and high
feet at Cairo, mouth of Ohio River, and 2514 feet

at St. Louis, 17 1niles below mouth of Missouri River; extreme range

is 57.3 feet at Cairo and 44.4 feet at St, Louis, Considering annual

averages, river stage at St, Louis oscillates between low water (1.4

feet) and mean s{tz;’ge for 200 days-and between mean stage and high
o

water (27.1 feet

r 1562 days. Low-water plane at mouth of Ohio

River is 274 feet above mean sea level and at mouth of Missouri

River, 893 feet;

average slope, 0.6 foot per mile, Current at mean

stage is about 214 miles per hour and the average width between
banks, 4,300 feet

! Minus 2 feet on 8t, Lobls gage, 2 feet on Commerce giige, and 4 foet on Ciiro gage
the plane of reference, adopted 1927, for district 'opcrn;t:lox'\ﬁ.‘ “ Standard low wn%‘er."

adopted 1881, was 4

feot on St, Louls gage, the dischnvge being approximately 40,000

cubie feet per secondj because of locally contracted waterway und consequent lowering
of low-water plane that volume mow pagses at shont the minis 2.500f Rtage,
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Origingl-coidition.—The waterwiy, of the middle MisSissippi was
~divided by numerous’islands and bars, .which’ distributed Jarge por:
tions of the flow through’ cliutes, sloughs; and secondary ‘channéls to
‘the detriment of navigation at many of these localities the natural

width of river was 1 to 114 miles aind the maximum usablée channel
de?,th at low w'%ter was.only 314 to'4 feet. '

revious profects—The original project for the general improyve-
ment of this river section was recommended’ by 4 board of engineers
in a report dated April 13, 1872, concutred in by the Chief of Engi-
neers, The qoit“and expenditures were $1,495,000 for new work.
For further details of previous -projects see page 1879 of Annual
Report for 1915, . ) . .
Faisting 'r'og‘{,'eat.——'l‘his provides for obtaining and maintaining a
minimum chainel depth of not less than 9 feet, a mininmum width
9f not less than 300 fect with additional width in bends, at'low water,
from mouth of Ohio River (1,078 miles from Gulf) to the northern
boundary of St, Louis, 194 miles, and with a minfmum depth of 6
feet and minimum width of 200 feet, thence to mouth: of Missouri
River, 6 miles, | All to be obtained by regulating works and dredging
as follows:
First, by regulating works, for closing sloughs and secondary
channels, and narrowing the river, as shown in the following table:

Low water | Mennstage | = Bank full
Suhdivision of river Tength M T |";["""' T M

v lean s ean €an

Width | dope | Width | 31880 | wiawn | Mean

N o Mies | Feel | Feet | Feet | Feet | Feet | Feet
River Des Pores to Gm’Ys Polnt.. ... .. 125, 7 2,260 81 3,250 14. 8 4,% 23,3
Commerco to Commorelnl Polnt............. 7.2 2800 8| 4,600 w01} 4 20,3
Commereial Point to Olilo River......._..... 32,2 | 2,000 81 3,500 14,0 | 4,800 24,0

Building new banks where the natural width is excessive and
protecting new and old banks from erosion where necessary to secure
permanency. | :

Second, by dx';edgixigv or other temporary expedients to maintain
chanriels of project dimensions. _ ‘

The projeet for regulating works was adopted in 1881 (Annual
Raport, 1881, p, 1686). Dredging was introduced as a part of the
project by the river and Laibor acts of 1806 and 1902. The part of
the project which proposed regulating works was practically abro-
gated by the acts of March 38, 1906, March® 2, 1907, and joint resolu-
tion of June 29, 1908. The river and harbor act of June 28, 1910,
restored the regulating works to the project and began appropria-
tions “ with a view to the completion of the improvement within
12 years,” at |an estimated cost of $21,000,000, exclusive of
amounts previously expended. (H, Doc. No, 50, with aeccompanying
atlas, 61st 'Cong#;, 1st seéssi; 19095 also H, Doc, No, 168, 58th Cong.,
2d sess., 1903.)| The latest (192%) approved estimate for annual
cost of maintenance is $900,000. The river and harbor act of Janu--

07604—eNa 1020——70
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ary 21, 1927; provided for a depth of 9 fest and width of 300 feet
from ‘the 'OiilQ, River ‘to the northern boundary of St. Louis and
increased the estimate for maintenance, to $900,00g annually., (R.and
H. Com. Dg¢: No. 9, 69th Cornig,, 2d SesS.) N N

Redommended modifications of project.—Under date of May 11,
1928, the Chief pf Engineers recommended modification of the proj-
ect above St. Lotiis-so as to provide for a channel 9 feet deep and
200 feet wide. (See H. Com, Doc. No. 12, 70th- Cong., 1st sess.)

Local cooperation—Although no local codperation has ever been
required bg law, the United ~§dsates participated with local interests
in some of the first confining’ or regulating works of the district.
For historical sketch see Annusl Report, 1902 page 2607, and House
Dozument No. 1067, Sixty-first Congress, tiu_r'd session, page 30,
Since 1838 private and corporate interests at their own expense have
.constructed 45,700 linear feet of solid and permesble dikes or wing
dams costing $ﬂ,'100,000, and 85,000 linéar feet of bank protection,
including various revetments, paved wharves, railroad inclines, ter-
minal docks, and improved landitigs, costing $8,600,000,

All of these sﬂtructures contiibute to the confinement and general
improvement o | the river and to the completion of the existing
project, , :

erminal facilities—The water terminal and transfer facilities of
the district are fully described, as of December 31, 1918, in House
Document No. 652, Sixty-sixth Congress, second session pages 1211~
1289; in addition thereto reference is made to Annual ﬁeports 1921,
pages 1199-1200; 1922, pages 1222-1228; 1923, pages 1080—1081; and
1924, page 1081, ,
river hbuse was constructed for the belt elevator at East St.
Leruis, 11, and & marine leg for unloading grain from barges is under
construction at the Checkerboard Central B Elevator, at the foot of
Chouteau :Avenue, St. Louis, Mo,

Effect of imppovement—Some of the resultant benefits to. com-
merce from the improvement are; (a) Larger and deeper draft
boats and barges are now being used; ( b) the difficulties and hazards
of navigation have been reduced, a 9-foot channel being available
during the navigation season; (o) freight rates by rail to points on
Mississippi River and tribitaries are much lower than topoints only
a few miles back from the river; freight rates by water are gen-
erally 80 per cent of the rail rates, .

The middle Mississippi is of peculiar importance in the interior
river system. Its improvement. is related in economic value to that
of the Ohio. Its channel is the focal waterway that ties together
all the great trig‘\xtaries of the Mississippi.

Operation an ( vgfiscdl year~—Extensive !
works were carried on throtighout the first hilf of the fiscal year, but
owing to the high stage prevailing during the last half of thavﬁs;'c@l_
year practically Tio constriiction work was done., Work was carried
on by hired labpr with Govérnment plant and by contract from
July'1 to November 20, 1928, and by contract from June 20 to 30,
1929, Regulating works were maintained and roject dimensions
of channels. were secured by dredging, Quantities and costs of
regulating works follow B

1

|
|
|

results during fiscal year.—Extensive constriction
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Dikes or hurdies Bank protection (revetments)
Mﬁttfess Paving |
Olass of work o
Num+ Linear Costs Num« . N Costs
ber | ~feet | ber | Linear {Sguares, | Sqitares, 08
feat bank {100 square|100 square
protected feet feet
NEW
Unitg(} h.Sén]teg plant 13 13,800 1 $332, 253, -41 4 15,939 17,326 3,870 | $223, 108,30
and hired labor. . .._. . : ,
Contract: Timber...... 20| 35,677°| 1,870, 165,62 |-oeeoifumoor b P N SON IRt emenne
Totala ceuaemanns 42 48,9077 | 1,702,419, 03 8 15,839 17,325 3,878 223, 108, 30
MAINTENANCE
United States plant
and hired labor...__.|! 26 3,740 83, 059, 84 ] [0} 1,048 978 31,544.04

3 Ropairs to 70 fect of re

Thé cost of 1
$1,370,165:62 fo

tards, cost $2,684.20, Included here,

1ew regulating works was $1,025,527.83, including
r contract work; the cost of maintenance was

$114,608.08.
The turbogener
installed on the
and output.
pleted. The h
plant procured

ower, Diesel dr .
orsepower, ‘gaspline propeller boat

was procured b
steel hill was b
The expenditur:
$60,052,02 for
C'hartres,

The three pipe-line dredges maintained the r
nely 1,110,800 cub

13 bdrs at 11 1]
length of 8.41 n
gain in depth of

Hydrographic

n airplane sur
Missouri River.
for airplane sur

The total cost
was for new wo
dredging; surve;

Thi

ter set, motor
Tb%e re

'}ﬁl

e plant was maintained in a high stage of efficiency.
and single suction dredging pump
redge Hort Glage showed greatly increased efficiency
pairs to the dredge Fort Chartres were com-

y contract was: One, 36-foot steel hull, 45 horse-
y and two, 36-foot steel hull, 85
s. _The dipper dredge St. Paul
transfer from the Rock Island district. A new
t for the machinery of the launch Black Prince.
for the new plant was $101,697.90, including
chabilitating the dredges Fort Gage and Fort

u}}'of the towboat Salvisi was replited. Additional

iven propeller boat

equired 9-foot chan-
tbic- yards of sind and gravel were drodged from
ocalities, The channels dredged. had a combined
niles, an average width of 300 feet and an average
5.4 teet. The total cost of dredging was $186,589,49.

surveys were made coveriﬁg‘rl 127 miles -of river.
vey was made from the mouth of the Ohio to the
The cost of surveys was $84,548, including $8,697

vey, . o a1 Oox ke i
of the work'{yas $2,267,140.58, of which $1,025,527.33
maiiitenance, iﬁciudiﬁ{i’;"

rk, and $831; _
d-relief work. The total

expenditures we
Condition at
48

stages to remove
depths.

per cent’ ¢om (
project-are estimated as follows: 226 dikes, 223,60
revetments, 368,800 linear feet, All work is in exc
it has greatly improved: the channel.

ﬁ:nd' of fiscal year—The

381,618,256 was for
ys, and $i658772.08 for:flood-relie rk,

re $2,689,198.96, including $31,924.79 for flood relief.

e‘gul;‘itih;? ‘works are.ibout

ed: fo complete the

pleted. The quantities requiréd: to comple

b linear feet; 45
ellent repair, and
Dredging is required at low
maintain the required channel

temporary shoals and
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In récent, yeaps, the project: dimensiotis of channels liave yenerally
been ‘muintainedl throughout the navigation season with on y slight
and infrequent delays to navigution, The navigation seigon nstually
extenids from tlie early part of February to the latter part of
Decémber, the river being gorerally closed By ice the remainder ‘of
the year. For six montlis the river is above a 10:foot stage, and the
minimum channel depth has generally prevailed throughout the
district without|dredging.  (Annual Report for 1918, p..2788) .
The cost under the existing project from 1881 to dateis $16,554,892.06
for new work and $11,871,761.89 for maintenance sincluding dredg-
ing, surveys, and flood relief, a total of $27,926,663.95. The cost of
the new work since the estiinate was revised in 1910is $9,895:101.11.
The total expenditures on the existing project are $30,535,330.01.
Proposed operations—The balance unexpended J uly 1, 1929,
$3,200,947.96, lell“be applied in the ensuing fiscal year as follows:

Malntenundé of project dimensions of channels by dredging:

United States plant operated by hired labor, and upkecep of 4 .
hydraulie pipe-line dredges and 1 dipper dredge_ ... $250, 000, 00
Counstruetion of new regulating  works—dikes and
revetments ! .
By confract— | " : :
Dikes. - _— §1, 100, 000
Revetment... .. e ——— 200, 000
By Unlted States plant and hired labor—
Dikes_.._i._. - e 600, 000
Revetment.._. — — - 400, 000 e
———— 2,300, 00)0, 00

40,000, 60

Mainteunice of regulating works: By United States plant and
hired nbor -
"Maintenance and eare of plant other than dredges_____
Office, engincering,! surveys, and EREOS_ . 60,000,
Contingencies_.. - e e ot e e e e e e e e e e 60, 947, 96

Total (new work $2,300,000, mnIntenance $800,047.06) ... 3, 200, 947,

Project dimensions of steamner channels will be maintained. Work
upon regulating structiives will be, first, that necessary to saféguard
such structures,| and, second, will include extension of regulating
works, at the points most urgently requiring contraction and protec-
tion of river banks. The 1iew work now being done aims to advance
continnously downstream from fixed points, and, where possible, to
improve. fitst the most difficult crossings in the steamer channel, and
protect the most rapidly caving banks, These opeiations, including
maintenance of plant, will be carried on continuously except in mid-
winter, when navigation and river work are interrupted by ice
conditions, : o N ' o

Dredging will be required;, depending upon river stages, to: mitiri-
- tain the chdnnels at their full project dimensions, The low-water
season,-July to November, incltsive, is the most favorable time for
the construction and ‘mainténance of regulating -works, especially
for plucing revetment and repairing-paving.- Early spring is; how-
ever, the most favorable time for the construction of _permeable
dikes '(contractipn works). as rapid acoretions are secured Qurifi
“siinmer liigh watei which protect.the dikes from ice attack. During
the period of adtive operations, funds will be expended. at the rate
of $840,000 per tmonth; during the winter (three months) in repair-

L
New plant- (dipper {lredg(e) by transfer
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ing and caring
be expended. 1
80, 1930, -
" The rapidly
district req%ife
location, ‘The
constricted in
and thus has g
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Maintenance: of p

States plant operited by *hi

I8 AND HARBORS—ST, LOUIS, MC., DISTRIOT ..
reatly benefited navigation, -

The sum of $2,000,000 can be pro
he 30, 1931, as follows:

1107.

for plant in’winter liarbor, $50,000 per month will
t is believed that all funds will be expended by June

ingregﬁxig commierce on' the Mississippi River in this
¢ navigable channels of assured-depth and stabilized

laxge amount of contraction work 'and. revetment
recénit years has done .much to achieve this result,

tably expended during the fiseal
ofect diméngfonis of. chunnels by dredging; United
red labor, and upkeep of 4 hydraulie

pipe-line dredges and 1 dipper dredge_. oo . $2450, 000
Construction of npw regulating works—dikes and yevetments s
By contract— .
DK e $450, 000
Revetmen s 150, 000
By United States plaat and hired labor—
Dikes . ________ A et i e e 2 e o e et o 270, 000
Revelments. 370, 600
Malntenance of voguluting works: By United States plant and hived ;
labOl‘ . . e e ) 7 o it 4 e e ot i 8 998 e e e o v 300,000
Maintenance and care of plant other than dredging 100, 000
Office, engineering, surveys, and gages_ ... _____ 60, 000
Contingencies I e e e e e - - 50, 000
Total (new| work $1,385,000, maintenance $615,000) - oo 2,000, 000

Coninercial

statistics—River traffic in the calendar -year 1928

showed an increase of more than 25 per cent over 1927, The valuesof

shipments for 1
proportion due
greater volume
ties and tonnag
916,010 tons we
statistic report

Analysis of {
ties handled as
metals, and ma
nonmetallic mi;

The ferry tra
M heavy volum

neitals, and manufactires.

0, The total of all trafficuging the Mississi

928 were greater than those of 1927 by even a greater
to higher classes of commadities shipped, as well as
~ For detailed iriformation concerning the commodi-
¢ handled, of which 474,173 tons were upbound and
re downbound, reference is made to-the commercial

of this district published in n separate volume,
he tonnage statement shows the principal commodi-

follows: Upbound—Vegetable food produets, ores,
nufactures. Downbound—Vegetable foodl products,

ffic, including movement of sand products, continued
ppi within

this district du
traflic, ferries,
sions wére uti

ring 1928 was about 8,800,000 tons, includi
inc trangportation of sand.

ti

ng through
, The full project dimen-
ed, the drafts‘of londed barges being 8 fect and occa-

sionally 9 feet, | Improved condition of the river has facililated trafiic

which has shown a’substantial although gradual increase in the last
five years, as shown by the following table:? :
nggn_‘::_mr Short tons|| - Valun | Pussongers Cﬂ;‘éﬁ;’"r Short tons |  Valuo Pussengers
1924........ 738,728/ 830,734,217, 1,770,070 || 1oer........ | Lisoace | sisasnoes | 10,208
19260000 1,003,569 || 44, 242, 001 (33, 484 |f 19280777707 i 1,430,183 | 6,000,428 | 1,320,
1920........} 1,005,078 49, 025, 460 1,836,920 l [

¢ Years 10241927
1028 shows commes

show commerce for sectfon hetween Ohlo_and 'Mflssourl Rivers, Year.
o for gection between Ollo aud Illinois Rivers, : ,
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-~ Cost of new work to June 30, 1925,

OF OHIEF OF ENGINEEES, U. S. ARMY, 1929

- Cost and finanolal summary

e §18, 049, 892, 08

Cost of maintenante to June 30, 1929 11, 871, 761. 89
o Total cost of permsnent work to June 80, 1929 20, 421, 658, 95
Value of plant, materials, ete, on hand June 80, 1929 ... __ - 2, 048, 505, 52
_Net total cost to June 30, 1920_._____ 32, 070,159, 47
- Add accounts receiyable June 30, 1929.. 20, 916. 75
‘ Gross total dosts to June 30, 1920 82, 091, 076. 22
Minug accounts payable June 80, 1920 60, 746, 21
~ Net total expenditures_.__... — ---— 82,080, 330,01
~ Unexpended balan June 80, 1929 ... ... _______ 3, 200, 947, 45
- ~Total amount appropriated to June 80, 1629 ________ - 86,281, 277.07
Flscal year onding i 30 1926 1926 we | s 1920
_-Cost of now WOrK. iwuansaleos ST RPN K U, fsz;o'ba,r'«. 20 51.925,627.'33
Cost ql maintenance...... RN (RSN ISR N N eeemeeel  078,902,32 1,
T SR [ AU A ! 8,232,448, 8 | 2,267,140, 6%
Total expended..... ... foooee... $1, 118, 166. 40 | 181, 581,060, 66 [$1, 781,010, 02 | 3; 455, 048, 71| 2, 689, 198, 60
Allotted o el 1,450, 000.00 | 3,000, 000. 00 | 3,000, 000, 00 ; 2,874,677.99 | 2,125,000, 00
Balanes unexpended July 1, 1928___ N e $3,705, 146, 92
Amount allotted from War Department appropriation act-ap- ‘ ‘
proved Feb, 28, 1920 __________ ——— - ———— 2,125, 000, 00
. Net amount to be nccounted for'e..____.___.______ B 800,148, 92
© - @Gross amount expendedo. ... ____ .- 52, 603, 888, 77 o
- T.ess recelpts from |SwleN .o oo - 4, 680, 81 :
o — ' 2, 689, 108, 00
. Balance unexpended June 80, 1920 . _______ 3,200, 047, 96
Outstanding Habilities June 30, 1920 ... 04, 8380,.50 -
Amount covered by, uncompleted contraets.. ... - 816, 866, 71 :
) A o e 891, 196, 21
Balance avallnble June 80, 1090 _________ e 2, 800, 752, 75
Amount (estlmated) required to bhe uppropriated for comple- : .
 tion of existing nroject . 8, 700, 000,.00
Amount thitt ‘can Be profitably expended in fisen] yenr ending
June 30, 1081 ‘ ' ‘ e .
For mow WOrK | o 1,385, 080, 00
For maintensnee ____._______________ b mmemme 616, 000, 00
Total *... N e e e et 2, 000, 000. 00

2, MISRISSIPPI

RIVER BETWEEN THE

MISSOURI AND ILLINOIS
RIVERS | | ‘

- Location and deseription—The lenigth” of the seéfi on of Ele Wiiper
Mississippi iheludérl “between the. Missovri and Illinols Rivers is

- 92,8 miles

of the v

;. and is1,278 to 1,300.8 miles from the Gulf, Drainage area
alley down to the Missouri is 164,100 square miles. At

(irafton, mouth of the Illinois, the discharge in cubic feet per sécond

1 ixclusive of :amﬁme funds.
' |
|
{
z

T
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1929, as follows, and reports thereon will be duly submitted when
received :

1. Black River, Ark. and Mo.

2. Black River, Ark. and Mo., above Black Rock, Ark., etc.

3. Canadian River, N, Mew., Ten., and Okla., with a view to the
control of the floods.

4. North Fork Canadian River, Tex. and Okla., with a view to the
control of the floods,

8. Deep River, Okla., with a view to the control of the floods.

6. Verdigriz River, ékla., with a view to the control of the floods.

7. Little River, Okla., with a view to the control of the floods.

8. Cimiarron River, N. Mex. and Okla., with a view to the control
of the floods.

9. Arkansas River, Kans., Okla., and Ark., with a view to the con-
trol of the floods.

10. Cache River, Ark.
© 11, Arkansas River and its tributaries, Ark. and Okla.

12. Mayfeld Creek, Ky.

13. Wolf River and Nonconnah River, Tenn.

1}. Hatchie River, Tenn.

MISSISSIPPI RIVER BETWEEN THE OHIO RIVER AND
MINNEAPOLIS, MINN.

The section of the river covered in this report is divided into three
reaches under the supervision and direction of district engineers at
St. Louis, Mo., Rock Island, Ill., and St. Paul, Minn.

The St. Louis district extends from the mouth of the Ohio River
to the mouth of the Illinois River, a distance of 223 miles; the Rock
-Island district extends from the mouth of the Illinois River to the
mouth of the Wisconsin River, a distance of 423 miles; and the St.
Paul district extends from the mouth of the Wisconsin River to the
head of navigation at the Washington Avenue Bridge, Minneapolis,
Minn., a distance of 228 miles.

District engineers: At St. Paul, Minn., Maj. R. C. Williams, Corps
of Engineérs, to August 8, 1929, and Lieut. Col. Wildurr Willing,
Corps of Engineers, after that date; at Rock Island, TIL, Maj. C. L.
Hall, Corps of Engineers; at St. Louis, Mo., Maj. John C. Gotwals,
Corps of Engineers,

Division engineer: Brig, Gen. T. H. Jackson. Corps of Engineers,
to October 10, 1929, and Lieut. Col. George R. Spalding, Corps of
Engineers, after that date.

IMPROVEMENTS
Page Page
1. Misstssippi 1Itver between the 3. Reservoirs at headwaters of
Ohlo River and Minne- Misslssippi River..._____. 1204
apolis, Minn..___.______ 1188 | 4. Operuting and care of reser-
2. Operating and care of locks volrs st headwaters of Mis-
and dams. .. __ .. __ 1202 sissippl River. ... 1207

1. MISSISSIPI'L RIVER BETWEEN THE OHIO RIVER AND MINNE-
APOLIS, MINN.

Location and description.—The Mississippi’ River has its source in
numerous lakes in the northern part of Minnesota, its origin being
traced to Lake Itasca. It flows in a southerly direction for about
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2,470 miles into the Gulf of Mexico. The portion included in this
report extends from the mouth of the Ohio River at Cairo, Ill., to
the ‘Washington Avenue Bridge, Minneapolis, Minn., a distance of
869 miles,

_The following table gives important physical characteristics of the
river,

Low-watcr
High- Extreme
discharge Average {4y flue- | Prainage Dist
navigation | Water dis-1 oy p 8ge fuc-1 area alance
seaton charge tuation
Cublc feel | Cuble feet Square
per second | per second Feet Feet miles Aliles
Minneapolis. .. .oovoeeeien .. 1, 800 45,000 500 19.0 19, 880 -
Ahove .. ... ...._........ 7, 500 112, 000 1400 ... 68, 380
Mouthof Wisconsin River..... .{........ ... .| '3 9 3N O,
Below. ... ool 16, 300 137, 600 LSOO | 79, 200 .
OV0. i iveeimieia i eins 21, 000 235,000 5,000 1......_.... 143, 000
Mouthof HlinoisRiver........ . |............ [ P 32.4 |-..... U
Below....................l. 30,0 | 260,000 | 5,000 [ ... 170, 000 »
i
ADOVO. o it eyeaaan 30, 000 200, 000 B 1 170, 100
Moath of Riissourl Kiver.. ..o RO e SO e A
Below..............cooeeo... 40,000 | 450, 000 i 4,300 ). aael 699, 000 200
! !
Ahove. oo 40,000 | 850,000 4,300 | 713, 000
Mouth of Ohio River. ... ... |......0..... T TR 725 1N P, .
Tmlll' ............ 869
1

The river is nontidal ; the average fall is about 0.4 foot to the mile
in the St. Paul district; 0.47 foot to the mile in the Rock Island dis-
trict, with the exception of the Rock Island Rapids, where the fall
is 1.48 feet to the mile for a distance of 14.5 xmjl)es; and 0.6 foot to
the mile in the St. Louis district.

Original condition.—St. Paul was the head of continuous naviga-
tion for steamboats, and the floating of logs was possible between
there and the headwaters. From a narrow channel made more
hazardous by swift currents near St. Paul the river widened below
the mouth of the St. Croix River and became divided by islands
and bars which distributed the flow through chutes, secondary chan-
nels, and sloughs. Bars forming on the average of onme in 3 miles
seriously obstructed navigation during the low-water season and
often limited depths available to 3 feet and less. Generally, the river
wandered along its alluvial bad between blufts several miles apart,
losing in depth by the unrestricted width. The Bock Island Rapids,
about 14 miles in length, and the Des Moines Rapids, 12 miles, were
unnavigable at low stages, but both of the rapids were improved
prior to commencement of the general improvement, the former to 4
feet at extreme low water by rock excavation and the latter to 5 feet
by a lateral canal with three locks and rock excavation.

Previous projects—The first project for the general improvement
of the Mississippi River above Cairo was recommended by a board
of engineers in a report dated April 13, 1872, concurred in by‘the
Chief of Engineers. It provided for the improvement between the
Ohio and Missouri Rivers only. The first appropriation for this
work was made in the river and harbor act, June 10, 1872
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The river and harbor act of June 18, 1878, appropriated funds for
the improvement of the Mississippi River from St. Paul to the Des
Moines Rapids, and from the Des 'Moines Rapids to the mouth of the
Ohio River. This project was intended to provide a channel 414
feet deep at low water. Several minor projects, including the im-
provement of the Rock Island and Des Moines Rapids were adopted.

The original project for the section between Minneapolis and the
Twin City Lock and Dam was adopted by the river and harbor act
of August 18, 1894, and modified by the act of March 2, 1907. The
cost and expenditures on the different projects prior to the commence-
ment of work on the existing projects were as follows:

New work:
Between Ohio and Missowr! Rivers_ .o _____ $1, 495, 000. 00
Between Missouri and linols Rivers.. . .. ___ 502, 450. 68
Between Illinols and Wlisconsin Rivers__ . _ . _____ 14, 626, 456. 15
Wisconsin River to Minneapolis. oo oo 6,431,973 .78
Motal e e 22, 145, 885, 56
Malntenance (Wisconsin Itlver to Minneapols) o oo __ 2,792, 43
Grand totale. o i 22, 148,677.99

For further details of previous projects, sce pages 1879, 1880, and
1887 of the Annual Report for 1915,

Ezisting 7)1'ojeot.——’f‘his provides for a channel 9 feet deep, with
various widths, from the mouth of the Ohio River to Minneapolis
Minn., to be obtained by open channel work between the mouth of
the Ohio and the mouthi of the Illinois Rivers, and by open-channel
work and locks and dams above the mouth of the Illinois River,

Mouth of Olio River to mouth of Illinois River.—A project, orig-
inated in 1881 (Annual Report,.1881, p. 1536), amended by river and
harbor acts of 1896 and 1902, had for its object eventually to obtain
by regulation works and dredgin_g a minimum depth of 8 feet from
the mouth of the Ohio River to.St. Louis, and a minimum depth of
6 feet from St. Louis to the mouth of the Missouri River. After the
Eractical abandonment of the use of regulating works in river and

arbor acts of 1905 and 1907, and joint resolution of June 29, 1906,
regulation was restored by the river and harbor act of 1910 under a
new estimate of $21,000,000 with a view to the coleet.i(m of the
improvement within 12 years. (H. Doe. No. 50, 61st Cong. 1st cess,,
and H. Doc. No. 168, 58th Cong., 2d sess.)

The river and harbor act of January 21, 1927, further altered the
‘project to provide for a channel 9 feet deep and a width of 300 feet
with additional widths in hends, by the accepted combination of
methods from the mouth of the Ohio River to the northern boundary
of the city of St. Louis. The annual cost of maintenance for this
section was increased to $900,000. (R. and H. Com. Doc. No. 9,
69th Cong., 2d sess.)

The river and harbor act of July 3, 1930, modified the project be-
tween the northern boundary of St. Louis and Grafton (mouth of
Illinois) to provide for a channel 9 feet deep and generally 200 feet
wide, at an estimated cost of $1,500,000, with $125,000 annually for
maintenance. (R. and H. Com. Doc. Nn. 12, 70th Cong., 1st sess.)

Mouth of Illinois River to Minneapolis, Minn—A project adopted
by the river and harbor act March 2, 1907, provided for improvement
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The total cost of all work (Rock Island district) during the fiscal
year was $2,007,284.76, of which amount $1,409,167.79 was for new
work and $598,116.97 was for maintenance. The total expenditures
were $1,934,340.85.

\Mouth of Missouri River to mouth of Illingis River. (St. Lovis
district) —Repair work was carried on by hired labor with Govern-
ment plant from November 1, 1929, to April 12, 1930. Project dimen-
sions of channels were secured by dredging, and regulating works
were maintained as needed. Eight hundred linear feet of solid
dikes was maintained by hired labor, at a cost of $59,887.75. No new
regulating works were constructed. The pipe-line dredge Fort Geage
maintained the required 6-foot channel ; 298,050 cubic yards of mate-
rial were dredged from one bar. The dredge T'hebes dredged a chan-
nel into Alton slough. The channel had a combined length of 0.5
mile, an average width of 300 feet, and an average gain in depth of
7 feet. The total cost of dredging was $18,430.23.

Hydrographic surveys were made covering 22 miles of river at a
cost of $8,285.12. :

- The total cost for the work of this section (St. Louis district) was
$86,603.10, all for maintenance. The total expenditures were $80,000.

Mouth of the Ohio River to mouth of Missouri River (St. Louis
distriot) —The low river stage which prevailed through both the
{all and spring season has permitted an unusual amount of construc-
tion work during the year. Work.was carried on by hired labor
with Government plant from July 1 to December 20, 1929, and from
April 8 to June 30, 1930. Project dimensions of channels were
secured by dredging, and regulating works were maintained as
needed. Quantities and costs of regulating works follow :

Dikes or hurdles Bank protection (revetments)

Mattress Paving

Class of work

Num-| Linear Num-| Linear Ve
ber feot Costs ber | feet Sq;:sg'es Sq;x&.)res Costs
'};’;{‘ square m}uam
tocted | feet cot

NEW (TIMRER)
Bg hired lahor with United
tateaplant .. .ooeenoaans 24) 19,760 | $760,050.91
QContract. ... ccoeenacenaanonan. 21 | 21,576 827,338, 41
Total..l .................. * 4B | 41,335 | 1, 587,398, 32
HMAINTENANCE

BE hired labor with Unfited
tatesplant.....oooooaieoao. 65 6160 186, 149, 17 3| 11,845 5,744 l 6,101 | 213,564, 38

12,065 | 13,480 | 7,186 | $278,871.68
4,155} 5,105 2,041 | 131,268.35

16,210 1s,o75g 9,237 | 410,130.03

—-—n

()

! Repalrs to 150 feet of retards, cost $15,411.13, included here.

The cost of new regulating works was $958,596.76 by contract and
$1,088,931.59 for hired labor with Government plant; total, $1,997,-
528.35. The cost of maintenance was $399,713.55, all done by hired
labor with Government plant. The plant was maintained in a high
state of efficiency. The hull of the towboat Tuscumbia is being re-
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EXA](INATIONS AND SURVEYS REQUIBED BY THRE: RIVER A\'b HABBOB AOTS”
. AI’PROVED AUGUST 8, 1917, JANUARY 21, 1927, JULY 8, 1930, AND THE
FLOOD CONTROI; AG’I‘S APPROVED MAY 31, 19”4, AND FEBRUARY 12, 1929

The local engmeer was- charged with ‘the- duty of makmg pre-
liminary examinations and’ surveys: provided . for-by. the river and
harbor acts approved August 8, 1917, January.21; 1027, July 8, 1980,
and the flood control acts approw ed May: 31, 1924 and February 12
1929, ag follows, and repoxts thereon w1ll duly submxtbed when
'recexved A

1. Blaok Rwer, ArL and Mo. '

2. Black River, Ark; and Mo., above Blaok Roolc Arlo ete.

- 8. Canadian River, N. Mew., Tew, cmd Okla. w1th a new to the
control of the floods. ‘

4. North Fork Canadian Rwer, Tew. and Okla w1th a vmw o the
control of the-floods,

6. Deep River, Okla., with a view. to the control of the ﬂoods

6. Verdigris River, OIaZa., with a view to the control of:the floods.

7. Little River, Okla., with a view to the control of the floods.’

- 8. Cémarron River, N Mew and Okla., with a vxew to the control
of the floods.. - .-

9. Arkansas szver, Kans., Okla and Arlc w1th a view to the eon-
trol of the floods _

10. Cache Rwe'r, Ark,

11.- Arkansas River and its tmbutmes, Ark (md Okla.

12. Mayfield Oreek, Ky,

13, Wolf River amé Nonconnah Rwer, Tewn

14 Hatchie River, Tenn. -

IMPROVEMENT OF RIVERS AND HARBORS IN THE ST ,
‘ LOUIS, MO., DISTRICT = :

Thls dlstnct mcludes the MiSSISSlppl vaer between the Oth and
Illinois: Rivers, Missouri- River, Hermann to mouth, ‘and removm%
snags and ‘wrecks fromthe Mississippi River below the mouth o
Missouri River, and fromOld and- Atchafalaya Rivers between ‘the
mouths of the: MISSOUI'I and Obio Rivers.. . -

District engineer: Maj. John C.' Gotwals; Corps of Engmee
July 19,1930; Capt. Sylvester E. Nortner; ('Jorps of Engineers, J’uly
19,1930, to Novemher 4, 1930; and Maj. Wllham A Snow, Corps of
En ineers, since that date.

ivision engmeer Col. George R Spa,ldmg, Corps of Engmeers

mrnovumm

Puxc | . Page
1, stsissxppl Rlver between the ‘3. Removing snags and wreoks )
‘Ohio and Illinois Rivers... 1192 | . from the Mississi] pi. ‘River,
2. Missouri River, Hermann to ' . below - thé ‘motith of the
cthemouth. ... ... 1198 | ° Missouri River, and from -
. T the Old and Atchafalaya .
] vaers_-----__--__-...A‘_-, 1199
' 4 Exammatlons, surveys, and~
. contingencies (general)---._, 1203
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1: MISSISSIPPI RIVER-BRTWEEN THE OHIC AND.ILLINOIS RIVERS

.. Location and desoription—The Mississippi River rises in' Lake
Itasca, Minn., flows south 2,470 miles, and empties into the Gulf of
Mexico. - The portion includ’ed-in; this:resort -embraces: two sectiofis—

_the 197-mile’ section known as the middle Mississippi, between the
tributary- Ohio..and. Missouri Rivers, and the 21.3-mile part of- the
upper Mississippi between: the Missouri and Illinois- Rivers, 1,078 to
1,296.8 miles from the Gulf, . The drainage area. of the valley to'the
. Ohio ‘and dischargirig through the district is 713,000 square miles,

At St. Louis the discharge in cubic feet per second for the low-water
plane,' minus 2-foot. gage, is 40,000; for mean stage, 12.:2-foot gage,
180,000 -cubic feet per:second; for bank-full stage, 30-foot gage,
650,000; and for maximum flood, 1,350,000; mean-discharge of river

is' 185,000. cubig ‘feet per.second, ~ At Grafton, mouth of.t e Illinois,
the discharge in cubic feet per second for mean low water, 2.2-foot
gage, 18 - 80,0005 for :mean gbage 8.5-foot "gage,: 100,000; -bank-full
. stage, 18-foot %aﬁ,‘zssa,ooo‘; and for maximum flood, 450,000,
n-the middle. Mississippi the average natural.depths available for
- navigation at low water, mean, and bank-full stages are about 4, 9,
~and 16 feet, respectively; i.’e., crest of bars rise and -fall with stuge
as 1 to: 214, . In the section above.the mouth of Missouri the average
natural depths available for navigation at low water and bank-ful]
stages are about 3 and 8 feet; respectively.  Oscillation between annual
low and high water.averages 40 feet at Cairo, mouth of Qhio River,
and 25%; feet atSt. Louis, 17 miles below the Missouri River, and
177 feet at Grafton, mouth of Illinois River. The extreme range is -
57.3 feet at Cairo, 44.4 feet at St. Louis, 38.1 feet at mouth of Mis.
souri River, and 83 feet at Grafton, mouth of the Illinois River:
Considering annual averages; the river stage at St. Louis oscillates
between low water (1.4:feet) and mean stage for 200 days and be-
tween mean stage and high water (27.1 feet) for 152 days; and at
Grafton the river stage oscillates between low water (2.2 feot): and
mean sta 'e,f{)r.215:(fays and between mean stage and high water
(19.6 ‘foejt% for 150 days, - The low-water plane; mouth of Ohio River,
is 274 feet above mean sea lével and at mouth of Missouri River, 393
feet, with an average slope of 0.6 foot per mile.. The low-water plane
at the mouth of the Illinois is 405 feet above mean sea level, averige
slope 0.5 foot per mile betweon that and the Missouri River. ur-
rent at mean stage is about 2% miles per hour and the average width
between banks is about 4,500 feet, o 3
Oviginal condition.—The waterway. of the middle. Mississippi was
divided .by numerous islands and bars, which distributed large por-
tions of the flow through chutes; sloughs, and secondary channelsto.
the detriment of navigation; at many of these localities the natural
width of the river was 1 to 114 miles and the maximum usable chan-
nel depth at low water was only 814 to 4 feet; above the mouth of the
M}ssouri the natural channel depth at low water was only 214 to .
Previous. projects—The original project for the improvement of -
the Mississippi- River between the Ohio and Illinois Rivers wis
1Minus 2 feet on St, Louls gige, 2 feet on Commerce gage, and 4 feét ‘on Calro g
the plane of reference, adopted 1927, for district operations. . Standard -‘low»{% g
0’

adopted 1881, was 4 feet on 8t, Loufs gage, the ‘discharge -belng approximatel
cuble foet per second; because of locally contracted waterway and congequent
of low-water plane that volume now passes at about the minus 2-foot Htage,
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recommended by. a5 board of: enginieers:in a report. dated April -18;

1872, ‘and -concurred in. by: the Ohiéf -of’ Engmeers The" ¢oit- ami
expendxtures for the*middle ‘Mississippi:prior to the: ad0ptxon of ,
the’ present’ project in1881 ‘were’ $1,495,000. for: new -work:: - :

For ‘that part of :the: river between the Tllinois and:: Mlssourl

- Rivers: the' first: appropriation was made in-the river:and ‘harbor-act
of June 10; 1872, and appropriations were: continued - intermittently
until'the acioptxon of:the ro;ect authorized by the river:and-harbor
act of March 2, 1907, WKICh provided- for. s 6-foot channel to' be
obtained by: contractmn ‘works consisting’ of -wing or spur damsfor
narrowing the main_ channel of:the river. and: dlosing :dams : for side
chutes and by dredging. . The cost' and expenditures were $592;455.68
prior to the: adoptlon of the 1907:project and $671,608.10: under that
project, or: a total of $1,264,058. 78 for this section: of :the river, of
which $1 122 455 68 was: for ‘new work and $141 ,603. 10 for mambe-
nance.’

- The'total cost of prevzous pro ects for the entlre Sectlon between
the Ohio and Illinois :Rivers: was %2 759,058.78, of which $2,617 455.68
was for. new work and $141, 603 10 for mamtenance The to‘cal
expenditure was $2,759,058.78. .

For further:details' of- prewous pro]ects see pages 1879 and 1880 ‘
of the. Annual Report: for 1915, '
Ewisting projeot. ~~This | rovxdes for obta.lmng and mamtammg a
minimum -channel depth of not less than: 9- feet, & minimum ‘width of
not less than 800 feet at:low water, with: nddxtlonal ‘width in bends
from ‘the mouth of thé Ohio River (S 1,078 ‘miles from- .the; Gulf). to

the northern boundary of the city of St Louis, 191 miles; thence 200
feet wide, with additional wxdth in bends to the mouth of the Illinois
ng:, 27 3 mlles, all to’ be obt;amed by regulatmg works and
dredging., -~ . '

Fl%St by regulatmg works, for closm sloughs ‘and. secondary-
channels, and - narrowing the river: . The ollowmg table- shows the
project width for middle MlSSlSSlppl : .

S . Lowwater | Meanstage | Bankful

Subdivision ofrivek . |Length| ™ . Se e . o

. 6AN t VI6AN ean
: Width | depth | WHAth | gepth | WIdth | depth

' o ] Mute | Rt - .a'm'f Feet "|: Pt | Pt | Feat
River l)es Peres to Gra sPolnt .............. 125,71 2,280 -8 3250 14.8 ] 4,600 23.3
Commerce to Commercial Polnt.. . .. ....... 7.21 28500 . 8| 4,600 :18.0| 6000 20.8
Commerclal Polnt to Ohlo River. 7.7 10) 822 200 "8 5800 14,0 £800|. 249

Bmldmg new banks’ Where the natural width is -excessive and
protecting new and old banks from eroswn where nece&sary 'to secure
perinanenc

Second, %y dredgmg or other temporary expedlents to mamtam
channels of project dimensions, - -

"The pro;ect or reg Iatxng works was sadopted in 1881 (Annual
Report ‘1881, 'p, 1636)." Diedging ‘was introduced ‘as'a part’of the
Fro;ect by the river and harbor acts of 1896, 1902, 1907, and 1929, the

tter of which' provides for dredging: chanfiels to landmg laices on
the main river and subsidiary sléughs for'the river above the motith -
‘of the Missouri River. That part of the project for the middle
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Mississippi which proposed ‘regulating: works;: was: practically :abro-
gated by acts:of March:8;1908, March 2,1907, qnd;thgjoint nes’(;lution
. -of June9,1906. The river and harbor actiof June 25, 1910; restored

regulating works to the project and began appropriations with. a view
to.the completion-of the improvement %etwe‘enf the Ohio and Missojiri
Rivers:within 12 ;years; at an estimated cost'of:$21,000,000, exclusive
of amounts previously ‘éxpended. - (H. Doc.: No. 50, with dc¢ompany-
ing atlds, 61st Cong., 1stisess.; and H. Doc. No: 168,.58th Cong.,2d

sess.) +The; river and harbor: act of January 21, 1927, provided for
- & depth‘of: 9. feet-and width: of 300 feet from the Ohio River to the
northern boundary of St. Louis and increased the:estimate:for main-.
tenanice’ to: $900,000 -annually. - (R. and H. Con...Doc. No.:9, 69th:
Cong:;2d sess,) - The river and harbor:act of July: 8,1930; modified
the project between the northern boundary of the: city of-St.- Louis
- and ‘@rafton “(mouth of IHinois River) to provide for a channel 9
feet deep -and generally 200 feet wide with additional width around
bends, dt an estimated cost of $1,500,000; . with-$125,000 annually for
maintenance. ' (R. and H. Com: Doc. No. 12, T0th: é’oﬁ‘g;, 1st- sess:).
- 'The estimated .cost: ‘of : new work; ‘revised in 1981, is: $35,650,000
with $1,100,000 for annual maintenance. -~ S
Recomamended modifications of project~Nomne. -~ .. - -
- Local cooperation.—Although no local ‘cooperation has ever: been
required sz.law,‘f the United ~'§_t’ateé participated with-local interests
in--some of the first ‘confining ‘or regulating: works :of : the -district,-
For historical sketch 'see! Aniual Report;1902, page 2607, and House
Document: No. 1087, - Sixty-first Corigress; third session, pige .30,
Since 1838, private ‘and: corporate. interésts at -their own"expenss
" have constructed: 45,700 linear feet of solid -and perméable dikes or
wing dams costing: $1,100,000, and 85,000 linear feet of bank pro- .
tection, including various revetments, paved wharves, railroad-in-
clinés; terminal docks, and improved landings; costing $8,600,000.
:~All:of ‘these structures contribute to the confinement and genersl
improvemént of the river and to. the complstion of the existing
‘project, : : o
P Terminal facilities—~-The water terminal and transfer facilities of
the distiict are fully described as of December 31, 1918, in Houise
Dociiment No. 652, Sixty-sixth Congress, second session, pages 1211~
~ 1289; in addition thereto reference is made to Annual Reports, 1921,
pages 1199-1200; 1992, pages 1222-1993; 1923, pages 1080-1081; 1924,
page 1081; 1929, page 1104; and 1980, page 1193. Additional data
for terminal facilities is also: contained 1n Transportation Series No.
2, 1929, Transportation in the Mississippi and Ohjo Valleys. - -
Effedt of improvement—Some of the resultant benefits to ‘com-
merce from the improvements are: (a) Larger and deepeér-draft
'boats and barges are now. being used; () the difficulties and hazards
of navigation have been reduced, a 9-foot channel being generally
available during the navigation season from the mouth, of the Ohio
River to the northern boundary of the city of St, Louis, and a 6:foot
channel .generally being, available from that point to the mouth:of
the Illinois River;. (¢) freight rates by rail to points on M1s31ss?pl
River: and tributaries: are much_lower than to points only g, few
miles back from the river; fr ;?ht rates by water are generally. 80
per cent. of the rail rates.: Barge-line rates are now available -
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throughonit; ¢hils section Gt the Mississippi ' River aiid ‘the: advantage
of ‘joint rail-water rates are being exploited. .- . .ot e

* Operations and vesults diring fadal year~~Extensive. consttuction
works were carried:on throiughout the year with unusdally: low river.
stagés‘-pfeﬂi‘i'l.iﬁ%;iwo‘rk.W:asi" carried oii“by: hired labor with Govern:
ment plant-and by ‘contict fron; July 1, 1980, to-Jine'30,:1981." - The
district’s standard forms of  construction weve usedi’ Regulating
works ‘were'- maintained : and ‘project dintensions - of - eliginhels -were
secured by dredging.-:Qusntities: and " costs of ‘regilating ‘works
follow: -~ T e

- Dikesofburdles - *'| - Bank protection (fevbtmets) - -

L " 'Mattress |
R W S I W e -
) : um-| Lin L eaate - o Lin o
. ber | foet | COSts [ per .| ém;‘ ] quxoaores - 100 ' Costs
. m N VT b - W
SQuAre t | L
pro- |3qUATeY (o€ e

_ NEW T _
By bired labor with United |

States plant: - . o RS .
or L OPURN 21;| 12,180 | $388, 74545 | - _
- Dikes.. I UL ne00 | T esdrsad |l Tl
. . PO B R BPSIEET A M g TR R ; ’
e S woo.| 48| 28,2357 1,188,177.24 | 2| 11,8857 14,201| 7,030 778,93
Crib.. 70l sl B R | Hieraenes | LB AN m
Totalauemneeoeenn S 70 | 46,235 | 1,832,888,70 | 9 | 30,495 | 40321 | 18,825 | 716, 084.7,
MAINFENANCE e ‘ o 1 S
CODEIeR. .- cmmen e SN S 410 9,528,658 |-oooifocneae
By hirad labor with United S -

Cgt:tesplant ........................ ' o,g:;g 111,800.69 | 107 1855 | 2,448 | 4,574 | 164,35 03 ‘

Contradho - -oooooo ool 20 - Csezmer [T 0 | TIM6) T4, 608.38
R .17 MO A T A 7,840°) 167,148.55 | 11| 85| 3,548 | 4,70 jod, 0441 -

.

.............................

1 Repalrs to 855 linear feet retards, cost $30,007,15, included here, - - S
The cost of new regulating. works was $2,548,923.51, including
$1,666,444.13 for cpn,tra’cbwori;‘the cost of maintenance was. $316,-
187.96, including, $13,321.85 for contract maintenance. The plant
" was maintained-in a high stage of eﬁqient;g. . A new: turbo-generator
set has been purchased for the dredge Fort Chartres and will be
installed by hired labor duririg the comiitg winter. Thé hulls.of
the dredges Selma and Thebes were replaied. ‘The cabins: of two
office and survey boats were placed on steel hulls. One electric der-
rick was erected on steel barge. Additional plant procured by con-
- titiet 'was 8 3teelshull,‘7O-hdi"se']iad'v’?éi:,”fl?iéfé,élédfi}?.éix_'f .propeller boats
and 44 steel pontoons, The following plant ‘was procured by trans-
for from -the Kansas City district: .’lgw,br)at Melndoe, 2 quarter
boats, 3 -pile: drivers,-4 maftress barges, 1. derrick barge, 11 wood
berges, 6 steel barges, b pontoons, stee] laiinch /ndian, wood launches

Blackbird, Deer, Buck Elk, Owl, and Burlington. Expenditures for
new plant. were $166,989.50, including $55,515.72 for rehabilitating
 the dredges Selma and Thebes. . . . . o
_ " ‘The one ‘,dlplpe'r!, and five p;Ke-line dredges maintained the required
~ O-foot .channel, except for short periods; until a dredge could get

bl
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to-the shoal; 9,837,900 cubic yards: of sand and gravel were dredged
from 94 channels through 71 bars; in:addition, 52,200 cubic.yards
~were. drédged from the winter harbor in’ Alton: Slough.. The chan-
nels dredged had a combined length of 34.6.miles, an average width
of 290:feet, and an average gain in depth of 4.4 feet. The total cost
of dredging was $698,619, including $17,055.30 for contract dredging
. Hydrographic surveys were made.covering 436.1 miles of river,
The cost of surveys and gages were $100,394.36, .. O
The total eost of the work was $3,664,124.83, of which $2,648.923:51
was for new work and $1,115,201.32 was for maintenance, including
- dredging and surveys, - The total expenditures were $3,938,018.40,
Condetion at end of '{‘iécal year~The regulating works are about 61
" per cent completed. - The quantities required to complete the project
are estimated as follows: 164 dikes, 192,405 linear feet; 38 revet-
ments, 327,685 linear feet: : All work is in excellent repair and-has
greatly improved the channel. Dredging is required at low stages
to remove temporary shoals and maintain the required channel depths,

In recent years the project dimensions of channels have generally
been maintained throughout the navigation season with onﬁy slight
and infrequent delays to navigation. .The navigation season usually
extends from the early’ part of February to the latter part of Decem-
ber, the river being generally closed by ice the remainder of the year,
For six months the river is usually above a 10-foot stage, and the
niinimum channel depth has generally prevailed throughout the dis-
trict without dredgﬁng. S o '

The cost under the existing project is $21,132,953.96 for new work
and $18,498,199.30 for maintenance, including dredging and surveys,
a total of 71.631,058.26, The total expenditures on the existing
project are $36,382,496.87, , - o

Proposed operations.—The balance unexpended July 1, 1931,
$3,158,178, will be epplied in the ensuing fiscal year as follows:

Maintenance of project dimensions of chanmnel by dredging: United
States plant operated by hired labor, and upkeep of 4 hydraulic

pipe-line dredges, 1 dipper dredge, and contract dredging ... 8750, 000
Construction of new reguluting works, dikes, and revet- : i
ments’: .. :
By contract— : L
Dikes.. ————— , . $1, 160, 000
Revetment e 425,000
S ) . -1, 675, 000
By United 8tates plant and hired labor— .
Dikes e o o st 5 e i e 100, 000
 Revetment ' : cmwieee 100, 000
: o ' ——— 200, 600
Maintenance of regulating works— o : : i
By United States plant and hired 128bopa - ..o - 450, 000
Hingineering ard contingencies...... e 183,178

- -Total (new work, $1,‘T75,000:; maintenance, $1,383,178) -~ 3,158,178
~Project-dimensions of steamer channels will be maintained. Work
upon regulating structures will be, first, that necessary to safeguard

-such structures,” and second, will include . extension of regulating -
works at the points most ‘urgently requiring contraction and protee- -
tion of river banks. The new work now being done aims to advanée -
continuously downstrédm ‘from fixed points and ‘where possible; to -
improve first the most’ diffictilt érossings in the steamboat ‘channel, -
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and_protéct the most rapidly cavin%)ebanks._ These operations, in-’
cluding maintenance of plant, will _carried on continuously ex:
cept' in-midwinter, when navigation and river work are interrupted
by ice conditions. .. .~ . . .
The low-water season,. July to, November, inclusive, is the. most
favorable time for the construction and maintenance of regulating
works, especially for placing revetment-and repairing paving, . Early
spring is, however, the most: favorable time for the. construction of
permeable dikes (contraction works), as rapid-aceretions are secured
during summier high water which protect the dikes from ice attack. -
Dredging.will be required,tdependjin'f~up'o,r'1 river stages, to maintain
. the channels at their full project: dimensions.  During the ‘period
of active operations funds will be expended at the rate of $330,000
er month; during the winter (3 months) in re%)air_ing: and carin
or plant in -winter harbor, $60,000 per month will be expended. It
is believed that all funds will be expended by June 30, 1982, -
The commerce on_ the Mississippi River in this district requires
navigable channels of assured depth and-stabilized location. The
large amount of contraction work and revetment constructed in re-
cent years has done much to achieve. this result and has. greatly
benefited navigation. o _ S C
~ The sum of $3,775,000 can be profitably expended during the fiscal
vear ending June 80, 1933, as follows: =~ . .- : o
Maintenance of project dimensions of channels -by dredging:

United States plant operated by hired. labor, upkeep of 4:
hydraulic pipe-line dredges, 1 dippgr dredge, and contract

dredging A , : AN $800, 000, 00
Construction of new regulating works, dikes, and revetments: .
By contract— , o
Dikes o ~— $800, 000, 00
Revetment ... — — ~ 700, 000. 00
' A C ——— 1, 500, 000, 00
By United States plant and hired labor— - s )
DIKeS . e e e 100, 000, 00 '
Revetment e .100,000.00 . -
. - 200, 000. 00
New plant, by contract: 20-inch pipe-line cutter-head dredge_____ - 500, 000. 00
Maintenance of regulating works: By United States plant and . :
hired labor_.._. e - fmne 600,000, 00
Engineering” and’ contingencles_... - » : 175, 000, 00

Total (new work, $2,200,000; malntenance, $1,575,000)__ B, 776, 000, 00

Uommercial stotistics.—~The freight traffic of the Mississippi_River
on the stretch between the mouths of Illinois and Ohio Rivets .
amounted to 926,957 tons in 1930. Of this amount 841,158 tons was
upbound, consisting largely of sugar, cément, lo‘gg,.'sulphur store,
burlap and bagging, sisal, coffee, and lumber. Downbound traffic
amounted to 585,799 tons, which included 280,780 tons of stonme,
123,056 tons of wheat, besides such other commodities as iron and iron

rq'dlﬁcts, logs, coal, fruits and vegetables, cement, and other package
reight, S

Oomparative statement

Year Tons "Value Passengers || Year Tons Value Passenzers
19%..._... 1,005,070 | 849,025,468 | 1,336,920 [} 1920, ... 891,756 | 967,862,800 | 1, 560, 386
19722270 N 17110,402 |48, 257, 628 1§a?§§m 1930_20°301 028,067 | 63,068, 513 | 1,267,141
1928........ 1,430,183 { 68,060,801 | 1,320,230 . : ~ S
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: : Ooat m ﬂmmoial mmmwry .
'Gost of néW ‘work to’ June 80, 1981___.

...... $28, 750, 409 64
Cost of maintenance to June 30, 1981 : - 18, 639, 702.40
; Total cost of permanent work to June 30, 1081 __-_ ’37, 390, 112,04
Value of plant, materials, eté, on hand June 30, 1981 ... 2, 245 933, 02
. Net total cost to June 30, 1931 ‘39, 636,065, 08
Plus aiccounts recelvable June 30, 1931 « 224, 680. 36
' " Giross ‘total costs to June 30, 1931. - 89,860,745, 42-
Minns accounts payable June 30, 1931 219, 189 77
.=~ . ‘Net total expenditures._- : 39, 641, 555, 65
Unexpended balance June 30, 1931. 3, 158, 178, 00 -
--<Total amount appropriated to June 30, 1981 _._.____ ~ 42,799,733.65
,Al'i;!eal.ym ending June 30 1027 1928 1629 . 1930 | 103 -
et of new Work....r......._.. , 432, 58 827,73 [82, 020,138, 59| 93, 048,928, 54
N e Y T T e
" Total 008b. —airemnnennnis 1,781, 010, 02 | 3,232, 446.58 | 3, 257, 140. &8 |'3, 126, 877,58 | 3,004,124 83
Total expended... . ocvouensn.nsn 1,781,010, 02| 8,465, 048,71 | 2,689, 108.96 | 2,405, 7560.60 | 3, 9368,013.40
Anomo. ........................ 3, 000,000, 00 |3, 874, 677.99 | 2, 175,000. 00 aooomoo 4.28100&00

. 3Due to excassive debit balaneel on tom No. 23. in' the amount of $247 337 42, being
l:fn‘d o prior- costs, the costs to Jume 30, 1930, are increased by thiy amount, of
which $81,610.04 is new 'work and $215,727.38 % 1 mairitenance.

Balance unexpénded July 1, 1980.. e mm $2, 815, 191. 40
Aniount allotted from War Department approptia- A
tion act approved May 28, 1830_ $485, 000. 60
Amoiiit allotted’ trom emergency appropriation act . L
approved Dec. 20, 1980. -1, 050, 000. 00
Amount allotted from War Department appropria- .
tion act approved Feb 23, 193 ................. 2, 831, 000. 00 "
. — 4, 868, 000. 00
Amount 'to be accounted for - 7 181 191. 40
Deductions on account of revocation of allotment__, ___________ 85, 000. 00
Net amount to be acconnted L0 e T, 008, 191, 40
Gross amount expended.- i $3, 955, 067. 03
Less_receipts from sales 17, 063. 63 L
» 3, 938, 013. 40
Balance unexpended June- 30, 1931 - remeene 8,158,178, 00
(‘)utstandlng linbilities ‘June 80, ST M $647, 618, 09 o
Amount covered by nncompleted contracts......_____ 140, 468, 85 o
688, 086. 04 .
Balance avaﬂable June. 30, 1931 _________________________ 2,470, 091,06
Accounts recéivable June 80, 1931__-_..-_..-_; ................. ~___ 224, 680.36
Unobligated ‘balance tivailable June 30, 19‘-31 ____________ 2,604, 771. 42
Amount (estimated) required to be appropr!ated for comp!etion o
of existlng project S e e e e 12, 800, 000. 00
Amount that can be proﬂtubly expended in fiscal year ending : '_ .
Jﬂne 30 1933 LT I
"FOr neW WOrK .o oo ——— 2, 200, 000. 00
For maintenance’ . 1,575,000.00
Total *. e — o e e 8, 176, 000. 00

2 MIS%OURI RIVER, HERMANN TO MOUTH
- For report on this 1mprovement see page 1242,

i Excluslve ot avallable tunds
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liminary examination, were received. They are being held by the
Board of Engineers for Rivers and Harbors for the purpose of
securing additional information and for further study.

Reports on the following localities, called for by the flood control
act approved May 3!, 1924, and the river and harbor act approved
January 21, 1927, are combined with report on survey of the Ar-
kansas River and tributaries, made under the provisions of House
Document No, 808, Sixty-ninth Congress, first session, and section
10 of the flood control act of May 15, 1928, now receiving consider-
ation by the Board of Engineers for Rivers and Harbors:

1. Oanadion River, N, Mew., Tew., and Okla., with a view to the
control of the floods.

2. North Fork Oanadian River, Tew. and Okla., with a view to the
control of the floods,

3. Deep River, Okla., with a view to the control of the floods.

4. Verdigris River, dlcla,., with a view to the control of the floods.

6. Litile River, Okla., with a view to the control of the floods. -

6. Oimarron River, N. Mew. and Okla., with a view to the control
of the floods.

7. Arkansas River, Kans., Okla., and Ark., with a view to the
control of the floods.

8. Arkansas River and its tributaries, Avk. and Okla.

IMPROVEMENT OF RIVERS AND HARBORS IN THE ST.
LOUIS, MO., DISTRICT

This district includes the Mississippi River between the Ohio and
Illinois Rivers, Missouri River, Hermann to mouth, and removin
snags and wrecks from the Mississippi River between the movths o
the Missouri and Ohio Rivers, and from Old and Atchafalaya Rivers,

District engineer: Maj. William A, Snow, Corps of Engineers.

Sector engineer: Lieut. Col. R. C. Moore, Corps of Engineers.

Division engineer: Col, George R. Spalding, Corps of Engineers,

IMPROVEMENTS

, : . Page | ' _ o ) Page
1. Mississippl Rlver between the 3. Removing snngs and wrecks
Ohio and Illinols Rivers._. 1001 froin the ‘Missisgipp! River,
2. Mlssourl River, Hermann to below the mouth of the
the mouthe e 1100 Missouri River, and from
. the Old and Atchafalaya
Rivers oo 1100
4, Examinations, surveys, and
contingencles ' (general) ___ 1104

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND ILLINOIS RIVERS

Location and description—The Mississipi River- rises in Lake
Ttasca, Minn., flows south 2,470 ‘miles, and ‘empties into the:Gulf of
Mexico, Thefportiori‘included in this report: embracés two sections—
the 195-mile section lmown as the middle Mississippi, between the
tributary. Ohic_and Missouri Rivers, and’ the. 23.3-mile part of.the
upper Mississippi: between-the Missouri -and Tllinois Rivers, 1,078 to
1,296.8 miles from the Gulf, Thé drainage area of the valley. to.the
Ohio and discharging through the district is 718,000 square miles.
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At St Louis the discharge in cubic feet per second for the Yow-water
plane,! minus 2-foot {,ruge, is 40,0005 for mean stage, 12.2-foot gage,
180,000; for bank-full stage, 80-foot gage, 650,000; and for maxi-
mum flood, 1,350,000; mean discharge of river is 185,000 cubic feet
per second. At Grafton, mouth of the Illinois, the discharge in
cubic feet per second for mean low water, 22-foot gage, is 30,000
for mean stage, 8.5-foot gage, 100,000; bank-full stage, 18-foot gage,
256,000; and for maximum flood, 450,000.

In the middle Mississippi the average natural depths available for
navigation at low water, mean, and bank-full stages are about 4, 9,
aml 16 feet, respectively; i, e, crest of bars rise and fall with stage
as 1 to 2.5, In the section above the mouth of Missouri the average
natural depths available for navigation at low water and bank-full
stages are about 3 and 8 feet, respectively, Oscillation between
annual low and high water averages 40 feet at Cairo, mouth of Ohio
River, and 25.7 feet at St. Louis, 17 miles below the Missouri River,
and 177 feet at Graflon, mouth of Tllinois River. The extreme
range is H7.4 feet at Cairo, 44.4 feet at St. Louis, 38.3 feet.at mouth
of Miszouri River, and 33 feet at Grafton, mouth of the Illinois
River. Considering annual averages, the river stage at St. Louis
oscillates between low water (1.4 feet) and mean stage (12.2 feet)
for 200 days and between mean stage and high water (27.1 feet) for
152 days; and at Grafton the river stage oscillates between low water
(2.2 feet) and mean stage (8.5 feet) for 215 days and between mean
stage and high water (19.6 feet) for 150 days. The low-water plane,
mouth of Ohio River, is 274 feet above mean sea level and at mouth
of "‘Missouri River, 303 feet, with an average slope of 0.6 foot per
mile, The low-water plane at the mouth of the Illinois is 406 feet
above mean sea level, average slope 0.5 foot per mile between that
and the Missouri River. Current at mean stage is about 2.5 miles
per hour and the average width between banks is about 4,500 feet.

Original condition.—~The waterway of the middle Mississippi was
divided by numerous islands and bars, which distributed large por-
tions of the flow through chutes, sloughs, and secondary channels to
the detriment of navigation; at many of these localities the natural
width of the river was 1 to 1.5 miles and the maximum usable chan-
nel depth at low water was only 3.5 to 4 feet; above the mouth of
the Missouri the natural channel depth at low water was only 2.5 to
4 fect.

Previous projeots.—The original project for the improvement of
the Mississippi River between the Ohio and Illinois Rivers was
recommended by a board of engineers in a report dated April 13
1872, and concurred in by the Chief of Engincers. The cost and
expenditures for the middle Mississippi prior to the adoption of
the present project in 1881 were $1,495,000 for new work.

IFFor that part of the river between the Illinois and Missouri
Rivers the first appropriation was made in the river and harbor act
of June 10, 1872, and appropriations were continued intermittently

'Minus 2 feet on St Touls gage, 2 feet on Commerce gage, and 4 feet on Cairo gage
the plane of reference, ndopted 1027, for district operationa, ‘' Standard low water,
mln,)tod 1881, was 4 feet on St, Louis gage, the dlscharge being approximataly 40,
ctthie feet per second; beenuse of locally contracted waterway and consequent lowering
of low-water plane that volume now passes at about the minus 2-foot stage.
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until the adoption of the project authorized by the river and harbor
act of March 2, 1907, which provided for a 6-foot channel to be
obtained by contraction works consisting of wing or spur dams for
narrowing the main channel of the river and closing dams for side
chutes and by dredging.  The cost and expenditures were $592,455.68
prior to the adoption of the 1907 project and $671,603.10 under
that project, or a total of $1,264,058.78 for this section of the river,
of which $1,122,456.68 was for new work and $141,603.10 for
“maintenance.

The total cost of previous projects for the entire section between
the Ohio and Illinois Rivers was $2,354,058.78, of which $2,212,455.68
was for new work and $141,6038.10 for maintenance. The total
expenditure was $2,354,058.78.

y For further details see pages 1879 and 1880 of the Annual Report
or 1915, :

Hoisting project.—This provides for obtaining and maintaining a
minimum channel depth of not less than 9 feet, a minimum width of
not less than 800 feet at low water, with additional width in bends
from the mouth of the Ohio River (1,078 miles from the Gulf) to
the northern boundary of the city of St. Louis, 191 miles; thence 200
feet wide, with additional width in bends to the mouth of the Illinois
River, 27.3 miles, all to be obtained by regulating works and dredging.

First, by regulating works, for closing sloughs and secondary
channels, and narrowing the river. The following table shows the
project width for middle Mississippi :

Low water Mean stage Bank full

Subdlvision of river Length M M M
enn ean ean
Width | gepth | Width ] ety | Widib | qenth

Miles | Feel Feet Feet Feet Feet Feel
125.7 81 3,280

River Des Peres to Grays Polnt......... ... 2, 260 , 14,8 | 4,600 23.3
Commerce to Commerelal Point.. .. ccooonoo.. 7.2 2600 8| 4,500 13.0| 6,000 20,3
Comnercial Point to Ohlo Riyer.. ......... 32,2 | 2,000 8| 3500 14,01 4,800 24,9

Building new banks where the natural width is excessive and
protecting new and old banks from erosion where necessary to secure
permanency. : ' o

Second, by dredging or other temporary expedients to maintain
channels of project dimensions.

The project for regulating works was adopted in 1881 (Annual
Report, 1881, p. 1636). Dredging was introduced as a part of the
{)roject by the river and harbor acts of 1896, 1902, 1907, and 1922, the

atter of which- provides for dredging channels to landing places on
the main river and subsidiary sloughs for the river above the mouth
of the Missouri River. That part of the project for the middle
Mississippi which proposed regulating works was practically abro-
gated by acts of March 8, 1905, March 2, 1907, and the joint resolution
of June 9, 1906.. The river and harbor act of June 25, 1910, restored
regulating works to the project and be%an appropriations with a view
to the completion of the improvement between the Ohio and Missouri
Rivers wi(EAin 12 years, at an estimated cost of $21,000,000, exclusive
of amounts previously expended. (H, Doe, No. 50, with accompany-
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ing atlas, 61st Cong., 1st sess.; and H, Doe. No. 168, 68th Cdng., 2d
sess.) The river and harbor act.of January 21, 1927, provided for
a depth of 9 feet and width of 800 feet from: the Ohio River to the
northern boundary of St. Louis and increased the estimate for main-
tenance to $900,000 annually. (R. and H. Com. Doe. No. 9, 69th
Cong., 2d sess.) The river and harbor act of July 8, 1930, modified
the project between the northern boundary of the city of St. Louis
and Grafton (mouth of Illinois 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 $120,000 annually for
maintenance. (R. and H. Com. Doc. No. 12, 70th Cong., 1st sess.)

The estimated cost of new work, revised in 1931, is $35,650,000,
with $1,100,000 for annual maintenance,

Recommended modifications of project.—None,

Local cooperation.—Although no local cooperation has ever been
required by law, the United States participated with local interests
in some of the first confining or regulating works of the district.
For historical sketch see Annual Report, 1902, page 2607, and House
Document No, 1067, Sixty-first Congress, third session, page.-30.
Since 1838 private and corporate interests at their own expense
have constructed 45,700 linear feet of solid and permeable dikes or
wing dams costing $1,100,000, and 85,000 linear feet of bank pro-
tection, including various revetments, paved wharves, railroad in-
clines, terminal docks, and improved landings, costing $8,600,000.

All of these structures contribute to the confinement and gereral
imp'rozement of the river and to the completion of the existing
project.

Terminal facilitics—The water terminal and transfer facilities of
the district are fully described as of December 81, 1918, in House
Document No, 6562, Sixty-sixth Congress, second session, pages 1211~
1239; in addition thereto reference is made to Annual lieports, 1921,
pages 1109-1200; 1922, pages 1222-1223 ; 1923, pages 1080-1081; 1924,
¥age 10813 1929, page 1104; and 1980, page 1193. Additionai data

or terminal facilities is also contained in ransportation Series No.
2, 1929, Transportation in the Mississippi and Ohio Valleys.

Effect of improvement—Some of the resultant benefits to com-
merce from the improvements are: (a) Larger - and deeper-draft
boats and barges are now being used; (8) the difficulties.and hazards
of navigation have been reduced, a 9-foot channel being generally
available during the navigation season from the mouth of the Ohio
River to the northern boundary of the city of St. Louis, and a 8:foot
channel generally being available from that point to the mouth of
the Illinois River; (¢) freight rates by rail to points on Mississippi
River and tributaries are much lower than to points only a :;:aw
miles back from the river; freight rates by water are generally 80
per cent of the rail rates. Barge-line rates are now available
throughout this section of the Mississippi River, and the advantage
of joint rail-water rates are being ex loifed. - :

perations and results during fiscal year.—Extensive construe-
tion works were carried on throughout the year with river stages
suitable for construction; work was carried on by hired labor with
Government &Jlant and by contract from July 1, 1981, to June 30,
1932, The district’s standard forms of: construction were used.
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Regulating works were maintained and project dimensions of chan-
nels were secured by dredging, Location, quantities, and costs of
regulating . works follow: -

' Dikes or hurdles Bank protection (révatment)

o BMbggg =8 Mattross

Class of work and locality |BOUth B | PAviog,

: : X quares,

-Ohfo [Num-{Linear} o0, INUm- Lineac \goaiaet™ 100 '| Costs
River | Per fest ber | lt)?ntf: qmo " square
| “pro- square oot

tected aet

Netwo tyofk, by contract’

Elk.Island
Elira Towhead
Buffalo Island.. 68,
Dogtoothe el 25 |. 19,340.92 | fecceeman]omemeo e i FORRASANES
Burnham-Island 36 ; wdimdasange 2,580 2,618 1,206 | 80,204.80
Commerce Island a8 82,200.48 |- ooeemccanc]eecremaiccimeie e
ape Qirdrdeau. ... L & J TSR PRSI S 1,460 1,480 501 | 15,928,004
Little Flora Oreek,. 56 erhenmieene 3, 2,764 1,103 050,
Brunkhort... B el e Y R I T
T | T codudyieton .,
RookWood. .- nrve o meomeoe 102 141,147,780 |l e st
Klondike Landing......-.. 112
8te, (Genevieve.cvemeracre-- 123
QOshorne ¥léld........ - 142
Wilson Island.. 143
Harlow Isiand.. 143
James Landing. 148
Merameo River............ e
Total.menn--- eeanae % IR 47,174.60 | 8 [ 15,080 | .15,103.| 6,008 1210, 449,23
New. work; Unitéd States :
plant and hired {mbor .
BlkInland. .cvcmicconnnncass BT ) JRISY N (SRS (R SO " 367} 8, ?g}{. 5
Prices Landing.- - occmeunn.. ke 1 18 AN SRR KPR AR SO PO R 30 737,00
Commerolal Point.......... i3 oK DO ISR EN 2,20 | 2,507 . 083 37,634.88
Powers Island,...... pmacaan . 38 [N PO P, ceemee 100 11,1 1 PR 702,45
Byt Bure Towhead .- e v Mt oo I 1,406 | 1,870 | 682"| 27,806.85
80

...........

............................

b R 218 84304
IR/ 3 ISR I ORI PRI S
Pulltight - 15,782, 45 SRR ISR A
Wood RIVer..e...... 34,807, 18 1,665 638 % %8814
Maple Island ........ ammie 163,480,131 . o foeenicinfienanenn 4,073
Alton Reagh  wcocncvrnsan 613.80 §- o cneifacerning|enmuenan % R S,
Porfage Island  ..... yoeeaa] U2 heeerfenncanfoscracanens 280 ooeaneee- 2,603.66
. 7 s N I 449,309.08 | 0,238 | 3383|116, 367,88
Maintenianoe by United States| . . . . REEE b
plam”aﬂ'dbgmd abor : . C q
? f A ) N RS BRG] BV TR
Total soceeiennimnaifionens feesee] £ 530 1100,328.45 | oooloeenai 2,33 2,222 ,7_5o_3§5-”

-

E]
H o

The cost of new regulating -works: was ‘$1,281,200.66,: including
$666,628.72 .. for: » contract - Wwork ;- the - .cost : of miaintenance. was
$184,683.70, . i i o T g pb e e K

The .plant: was mainthinéd. ini.a high: stage of efficiericy:.-- The
dredge: Fort Gage was equipped | with & new: condenser unit and
pump, the turbine was rebladed, and & new head installed. The new
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24-inch pipe-line dredge Dundee, under construction at- Pitts-
burgh throughout the year, will be of the Fort Gage dustpan sue-
tion type, 224 feet long, 45 foot beam, 4 foot draft, pumping
machinery powered by 1,200 horsepower turbo-electric generators;
two 20-inch cutter head suction £'edges are under construction;
20 steel pontoons were completed by contract for use with the
dredge Dundee; additional plant secured by contract was two steel
quarterboat hulls, 152 by 84 by 4 feet; four 18-foot motor launches
and one 24-foot sedan launch. Ten small launches are under con-
struction. The following towboats were acquired by transfer—the
Guyandot from the Cincinnati district, the Mamie Barrett, and the
Minneapolis from the Rock Island district, Twenty barges were
secured by transfer from the Rock Island district, and the towboat
Tecumseh was transferred to the Pittsburgh district. Expenditures
for new plant were $1,129,508.64, including repairs to the dredge
Fort Gage.

The required 9-foot channel was maintained by the six United
States a.n?l five contract dredges, except for short periods, until a
dredge could get to the shoal; during the spring season there was at
no time less than a 9-foot channel below the mouth of the Missouri
River. During the year 122 shoals developed—60 requiréd dredging
once, 23 required dredging twice, 8 required dredging three times, 4
required dredging four times, 2 required dredging six times, and
the balance, 25, disappeared without dredging; 10,617,421 cubic
yards of sand and gravel were dredged by United States dredges
from 81 channels through 69 bars. In addition, 2,465,187 cubic yards
were dredged by contract from 16 channels through 9 bars, and
146,686 cubic yards from the winter harbor in Alton Slough. The
channels dredged had a combined length of 39.2 miles, an average
width of 830 feet, and an average gain depth of 4.9 feet. The total
cost of dredging was $1,009,529.28, which includes $211,598.08 for
contract dredging in channels and $36,720.756 for dredging a winter
harbor in Alton Slough. ‘

Hydrographic surveys were “made covering 576.2 miles of river,
The cost of surveys and gages was $187,088.47, including $28,007.60
for aerial survey. .

The total cost of the work was $2,668,187.79, of which $1,271,886.34
was for new work, including $40,5695.68 expended in preliminary sur-
veys for locks and dams and $1,381,301.45 for maintenance, includ-
ing dredging and surveys. The total expenditures were $3,228,742.78,

Condition at end of fiscal year.~The regulating works are about 6
per cent completed, The quantities required to com¢lete the project
are estimated as follows: 107 dikes, 164,660 linea' feet; 24 revet-
ments, 304,198 linear feet. All work is in excellent repair and has
greatly improved the channel. Dredging is required at low stages to
remove temporary shoals and maintain the required channel depths.

In recent years the project dimensions of channels have generally
been maintained throughout the navigation season with only slight
and infrequent delays to navigation, The navigation season usually
extends from the early part of February to the latter part of Decem-
ber, the river beinﬁ generally closed by ice the remainder of the year.,
For six months the river is usually above a 10-foot stage, and the
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minimum channel depth has generally prevailed throughout the dis-
trict without dredging. : :
The following table gives condition of channel:

Lengtn| o A owd | trolti
n ng pe rolling
Sections of sec- | less |Perlod )| more |Perlodi? low | depth
tion {than9 than ¢ water {June 30,
feat foet width 1932
Miles | Milee | Days | Miles | Days Feet
Mouth of Ghlo to Commercial Point....... 32,2 1.1 18| 3L1 282 | 2,000 9
Commnerelal Point to Commercs............ 7.2 0.8 4 6.3 286 | 2,500 9
Jommerce to Gray's Point._ ... _._______... 8.9 0.0 0 6.9 300 | 2,085 9
Qray’s Point:to Grand Tower. ......-.a.._ 33.5¢ . 3.6 22 30,0 2181 2,250 9
Grand Tower to Fort Gage.... . ccncenne.. 36,2 2.8 31 33.7 209 | 2,260 9
Fort Qage to Little Rook._....... e ceae 8.5 2.0 36 7.5 2661 2,250 9
Little Rock to River Des Peres....._....... 46,8 8.7 28 30.8 202 { 2,250 9
River Des Peres to Northern Boundary,
cltyof 8t. Louls ... eeeinnreccenaas 19.0 0.2 3 18.8 2071 1,700 .9
Northern Boundary to mouth of Missourf
) 2417 S 4.1 0.0 0 41 300 2,250 9
Mouth of Missouri River to Ilifnois River..| 23.2 17.7 102 8.6 1981 1,400 8

t Total days but not continuous., -
1 Navigatfon season, Feb. 1§ to I)ec. 16, 300 days.
1 Chaanel diversion,

The total costs under the existing project to the end of the fiscal
year were $22,404,840.30 for new work and $14,889,843.81 for main-
tenance, including dredging and surveys, a total of $87,204,684.11.
The total expenditures on the existing project are $40,111,289.65,

Proposed_operations—The balance unexpended at the end of the
year, including accounts receivable, together with an allotment of
$2,257,000 made during July, 1932, will be applied as follows:-

Accounts payable June 80, 1982 e e $560, 075. 05
New work ! .
By contract— -
Dikes, July, 1832, to June, 1933 . ... $636, 000, 00
Revetment, July, 1982, to December, 1932... 645, 600, 60
2 cutterhead pipe-line dredges, July 1, 1932,

to Feb, 1, 1983.....__ 417, 625, 46
Pontoons and auxiliary equipment for new - . i
dredges, Oct, 1, 1832, to Mar, 1, 1933 119, 500. 00

10 motor boats, July 5, 1932, to Aug. 20, 1932. 10,000, 00
By hired labor with United States plant-—

Dikes, July, 1982, to June, 1933 _ ... __.__ 55, 000, 00
Revetment, July, 1032, to December, 1932.._ - 1, 000. 00
1, 888,125, 46
Malintenance: -

By hired labor with United Stutes plant—
Dikes and revetments, July, 1982, to June,
1088 e i e e s e e e e e 270, 000. 00
Surveys, gages, and studies, July, 1932, to
Juue, 1988 e 115, 000, 00
By ]coxttract and hired labor with United Stntes
plant--—
Project dimensions of channel by dredging,
July, 1032, to June, 1983 ._______________ - 815, 000, 00
X — 700, 000, 00

Total fqr Al WOTR et et e e 2, 833. 200, 51

Project dimensions of steamer channels will be maintained. Work
upon regulating structures will be, first, that necessary to safeguard
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such structures, and, second, will include extension of . regulating
works at the points most urgently requiring contraction and protec-
tion of river banks, The new work now being done aims to advance
continuously downstream from fixed points, and, where possible, to
improve first the most difficult crossings in the steamboat channel, and
protect the most rapidly caving banks, These operations, including
maintenance of plant, will be carried on continuously except in mid-
winter, when navigation and river work are interrupted by ice
conditions. :

The low-water season, July to November, inclusive, is the most
favorable time for the construction and maintenance of regulating
works, especially for placing revetment and repairing paving. Early
spring ig, however, the most favorable time for construction of per-
meable dikes (contraction works), as rapid accretions are secured
during summer high water which protect the dikes from ice attack.
Dredging will be required, depending upon river stages, to maintain
the channels at their full project dimensions. During the period of
active operations funds will be expended at the rate of $270,000

er month; during the winter (three months) in repairing and car-
g for plant in winter harbor, $50,000 per month will be expended.
It is believed that all funds will be expended by June 30, 1933,

In addition, the sum of $457,000 is held in reserve for allotment
to this project during the fiscal year 1933, _

The commerce on the Mississippi River in this district requires
navigable channels of assured depth and stabilized location. The
large amount of contraction work and revetment constructed in
recent years has done much to achieve this result and has greatly
benefited navigation, ,

The additional sum of $3,700,000 can be profitably expended dur-
ing the fiscal year ending June 30, 1934, as follows:

New work:

By contract—
Dikes, July, 1033, to June, 1984 ..___.__.. $1,100, 000
Revetment, July, 1933, to Dee,, 1033 oo 1, 100, 000

By hired labor with United States plant—-
Dikes, July, 1983, to June, 1984....___ . ____ . __ 250, 000
Revetment, July, 1833, to Dec., 1983 __________ 250, 600

—————— e $2, 700, 000
Maintenance:

By hired labor with United: States plant—
Dikes and revetment, July, 1933, to June, 1934_ 250, 000
Project dimensions of channel by dredging, July,

1933, to June, 1934__. — il 500, 000
Surveys, gages, and studies, July, 19383, to June, )
1984 o e 250, 000
. ——e 1, 000, 000
Total for all WOrK- oo viee . 8, 700, 000

(‘ommercial- statistics.—For detailed information concerning the
commodities and tonnage handled, of which 467,685 tons were up-
bound and 835,349 tons were downbound, reference is made to the
coxlnmercial statistics report of this district published in a separate
volume. . ‘

Analysis of the tonna%(} statement shows the principal commodities
handled as follows: Upbound—Vegetable food products, ores,
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Status of reports called for by river and harbor aocts and commiilee resolutions

3! 3, -
Locality Authorization { . "("‘(s,;{g:éfg House document R“&‘;&‘:A‘m
Arkansas Riverandtrib-] River and  Marbor fee.oooeoeeae e oe oo i
ularies, Ark. and Okla  Aect, Jan, 21, 1927,
Arkansas River, Knns,, | Aot, May 31, 1024 4o oo oo ia i
Okln., and Ark,, flood
control. .
Black River, Ark. and | River and Harbor { Jan. 18,1988 § oo o o, Unfavorable,
Mo, anil Black River, Act, Aug. §, 1017,
Ark. and Mao., above
Black Rocek, Ark.

(flood control).
Cache River, Ark.._.... River and Marbor §.oo o e
) Act, Jan, 21, 1927,
Canadian River, [ Aet, May 31, 102 .l

N.Mex,, ‘Tex, and
_Okla. (flood controt).
Cimarron River, |..... (41 VAU (P

N.Mex. and  Okla,

(flood control).

Deep River, Okla. (flood |._.._ Ao

control).

Little  River, Okin. {..... [ 1o T F TN
(tlood control).

North Fork Canadian {..... L4 S N S |

River, Tex. and Okla.

(flood control).
Verdigris River, Okin, {..___ 14 (T [P

(floodd control). l

IMPROVEMENT OF RIVERS AND HARBORS IN THE
ST. LOUIS, MO., DISTRICT

This district includes the Mississippi River between the Ohio
River and Clarksville, Mo.; Missouri River, mouth to Hermann,
Mo.; and removing snags and wrecks from the Mississippi River
between the mouths of the Ohio and Missouri Rivers, and from Old
and Atchafalaya Rivers.

On March 24, 1933, the Mississippi River between the mouth of
the Illinois River and Clarksville, Mo., was transferred to this dis-
trict from the Rock Island, Ill., district. This section is included
in the report of Mississippi River between the Illinois River and
Miuneapolis, Minn,

District engineer: Maj. William A. Snow, Corps of Engineers.

Sector engincer: Lieut. Col. R. C. Moore, Corps of Engineers.

Division engineer: Col, George R. Spalding, Corps of Engineers;
Lieut. Col. R. C. Moore, Corps of Engineers, acting division engineer

since May 19, 1933. .
IMPROVEMENTS
Page . Page

1. Mississippi River between 4. Removing snags and wrecks
the Ohio and [llinois Rivers. 662 from the Mississippi River,

2, Mississippi River between below the mouth of the
mouth of Illinois River and Missouri River, and from
Clarksville, Mo_.__.____. 674 the Old and Atchafalaya

3. Missouri River, mouth to Rivers. ..ol 669
Hermann, Mo. .. ____.___ 707 | 5. Examinations, surveys, and

contingencies (general)... 672

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND ILLINOIS RIVERS

Location~The Mississippi River rises in Lake Itasca, Minn.,
flows south 2,470 miles, and empties into the Gulf of Mexico. The
portion included in this report embraces two sections—the 195-mile
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section known as the middle Mississippi, between the tributary Ohio
and Missouri Rivers, and the 23.3-mile part of the upper Mississippi
between the Missour: and Illinois Rivers, 1,078 to 1,296.3 miles from
the Gulf.

Previous projects—The original project for the improvement of
the Mississippi River between the Ohio and Illinois Rivers was
recommended by a board of engineers in a report dated April 18,
1872, and concurred in by the Chief of Engineers. The cost and
expenditures for the middle Mississippi prior to the adoption of
the present project in 1881 were $1,495,000 for new work.

For that part of the river between the Illinois and Missouri
Rivers adopted in the River and Harbor Acts of June 10, 1872, and
March 2, 1907, the cost and expenditures were $1,264,058.78.

The total costs and expenditures of previous projects for the entire
section between the Ohio and Illinois Rivers were $2,354,058.78, of
which $2,212,455.68 was for new work and $141,603.10 for mainte-

nance.
For further details see prges 1879 and 1880 of the Annual Report

for 1915.

Ewisting project—This provides for obtaining and maintaining a
minimum channel depth of not less than 9 feet, a minimum width of
not less than 300 feet at low water, with additional width in bends
from the mouth of the Ohio River (1,078 miles from the Gulf) to
the northern boundary of the city of St. Louis, 191 miles; thence 200
feet wide, with additional width in bends to the mouth of the Illinois
River, 27.3 miles, all to be obtained by regulating works - and
dredging.

First, by regulating works, for closing sloughs and secondary
channels, and narrowing the river. The following table shows the

project width for middle Mississippi:

Low water Mesn stage Bank full
- Subdivision of river Length M M M

ean ean ean

Width dopth Width depth Width depth

Miles | Feet Feel Feet Feet Feet Feel
River Des Peres to Grays Polnt.............. 125.71 2,250 81 3,250 14.8 1 4,600 2.3
Commerce to Commercial Point...._ ... ._._. 7.2 2,500 81 4,600 13.0 6,000 2.8
32,21 2,000 81 3,500 14.0 | 4,800 24.9

Building new banks where the natural width is excessive and
protecting new and old banks from eresion-where necessary to secure
permanency. '

Second, by dredging or other temporary expedients to maintain
channels of project dimensions.

The project for regulating works was adopted in 1881 (Annual
Report, 1881, p. 1536?1 Dredging was introduced as a part of the
project by the River and Harbor Acts of 1896, 1902, 1907, and 1922,

the latter of which provides for dredging chanhels to landing places.

on the main river and subsidiary sloughs for the river above the
mouth of the Missouri River. That part of the project for the middle
Mississippi which proposed regulating works was practically shro-
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gated by ncts of March 8. 1905, March 2, 1907, and the joint resolution
of June 29, 1906, The River and Harbor Act of June 25, 1910, restored
reguluting works to the project and began appropriations with a view
to the completion of the improvement hetwoeen the Ohio and Missouri
Rivers within 12 years, at an estimated cost of $21,000,000, cxclusive
of amounts previously expended, (H.Doe. No. 50, with accompany-
ing atlas, 61st Cong., 1st sess.; and H.Doe. No, 168, 58th Cong., 2d
sess.) The River and Harbor 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 increased the estimate for main-
tenance to $900,000 annually. (Rivers and Harbors Committee Doc,
No. 9, 69th Cong., 2d sess.) The River and Harbor Act of July 8,
1930, modified the project between the northern houndary of “the
city of St. Louis and Grafton (mouth of Illinois River) to provide
for a channel 9 feet deep and generally 200 feet wide Wiﬂll addi-
tional width around bends, at an estimated cost of $1,500,000, with
$125,000 annually for maintenance. (Rivers and Harbors Committee
Doc. No. 12, 70th Cong., 1st sess.)

The estimated cost of new work, revised in 1931, is $35,650,000,
with $1,100,000 for annual maintenance.

Terminal facilitics—The water terminal and transfer facilities of
the district are fully described as of December 31, 1918, in House
Document No. 652, Sixty-sixth Congress, second session, pages 1211~
1239.  Additional data for terminal facilities is also contained in
Transportation Series No. 2, 1929, Transportation in the Mississippi
and Ohio Valleys,

Operations and vesults during fiscal year—Extensive construction
works were carried on throughout the year with river stages suit-
able for construction; work was carried on by hired labor with Gov-
ernment plant and by contract from July 1, 1982, to June 30, 1933,
The distriet’s standard forms of construction were used. Regu-
lating works were maintained and project dimensions of channels
were secured by dredging. TLocation, quantities, and costs of regu-
lating works follow : _ - '

Dikes or hurdles Bank protection (revetnient)
Miles Maliress
Class of work and Jo. | Bbove Paving
colity "f"};’)""' i Linea squares,
“River 1 No. ‘r"(,et"r Cests [No. (BT [ quares,) 100 Costs
ver ee bank 100 | square
square feet
pro- foet
tected
NEW WORK, BY CONTRACT
(reenfield Bend......._._ Gl oo iaiiiiio) 2 9,600 12,020 4,202 | $257, 18%: 70
EIk Island, Mo.. ........ . U B | 5 001 623 15, 738. 45
Reechridge-Elk Istand..... $4,820.28 |. 13, 946. 34
BuffaloIsland....._._....0 17 |eo feeuionfomaaaea. 18,629, 79
Slding Towhead. _.._....1 244 . b ... 54,434. 82
anlg(s Paint, 111, :'g, g})(: gg ............
Oemneenn.. 83,868, 65 |- o |oeeeeie]e e e
[ DU feeerasen o b1, 854, 54
Powers.Island. ......__... deenan 120, 49
Burnham Island, IN._._..] 88 4. | ... .. )i.o......... 25, 108. 22
Clear Creek-Grayshorg. .. SRS , 120, 24
(‘.np%(llmrdeau, Mo..... b4 PR I gg, ggg%
L T NP R eemaan .
Qiboney Island”._ .00 50 |61 5,265 | e et ar .t L L e eeen
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Dikes or hurdles Bank protection (rovelment)

Miles , Mattress
Class of work and lo- l"l'h)(l“t‘{\ T -—=-| Paving
' culity t(()} io 14 14 squares,
ap D0 gy ) noar Cests  [NoJ MO fqunares,| 100 Costs
River feet feot, 00 geqinre
bunk | o gare | feel
bro- fuet ‘
tacted
LA - [FUREREY NS,
NEW WORK, BY C(ON-
TRACT—-CON,
Trevils Istand - Kionney
Point.... .. e 571 51 3,001 $87.526.00 .. e ]aaao. RN
Orand Towe 8 s 1{ 2,750 2,200 1,482 1 $51, 020, 53
Rrunkhorst.... O S8 .. Lo i 2, 605 2,075 1, 082 39, 6562. 56
fiberty Bend, I ... ... Wb el L] 2,000 2,053 904 31, 434. 20
Red Rock-Liberty Island. as] 61 3,025 08,205, 10 4. .. e e FUUT FU R,
Rockwood-Crain Island.. 103] 3 270 7,685 44 | e TSI DRSO
Orpfnc-Island... ... -_. me! 651 1,705 63,765.30 .. fooo e - [
Kaskaskia Island... ... ... 41 31 1,190 $O 2447 | e e e
Fort Chartres. _.......... 131 2 2000 102,183.78 1 1] 6,605 @, 751 2,661 137, 225,42
Fort Chartres West...... War .. foas. e - T R,480 3,710 1,387 59,041. 61
James Island. .. ... ... MO ]-oder ceeifercmmmeneeer 1) 6,000 5,010 2,624 | 130, 100.57
Cornlee Island............ T N S B 1] 2,80 2,431 1, 403 44, 202. 34
Herculanoum, Mo_... ... 1521 3| 1,500 EHAR G TR T NN RN ERPRPUS FPIPURPRY PP,
Chesley Island _.......... mwo| 3 1,500 48,202.84 | f oo e e
Twin Heliows-Pulltight .. we] 9 65610] 261,028,354, . .0 ... ... ].on ..o, I F
Woud River.............. 199 51 2,665 88, 818, 69 1 6, 300 6, 185 3, 121 103, 838. 02
Totalo e 57 | 33,865 {1,018, 7'16'. 331101 65,5351 70,824 | 31,122 |1,218,206. 41

NEW WOR, UNITED !
STATES FLANT  AND :
HIRFD LABOR

|
Beechridge. . ......._.._. B3] .. : 41 085 iy 67 10, 019, 33
Grand Lake-"Towhead ... 14 1. U SRR DRI AU 28. 40
Sliding Tawbead. ..... 2. - 11 1,560 1, 848 208 24, 583. 19
Xintiey Point___.. - 6% | 2 : SR U, RN S e
Hamilton Tanding. . . L1428 SR D S 1 980 974 376 19, 588. 52
Rockwood, 1., ... . 0211 10 24, 048.97 1o feece e et 1,704.70
Hlinois Klate Farm ... .. 1] 1 150 11,851,131 1 1,030 1,021 143 12, 9497. 13
Old River, Mo........... Hgj i 300 [EFR R T 3 T DO FURUP NP N
Ste. Ganevieve Isk, Il _.. 1221 41 L,000] w0026 ool eierieas
Fort Chartres West.... ... K 2 S PRSI IR B | 330 3304 ...... 5, 460. 39
Syeamore Landing .. _.... 1341 2 850 30,928.84 ... 8 oo eeieins RS R,
Penitentiary Point. ... ... 136 4 1,085 40,610.06 |- foee oo eaaaaan D R
Fish Bend................ Mo | 2 7 10,409.00 .. | o oo e e
Harlow Island. ... ... 140 1 115 17, 503.02 [....
Oshorne Field. ....... . . 3 e 1
Jédmes Landing. .......... 144 1 476 11,459.32 | ..j. ..o
Sulphur-Springs.......... w7l 2 %40 L TET5 .. ) . ..
Wood River. ............. 1901 1 &0 58111 ...
Maple island..._......... 0( 2 B46 | 40,080.27 1.,
Total. .o oaeoeaon e 2810430 ) 274,586.60 ) 6| 4,785 | 5,108 1,07 77, 876. 61

Maintenance by United

States plant and hired

labor. .. ..o oot 16,815 1 138,002.32 ... ... - L1121 8,243 { 160, 624.00

The cost of new regulating works was $2,587,415.95, including
$2,234,959.74 for contract work; the cost of maintenance was
$300,616.38.

The required 9-foot channel was maintained by the 8 United
States and 3 contract dredges, except for short periods, until a
dredge could get to the shoal; during the spring season there was
at no time less than a 9-foot channel below the moith of ‘the Mis-
souri River. During the year 91" shoals developed, .42 required
dredging once, 18 required dredging twice, 1 required dredging 3
times, 2 required dredging 4 times, 1 required dredging 6 times,
and ‘the balance, 27, disappeared without dredging.” There were
12,831,843 cubic yarcf’s of sand and gravel dredged by United States
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dredges from 63 channels through 44 bars, and 537,879 cubic yards
dredged outside the channels. Inaddition, 895,217 cubic yards
were dredged hy contract from 6 channels through 4 bars. The chan-
nels dredged had a combined length of 36.7 miles, an average width
of 330 feet, and an average gain depth of 5.8 feet. The total cost of
dredging was $820,869.16, which includes $90,626.51 for contract
dredging in channels.

Hydrographic surveys were made covering 624.3 miles of river.
The cost of surveys and gages was $152,501.36, including $12,378.28
for aerial survey.

The total cost-of the work was $3,879,394.42, of which $2,605,407.52
wag for new work, including $17,991.57 expended in preliminary sur-
voys for locks and dams and $1,273,986.90 for maintenance, including
dredging and surveys. The total expenditures were $4,173,239.29.

Condzition at end of fiscal year—The regulating works arc about
77 percent completed. The quantities required to complete the proj-
cet are estimated as follows: 75 dikes, 114,490 linear feet: 15 revet-
ments, 233,878 linear feet. All work is in excellent repair and has
greatly improved the channel. Dredging is required at low stages
30 remove temporary shoals and maintain the required channel

epths.

n recent years the project dimensions of channels have generally
been maintained throughout the navigation season with only slight
and infrequent delays to navigation, The navigation season usually
extends from the early part of February to the latter part of De-
cember, the river being generally closed by ice the remainder of the
year, ¥or 6 months the river is usually above a 10-foot stage, and
the minimum channel depth has generally prevailed throughout the
district without dredging.

The following table gives condition of channel:

Afford- Aflord- Pro- | Con- -
Length ing less ing posed | trolling
Sections of than 9 Period Y| more |Perfod!? Jow | dopth
© }section feot than 9 water | June
N (4 width | 30,1923
Miles | Miles | Days | Miles | Days Feet
Mouth of Ohio to Commercial Polnt_.__.....] 32.2 0.9 8 3.3 2021 2,000 0.0
Commercial Point to Commerce..... .- 7.2 .3 2 6.9 208 | 2,500 8.0
(ommerce to Qrays Point___..__.. 6.9 | ] 6.9 300 | 2,085 0.0
Qrays Point to Grand Tower, . 235 2.4 18 31,1 2847 2,260 8.6
Grand Tower to Fort Qage..... .. ..c..... 36, 2 2.0 18 34,2 282 | 2,250 8.0
Jrort (age to Little Roek .. ... . . ...... 9.5 2.5 a8 7.0 221 2,250 9.0
Little Rock to River Des Peres...............| 46,5 6.1 18| 41.4 2821 2,250 8.5
River Des Peres to northern boundary, city
Of 8€, Louds. e i ccnees 10,0 (oo 19.0 300 1,700 9.0
Naorthern hoiihdary to mouth of Missouri
J E AT U 4.1 .2 4 3.9 206 | 2,250 0.0
Mouth of M=souri River to Hlinols River__...|] 23.2 111 73| - 121 2271 1,400 8.0

! Potal days but not continuous.
1 Navigation season, Feb. 15 to Dec. 15, 300 days.

The total costs under the existing project to the end of the fiscal
vear were $24,969,652.14 for new work and $16,208,390.68 for main-
tenance, including dredging and surveys, a total of $41,178,042.892,
The total expenditures on the existing project are $44,284,478.94.

Proposed operations.—The balance unexpended, $1,722,205.84, in-
cluding accounts receivable at the end of the year, $65,266.03, together
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with an allotment of $1,220,000 made since June 80, 1983,

$3,007,471.87, will be apphed as follows:

Accounts payable. .o e e s e o e e et $76, 027, 94
Outstanding checks, June 30, 1988 _ e 10, 448, 14
New work (completion of existing contracts) :
Pile dikes:
Brooks Point — e e $157, 240, 00
Red Rock & Liberty Island.. o 9, 097. G0
Beechridge-Elk Island.. ... ______ 224, 347, 28
Fort Chartres . e 190, 225, 86
Kaskaskia I8land- oo 87, 265. 00
Twin Hollows. e 2, 759. 14
Sand dams: Wood RiVer. .o 26, 627. 58
Revetment:
Cupe GIraATden M o oo e, 15, 556. 00
Sliding Towhead —— - 5,491, 16
Woold RIVero e 46, 509. 00
Greenfleld BenGoo oo 289, 835. 00
Beechridge-BWik Island. .. .. 68, 861. 00
Brooks Polnt...... —— — 103, 526. 92
Fort Charfres..... —— 24, 012, 00
Powers Island.... —— 46, 500. 00
Clear Creek-Graysboro.._.. 35, 379. 00
Fort{ Chartres Westo oo oo e 27,692, 00
—— 1, 860, 923, 92
Maintenance ;
Accounts payable, June 30, 1988 _________ . ______ . ___.__ 44, 5086, 15
Outstanding checks, June 30, 1088 e __ 64, 048, 62
Dikes and revetment, various loealities .. ____ 356, 000. 00
Snagging.. .. S 5, 000. 00
Surveys, gages, and studies. ... _____ 9.», 045, 23
Dredging 005, 000. 00
— 1, 431, 945, 23
Balanee remaining. 19, 571, 87
Total e e 3, 007, 471. 87

The funds allotted from the National Industrial Recovervy Act

($3,000,000) will be applied as follows:

New work, by contract:
Piling dikes:

Cairo Protection, M. _______________________ $80, 000
Brooks Point, 120, 000
Giboney, Island ) U 160 000
Devils Island, Ill and Kinney Point, Mo________ 160, Q00
Union Point, TN .. . 120, 000
Brunkhorst, IM__ . _______ . ____ 120, 000
Liberty, Mo T 120, 000
Ste. Genevieve, I _________________ 160, 000
Harlow Island, Mo ______________________ 80, 000
Calico Island, IM_. . ___ 120, 000
“houteaw Island, IWM____ . ___ . 240, 000
Revetment : ]
Rlk Island, Mo, and Boston Bar, IN_.___________ 00, 000
Sliding To“heud, MO 60, 000
Little Flora Creek, Mo., and Swiftsure, TH..______ 990, 000
Liberty, Ill_._.. ——— e i 60, 000
Horse Island, Mo., and Kaskaskia Islnnd M. ___ 270, 000
Ilis Grove, Ill and Ste. Genevieve, Mo_ . 180, .000
Turkey Island 1 S 240 000
Tistablshment Island, Mo ______________ 180, 000
Sawyer Bend, Mo., zmd Choutesu Igland, IM_.___. 1'3.), 000
Seventy Six, Moo 215, 000
Motal . e ——

$1, 480, 000

1, 520, 000

3, 000, 000
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Project dimensions of steamer channels will be maintained. Work
upon regulating structures will be that necessary for their proper
maintenance, The new work now being performed under contract
atms to improve the most difficult crossings in the steamboat channel,
and protect the most rapidly caving banks. These operations, in-
cluding maintenance of plant, will be carried on continunously except
in midwinter, when navigation and river work arve interrupted by
ice conditions,

The low-water season, July to November, inclusive, is the most
favorable time for the construction and maintenance of regulating
works, especially for placing revetment and repairing paving.
Dredging will be required, depending upon river stages, to main-
tain the channels at their full project dimensions.

The additional sum of $4,500,000 can be profitably expended dur-
ing the fiseal year ending June 30, 1935, as follows:

Now work :
By contrict:

Dikes, July 1934 to June 1985 .. _____ $1, 134, 000
RRevetment, July 1934 to December 1984 1, 760, 000
By hired labor with United States plant:
Dikes, July 1934 to June 1930 o 60, 000
Revetment, July 1934 {o December 1934 _____ 46, 000
— $3, 000, 000
Maintenance:
By hired labor with United States plant: Dikes and
revetment, July 1934 to June 19386 . ____ 480, 000
Project dimensions of channel by dredging, July
19384 to June 1986 e 840, 000
Surveys, gages, and studies, July 1934 to June 19356 180, 000
1, 500, 000
Total for all WOvrKe . o 4, 500, 000

Cost and financial summary

Cost of new work to June 830, 1988 - ' 4§27, 182, 107. 82

Cost of maintenance fo June 30, 10883 e 16, 349, 093. 78
Total vost of permanent worR to June 80, 1938 ________ 43, 532, 101, 60

Value of plant, materials, ete,, on hand June 30, 1938 __..___ 3, 637, 114. 03

47, 009, 215, 63

Net fotal cost to June 30, 1933 oo
65, 266. 13

Plus accounts receivible June 30, 19838 oo

47, 134, 481. 76

.Gross lotal costs to June 30, 1933 _ o _
2403, 944. 04

Minus accounts payable June 30, 19838 o oo

46, 638, 537. 72

Net total expenditures oo oo e
Unexpended balance June 80, 1983 e 1,722, 205. 84
Total amount approprinted to June 30, 1983 . _____. 48, 360, 743. 58

1029 1030 1031 1032 1933

Fiseal year ending June 30

Totnleost .. ... ..
Total expended. .. ... ...
Allotted. ool

$1, 025, £27. 33
331, 613. 26

$2, 020, 138,30
1,007,739, 19

$2, 548, 923. 51
1, 116, 201. 32

181,271,886, 34
1,381, 301. 45

$2, 605, 407, 52
1, 273, 086. 90

2, 257, 140, 58

3, 120,877. 58

3,664, 124.83

2,153, 187. 78

3,879, 304. 42

2, 680, 108, 40

2, 405, 756, 56

3,038, 013. 40

3,228, 742,78

4,173,230, 20

2, 125, 000. 00

2, 060, 000. 00

4, 281, 000. 00

269, 678. 67

5,606, 431, 24

surveys, and contingenties, general,
2 Includes $376,400.95 for dredge Dundee.

1 Reduced $'40,505.88, account work on locks and dmmns transferred to examinations,
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Balance unexpended July 1, 1982 $199, 013. 89
Amount allotted from War Department Appropria-
tion Act approved February 23, 1981 ... $6, 317. 66
Amount allotted from War Department Appropria-
tion Act approved July 14, 1932 __ . __ . ___. 3, 364, 000. 00
Amount alloted from Bmergency Relief and Con-
strruction Act approved July 21, 1932 . ____.__ 2, 500, 000. 00
Amount allotted from War Department Appropria- )
tlon Aet approved March 4, 1983 oo 60, 000. 00
—_— 5, 920, 817. 08
Amount to be accounted foro .. _______ 6, 119, 331, 55
Deduetions on account of revocations (Includes $192,567.29 im-
pounded funds revoked) . .. __ 2923, 886, 42
Net amount to be accounted for____ .. _____________ . ___ 5, 895,445. 13
Grosy amount expended— . ________________ $5, 845, 896, 76
Less:
Reimbursements collected..._ ... $1, 564, 680, 98
Receipts from sales. . ___ 107, 974, 49
—————— 1, T2, 657, 47
—_——— 4, 178, 239. 29
Balance unexpended June 30, 1983 o 1, 722, 205. 84
Qutstanding lianbilities June 30, 1983 ___ ... 139, 557, 80
Amount covered by uncompleted contraets_________ 1, 419, 791. 46
—ee e 1, 559, 349, 26
Balance available June 80, 1933 _______________ 162, 856, 58
Accounts receivable June 80, 1988 .. . 65, 266, 13
Unobligated balaace avallable June 30, 1933 ___________ 228,122, 71
Amount allotied from War Department Appropriation Act ap-
proved Mar. 4, 1988 e 1, 22¢, 000. 00
Amount allotted from the National Industrial Recovery Act..__._ 3, 000, 000. 00
Balanece available for figseal year 1984 o _______ 4,448, 122, 71

e ——
s e e

Amount (estimated) required to be appropristed for completion
of existing project o

6, 340, 000. 00

Amount, that can be profitably expended in flseal year ending
June 30, 193%5:

For new wWork o 3, 000, 000. 00
Ifor maintenance* . ________________ . 1, 500, 000, 00
Total e 4, 500, 000. 00

2, MISSISSIPPI RIVER BETWEEN MOUTH OF ILLINOIS RIVER AND
CLARKSVILLE, MO.

See report “ Mississippi River between the Illinois River and Min-
neapolis, Minn.”, page 674,

3. MISSOURI RIVER, HERMANN TO THH MOUTH
See report “ Missouri River, Kansas City to the mouth ”, page 707.

4, REMOVING SNAGS AND WRECKS FROM THH MISSISSIPPI RIVER
BRLOW THE MOUTH OF MISSOURI RIVER AND FROM OLD AND

ATCHAFALAYA RIVERS

The section of the Mississippi River covered in this report was
formerly in charge of the St. Louis engineer district, but for the

1 Bxclusive of available funds.
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Stama’or reports called for by river and harbor acts and committee resolutions

Locality Authorlzation 'It'om(t;gr:“tteto”d b %Emt Rocoxagenda-
Arkansns River and tributarles, | River and Harbor Act,
Ark, and Okla, Jan, 21 .
Arkansns River, Kans., Okla. and | Flood Control Act, P .
Ark, (preliminary examination for May 31, 1924,
flood contmk
‘Cache River, Ark. ... iienn... River and Harbor Act, |..._.. O SO
. Jan. 21, 1927,
Cansdian North Fork, Téx. and | Flood Control F1 ¥ 3 I S
Okla. (preliminary examination May 31, 1924,
for fload control).
Canadian  River, N, Mex,, Tex., |..... A0 s -
snd Okla, (preﬁlm!nary examina«
tlon for flocd control).
Cimarron River, N. Mex. snd Okla. |..... L+ [ SO RS NSO
t(]prel(mhmrx,v examination for
ood control).
Desp Fork, Okla. gzrellmlnary ex= |..... do. - R .
amination for flood control).
Hatchie River, Tenn................ Rivers and Harbors | May 25,1934 |« ccueo. . Unfavorahle.
Commiitee resolu-
tion, Feb, 8, 1034,
“Little River, Okla, (preliminary ex- | Flood Control Act, RPN —
amlaoation for flood control). May 31, 1024,
«Oblon and Forked Deer Rivers, | Rivers snd Harbors .- —————
-Tenn. Committee resolu-
tion, Feb, 9, 1034,
" Verdegris River, Okla. (preliminary | Flood Control = Act, -
examination for flood control). May 31, 1924,

IMPORVEMENT OF RIVERS AND HARBORS IN THE
' ST. LOUIS, MO. DISTRICT

"This district includes the Mississippi River between the Ohio
River and Clarksville, Mo., and the Kﬁssouri River between the
‘mouth and Hermann, Mo. That section of Mississippi River between
Missouri River and Clarksville is included in the report of Missis-
sippi River between Missouri River and Minneapolis, Minn., and
that portion of Missouri River in this district is included in report
of Missouri River, Kansas City to the mouth.

District engineer: Maj. William A. Snow, Corps of Engineers, to
December 1, 1933; Capt. Bartley M. Harloe, Corps of Engineers,
since that date. .

Division engineer: Col. George R. Spalding, Corps of Engineers,
to November 27, 1983, and Lt. Col. Edmund L. Daley, Corps of
Engineers, since that date; Lt. Col..Richard C. Moore, Corps of
Engineers, was acting division engineer, July 1 to 28, 1933.

IMPROVEMENTS

Page . Page
1. Mississippt  Rlver between 4, Removing snags and wrecks
the Ohio and Missourd from the Mississippi River,
Rivers o 0 heilow the imouth of the
Missouri River, and from

2, Mississippt River between the !

Missouri River and Clarks- . glﬁ,egld and Atchafalaya 8
ville, MO - oo 83 | 5. Examinations, surveys, and

8. Missourl River between the contingencies (general) ___ 781
mouth and Hermann, Mo... 8238 | 6, Other projects for which no

estimates are submitted.... 782.

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI RIVERS

Location—The Mississippi River rises in Lake Itasca, Minn., flows
in a southerly direction 2,484 miles, and empties into the Gulf of
Mexico. The portion included in this report embraces the 195-mile
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section known as the “ middle Mississippi ”, between the tributaries
Ohio and Missouri Rivers, 1,078 to 1,278 miles from the Gulf.

Previous projects—The original project for the improvement of
the Mississippi River between the Ohio and Missour: Rivers was
recommended by a board of engineers in a report dated April 13
1872, and concurred in by the Chief -of Engineers. The cost and
expenditures for the middle Mississippi prior to the adoption of the
present project in 1881 were $1,610,000 for new work.

éFor further detailg see p. 1879 of the Annual Report for 1915.)

‘wisting project.—This provides for obtaining and maintaining a

minimum channel depth of not less than 9 feet, a minimum width of
not less than 300 feet at low water, with additional width in bends
from the mouth of the Ohio River (1,078 miles from the Gulf) to the
northern boundary of the city of St. Louis, 191 miles; thence 200
feet wide, with additional width in bends to the mouth of the Mis-
souri River, 4 miles, all to be obtained by regulating works and
dredging. Lo .

First,%y regulating works, for closing sloughs and secondary chan-
nels, and narrowing the river. The following table shows the project
width for middle Mississippi:

Low water Mean stage Bank full

Subdivision of river . {Length M M M
ean ean ean.
. Width depth Width depth Width depth

&
]

Miles | Feet | Feet | Feat | Feet
125.7

-
P

e
River Des Peres to Grays Point . ............. \ 2,250 | 8. 3,280 14.8 600 23,3
Commeros to Commercial Peint.............. 7.21 2,800 8| 4,500 13.0 | 6,000 20.3
Commercial Point to Ohfo River......._..... 32,21 2,000 8| 3,800 14,0 ] 4,800 24.9¢

Building new banks where the natural width is excessive and:
protecting new and old banks from erosion where necessary to secure:
permanency,

Second,c‘iy dredging or other temporary expedients to maintaim
channels of project dimensions. .

The project for regulating works was adopted in 1881 (Annual
Report, 1881, p, 15636). Dredging was introduced as a part of the
project by the River and Harbor Acts of 1896, 1902, 1907, and 1922,.
the latter of which provides for dredging channels to landing places.
on the main river and subsidiary sloughs for the river above the
mouth of the Missouri River, That part of the project for the middle-
Mississippi which proposed reiillatmg works was practically abro-
gated by acts of March 3, 1905, March 2, 1907, and the joint resolution.
of June 29, 1906. The River and Harbor Act of June 26, 1910, re--
stored reguiating works to'the project and began appropriations with:
a view to the completion of the improvement between the Ohio and
Missouri Rivers within 12 years, at an estimated cost of $21,000,000,.
exclusive of amounts previously expended. (H. Doc. No. 50, with: -
accompanying atlas, 61st Cong., 1st sess.; and H. Doec. No. 168, 58th:
Cong,, 2d sess.) The River and Harbor Act of January 21, 1927,

rovided for & depth of 9 feet and width of 300 feet from the Ohio.
iver to the northern boundary of St, Louis and increased the esti-
mate for maintenance to $900,000 annually. (Rivers and Harbors:
Committee Doc. No. 9, 69th Cong., 2d sess.) The River and Harbor
Act of July 8, 1980, modified the project between the northern bound-
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ary of the city of St. Louis and Grafton (mouth of Illinois River)
to provide for a channel 9 feet deep and generally 200 feet wide with
additional width around bends, at an estimatef{ cost of $1,500,000,
with $125,000 annually for maintenance. (Rivers and Harbors
Committee Doc. No. 12, 70th Cong., 1st sess,)

The estimated cost of new work, revised in 1934, is $43,000,000,
with $1,300,000 for annual maintenance.

Terminal facilities—The water terminal and transfer facilities of
the district are fully described as of December 81, 1918, in House
Document, No. 652, Sixty-sixth Congress, second session, pages 1211
1239, Additional data for terminal facilities is also contained in
Transportation Series No. 2, 1929, Transportation in the Mississippi
and Ohio Valleys.

Operations and results during fiscal year.—River stages were very
favorable to construction work, which was carried on extensively
by hired labor with Government plant and by contract throughout
the year, The districts standard specifications for construction work
were used. Regulating works were maintained, and project dimen-
sions of channels were secured by dredging. ,Location, quantities,
and costs of regulating works follow:

Miles Dikes or hurdles
ahove :
(lass of work and locality mouth
0{“0\.}3,0 No. [ Linear feet Costs
New work, by contract:

Greenfleld Bend. .. ... i iaaannn. 171 (SRR ST
Calro Protectlon.. ... ... ... ... 7 2 2,380 $64,313.75
Elk 1sland-Boston Bar. .. ! 1N DN SNSRI S
Beechridpe-Elk Island_ .. _. 1 5 7,855 198, 947, 21
8Hding Towhead_..__._.__. b2 38 RN SO S
Dugtooth Island-Brooks Polnit. o . .o_ovennoe oo, 24 4 4,340 107, 440. 39
Brooks Point, Bl oo s 25 (] 5,480 156, 709. 74
Powers Island ... ... .. .. . oL k{118 PO OSPUIRN S
Clear Creek-Qrayshoro. ..o i, £ 17 RN SRR ARSI
Cape Girardeaw, Mo. .. ... it e R 1: 3 PORUURY FTU RN A
Qihoney Tsland_ . oo .o e 50 5 4, £30 88,925, 17
Little Flora-Swiffsure._____ /7 (N IR E I
DNevils Island-Kinney Point 80 8 6, 000 163, 620, 59
Hanging Dog Istand___.__.. 70 6 4, 500 90, 369, 07
Wittenbere, Mo ... .o .. .7 RN IR I .
Brunkhorsty I . oo e eeeeeanees 80 7 3, 540 106, 084. 38
Saventy-8Ix, Mo, .o eaaas 1731 DRSO IR S
Edberty Bond, IN_ ... . i 7 PO IR NOR
LAherty, MO o e 99 3 3,080 96, 205. 03
Rockwood, ... .. ... . 100 4 1,795 51, 764. 67
Kaskaskin Island . ... oemeeenooooanan.. 13 4 2,810 85,719, 27
Kaskaskin Island and 8te. Genevleve, 1 120 4 3, 83, 454. 73
Ellls Grove, 11L.-8te. Qenevieve, Mo... .. 17 3 ORI (R SO
Establishment Island . ... .. .ooeoo... .. | Pat 18 SR SR NS
Fort Chartres, Il and MO ... ooociiio e, 131 ] 7.070 177, 884. 90
Establishment-Syenmore-Harlow .. o oooooooeomannn... 136 7 5,616 215, 561, 39
Danhy Lauding-James Tandlng...... .. ... ... 0. 1€ 2 15 TR F: SO
Calico Island-Sulphur Springs. . ..o oo oo e . 163 12 4, 500 145, 309, 97
Chesley Island-Pulltight .. ... ... . ... 181 [} 3, 148 111,917. 68

AL U SR 102 69,440 { 1,944, 187.80

New work by United States plant and hired labor:

Dogtooth Bend ..o o e b2 7% VR DU S
Sliding Towhead. ... ..o i ceaaens b 31 PR RN NP
Cape Ofrardentt, Mo, .o.. oo ioirveies oo oo 1} SN IR RN
Brunkhorst . . ... e 85| M ") 3,083, 62
Beventy-SIx, Mo, .o on oo 1.1 PR PO R
Rockwood, . ... oot e aaan s 102 2 860 11,004, 78

LN 5 ) D RO 2 860 14, 098. 40
Malntenance by United Btates plant and hired fabor...|.......__.|........ 3,240 80, 734, 95

t Work completed during fiscal year 1933,
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l ‘ Bank protection (rovetment)
Miies
above Mattress Paving
Class of work and locality mouth squares
of Opio No. Linear | SBquares 1 Costs
River feet, 100 square
bankpro-| square foeet
tected feot
New work, by contract:

Greenfleld Bend ... 5 2 3,595 4,866 4,235 | $214,588,17
Cairo Protection. . ...eeeeooeooeinnnnn.s G ORI SRR RURSPRTONIRN RN M,
Elk Island-Boston Bar.....cccovunane... 9 3 4,040 4,359 2,718 } 150,085,76
Beachridge-Elk Island . .o ceveeeeeo... 1 2 1,395 1,603 2, 212 67, 035, 67
SHding Towhead. .. ...ceevenecriocnen . DTS 0] Q) 0] 2,392, 56
Dogtooth Isiland-Brooks Point - pZ 3 NN SO RS SN RO
Brooks. Point, I....._..... - 25 3,160 3,389 2,682 | 103,721,74
Powers Island.............. - 36

2, 150 2,150 935 44, 225,70
985 34, 330,

Clear Creek-Graysboro..................
Cape Qirardeay, Moo o oooeneee oo
Giboney Island _ . «..vooooiiiaao .
Little Flora-Swiftsure_ .. _....ccoeoeee...
Devils 1sland-Kinney Poinl -
Hanging Dog Island
Wittenberg, Mo.........
Brunkhorst, I ... -
Soventy-8iX, MO, cencvemrememreonivnan
Liberty Bend, IN. ... .. .. .o ...
Liberty, Mo......... .

Roekwogd, Mo

Kaskaskia Island
Kaskaskla Island and Ste. Genevieve, I1i.
Ellis Grove, I11.-Ste, Genevieve, Mo....
Establishment Island. ..o _...._..
Fort Chartres, Ill. and Mo o evveene ..
Estahllshmenf-Sycamore-Harlow .......
Danby Landing-James Landing.

Calico Island-Sulphur Springs.. ...... I
Chesley Island-Pulltight....._......._.. 161, 1 3,385 3,640 2,633 | 113,614,08
g V117 DRSO IO 24 59,200 | 58,852 | 43,438 1,870,032 01
New work by United States plant snd
hired labor;
Dogtooth Bend. - oo 22 1 1,700 1,735 801 34,273, 14
8liding Towhead.._.ceeooccomaeann.. 24 1 4, 080 3,926 2,789 | 133,106.62
Cape Qirardeau, Mo .ccaooonemae.... 49 1 2,035 2,034 1,224 49, 223. 60
Brunkhorst. ....ocemececniaenrnancnaans .73 DI SURURUIIE SO SEURIIPUIN NI,
- Seventy-Six, MO oo meeemcccmees [, 28 ORI ISR I 317 13,078, 72
Roekwood, ..o oL 102 1 430 350 262 13, 073.30
17| USSR IR 4 8, 245 8,045 5,463 | 242,755, 47
Maintenance by United States plant
and hiredlabor. ..o el 4,842 16,970 | 472, 549,82

1 Work completed during fiscal ?'ear 1933,
? Cost included with dikes; as dikes were not bulilt work listed as bank protectlon.

The cost of new regulating work was $4,080,073.68, including
$3,823,219.81 for contract work; the cost of maintenance was
$1,659,616.53. o |

ﬁ‘heabove néw work included the following operations conducted
with allotment from the Federal Emergency Administration of
Public Works: 71 dikes tttaling 46,425 feet in length were built
under contract at a cost of $1,324,926.68; 14 revetments totaling
45,830 feet in length, consisting of 44,173 sqiiares of mattress an
81,056 squares of paving, were built .under contract at a cost of
$1,363,612.86; and 2 revetments totaling 5,100 feet in length, con-
sisting of 5,485 squares of mattress and 2,209 squares of tpa,vmg,’ were
built by hired labor with Government plant at a cost of $114,085.97,
all Public Works funds. The total cost, Public Works funcis, ‘was
$2,802,605.51, all new work. All projects for which funds were
allotted by the Public Works Administration were completed during
the fiscal year. : 4 :
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‘The following maintenance work was conducted with regular funds.

The required 9-foot channel was maintained except for short
periods-needed to move a dredge to the shoal by 1 contract and 10
United States dredges. During the year 112 shoals developed, of
which 89 were dredged once, 22 were dredged twice, and 1 required
dredging three times. There were 17,980,633 cubic yards of sand
and gravel removed by United States dredges from 112 channels
through 89 bars, and 2,616,861 cubic yards of material removed in
outside-the-channel dredging. In addition 1,307,884 cubic yards of
material were dredged by contract from outside the channel. The
channels dredged had combined length of 65 miles, an average width
of 820 feet, and an average gain in depth of 4.4 feet. The total cost
of dredging was $933,157.25, including $108,372.04 for contract dredg-
in% all charged to maintenance,

uring the year 17 wrecks and miscellaneous obstructions were

removed at a total cost of $71,798.79, charged to maintenance.

Hydrographic surveys were made covering 333 miles of river.
The cost of surveys and gages was $95,375.72, charged to maintenance.

The total cost of the work was $5,739,690.21, of which $1,277,468.17,
maintenance and improvement funds, and $2,802,605.51, Public
Works funds, a total of $4,080,073.68, was for new work, including
$3,823,219.81 for contract work; and $1,659,616.53, from maintenance
and improvement funds, was for maintenance, including dred%ing,
surveys, and removal of snags. The total expenditures were $5,725,-
543.35, of which $2,819,258.11 was from Public Works funds.

Condition at end o/r’lé;acal year—The regulating works are about 70
percent completed. e quantities required to complete the projects
are estimated as follows: 28 dikes, 77,700 linear feet, and 71 revet-
ments, 291,800 linear feet. All work is in very good repair and has
greatly improved the channel. Dredging is required at low stages to
remove temporary shoals and maintain the required channel depths.

In recent years, notwithstanding the unusual low water that has
prevailed, the project dimensions of channels have generally been
maintained throughout the navigation season with only slight and
infreo}uent delays to navigation. The navigation season usually
lasts from the early part of February to the latter part of December,
the river being generally closed t%y ice the remainder of the year. -
The river is usually above a 10-foot stage, St. Louis gage, for 6
months of the year, during which time the minimum channel depth
generally prevails without dredging. .

The total costs under the existing project to the end of the fis-
cal year are $28,224,409.61 (including $2,802,605.51 Public Works
funds), for new work and $17,067,798.29 for maintenance, includin
dredging, surveys, and snagging, s total of $45,282,202.90. The tota
expenditures on the existing project are $48,374,492.16, of which
$2,819,258.11 was from Public e’:’brks funds.

Proposed operations,—The balance unexpended, including ac-
counts receivable at the end of the year, will be applied as follows:

Regular funds: Accounts payable June 80, 1934 oo e $108, 427, 30
Muintenance:
Dikes and revetments. ... 226, 500. 00
Dredging v e 746, 000, 00
Surveys, gages, and studies... ... _.._..__ — 105, 000. 00
Balance remaining e i 2, 651. 08

Total regular fundg._ . _.___________ —— 1, 183, 678. 836
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Publioc Works funds—The balance unexpended, $98,122.36,.and
account receivable, $37,175.40, together with an allotment of $640,000,
made during July 1934, will be applied as follows:

New Work :
By contract: Account payable June 30, 1934______ $20, 522, 80
Piling dikes;
Glboney Island, IMo e 90, 000. 00
WAL e 70, 000, 00
Liberty, Mo., Crain Island. . ___. 105, 000, 00
$285, 522, 80
Revetment : .
Hurricane Fleld-Boston Bal. oo coeimeo oo 84, 000, 00
Dogtooth Bend o 086, 000, 00
Giboney Island oo 56, 000, 00
Cape Girardeaw__ . . . . 28, 000, 00
Devils Island— . . _ 60, 000, 60
Grand Tower Islund-_ . 66, 000. 00
880, 000, 00
By United States plant and hired labor—Dikes:
Danby Landing. - 84,000.00
Crain Island. _— - - 75, 000. 00
Balance remaining_._. - _— 774. 96
— 109, 774. 96
Total N, I, R, A, funds .o 775, 207, 76

The additional sum of $3,500,000 can be profitably expended dur-
ing the fiscal year ending June 30, 1936, as follows:

New work by contract:

DIKES oo e $935, 000
Revetnients.__._ — —_— e ——— 1, 265, 000
Total New WOrK e i e e 2, 200, 000
Maintenance by hired labor with United States plant:
Dikes and revetments. e e e e e e e e e 345, 000
Dredging ...~ - o ke e 4 i i e 780, 000
Snagging - — 65, 000
Surveys, gages, and studies_ e ______ 110, 000
Total maintenance ... . ______.__. , 1, 300, 000

Total for all work, fiscal year 1036..______ 8, 500, 000

Oost and financial summary

MAINTENANCE AND IMPROVEMENT FUNDS

Cost of new work to June 30, 1934___ — - 321,081, 804,10
Cost of maintenance to June 30, 1934_ —— -- 17,007,798, 29
Total cost of permanent work to June 80, 1984 __ ... ... 44, 089, 597. 89
Value of plant, materials, ete,, on hand June 30, 1934--.._,_;__7. 3, 054, 970, 43
Net total cost to June 30, 1934._. - - 47, 144, 567, 82
Plus accounts recelvable June 30, 1834_._. - - 124, 093, 63
Gross total costs to June 30, 1684 R, 47, 268, 661; 35
Minus accounts payable June 30, 1934........._ — - 108, 427. 30
Net total expenditures e ———— e - 47, 165, 234. 05
Unexpended balance June 30, 1934_ ——— 1, 059, 484, 83

Total amount 'app‘ropriated to June 80, 1884 oo 48, 224, 718,88
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Fiscal year ending June 30 1830 1931 1832 1633 1834
Cost 0of 16w Work............... $2,020, 138, 30 182, 238, 102. 43 131,008, 610. 87 |$2, 3564, 007. 86 | $1, 277, 468. 17
Cost of maintenance. .. ...._.... 1,011,136.00 |  888,250.60 | 1,120,15.37 | 051,869.78-| 1,659, 616, 53

Total eost. . . .....o..._... 3,040,274. 48 | 3,120,443.03 | 2,128,776, 24 | 3,305,057.64 | 2,037, 084.70
Total expended.........coeeeeo.. 2,409, 163. 46 | 3,400, 331. 60 ] 2,704,331. 23 | 3,509, 802.51 | 2,006, 285. 24
Allotted. o .ooiiemevnanne. 1,973,396.90 | 3,218,906.65 | 260, 578.67 | 5,122,004.46 | 2,243, 664. 23
Balance unexpended July 1, 1988 oo 81, 722, 205, 84
Amount anllotted from War Department Appro-

priation Act approved Apr. 26, 1934 __ . ______ $865, 600, 00
Amount allotted from War Departiment Appro-

priation Act approved July 14, 1082__ ... _____ 6876, 027, 84
Amount ullotted from War Department Appro-

priation Act approved Peb, 28, 1981 ______.___ 370, 000, 00
Amount allotted from War Department Appro-

priation Act approved Mar, 4, 1083 . ______ 660, 808. 50

—_— 2,571,484, 84
Amount to be accounted for—._.__ -~ 4,298, 640,18
Deductions on account of revocation of allotment (includes
$140,409.97 impounded funds) e 327, 870, 11
Net amount to be accounted for_._ —— —— 3, 986, 770. 07
Gross amount expended. ... __________ $5, 344, 247, 51
Less:
Reimbursements colleeted.___ $2, 423, 528. 16
Recelpts from sales_______.___ 14, 434,11
— 2, 437, 962, 27
——— e 2, 006, 285, 24
Balance unexpended June 30, 1934 1,059, 484, 83
Outstanding labilities June 80, 1934._.._ 265, 918. 20
Balance available June 30, 1034 - 803, 566. 63
Accounts receivable June 30, 1934___ 124, 003, 53
Unobligated balance available June 30, 1934 ___ . ______ 927, 660. 16
Amount. (estimated) required to be appropriated for completion

of existing project®. : 11, 685, 000, 00
Amount that can be profitably expended in fiscal year ending

June 30, 1936

For new work*.... : 2, 200, 000, 00

For maintenance®. e - 1,800,000, 00

Total ! —— 3, 500, 000. 00

PUBLIO WORKS FUNDS

QOost of new work to June 80, 1834 ___ $2, 802, 605. 51
Cost of malntenance to June 80, 1934..._.

Total cost of permanent work to June 30, 1934 ... ____ 2, 802, 605, 51
Plus accounts receivable June 80, 1934 -— 87, 175.40
Gross total costs to June 30, 1084 oo 2, 8389, 780. 01
Minus accounts payable June 30, 1934....____ 20, 522, 80
 Net total eXpenditureS o ..mwwo;co;ecocom oo 2, 819, 258. 11
Unexpended balance June 80, 1934..._____._ - 08, 122. 36
Total amount appropriated to June 30, 1934 2, 917, 380, 47

1 Bixclusive of available funds,
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Fisca! year ending June 30 1930 1031 1032 1033 1934
Cost of N6W WOrK.w.ooeucmvmnnnn. ' . $2,802, 608, 53
Cost of meintenance RV SR
Total expended.......ccoo..o.. ST — .| 2, 8189, 268, 11
Allotted. .o e : SRS PO " ¥ 2,917, 380, 47

Amount allotted from National Industrlal Recovery Act ap-

proved June 16, 1933_ ... __ ... - $2, 017, 380, 47
Gross amount expended ________ $2, 890, 443. 60
Less reimbursements collecte@a ..o e 71,185. 49
2, 319, 258, 11
Balance unexpended June 30, 1984 e 98, 122,36
Amount covered by uncompleted contracts _____________________ 20, 522, 80
Balance available Jvune 80, 1984 ... ________ 17, 590, 56
Accounts receivable June 30, 1934 - - 37, 175. 40
Unobligated balanceé available June 30, 1934____________ 114, 774, 96
Amount allotted by Public Works Administmtion Emergency
Appropriation Act fiseal year 19356 ... 640, 000. 00
Balance availuble for fiseal year 1985 oo ______ 764, 774. 96

CONSOLIDATED COST AXND FINANCIAL SUMMARY FOR MISSISSIPPI RIVER LETWEEN-
OHIO AND MISSOURI RIVERS

Cost of new work to June 80, 1934 . ___ . $20, 834, 40D, 61
Cost of maintenance to June 30, 1934 17, Oo7 793, 29°
Total cost of permanent work to June 80, 1984 _______ 46, 892, 202, 80
Value of plant, materials, etc., on hand June 30 1934 e 3, 054, 970. 48:
Net total cost to June 80, 1934__._.__ - - 49, 947, 178, 88
Plus-accounts recelvable June 30 1884, e 161, 268, 93
Gross total costs to June 30, 1934___ 50, 108, 442, 28
Minus accounts payable June 80, 1984 . ___________________ 123, 950, 10
Net total expenditores___________ _— - 49, 984, 492, 16
Unexpended balance June 80, 1984 . ____________ 1, 157, 607. 19
Total amount appropriated to June 80, 1984 . 51, 142, 099. 85
Fisca! year ending June 30 1030 1031 1032 1033 1934
Cost of SO 138, , 102, 43 \ " :
Cost of mantenanee.. <127 T 1oa 00 [P o 107 43 19,008, 010.87 192,004, 001,80 | ¢, 060,03, 69
Total ¢ot. vc v eomnennn.. 3,040,274 40 | 3,126,443, 03 | 2,128,776, 24 | 3,305, 657, 64- 5, 739, 00, 71
Total sxpended......ooeeeeueeen. 2,409,153, 46 | 3, 400,331, 60 | 2,704,391.23 | 3, 500,802, 81 | &,725, 543,35
F.S10.17 7, R 1,073,396.90 | 3,218,008.65 | 260, 578,67 | 5,122,004.46 | 5, 160, 044. 70"
Balance unexpended -July 1,°1988..___ - ______ .. _____ e $1,722, 205, 84
Amount allotted from War Department Appropri— , -
ation Act approved Apr. 26, 1934 __________ . 3865. 600. 00
Amount allotted from War Department Approprl- ' A
ation Act approved July 14, 1982 ___._ ' @75, 027, 84

Amount allotted from War Department Appropri-
atlon Act approved Feb. 28, 1931 870, 000. 00
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Amount allotted from War Department Appropri-

ation Act approved Mar. 4, 1033 _____ $660, 806. 50
Amount allotted from Nutional Industrial Recov-
ory Act approved June 16, 1933_ . _ e 2,017, 380. 47
—_— $5, 488, 814, 81
Amount to be accounted for... . 7,211, 020. 65
Deductions on account of revecation of allotment (includes
$140,400.97 impounded funds) ... ________ P 827, 870. 11
. Net uinount to be aceounted for. .. 6, 883, 150. 54
Qross amount expended. ..o .. $8, 234, 601, 11
Less:
Reimbursements collected .. $2, 494, 713, 45
Rocelpts Trom sales_ ... 14, 434, 11
— 2,509, 147. 76
—— [, 725, 543. 85
Balunce unexpended June 80, 1984 1, 157, 607. 19
Outstanding liabilities June 30, 1934 .. .. ____ $255, 918. 20
Amount covered by uncompleted con'racts.___.__ 20, 522, 80
: — 276, 441, 00
Balance available June 80, 1934 oo $81, 166. 19
Acecounts recelvable June 80, 1934 161, 268, 93
Unobligated balance available June 30, 1934 ___________ 1, 042, 435, 12
Amount allotted by Publie Works Administration Emergency Ap-
propriation Act, fiseal year 1935.. G40, 000. 00
Balance available for fiscal year 1085. . . _._ 271, 682, 435, 12

Amount (esﬁmuted) required to be appropriated for completion
of existing project® _ e 11, 585, 000. 00

Amount that can be profitably expended In fiseal year ending
June 30, 1936

For new work * o 2, 200, (000. 00
F¥or maintenance .. _____ e 1, 300, 000. 00
Total e 3, 500, 000. 00

2. MISSISSIPPI RIVER BETWEEN MOUTH OF MISSOURI RIVER AND
CLARKSVILLE, MO,

See report, “ Mississippi River between the Missouri River and
Minneapolis, Minn.”, page 783.

3. MISSOURI RIVER, HERMANN TO THE MOUTH
See report, “ Missouri River, Kansas City to the mouth ”, page 823.

4. REMOVING SNAGS AND WRHECKS FROM THE MISSISSIPPI RIVER
BELOW THE MOUTH OF MISSOURI RIVER AND FROM OLD AND
ATCHAFALAYA RIVERS

The section of the Mississippi River covered in this report was
formerly in charge of the St, Louis engineer district, but for the
purpose of administration on July 1, 1930, it was divided into three
reaches, which are under the supervision and direction of the district
-engineers at St. Louis, Mo., Memphis, Tenn., and Vicksburg, Miss,

1 Exclusive of avallable funds,
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Cost and finanoial summary

Amount allottes from Bmergency Relief Appropristion Act approved
Apr. 8, 19385 :

Amount (estimated) required to be approprinted for completion of

existing Profect ' e e 4, 191, 600
Amount that can Le profitably expended in fiscal year ending June

30, 1937, for new WorK o e 2, 000, 000

IMPROVEMENT 'OF RIVERS AND HARBORS IN THE
ST, LOUIS, MO., DISTRICT

This district includes the Mississippi River between the Ohio
River and "Clarksville, Mo., and the Missouri River between the
mouth and Hermann, Mo. That section of Mississippi River be-
tween Missouri River and Clarksville is included in the report of
Mississippi River between Missouri River and Minneapolis, Minn.,
and that portion of Missouri-River in this district is included in
report of Missouri River, Kansas City to the mouth.

District engineer: Capt. Bartley M. Harloe, Corps of Engineers,

Division engineer: Lt. Col. Edmund L. Daley, Corps of Engineers,

IMPROVEMENTS
Page Pagy
1. Misslastppl  River bhetween 4, Removing snags and wrecks
the Ohlio and Misgsourd from the Mississippi River,
Rivers e 879 below the mouth of the
2. Mississippl River between the Missourli Rlver, and rrom
Missouri River and Clarks- the Old and Atchafalgva
ville, Mo 803 Rivers . - 888
8. Missourt Rliver hetween the §. Exaninations, surveys, uand
mouth and Hermann, Mo-. 087 contingencles (general).-... 891
’ 6. Plant allotment. . ... o _ 802

1. MISSIESIPPI RIVER BETWEEN THE OHIO AND MISSOURI RIVERS

Looation.—The Mississippi River rises in Lake Itasca, Minn., flows
in a southerly direction 2440 miles, and empties into the Guif of
Mexico. The portion ineluded in this report embraces the 195-mile
section known as the “middle Mississippi ”, between the tributary
Ohio and Missouri Rivers, 1,078 to 1,278 miles from the Gulf.

Previous projects—The wriginal project for the improvement of
the Mississippi River between the Ohio and Missouri Rivers was
recommended by a Board of Engineers in a report dated April 183,
1872, and concurred in by the Chief of Engineers. The cost and
expenditures for the middle Mississippi prior to the adop:ion of the
present project in 1881 were $1,610,000 for new work. :

(For further details see p. 1879 of the Annual Report for 1915.).
Kaisting project.—This provides for obtaining and maintaining a
minimum channel depth of not less than 9 feet, a minimuiv width of
not less than 300 feet at low water, with additional width in bends
from the mouth of the Ohio River (1.078 miles from’ the Gulf) to the
northern boundary of the city of St. Louis, 191 miles; thence 208

1 Kxclusive of atnllable funds.
28118—meNa 1035 56
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feet wide, with additional width in bends to the mouth of the Mis-
souri River, 4 miles, all to be obtained by regulating works and
dredging. . ,

Wirst, by regulating works, for closing sloughs and secondary
channels, and narrowing the river; by building new banks where the
natural width is excessive and protecting new and old banks from
erosion where necessary to secure {)ermanency. The following table
shows the project width for middle Mississippi:

Low water Mean stage Bank full

/

Subd{vision of river Length

Mean Mean Mean
Width depth Width depth Width depth

M215lea Feel Fc¢t8 Feet Fed Heet Fgct

River Des Pores to Grays Polnt........._.. 125.7 | 2,250 3,250 | '14.8) 4,600 | 2.3
Commerce to Commercial Polnt. ... ..... 7.2 1 2,500 81 4,500 13.01 6,000 20.3
Commercial Point to Ohio River.._......... 32.21 2,000 8| 8500 14,0 4,800 24.9

Second, by dredging or other temporary expedients to maintain
channels of project dimensions. :

The project for regulating works was adopted in 1881 (Annual
Report, 1881, p. 1636). Dredging was introduced as a part of the
project by the River and Harbor Acts of 1896, 1902, 1907, and 1922,
the latter of which provides for dredging channels to landing places
on the main river and subsidiary sloughs for the river above the
mouth of the Missouri River, That part of the project for the mid-
dle Mississippi which 1V})ro osed regulating works was &)ractically
abrogated by acts of March 3, 1905, March 2, 1907, and the joint
resolution og’ June 29, 1906. The River and Harbor Act of June 25,
1910, restored regulating works to the project and began appropria-
tions with a view to the completion of the improvement between the
Ohio and Missouri Rivers within 12 years, at an estimated cost of
$21,000,000, exclusive of amounts previously expended (H. Doc. No.
60, with accompanying atlas, 61st Cong., 1st sess.; and H. Doc. No,
168, 58th-Cong., 2d sess.). The River and Harbor 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 increased
the estimate for maintenance to $900,000 annually (Rivers and Har-
bors Committee Doc. No, 9, 69th Cong., 2d sess.). The River and
Harbor Act of July-8, 1930, modified the project between the north-
ern boundary of the city of St. Louis and Grafton (mouth of
Illinois River) to provide for.a channel 9 feet deep and generally
200 feet wide with additional width around bends, at an-estimated
cost of $1,600,000, with $125,000 annually for maintenance (Rivers
and Harbors Committee Doc. No, 12, 70th Cong., 1st sess.).

The estimated cost of new work, revised in 1934, is $43,000,000,
with $1,300,000 for annual maintenance.

Terminal facilities.—The water terminal and transfer facilities of
‘the district are fully described as of December 31, 1918, in House
Document No. 652, Sixty-sixth- Congress, second session, pages 1211~
1239, Additional data for terminal facilities is also contained in
Transportation Series No, 2, 1929, Transportation in the Mississippi
and Ohio Valleys. - :



RIVERS :AND HARBORS—ST. LOUIS, MO, DISTRICT .- 88]

Operations and results during fiscal year—River stages were fav-
orable to construction work, which was carried on extensively by
hirved labor with Government plant and b}); contract throughout the
fall of 1934; river stages were unfavorable during the spring of
1935. The districts standard specifications for construction work
were used. Regulating works were maintained, and project dimen-
sions of channels were secured by dredging. Location, quantities,
and costs of regulating works follow:

Miles Dikes (hurdles)
above
Class of work and locality mouth
O{}R,gi.o Number L}g:t" Costs
New work by contract:
Hurricane Fleld-Boston Bar. . ..cocicueerrcmnrcconmencen - J PRSP R ORI
Dogtooth Bend......coeceeameccameccrmacnrecneercemamanne b 10 (RN N SO
Qihoney Island~Cape Girardeau 50 L] 2,870 | $80,325.74
Giboney Island-Devils Island 1.3 (RO SRR A
- Willard~Grand Towoer Island. 70 8 2, 180 64, 018.76
Liberty, Mo.-Crain Island..._. 101 4 3,376 | 101,480.02
Calico Island-Sulphur Springs . eeecevevrneecciomnnns T 2 (1) 2300, 00
B 7 U LI S 14 8,525 | 256,724,651
New work by United States plant and hired labor:
Calre Protection. v eei e eccmirammnc e aenmnins 7. 4 1,060 41, 884,03
Qoose Istand. ... e i iiiiiirecacamemnamm———— -1 71 TR [ IR
Giboney 18100G.... o acreecmmee s ceem e macenannana- 50 1 90 2,774,659
Wilkinson..... 1 40 1,214, 38
Crain Island. ... 108 5 1,876 48,204, 25
Danby Landing. 144 1 47) 22,619,562
BT SIS DR 12 8,335 | 110,096.77
Malntenance by United States plant and hired 1abor. . oceo ]ecemen oo foeocamonfaniaannn.. 2,006, 40
Bank protection (revetments)
I\glles ;
above
Class of work and locality n’l?)ug}l Linear Squaresre(é?)o fquare
0 0
River | Number bf:gtk Costs
protected Matiress| Paving
New wark by contract: _—
Hurrieane Field-Boston Bar......... 8 2 2,626 | 2625 1,000 1$51, 706, 42
Dogtooth Bend. . oocnrvucocceacaunns 23 1 2,280 2, 504 1,000 | 65,068.80
QGiboney Island-Cape Qirardeau. ... 118 [SORUROS EUPORIITE RIPRISUIN R
(iboney Island-Devils Island........ o 2 2,805 2,495 1,061 | 64,271, 01
Willard-Qrand Tower Island......-.. 70 1 2, 200 1,807 874 | 43,685, 18
Liberty, Mo,~Crain Island........... DU QY IR PSRN TN FRRR RO
Calico Island-8ulphur Springs....... 148 foneeeeac|en- ravecoafemmnn PRI (S N
b 117\ SRR RPN (] 9,880 9,331 4,001 |214,718.41
New work by United States plant snd
hired labor:
Cairo protection. v .ecanccccccanancnnn b/ [ AR I wonccecon|anscaacamalaciocuannn
L TTLT EH: T 35 1 400 410 68 | 6,739.40
171 DI S 1 400 410 68| 6,730.40
Maintenance by United States plant
and hired 1abor. « ceeeacmcmemeeccmccc)oacnneccac]eecrcnreccfecmocrane- 827 570 | 21,801, 63
t Work done fizcal year, 1634,

The cost of new regulating work was $598,879.18, including $470,-
442,92 for contract work; the cost of maintenance was $899,974.77.

Publio Works funds—~New work.~The following operations were
conducted : Fourteen dikes totaling 8,525 feet in length were bnilt
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‘unider contract at a cost of $255,724.51; six revetments totaling 9,880
feet in length, consisting of 9;881 squares of mattress and 4,091
sguares of paving, were built under contract at a cost of $214,718.41;:
and nine dikes totaling 2,785 feet in length were built by hired labor-
with Government plant at a cost of $90,088.28; the total cost, Public:
Works funds, was $560,581.20, all new work. )

Regular funds—The following new work was done with regular-
funds by hired labor with Government plant: Three dikes totaling
600 linear feet in length at a cost of $26,608.49; and one revetment
totaling 400 linear feet in length, consisting of 410 squares of mattress.
and 68 squares of paving at a cost of $6,739.49. The total cost of new
work with regular funds was $38,347.98.

In addition to completed work, there was under construction by
contract 2 dikes to total 1,080 linear feet and 4 revetments to.
total 3,715 linear feet, all to be paid for with Public ' Works funds.

The following maintenance work was conducted with regular
funds,

The required 9-foot channel was maintained, except for short
periods needed. to move a dredge to the shoal, by 10 United States.
dredges. During the year 99 shoals developed, of which 83 were
dredged once, 13 were dredged twice, and 3 required dredging
three times. There were 10,207,185 cubic yards of sand and gravel
removed by United States dredges from 83 channels through 99 bars,.
and 2,298,940 cubic yards of material removed in outside-the-channel
dredging. The channels dredged had combined length of 44 miles,
an average width of 300 feet, and an average gain in depth of 6.3 feet,
The total cost of dredging was $748,095.76, all charged to
maintenance.

Hydrographic surveys were made covering 169 miles of river. The:
cost of surveys and gages was $127,981.08, charged to maintenance.

The total cost of the work was $1,498,853.95, of which $33,347.98:
maintenance and improvement funds and $560,551.20 Public Works
funds, a total of $593,879.18 was for new work, including $470,442.92:
for contract work; and $899,974.77 from maintenance and improve-
ment funds, was for maintenance, including dredging and surveys.
The total expenditures were minus $1,435.477,18, of which $527,455.75
was from Public Works funds. There were no costs nor expenditures
under Emergency Relief funds,

Condition at end of fiscal year—The regulating works are about
76 percent completed, The quantities required to complete the proj-
ect are estimated as follows: Sixty-six dikes, 66,000 linear feet, and
sixty revetinents, 282,000 linear feet. All work is in very good repair
and has greatly improved the channel. Dredging is required at low
(Sitagtis to remove temporary shoals and maintain the required channel

epths,

n recent years, notwithstanding the unusual low water that has
prevailed, the project dimensions of channels have generally been
maintained throughout the navigation season. The navigation season
usually lasts from the early part of February to the latter part of
December, the river being generally closed by ice the remaindor of
the year, . The river is usually above.a 10-foot stage, St, Louis grage,
for. 6. months of. the year during. which time the minimum: channel
depth genenally prevails :without dredging, oo
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The following table gives condition of the channel:
Fiscal year 1935

Length | Thdnas pord Proposed|, Control,
P ng lass ng more ng
ofsection| thang | Ferfod! | Ty g | Perlodi? 10‘:71‘3'{‘&“ June go,
foet feet 1935
Mouth of Ohlo to Commercial { Miles Milea -Days Miles Days Feet Feet

Point.oo e eean PR 32,2 0.6 ] 31.7 2069 2,000 9.0
Commercial Polnt to Com-

THRTO0. wies ccmcrmcmmncinanan 7.2 .3 10 6.9 265 2, 500 8.5
Commerce to Grays Point_.___ 6,9 2 3 6.7 272 2,085 9.0
QGrays Point to Grand Tower.. 33.5 L0 206 32.5 240 2,250 8.0
(rapnd Tower to Fort Gage.... 36.2 1.4 40 34.8 236 2, 250 7.0
Fort (Gage to Little Rock..... 0.5 .8 28 8.7 247 2,250 7.5
Littls Rock to River Des .

Peres....occucomimnrnnanans 46.5 2.0 90 4.5 185 2, 250 7.5
River Des Peres to northern

boundary, city of 8t. Louls. . 19.0 .8 68 18,2 207 1, 700 7.5
Northern boundary to mouth )

of Missour{ River....co..... 4,1 .1 14 4.0 261 2, 250 8.8

1 Total days but not continuous.
# Navigation season, Mar, 1 to Dec, 1, 275 days.

The total costs under the existing project to the end of. the fiscal
year are $28,818,219,84, including %25,455,083.13 regular funds and
$3,363,1386.71 Public Works funds for new work and $17,915,179.84,
regular funds, for maintenance, including dredging and surveys, a
total of $46,733,899.68. The total expenditures on the existing fpro'-
ect are $46,039,014.98, of which $48,592,301.12 were regular funds
and $8,346,713.86 were Public Works funds. There are no costs nor
expenditures under Emergency Relief funds,

roposed operations.—The unexpended balance, including ac-
counts receivable at the end of the year, and excluding revocation
of $300,000 made since June 30, 1935, will be applied as follows:
Regular funds: . A

Accounts payable, June 80, 1985 .. e $96, 418, 37

Maintenance by hired labor with United States plant, July 1,
190356, to June 30, 1936:

Dikes and revetments - ——— == $060, 000. 00
Project channel dredging - - 359, 000, 00
Surveys, gages, and studles ... 100, 916, 05
509, 915, 05
Total, regular funds ..o 606, 383, 42

PUBLIC WORKS ¥FUNDS

The balance unexpended, including accounts receivable at the end
of the fiscal year and exciuding revocation of $79,000 made since
June 80, 1935, will be applied as follows:

Aceounts payable June 80, 1985, e __ - $17, 487. 85

New work by contract, July 1, 1935, to June 30, 1936
Dikes and revetments, Glboney Island-Cape Girar-

Q@AY e $38, 800. 00
Revetments :
Hurricane Field-Boston Baf oo 15, 000, 00
Dogtooth Bend e 26, 000, 00
Giboney Island-Devilg Island.. .o ... 21, 072. 76

99, 872. 76
Total Public Works funds —— --= 118, 810. 61
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" BMFRGENCY ‘ RELIEF FUNDS-- .

The balance unexpended at ‘the end of the fiscal year, consisting
of an allotment of $1,000,000, will be applied as follows:

‘New work by contract, July 1, 1935, to June 30, 1936
Piling dikes:

Goose Island ... — — $42,000
Seventy-8ix-Crain Island ——— 40, 800
Kaskaskia Island-Ste. Genevieve...._. 54, 600
RS CY e er et e e e e it e e e ot e e e e o e e 1 85, 800
Calico Island- Sulphur Sprlngs ____________ - 78, 000
Wilson Island.. e - —— 54, 8600
Revetments:
Price Landing... —— _— 63, 000
Thebes Reach - ¥ ; 35, 000
Cape Girardeau ... - 91, 000
Devils Island -~ 161,200
Wilkinson , - - — 49, 000
Kaskaskia Island...... —— - ——— 58, 000
Ste. Genevieve, Islande ... 35, 000
Pulltight . oo e 105, 000
Cabaret Island-. — e e e e e e e e e 43, 600
Total Eniergency Relief funds — - 1,000, 000

. The sum of $1,900,000 can be profitably expended durmg the fiscal
yea,r 1987 as follows.

New ka

By contmct, July 1, 193¢, to June 30 1037
DIReS . e e e e $300, 000
ROV I OU 8 e e e e e e e e e e 200,

By hired labor, July 1, 1936, to June 30, 1937 . e
Dikes , e o e o e e e e e et e ek e © 300, 000
‘Revetments oo ___ R e 200, 000

Total new work o e om o e e 1, 000, 000

' Mail;tenance by hired labor with United States plant, July 1, 19.56
to June 30, 1037: . |
Dikes and revetments. .. .o 112, 500

Project ghannel dredging.. o 676, 000
SNAZEING oo : e e "o 87,500
Surveys, gages, and studles..— . 76, 000
l Total maintenance__ . ___ et ———— 900,000
Total for' all work._—.._.._ e 1,000, 000

It is expected that, with the proposed expendltur es, the project will
be 75 percent complete

Cost and finanoclal sum‘mr—u
) ‘ REGULAR FUNDS
Cost of new work to June 30, 1988 _ e $27, 065, 083. 13

Cost of maintenance to June 80, 1986 oo mmmmn 17,915,179, 84
Totnl cost of permanent work to June,30, 1985 . ——__ 44, 980, 262, 97
Value of plant, materials, ete., on hand June 80, 1935__;T‘ ______ 145. 059, 48
Net total cbst to June 80, 1035_ — PR 45, 125, 322, 45
Plus aecounts recelvahle June 30 B 1 £ 173, 397. 04

Gross total costs to June 80, 1988 e 45, 208. 719, 49
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Minus accounts payable June 30, 1935

. Net total expenditures.
Unexpended balance June 80, 1035

*

885

-:: 506, 418, 81

Lo 3

RN

45, 202,801, 12

:'782;-986. 88

‘Total.amount appropriated to June 80, 1935___._ .~ 45,,9385, 287, 50

Fiscal year ending June 30 1931 1032 1933 1934 1935
Cost of neW Work. .ccvemue e $2, 238, 102, 44 181, 008, 610. 87 |$2, 354, 097, 86 {$1, 277, 468, 17 $33, 347,08
Cost of maintenance.......o.... 888, 250, 58 | 1, 120, 165, 37 051,859, 78 1. 659, 616,53 | - * 899,074, 77
Total cost. o mueno . 3,126,448,03 | 2,128,776, 24 | 3,305,057 64 | 2, 937, 084. 70 933, 322. 79
Total expended. uenmeeeccannn. 3,400, 331.60 | 2,704,331, 23 | 3,509,802 51 | 2, 906, 285. 24 [~1, 962, 032. 03
Allotted. e mame el 3,218, 808, 65 260, 578.67 | 6,122,004, 46 | 2, 243, 564, 23 |3, 269, 481, 88

Balance unexpended July 1, 19&4_..__
Amount allotted from Wnr Department Appmpriation Act ap-

$1, 059, 484. 83

proved Apr. 8, 1086. oo 675,00000
Amount to he accounted for. . oo 1, 734, 484,83
Deductions on account of revocation of allotments ____________ 2,964, 481,38
Net amount te be accounted for_______._ -—1, 220, 696, 55

Gross amount expended——.._.._________________ $2 845,418, 78 .

Less: . ’ ,
Reimbursements ¢collected. ... $1, 935, 376. 00 ‘ ' T ;
Recelipts from sales..__ ... ... 2, 872, 971, 71 '

—————— 4,808, 346. 71
. . : 1.'.962“932‘93
Balance unexpended June 80, 1985 ____ Lt r82,0HB: 88
Outslunding liabilities June 30, ]93.),_“___-__~T,__,_,__,__-5__ 155, 420, 97
Balance available-June 80; 1085 ____ LSl BT BIBAL
Accounts roceival)le June 30, 1035 SR IO - 178, 397. 04
Unobligated balanco available June 30 1935 ______________ 1750, 912, 45
Amount (estimated) requixed to he uppropriated for completion
of existing project . 13, 083, 000, 00
Amounnt that can be profitably expended 1n fisenl year endlng
June 30, 1937
New WOrK ™ oo 1, 000, 000. 00:
Maintenance® o 900, 000.-00"
DOt e 1, 800, 000, 00

3, 863, 186, 71
871. 00

8,864, 007. 71

Total cost of permanent work to June 80, 1935 _ . ____.__
Value of plant, materials, ete,, on hand June 30, 1936 e

Net total cost to June 30, 1935

'

s:i $300,000 revoked since June 30, 1935,
’Ex usive of available funds.
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Plus accounts receivable June 30, 1935 . = $144. 00
' Gross total costs to June 30, 1935__ ——— = 3, 364,151, 71
Minus accounts payable June 30,. 1935 - < - 17,437.85
Neét total expenditures..... 3, 348, 718,86
Unexpended balance June 80, 1935______________________ - 195, 666, 61
Total amount appropriated to June 30, 1935 —— 3, 542, 880. 47
. Fiscal year ending June 30 1931 1932 1933 1034 1035
Qost of ) SRR ISR IR S $ 605, 51 60, 531, 2
Cost gt gxﬂv&o:wm ........................................................ ?’f(.)?'. .......... $5 ........ ?
Totalexponded. ... ..o | e 2,810,258, 11 527, 455,76
Allotted. ... 2, 817, 380. 47 625, 000, 00
Balunce unexpended July 1, 1084 . e $08, 122, 38
Amount allotted from Lmergeney Appropriation Act approved June
19, 1984 ——— S 640, 000. 00
"~ Amount to be accounted £OT- oo 738,122, 36
Deductions on account of revocation of allotment. ... ...__ 15, 000, 00
Net amount to be aceounted for_____ N e e o e 723,122, 36
Gross amount expended._ o $598, 192, 41
Less reimbursements collected .o 71, 736, 66
n27, 455. 75
Balance unexpended June 80, 1985 ... .. 195, 666, 61
Amount covered by uncompleted contrat.ts _______________________ 116, 810, 61
Balance available June 80, 1986 _____ ..o .. 78, 856. 00
Accounts receivable June 30, 1935-__ —_— 144, 00
Unobligated balance available June 30, 1935... oo 179, 000, 00
EMERGENCY RELIEF FUNDS
Cost of new work to June 30, 1985 e
Cost of maintenance to June 30, 1986 o
Net total expenditures..._ —— e e e et s e e
Unexpended halance June 30, 1985 . __ . __.__ $1, 000, 000, 00
Total amount appropriated to June 30, 1935 1, 000, D00, 00
Fiscal year ending June 30 1931 1932 1033 1934 10356
Costof new work ... . |ooeoni b e e
Costotmaintenanes . ...l o f e T
Totalexpended. ... .. .| . oo,
Allotted. ..o e $1, 000, 000
Amount allotted from Emergency Relief ‘Appropriation Act, ap-
proved Apr. 8, 1888 o e e $1, 000, 000
Balance une*mended June 80, 1935 e e 1, 000, 000

1 Revoked slnce June 80, 1986,
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CONSOLIDATED COST AND. FINANCIAL SUMMARY FOB MISSISSIPPI RIVER, OHIO RIVER
TO MISBOURI RIVER sl

-Cost of new work to June 80, 1935 — - $30, 428,-'2:'19. 84

Cost of maintenance to June 30, 1935 _... - 17,916, 179. 84
Total cost of permanent work to June 30, 1935 . ____.._ 48, 343, 399. 68
Value of plant, materials, ete., on hand June 80, 1936 .. 145, 930, 48
Net total cost to June 30, 1936 _._ e 48, 489, 330, 16
Plus accounts receivable June 80, 1936 ... e 173, 541, 04
Gross total costs to June 30, 1935 —._________.______ 48,662 87120
Minus accounts payable June 80, 1935 e e e g - 113, 856, 22
Net total expenditures..__.c..____ —— — -~ 48,549,014.98
Unexpended balance June 80, 1985 .. oo, 1, 928, 602, 99
Total amount appropriated to June 30, 1935 . ____ 50, 477, 617, 97
Fiscal yeor ending June 30 1931 1932 | 1083 1934 1035
Cost of new work...___..._..... $2, 238, 102, 44 1$1, 008, 610, 87 ($2, 354,007.86 (84, 080, 073. 68 $503, 870, 18.
Cost of maintenanes__..________ 888,260,569 | 1,120, 165.37 | * ©51,869,78 | 1; 660, 616, 53 899, 974,77
Total ost......._.. -----| 3,126,443, 03 | 2,128, 776.24 | 3,305, 057, 64 | 5,739, 690,21 | 1, 493,853,08
Total expended.....co....._.. 3,400,331, 60 | 2,704,331, 23 | 3, 509, 802.51 | 5,725, 543 36 |1, 436, 477.18
Allotted . - ooomo e 3,218,006,65 | 269, 578.67 | 6,122,004.40 | 5,160,944.70 | 664, 481,38
Balance unexpended July 1, 1984 ______________-___ $1,157,607.19
Amount allotted from War Department Appropria- o
tion Act approved Apr, 9, 1935 - . ____ $676, 000, 00
Amount allotted from Emergency Appropriation
Act approved June 19, 1034 _ --— 640,000, 00
Amount allotted from Bmergency Relicf Appropri- - ‘ .
ation Act approved Apr. 8, 1985 oo __ 1, 000, 000. 00 "
e 2, 815, 000, 00
Amount to be accounted for N e 8,472,607, 19
Deductions on aceount of revocation of allotments.. .o 2, 979, 48_1.‘38
Net amount to be accounted for - _._____ et 493, 125, 81
gé'oss amount expended...._ . . __.$3, 444, 608, 10
S8 !
Reimbursements collected_.____ $2, 007,111, 60
Recelpts from sales ... . 2, 872, 971. 71
4, 880, 083, 87
_ —1, 435, 477.18
Balance unexpended June 80, 1985 _ . ___ oo 1, 928, 602, 99
Outstanding liabilitles June 30, 1935 ______ . __ $155, 420. 07 )
Amount covered by uncompleted contracts.... ... 116, 810. 61
— — 272,231, 58
Balance available June 80, 1985 _ o 1, 8568, 371, 41
Accounts receivable June 30, 1985 173, 541. 04
Unobligated balance available June 30, 1935 ___________ 1, 829, 912,45

Amount (estimated) required to be appropriated for completion
of existing proJect - oo 13, 083, 000. 00

! Logn $379,000 revoked since June 30, 1085,
? Exclusive of avajlable funds,
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Amount that can be profitably expended in fiscal year ending
June 30, 1937

New work? - $1, 000, 000, 00
Maintenance ... e 900, 000, 00
TOtal* oo 1, 900, 000, 00

2. MISSISSIPPI RIVER BETWEEN MOUTH OF MISSOURI RIVER AND
CLARKSVILLE, MO,

See report, “ Mississippi River between the Missouri River and
Minneapolis, Minn.”, page 893,

3. MISSOURI RIVER, HERMANN TO THE MOUTH
. See report, “ Missouri River, Kansas City to the mouth ”, page 987,

4. REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI RIVER
* BELOW THE MOUTH OF MISSOURI RIVER AND FROM OLD AND
. ATCHAFALAYA RIVERS )

The section of the Mississippi River covered in this report was
formerly in charge of the St. Louis engineer district, but for the
purpose of administration on July 1, 1930, it was divided into three
reaches, which are under the supervision and direction of the district
engineers at St. Louis, Mo., Memphis, Tenn., and Vicksburg, Miss.

The St, Louis district extends from the mouth of the Missouri
River-to the mouth of the Ohio River, a distance of 195 miles. The
Memphis district extends from the mouth of the Ohio River to the
mouth of the Arkansas River, a distance of 898 miles. The Vicks-
burg district extends from the mouth of the Arkansas River to the

Iead of Passes, 671 miles, and includes 8 miles of Old River
and 30 miles of the Atchafalaya River,

District engineers: St. Louis, Mo,, Capt, Bartley M, Harloe, Corps
of Engineers; Memphis, Tenn., Maj. W. M. Hoge, Corps of Engi-
neers, to-May 1, 19853 Lt. Col. Eugene Reybold, Corps of Engineers,
since that date; Vicksburg, Miss., Maj. Lunsford E. Oliver, Corps
of Engineers, o

Division engineers: For the river below the mouth of the Ohio,
Brig. Gen. H. B. Ferguson, Corps of Kngineers; for the river above
the mouth of the Ohio, Lt. Col. Edmund L. Daley, Corps of Engi-
neers, :

Location—The snagging district embraces that portion of the
river between Head of Passes and the mouth of Missouri River,
1,265 miles, 8 miles of Old River (present mouth of Red River),
and 30 miles of Atchafalaya River from Red River to Melville, La.;
total, 1,295 miles.

Previous projeots—For the removal of these obstructions general
appropriations were made at irregular intervals as early as 1824.
The amount expended prior to 1879, when the first definite allot-
ment was made for the work, was approximately $358,627.35. For
further details, see page 1880, Annual Report for 1915,

- Ewisting project—This is a continuation of the plan adopted in
1879, and provides for the removal and destruction of snags, wrecks,

2 xcluslve of available funds,



