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Amount drawn under section 7, act of August 11, 1888_______.____ _ $81, 809. 61
June 30, 1905, amount expended during fiseal year— . ______ 81, 809, 61
July 1, 1905, amount available for fiscal year 1905~ .. ______ 100, 000, 00

(See Appendix X 1.)

2. Mississippi River between Ohio and Missouri rivers—In its
original condition the navigable channel of this section of the Mis-
sissippi River had a natural depth in many places of only 34 to 4 feet
at low water. The channels were divided gy islands which formed
sloughs and secondary channels, or chutes, through which a great deal
of the volume of the flow was diverted, to the detriment of navigation.

The first effort to improve this condition was begun in 1872 and was
continued for a number of years as appropriations were made, the
works consisting of dikes and dams of brush and stone erected with
a view to confining the low-water volume to a single channel and of
revetments to holf and preserve the banks where necessary or advis-
able to do so.

The project followed up to the present time has been that adopted
in 1881, approved by letter of the Chief of Engineers dated March
31, 1881, contemplating the confinement of the flow of the river to a
single channel having an approximate width below St. Louis of 2,500
feet at bank-full stage, the natural width in many cases being a mile
or more at mean high water; this result to be sought by closing
sloughs and secondary channels and by building cut new banks
where the natural width is excessive, using for this purpose permeable
dikes or-hurdles of piling that collect and hold the sollid matter that
is carried in suspension or rolled on the bottom of the river; the
banks, both new and old, to be revetted or otherwise protected where
necessary to secure perinanency, and, pending the completion of the
permanent improvement, the low-water channel to be improved each
season by the use of dredges and other temporary expedients. The
cost. of the work remaining to be done was estimated in 1903 at
$20,000,000, with annual expenses of $400,000 for maintenance. It
:ivasdhpped that the cost might be reduced by increasing the amount of

redging.s

'l‘hg(;1 river and harbor act of March 3, 1905, appears to contemplate,
however, a permanent departure from the project of 1881, above out-
lined, in devoting morc attention to dredging and less to works of
Eermanent improvement, and authorized the construction of two new

ydraulic dredges of the most approved type.

The object o% the improvement is to obtain and maintain a mini-
mum depth, at standard low water, of 6 feet from the mouth of the
Missouri to St. Louis, and of 8 feet from St. Louis to the mouth of
the Ohio. . .

The total amount expended to June 30, 1905, was $11,345,893.15,
exclusive of $180,000 allotted by acts to projects for improvement
between the Illinois and Missouri rivers, including Alton Harbor.

The amount expended durin% the fiscal year ending June 80, 1905,
includes $62,600.68 expended for temporary expedients, The total
amount thus far expended for temporary channel improvements is -
$693,437.02, much of which has been for plant that is now on hand
- and available for future work. The approximate value of this plant

is $168,695.49,
s See Annual Report of the Chief of Engineers for 1904, p. 2144 et seq.
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The result of the expenditure of this amount has been the partial
improvement of the entire extent of the river from St. Louis to Cairo.

’l‘heoreticallg this improvement should have some influence on
freight rates, but an accurate estimation of such effect has been im-
practicable during recent years.

During the past year there was maintained a channel depth of 8
fect, except for very short periods in the low-water season, when at
several bars 7 feet was noted, until a dredge could be moved to the
locality. These obstructions were promptly removed.

The river at St. Louis reached a high-water stage of 24.4 feet
above standard low water on July 12, 1904, and a low-water stage of
1.3 feet below standard low water on January 1, 1905,

With the present appliances and such others as may be developed
for the temporary improvement of low-water channels, it is expected
that a navigable depth of about 8 feet can be maintained between St.
Louis and Cairo during all stages while the river is open to navi-
gation.

The local officer states that $400,000 should be provided annually
for the purpose of maintaining an 8-foot channel ﬁy dredging,. with
such auxiliary works as temporary diking, bank protection, and occa-
sional hurdle building.

The sundry civil act approved March 3, 1905, appropriated
$650,000 for continuing the improvement of the Mississippi River
from the mouth of the Ohio to and including the mouth of the

Missouri River.
Recapitulation of commercial statistics.

1001, 1902, 1803, 1904,
Tons. Tons Tons. Tons,
Receipts and shi})ments at 8t. Louds....._.._...__..| 672,018 641,182 552,817 877,580
‘Fransferred hy ferriesut St. Lonis. ... ............ 6,860,692 | 5,731,695 | 6,828,154 8,040, 109
shipped from landings between 8t. Louisand Calr 10,978 17,179 43,807 43,612
b 73 U 6,563,646 | 6,580,006 | 6,924,638 | 6,501,716
.Iuliv 1, 1904, balance unexpended.. .. $049, 818. 93
July 1, 1905, miscellaneous recelpts.. . 2,557. 77
Amount appropriated by sundry eivil act approved March 3,1805. 650, 000. 00
: . 1,601, 871. 70
June 30, 1905, amount expended during fiscal year:
For works of improvement..______ .. _____ $508, 203. 20
For maintenance of improvement... __. . ___ . __ 213, 299. 29
’ ————— 716, 502, 49

July 1, 1905, balance unespended ___ . . 885, 369, 21

July 1, 1905, outstanding labilitles_—_ .. . 28, 302, 17
4857, 067, 04

July 1, 1805, balance avallable__ ... . __________

@ Distributed under subheadings as follows:
I'or protection of bank of Missouri slde and to deepen and

straighten channel at Wittenberg, Mo., act of March 3, 1899_.  $10, 000. 00
For from mouth of Ohio River to mouth of Missouri River:

Act of April 28, 1904 __ . ... e 212, 350. 48
Act \ot March 8, 18905 oo e e 634, 710. 56

857, 067. 04
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July 1, 19035, amount covered by uncompleted contraets. . __ S48, 880. 00
Amount (estimated) required for completion of existing projeet._ 18, 251, 654. 55

(See Appendix X 2.)

OPERATING SNAG BOATS AND DREDGE BOATS ON UPPER MISSIS-
SIPPI RIVER; IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN
MOUTH OFF MISSOURI RIVER AND ST, PAUL, MINNESOTA, OF HAR-
ROR AT MOLINE, ILLINOIS, AND OF LA CROSSE HARBOR, WISCON-
SIN; OPERATING AND CARE OF GALENA RIVER IMPROVEMENT,
ILLINOLS, AND OF TLLINOIS AND MISSISSIPPI CANAL AROUND THE
LOWER RAPIDS OF ROCK RIVER, AT MILAN, 1LLINOIS,

This district was in the charge of Maj. Jas. L. Lusk, Corps of
Engineers, until July 18, 1904; .in the temporary charge of Maj, C. S.
Riché, Corps of Kngineers, from July 18 to October 18, 1904; in the
charge of Major Lusk from October 18, 1904, until April 1, 1905, and
of Major Riché since April 1, 1905. Division engineer, Col. Q. IH.
Ernst, Corps of Engineers, until April 5, 1905, and Lieut. Col. W. .
Bixby, Corps of Engineers, since that date.

1, Operating snag boats and dredge boats on upper Mississippi
River—By the river and harbor act of August 11, 1888, provision was
made for securing the uninterrupted work of snag boats and dredge
boats on the upper Mississippi River under a permanent appropria-
tion, the sum so expended not to exceed $25,000 annually.

During the past fiscal year the snag boat C'olonel A. Mackenzie was
employed from July 1 to November 4, 1904, and from May 12 to June
30, 1905, in removing snags and other obstructions and otherwise
assisting interests of navigation between Minneapolis and the mouth
of Missouri River.

Dredge Vaulcan was employed for a few days in September, 19004, in
removing sand deposits at Fulton steamboat landing, and for about
six weeks in September and October, 1904, in dredging a channel
through the bar above Keithsburg bridge.

Dredge Phaniz in September and October, 1904, was engaged in
removing obstructions at varvious points between Keokuk and Tur-
ners Landing, and in May and June, 1905, in removing deposits from
the Keokuk steamboat landing.

The total amount expended for snag-boat service to June 30, 1905,
was $040,584,

The total quantity of freight transported on the upper Mississippi
River during the calendar year 1904 was about 4,534,539 tons, and the
ton-miles 943,951,451 in 1903, 4,545,129 tons, and 979,951,901 ton-
miles.

The amount expended during the fiscal year ending June 30, 1905,
was $25,000.

(See Appendix Y 1.)

2. Mississippi River between Missouri River and St. Paul, Minn.—
Under this head is carried on the improvement of through navigation
and also such special harbor or levee work as is provided for by Con-
gress,  Systematic work was begun in 1878, and such good results
have been secured as to demonstrate that with a continuance of
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TanLe No., L—Summary of expenses for operating U, 8. snag bouts H, (!, Wright and
J. N, Macomb—Continued,

1904, | 1905,

Application, e d e e e o e

Decemiber. | Janunry, | February,  Mareh. April,
' PR 2 f ————
OffiCe OXPENSeH. cuanssiveainsas Yreiedanans $810, 07 810, 60 §784. 30 240 fiviininiannn

Exponses of snag boat H. G. Wright:
Crew ..... W barseitareneieresrarnanans 2,126, 00 2,100,046 2,118.00 ;  2,118.80 81,465, 00
L0 1117 2 N T T T PN PO eeneeeieaess 769.53
FUBL. oiivteeirenivneseonnnnancesnnnns . 862,60 814,95 495,90 404, b5 407,00
Bubsistence.......ceviiviiieiiinnnana. 3903.82 497,18 463,07 ! H07.11 74,47
Bupplles..oviiiiiiiiiiiiiii e e feetenneases 632, /i)
Repairs....... teseeteirratonconsrnties 0,97 feeviinnoreciocrenniannnn levvensnsanss 1,228.00
Miscellaneots..ocovovreiiinain. cieaens | 490 [iirrnnniaaes l ........................
- 2,077, 16 2,081.00 2,018,006 1 1,797.31 1,3568.50
devaas vesssuoloseasnserovi]ucsiennnesnofesiiiiiones , 636, 83
4 1,061.2 924, 6b 768. b4 640, 60 204.00
- h3l, 10 188. 91 793,23 100, 66 226,77
........................ 32,01 ...oiiiaee. 262,83
............ jrevesesnanes B LA L 831. 28
7,917.87 6,622, 16 7,690,171 B,G20.06 | 8,005,717
] :

1905,
Application. - -
May, June, Total,
OCO OXPONYCH L tarerrernrynrnsss e en et een e anaa 878250 L..eeeninns 83,338,983
Expenses of snag boat H, G, Wright:
OTBW o iieraiecneseionaniensisaaecsacesssnrrensscssnororsnnsnses 1,464,00 1 $1,465,00 22,823, 43
Outfit. ... . 337,46 48,32 1,217, 92
Fuel..... 130,10 118,80 6,977, 10
Subsistence. . . . 230, 86 2052, 79 4,519,383
Bupples..eiviiiiiiiiiiiiiiiiiiienen . 134,71 22,84 35,
AL iR | T . 808,14 ° 380. 65 2,697,02
S LY T O S e visreeseess eereriiiens 4.90
Expenses of snag boat J. N, Macomb: .
OIOW .t iiuiniiiniiirieiiiacntsiestienansunitosesescnncaranns «oob 1,848,838 1,480, 00 92,024,33
Outfit........ cien eesres i 213, 30 22,60 449, 16
Fuel.,... . 158,00 168,00 9, 340,72
Subslstence. . 272,61 237. 65 4, 797.07
Supplles..... 63,03 1overienreness 307,81
Repairg.,... 464, 80 H05, 8 2,026, 40
Total sovviivniannnaeins Creeseeiinasnens trviecassaveens voueiia - 6, hi8. 62 ! 4,676.91 | 81,822, 81
. ! |
X 2,
IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI
RIVERS,

PROJECT OF 1881, REVISED IN 1883,

A concisp statement of the project for and history of this work will
be found in the Annual Report of the Chief of Kngineers for 1905,
page 424, as well as on page 2631 of the Report of the Chief of Kn-
gineors, United States Army, for 1900,

Reference should be made to the Report of the Chief of Engincers,
United States Army, for 1894, pages 1577 et seq., for information
mlat.ing to the development of the various forms of construction and
for a résumé of the various types employed between 1872 and 1804,
and to the reports of the Chiof of Engineers, United States Army,
for 1895 (p. 2059), 1896 (p. 1717), 1897 (p. 2012), 1898 (p. 1698)
1900 (p. 2632), and 1901 (p. 2169) for minor details as to forms of
construotion,
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Since the adoption of this project work has heen done substantially
according to the methods referred to above at the following localities:
Mouth Missouri River, Sawyer Bend, St. Louis Harbor, Cahokia
Chute, Arsenal Island, Horsetail Bar, Carroll Island, Twin Hollows,
Pulltight, Beards Island, Chesley Island, Jim Smiths, Sulphur Springs,
Foster lsland, Lwucas, Cornice Island, Oshorne Field, Rush Tower,
Michaels medin%‘, Fish Bend, Danby Landing, Rush Towhead, Peni-
tentiary Point, Turkey Island, Ste. Genevieve, Kaskaskia Island,
Chester, Crain Island, Liberty Island, Liberty Bend, Seventy-six
Landing, Willard, Hamburg, Devil Island, Minton Point, Cape Girar-
-dean, Commerce Island, Burnham Island, Powers Island, (toose Island,
Buffalo Island, Dogtooth Bend, (3reenleaf Bend. Hurricane Field,
Greentield Bend, and vicinity of Cairo,

During the fiscal year ending June 80, 1905, work for tne permanent
improvement of the river has been carried on, as hereinafter described
in the report of Mr. Wm. S. Mitchell, principal assistant engineer.

PERMANENT IMPROVEMENT.

The project adopted for the improvement of the Mississippi River
between the mouths of the Ohio and Missouri rivers was approved by
the Chief of Engineers, United States Army, March 31, 1881, The
estimate of the cost, as revised in 1883, was $16,307,600. The project
was modified by the river and harbor act of June 8, 1896, to permit
the construction and operation of dredges. It was again modified to
some extent in 1903 by the Board of Engineers for Rivers and Harbors
in report dated November 12, 1903, the dredging authorization of which
was adopted By Congress in the river and harbor act of March 3, 1905.
Under the modification of 1903, hurdle work for the contraction of
the channel and revetments to prevent erosion of the banks may be
congidered auxiliary and subsidiary to dredging, which, if found
agvant?geous, is authorized as the chief means of maintaining the
channel.

By the report of 1903 the cost is increased $20,000,000 in addition
to expenditures already made, provided the projects already in force
he adhered to throughout. The cash expenditures to December 81,
1908, are considered as approximately the cost of the work up to the
date of the report of the Board, They were $10,476,654.563. The
total estimated cost ay last revised is therefore $30,476,654.58,

The total amount appropriated to June 80, 1905, was $12,404,999.98.
Of this amount, $180,000 was alloted by acts and rojects-for improve-
ment between the Illinois and Missouri rivers, incliding Alton Harbor,
leaving a balance of $12,224,999.98 to be applied to the project for the
general improvement hetween the mouths of the Ohio and Missouri
vivers, The balance of the last revised estimate not appropriated
June 80, 1905, is therefore $18,251,654.56, ,

The amount oxpended to June 30, 1904, was $10,629,390.66, The
amount expended during the fiscal year was $716,502.49, of which
$716,496.27 was paid by voucher and $6.22 was paid by the Auditor
for the War Department, The total amount expended to date is
therefore $11,345,808.15. :

The balance unexpended June 30, 1905, of the amount a;c)lpropriated,
iy $879,106.83, to which must be added £6,262.38, received from mis-
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cellaneous sources, muking a total balance of $885,369.21, exclusive
of outstanding liabilities and amount covered by contract,

Under the project submitted May 10, 1905, by direction of the
Chief of Engineers, United States Army, which was approved May
17, 1905, the balance available June 80, 1905, of the appropriation of
April 28, 1904, which is $163,476.48, after deducting outstanding lia-
bilities and amount covered by contract, will be applied during the
fiscal year ending June 80, 1906, to emel;Fency works of improvement,
care of plant, temporary expedients in dredging, and for engineering
and contingencies. o

Under the same project the balance available June 30, 1905, of the
apf)ropria‘tion of $650,000 in the sundry civil act of March 38, 1905,
will be applied during the fiscal year ending June 30, 1906, to altera-
tions of dredges on hand, building two dredges, dredging, and admin-
istration and_contingent expenses, any balance therefrom to be held
inreserve. The balance available is $634,710.56, the sum of $15,289.44
having been paid during the last fiscal year for work done in Sawyer
Bend by the Chicago, Burlington and Quincy Railway Company, in
1900 and 1901, as required by the act., .

| The river and harbor act approved June 8, 1896, provided:

That any balance of former appropriations: now available, and the money hereby
aﬁ)propriated and authorized to he expended for the said sectioti of the river between
the mouth of the Missouri River and the mouth of the Ohio River, or so much
thereof as may be necessary, shall heexpended in the construction of suitable dredge
hoats, portable jetties, and other suitable appliances, and in the maintenance and
operation of the same, with the view to ultimately obtaining and maintaining a
ngvigable channel froin St. Louis to Cairo not less than two hundred and fifty feet
in width and nine feet in depth at all periods of the year, except when navigation of
the river is closed by ice.

In the $11,345,893.15 above mentioned is included all amounts
expended to June 30, 1905, for dredge 1Plants, rortable jetties, and appli—
ances for temporary improvement of the channel and for operatin
the same, altogether $693,487,02. Of this, $62,600.68 was expendeg
during the fiscal year for dredging. The approximate value of this
plant at the beginning of the fiscal year was $181,136.83. Its present
approximate value is $168,695.49.

he river and harbor act approved March 8, 1905, relating to this
section of the river reads as follows:

Improving Missiselppi River from the mouth of the Ohio River to and' including
the mouth of the Missouri River: The Secretary of War may prosccute the improve-
ment of the sald section of the Misslssippt River by dredglng, adset forth in the
réport of the Board of Engineers for Riversand Harbory, submitted November twelith,
nineteen hundred and three; and the sald Secretary of War may purchase or cause
to be constructed two dredges, to be employed with those now in use in said section
for the purpose of dredging; and the said Secretary niay, in his discretion, expend a
portion of the balance now remaini‘x_i‘% on hand to the credit of rald improvement for
the completion of works already under way or for the construction of other works
which will be useful in promoting the navigation of said section of the river; and
such balance as remains on hand, together with the amount authorized to be

expended in pursuance of contracts to be made, is hereby made available for the
purpose set forth in this item.,

The sundry civil act approved March 8, 1905, making appropriation
for this section of the river, reads as follows: t

Improving Mississippi River from mouth of Ohio River to Minneapolis, Minnesota:
For continulng improvement, in completion of eontract authorization, from the mouth

of the Ohilo River to the mouth of the Missouxi River, six hundred and fifty thou-
sand dollars, * * #
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It would appenr from the wording of the above items that it ix the
intention of Congress to materially modify the approved project of
1881 by devoting attention principally to dredging in obtaining and
maintaining a navigable channel hetween St. Louis and Cairos

By direction of the Chicf of Engineers, United States Army, dated
May 23, 1903, being the first indorsement on copy of request of the
Board of Engineers for Rivers and Harbors, for reports hearing upon
the desirability of continuing or modifying certain projects for river
and harbor improvement, I submitted to the Board, under date of May
29, 1903, the tollowing report: .

The Boann or Exdinerrs vor Rivers axn Harsors
] -’ t
Washinglon Barracks, Wushington, D, C.

Sms: In answer to first indorsement on a letfer, dated May 21, 1908, from the
Board of Engineers for Rivers and Harbors to the Chief of Engineers, relating to a
discussion of the {)resent. method of improving the Mississippl River between the
mouths of the Ohio and Migsouri rivers, with a view to ascertaining whether by
dredging or otherwise a suitable channel can not be established and maintained at
lesr‘g i{pense than in accordance with the existing project, I have the honor to report
a8 OWs! : -

At the time the present project was adopted hydraulic dredges of great capacity
had,not come into general use, and the idea of keeping a channel open by means of
the small scoop or clam-shell dredges then in voglie was correctly deemed absurd.
Since thit time,chowever, dredging hus been practically revolutionized, and it has
been found practicable to maintain a good Iow-water channel in the Mississippi
River helow Cairo by the use of hydraulic dredges of large capacity alone.

The existing fprojé,ct. for thiy district conteiplates securin% a Ininimum depth at
low wauter of 8 {eet hy giviug the channel «a uniform width of 2,600 feet by means of
pile-work hurdles built out from the bank to the necessary extent, and also by means
of such temporary e.\**)cdients 18 movable dikes—for the.purpose of concentrating the
flow over bars—and dredging, The bankg are to be made permanent.where subject
to scour by revetent of mattress and broken stone.

This has worked very well in many partsof the river where the width was excess-
ive, as, for example, Horsetail bar, but at other places floods have had a tendency
to excavate a channel behind the hurdles, proving that even with the moderate
floods that have oceurred since the improvement was begun the method 18 not alto-
gether certain in ity results, If we could be sure that the river would maintain the
moderate rise and fall that his prevailed in recent years, the method . might be
worthy of econtinuance, but it must be kept in mind that the Miesissippi River is at
times of excessive flood, flowing, ay it does, in wsoft alluvial bed of 5 miles in width
from the Missouri to Commerce, and of much greater width thence to Cairo, virtually
uncontrollable by any human agency. In other words, the hurdles put in and main-
tained at great expense may, in any great flood, be in considerable part wiped out or
disarranged and the river agsume new courses.  This has been its history for thou-
sands of years, 1t hag wandered from one side to the other of its alluvial bed, and
it Is my opliilon that it will so continue in spite of any efforts of man to controt it
within *)tfa,c}ﬂgﬁl' limits of expense, »

View ngotégé‘subject from a purely econowmical standpoint it should be stated that
ahout $8,000,000 has already heen expended on the present project, and 6 feet of
low=water nmgggtion is all that has been accomplished, To complete the '?rojec‘h
about $13,000 will be required. Owing to the fact that every flood shifts the
bottom and forms new bars, I am of the opinion that’drngin'g will have to be
resorted to extensively even after the hurdles are cofnpleted. The project when
completed will have cost, therefore, some $22,000,000. This money i3 worth at
least 4 per cent to the revenue producers, or, sny, $880,000 xi)er year, This repre-
sents what the funds would be worth in wenlth and })roa erity producing power if
not locked u]]) in the present project of improvemnent.  Inaddition, however, $160,000
will, us may be inferred from the ahove statoment, have to be appropriated every
year for dredging after its completion and $160,000 will be necessary every year for

«The original report stated *‘ low channel” by error, the 2,500 feet referring to the
bank-full stage.
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repalrg, naking a permanent fund of $300,000 which Congress will be compelled to
appropriite every year after the expenditure of the $22,000,000. Adding this to the
$880,000 interest on the latter amount we have$1,180,000, which is what the improve-
ment will be actually costing the country every year after its completion,

Viewing the matter in this light, it hag frequently occurred to me to question the
propriety of continuing much further along the present lines, It is my present belief
that for $500,000 appropriated every year by Congress—which is only $200,000 more
than what would he necessary in any event after the completion of the improve-
ment—it would be possible to excayate a channel of 8 or even 9 fect every low water,
by means of temporary dikes and dredging, ag well as to revet the banks sufficiently
to materiaily diminish tlfe burden of bar-making sediment and incidentully tend to
preserye the farming lands and levees and also to put in an occasional hurdle if found
ex,gedient. , ; v

hese figures are only tentative and it may cost somewhat more to annually obtain
and maintain the desired channel depths, but I believe that enough has heen stated
to show that an annual appropriation of even $600,000 would be cheaper in the end
than to complete the present project at an expense of $22,000,000,
Very respectiully, your ohedient servant,
Taos, L. Caggy,
Major, Corpe of Engineers.

The decline of commerce on the river, as shown by statistical tables,
constitutes a really serious economical consideration in planning future
works of improvement in this district. It is stated by those residents
of 8t. Louis who appear to be still actively interested in the navigation
of the river, that 1f a depth of 8 fect can be assured to them with-
out chance of failure from other cause than ice and can be guaranteed
for & number of years in the future, the commerce of the river will
revive, Inview of this statement, I am of the opinion that the impor-
tance of the subject warrants the experiment and would recommend
that Congress grant a continuous appropriation of $400,000 a year for
ten years for this purpose. If, after the expiration of this period,
wherein it can be deinonstrated that 8 feet or more has been continually
maintained, there appears to be no material increase in the commerce
of the river, it is but just to the taxpayers of the country that this
particular improvement be suspended indefinitely. I would futher rec-
ommend that in obtaining and maintaining this (Ye
throughout the year of open navigation, the War Department be given
considerable latitude by Congress as to thetexact method to be employed
to attain this result. There is no doubt that it can be readily accom-
plished by dredging, but not unless the banks are )ropm'll)lr held by
revetments at many points and other auxiliary works, such as tem-
porary diking and occasional hurdle building, be permitted.

The amount necessary to complete the project of 1881, including
expenditures alrendy made, as given in my letter above, is considerably
legs than the 30,000,000 or more estimated by the Board of Engincers
for Rivers and Harbors in 1908, as stated above. 1tis probable that
the Intter estimate falls nearer the truth and renders the principal
argument of my report still more patent. In view of this a further

oxpenditure of $4,000,000, as recommended above, in striving to

rehabilitate the commerce of the river, enabling us, as it undoubtedly
will, to form & definite estimate of the propriety of continuing further
appropriations, seems therefore to he conservative and the fairest
coburse to pursue toward the commercial interests of this section.

The expenditure of public funds for the mere and solitary purpose
of keeping railroad freight rates within satisfactory bounds, is, in my

Bth of 8 feet or more'

-
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opinion, not a legitimate solution of that problem; first, because these
funds are granted by the General Government for the purpose of bet-
tering the facilities for actual navigation, there being many of the
chief ports of entry of the country where they could be expended to
much better advantage, and, sccondly, because there are other ways of
reducing the freight charges of the railroads, such as State or national
legislation or, better still, actual competition betweén the railroads
theniselves, the latter being increasingly evident among the lines
paralleling the Mississippi River., A State legislature, if honest
and unapproachable, has as muck power and capacity to regulate the
prices to be paid per ton for freight handled by the railroads within
its boundaries as it hus to regulate passenger rates.

The appended re})ort of Mr. Wm. S. Mitchell, principal assistant
engineer, gives full details of operations at the various localities in
this district on construction work, temporary expedients, dredging,
repair and care of plant, procuring materials, operations of quarry,
gauges, and discharge ohservations, during the past fiscal year,

Money statement.

July 1, 1904, halance unexpended .. ... iiiiiiii i, $949, 313. 93
July 1, 1905, miscellaneous réceipts. . ..o vieinine i 2, bb7. 77
Amount appropriated by sundry eivil act approved March 3, 1905 ... 650, 000. 00

1,801, 871. 70
June 30, 1806, amount expended during fiscal year:

For works of improvement..._.... ... . ... .. ... $603, 208. 20

Fov maintenance of improvement.. ... ... ._....... 213, 299. 29
716, 502. 49
July 1, 1905, balance unexpended ....cccoveaianiiinniiiinanan... 885, 869, 21
July 1, 1905, outstanding Mabilities:. ... .. .. ... .. .. .. ... 28, 802, 17
July 1, 1905, balance available ... ... . ... .. ... i i, a 857, 087, 04
July 1, 1805, amount covered by uncompleted contrnets. . ... ... ... 48, 880. 00
Amount (estimated) required for completion of existing project ...... 18, 251, 654. 55

Amount that ean be profitably expended in flacal year ending June
40, 1907, in addition to the balance unexpended July 1, 1905:

For works of improvement.......cccoieiiiiaiaa... $200, 000. 00
For maintenance of improvement ........... Civenaan 200, 000. 00
. , , 400, 000, 00
Submitted in compliance with requirements of sundry civil act of
June 4, 1897, and of section 7 of the river and harbor act of 1899,
eDistributed under subheadings as follows:
For protection of hank on Missouri side and to deepen and straighten
channel at Wittenberg, Mo., act of March 3, 1899 ..._............. 10. 000. 00
For from mouth of Ohio River to mouth of Missouri River:
Actof April 28, 1904 ... . i iiiiiiiiiiiiciiniiiaeaaas 212, 856. 48
Actof March 8, 1906 .......coiiieieiiiiirii it iiiieanann, 634, 710, 66

T DRSO 857, 067, 04
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LIST OF APPROPRIATIONS,

By actof— . ...} By act of— - o
June 10, 1872 ... ... $100, 000,00 August 18, 1804 .. .. $768, 333, 83
March 3, 1873......... 200, 000,00 March 2, 1896 ._.... 768, 883.:38"
June 28, 1874 ......... 200, 000, 00 June 3, 1898 ........ 276, 000, 00
March 3, 1875 ... ... 200, 000, 00 June 4, 1897 .. ... 673, 333. 33
August 14, 1876 ... ... 200, 000..00 July 19,1807 ........ 325, 000, 00
June 18, 1878 ... ... .. 240, 00000 July 1, 1898._ ... .. 673, 333,33
March 8, 1879 ......... 200, 000.-00 March 3, 1899....... 673, 333,33
June 14, 1880 ....... -~ 250, 000,00 June 6‘, 1900 ........ 100, 000. 00
Murch 3, 1881......... 600, 000, 00; June 13, 1902 . ..... 660, 000. 00
August 2, 1882 .. ..., 600, 000, ( March 3, 1903....... 660, 000, 00
July 5, 1884... . 100 520, 000, 00 April 28, 1904.. ... 850, 000, 00
August b, 1886 ........ 376, 000,00 Mareh 8, 1905....... 650, 000. 00
é\ugtgstgé_, }38% doe T 2%, 888‘ % Other receipts....... 6, 262. 38

eptember ceen \ —e
- July 13,1802, . ... .. 525, 000. 00 12, 411, 262, 36
March 3,1893......... 658, 333. 33
CONTRACT IN FORCE JUNE 30, 1905.
' f
Name, Artlcles, Rate, lcg‘ggm%ft Date of beginning I‘)’;teh:'
(1905), 805). (1908,
i

Howard _§ Yard :

;()3:(‘{;: J:f}]elr[:;onv?fle? }go“;gggggnﬁg;mr&%s: 85.;%3 ggg{: :} Jan, 31 {Pl;)llzg:g:tyttupé%xf‘ }Jnne 805
. * Co act,

« Work suspended, awaiting decision on letter dated May 27, 1905, recommending annulment.

COMMERCIAL STATISTICH.

Receipts and shipments at St. Louis, Mo., during the year 1904.

Receipts: - Tons, ..
Barbed wire, ores; and metals (pig and manufactured)........ccoeneinaaa....
Coal and coke....... o e eeieeaeaanesedcecsitaacannicacaetasttesianceannsan
Cotton and cotton produety ... .. i i i iiiiiiaiaianen 204
Groceries and dairy products. ... ... .o i, 208
Hay, seed, grain, flour, meal, ete, ..o oo i i i 28, 11Y
Live stock and products ... .ot 24, 928
BT U 406
Merchandise and sundvles ... iiiiiiiiieaas 238, 498
Vegetablesand fruits . ........ ...l 2,879
White lead, oils, ete .. ooo et ieee e carae—
Wines and Hguors. .o i ieciiiheerereiacaiaan b
0 S S 1856

€Y 296, 370

Shipmenta: ;

Barbed wirg, ores, and metals (pig and manufactured)................ 1,851
CoBl AN COKe. . o me i i it iieaiiaen ceeereirareaneaaaaen 6
Cotton and cotton produets ... ..o 303
Groceries and dairy produets. ... ..o it 5, 667
Hay, seed, grain, flour, meal, ete.. .. . L.l 10,039
Live stock and produets ._................ O 3,082
amber . o et 2,197
Merchaftdise and sundries .. .o...ooioiiiineiiiii it aaaaas 57, 668
Vegetablesand fruits. ...l 1,200
White lead, olly, ete. .. o.ooi e i 1,163
Wines and 'llquors ................................................. . 439
B2 ) PR S eveesmceens

b 3£ R 82, 665
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Transferved by ferries across the river at St, Louis.

Tons,
1) SO e . 5, 860, 592
1902 ... .. T, 5, 731, 636
1008 . . oo e e 6, 328, 154
1904 ... R 8,080, 109

. Shipments of grain, including flour, meal, ete., and coal down the river from land-
ings hetween St. Louis and Cairo, during the year 1904, amounted to 48,672 tons.

List of atecon-power boats that arrived of St, Louis duving the-year 1904.

stze of bonts, Draft. |Number, ur{‘x{?\l'g%.
. Fect,
Under 500 grogs t0n8. c. v vt iiiciieiiiieertierraerraeeiiasasnaennons 2.6tob 90 5 206
Between 600 and 1,000 grosstons . ......... R S B () 9 790
Over 1,000 gross tons 0 0
Total ... it 99 1,99

List of barvges and seows that wrrived at St Lowis during the year 1904, ¢

Size of boats. i Draft, N\uubcr,’ ig‘li‘;l\lg?l
Feel, i
Under 500 Bross 1ONS. coverveerrerinarioreeiiiiniiinsssesesnnenesnsnes 2.6t07.6 271 ; 397
Between 600 and 1,000 BrOr 0NN .. oiorrveeniieetuerarnennrsosancecnrsn B.2to8 Ti B ¥}
TOMRL e eetiteet s eeet s er e iernreeneresansaereen e r e saensns i ............ 278 | 414

© alInehiding Government vessels,

Number of vessels, and their tonnage, permunently and temporarily enrolled and licensed
at the port of St. Louis, Mo., D_ccember 81, 1904, «

No. of Grosy Net
vessels, jtonnage. | tonnage,
Permanent, ohitol 8 oA n6rs (100a). ...vveeereeeennnnn. ceveesrarereres a7 | 19,008 17,7
Permanent énkolled steamers (fron and ateel)..ooriieerennnneneinnn.. 9 3,030 2,347
Permanent €HFOIIEA DATEEE (WOOL) «.evvrnreeeinerrererenseneeniacennnes 8 1,161 1,16
Permanont 6iir0]16Q barges (81e1) .. vve i cireniieerieriinicirnranen 1 1,162 1,162
Permanént enrélled ateam yaohts‘iwnml) ....................... 3 271 173
Permanent enirolléd at aim‘yg\ehts SIRE1Y L e siiieiciinanaes 2 177 123
Permanent enfolied sailing yachis (woull) 0 0
Permanent enrolled sailing yachts SS(M) 1 62 42
Temporary ciitolled steamery (steel 1 26 26
Licensed steamers (wood) ......... 10 187 149
Licensed steamers (steel) ... 2 o 28
Licensed ba i 16 14
Licensed salling yachts (wood). 1 9 8
Licensed steam yachts (wood) 3 3h 29
Toll.,eeurnnn... Nereresreancnaranre Seereseaenriseareatisatasses 116 25,849 23,067
aBExelusive of Government vessels,
Total cost and work done to June 30, 1905,
’ Repalrs,

Restora- | Mainte-
tion, ninee,

Hurdles. New, Total cost.

, ) Lin, fl, Lln.ﬁ. Lin St
Prior to.July 1, 1004..00ceeveeenn, s iarareserrsrinaiies | 400,400 b 42,435 | 86,023, 060, 47
During fiseal year 1905...... feivens vevensesissanes vessrnan 4, 360 2,190 2, 455 200,212,28

T PO Cereteenrreaseiatarnnes J oA14,269 | 8,116 85,390 ©,228,%71.76
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Total cost and work done to Jine 80, 1905—Clontinued.

\lnltreus i Ruvulﬁwm.
Bank proteetion, Rupnlm. l Repairs, | Total cost,
New extensions, mainte- New, mainte-
nanee, nnee,
Lin, fl, | Square zmrcwl—. Square fi. ware ft. -
Prior to July 1, 1904,......... .o 268,037 29q987, S(ébﬁ. «j) il /30, 1{52 .Sq“7 00 | 82, 644, 283,98
Durlug fiscal yearending June .
30,1900 00 iiinnie e ieianas 34,190 | 4,005,630 | 286,420 | 1,359,904 | 1,050,002 871,061.44
L7 202, 227 31,08'2.946 855,876 | 12,800,186 ; 2,197,592 | 2,916, 835,42

. Recupitulation,
Dikes and dams:

Prior to July 1, 1904, 39,367 linear fect _.......... $814, 358. 33
During fisca year 1906 ........ e amemn s esaasaa e aaneaaeaaanan
o 8814, 4h8. 83
Jetties:
PriortoJuly 1, 1904, . ..ottt e 114, 603. 53
During fiseal year 1805 . ... ... oot i .
—_— 114, 603. 53
Dredging:
PriortoJuly 1, 1904, ... oot inineaieeceneannn 245, 425. 19
During fiscal year 1905. . ... oemvrmrreneieae .. 62, 600. 68

e 358, 025. 87
Surveys, examinations, gauges, cte.:
PriortoJuly 1, 1904, . ... . ... ... 244, 687, 98

Dauring fiseal year 1905, . ... .. ... iviiuianao.. 13, 847, 64
—— e 268, 535, 62

Hurdles . ..o e e o $6, 223 271.76
Bank protection. oo et e eiaaa 2, 930 624, 86
DikeBaNd ARIME ..o e e et e e teaeaaan e anae 814 358, 33
L1 2C 114 603. 63
Dradging .ooeeinm i s beermm e Cmermenane 358 026. 87
Surveys, examinations, gauges, et .....ooii i 258, 5635, 62
Total v onnnnnons G haccccassiaceacnanracnanacnonrsanrabonaesunns 10, 699, 419. 96
Property account,
Class. - anl.ue Jx.:ly Debits, Credits. Vg‘]"“‘ J“,“"
Steamer Gen, T, L. Catoy........... 8$11,026,40 | 814,044,74 | 816,230,683 |  #9,433, 61
Steamer Qeti: H. I, Abbot . 18, 000.36 19, 981, 06 20, 369, 80 17,627,862
SteamerWm. R. King 64,776,627 34,100,71 47,387, 95 b1, 638,88 -
Dredge.No, 1. 6,351,856 34, 951,62 b, 434, 89
DredgeNo, 2 8,483.78 | 1, 857,61 8, 082,86 , 268, 84 .
DredgeNo.s.... - . . 81,284,281  16,736.90°f  20,640,80 | ' 76, 480.38
Dredge No, 4......... ...... . 79,406,90 | 18,210,95: 29, 914,22: 74,798, 69
Steani: ten(iers, wood.. reasessnsereans SR 14,901,387 4,601, 60 6, 770, 60 12, 822,87
Steam tenders, 8teel ...ovveeneeviecnennrens . 44, 263, 34 1,785,790 4,401, 75 41,847,
Barges, model ......... veeren Sesiesssinasane . 120, 867,97 31, 797,26 83,522, 89 125, 132,88
Barges, flat. .. ..ooieiiiieniininsn ceieeresssene Ciereenssbsens 4,993.96 1,298.04 8, 695, 82
SUOTE DOBE. vssvnvvvarernnnernsnrnnninns 1,863. 78 18,10 987,18 1, 684070
Quarter hoats .o iiiviierviiinenrionsanne 17,804, 62 2,697, 83 6,281,837 15, 811,08
Office and survey BoRES ceenenemen 9, 208, bY 3,967, 16 2, 644,11 10, 631. 63
Plledrivers....ccooovvvvvenenn.. . 47,700, 17 7,429,560 11,813,387 43, 816,
Derrick boats 3,838, 766,16 2, 8,482,
orriokd .... 2,120.95 68, 46 3ni61 1,814, 80
Plats, wood . NI 14, 008, 77 1,092,428 138,471,49
Flats ateel.. '18,100.10 [, oou . 774,76 12,334, 43
A BORLE 220 ernrnsonernnos ©| oo es7ior 7,807,927 26,4683 2, 590, 00
Portuble quarters ................ ceees 1,895, 84 781,87 932. %0 1,184,81
T g resansases 6,619.46 ...... chesness 790, 87 4, 722, 69
Enggneerdepo §0iisricnetsaansrsrotiaratansen 10, 464, 04 12, 661,18 8,h17.70 20, 697, h2
Tools and applances ......covcvvvviienncens o] 17,200,90 13,487, 10 14, 618,70 16, 169, 80
Boarding-outfit...... i tiaeareeeisennesasans 14,698, 18 4,476, 89 6, 470,72 18, 698, 80
Oftice fUrHItUTo .oy eesensnes - (02,62 84149 |ooiiiiiiinins N
Burvey dnstruments...oo.oi e ciiivsionerennen 1,190.02 11,48 178. 11 1,087.89
Model (Inulslﬂ.na Purchaso prosltion)... 622,12 [sveeereninnnns 622,12 |uiievacenan
Total...iinnies tesasacsannseseseavressasa| 018,923, 08 216,416,78 244,709, 48 Hi8, 030, 36
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Muterial uecount,

vy ‘ . | by
(luss, \"1"“;’..“#"’ Debits, ; Credfts, ¥ g&u;&\glna

BUbRIENCE . oottt te i ee e 81,400, 07 $n4, 160, 17 #05,068,78 $2, 641, 61
L L N 3,641, 60 47,934, 88 47, H47.47 18, 532,01
Stone .. e . 374,00 161,381, 07 101,764 72 1uvivvnnns cooas
Rope. .. 30, B39, 60 16, 625, 99 13,040, 84, 425,07
Wire . .. : 1,083,901 7,200, 60 7,228, 19 1, 118,
Iton.... . 8,218, 12 1,189,27 1,444,87 |- 2,913.0¢
NAB ., ottt iii i timetiviientne e creniseenansd 1,220.77 1,844,138 1,982, 86 608, 0
Bptkes i L 1, uK, 98 471,70 60,20 892, 41
Lamber, miscellahieous, ... } , 91, 88 2, 953, 08 17,809, 81 16,040, 70
Lumber, mattress, e, .. crant 02 8h, 681, 81 76,641, 96 077, 8%
Okum ..., Ceeser e er i eis ey 1152, 04 646, 00 069, 22 827, 82
CoRrl oovvvivnnvinan rr e b et ae et teenhe i 2, 830,27 49,630, 03 0, 218, 38 2,187, ¢
Tee,...ue P S Ty 3, 348, 47 3,846, 47 | ievrsrnanans
Materlal, miscellaneous oo T4, 770,60 21,706, 66 23,0642.84 12,988, 87

3 AT C71,800,27 1 470,800,956 | 462,008, 72 95, 608, 60

ingineer Office, United States Army, in account with United States from 1870 to June 30,
1806,

To allotments, appropriations, ete., prior to July 1, 1004:

1872-1880, Allotnient for sUTVeyS.........ceuve..... $51, 208, 77
1876-1807. fpecial appropriations .................. 401, 800, 00
1870-1004, Miscellaneous recelpta .................. b, 860, 44

1 (]
1872-1004, Appropriations for general improvement. 11, 779, 099, 08
‘ —ee e §$12, 238, 668, 10
Mar. 8, 1805, Appropriation, Mississippl River be-
tween Ohlo and Migsouri rivers. ... 6560, 000. 00
Mar, 3, 1905, Allotment for survey of harbor and

approaches to St. Louis ........... 2, 800. 00
———— 852, 800,00
To miscellaneous recelpts deposited:
Feb, 6, 1905, Sale of condemned property ..c.veveveenvnrnnnennn. 2, 340, 80
June 27, 1805, Unclalmed wages due employees. .......c.ovvean... 110,62
Jan. 5, 1905, Disallowed by Auditor for War Department ...... .. 3. 62
Mar, 1, 1905, Refunded’forlostanchor.......oovveenoiiinnnnn... 7.50
June 27, 1905, Sale of blueprintd .. ccoorviiiiainiiiiiiiviirnnnnn 2. 1
Sept. 30, 1904, Refunded from allotment for Board of Engineers for
Rivers and Harbors............ Ceeesnmeseinsy 84, 20
“June 30, 1906, Unpaid percentage on annulled contract..  $900,17
Inpaid percentage on contracts in force .. 7,418,48
Unpaid labor..... R 9,738, 18
Unpaid miscellaneous.......... eeeeenen 12, 905, 368
e e 30, 962, 17
Total....coevenn... vemesaesasesiveacannanas 12,924, 989, 13
June 30, 1905, By construction between Illinois and Missour! rivers:
Pinsn Island damn . ..... Ceeetereaan. $37, 910, 41
Piaga Island dam, cutting channel .. 8,116,806
Altondum ...ovin i, 38, 740, 06
Altondike .....oovvnrniaiaa... 126, 852, 74 o
, e 201, 420, 06
By construction hetween Ohio and Misgour! rivers.. 8,068, (2}84.'9,4
By Jotties «vueeeenenee it i e enaanan v 114, 603,63
By dredging. ... ooin i iienreeieeaan. 368, 026, 87
By surveys and gauges ........... veseess vemsoenane 258, 536, 62
By withdrawn for Office of Chief of Engineers...... ‘ 2,220, 50
By withdrawn for Board of Engineers for Rivers and
HAarbors . c.vemniimiiiri it iiinecaacacnaaaas 800. 00
By losg account...coeevnecenrioacaiannrnncannenns. 448, 203, 42
By property on hand ................. emerereeeas 588, 630. 98
By materdal on hand... .. ... . ... L. 95, 603, 60

By models for Louisiana Purchage Exposition, 1904. 522,12
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June 30, 1906. By agys)ropiationa unexpended:
fissisaippl River, Ohlo to Missouri, %885, 369, 21
Allotment for survey of harbor and
approachen to 8t, Louis.......... 2, 800, 00
——— $888, 149, 21

TOL oot 12, 924, 08, 13

REPORT OF MR. WM, H, MITCHELL, ASSISTANT ENGINEER,

A ) #r. Lowis, Ma., June 80, 1905,

Masor: I have the honor to submit the following report of operations for the
improvement of the Mississippl River between the mouths of the ()Lio and Missouri»
rivers during the fiscal year ending June 80, 1905, e

Works of permanent ixix’i)jrox'e_lnqxxtof varjous Kinds, as will'be hereinafter deseribed
were carried on at the following localities: Balik opposite the mouth of the Missour!
River; Sawyer Bend, Mo;, Pullfight, Ill.; Rush Tower, Mo,, Oshorne Field, 111, Fish
Bend, 111, nby*Landing,'Mo., Ponitentiary Point, fll.,“Slu.ﬂeneviuvo, Mo, Horse
Island, 'M’o.., Orain Island, Mo., Iiberty Bend, 11, Willard Landing, 111, Devil
Island, 111, Minton Point, Ill,, Cape Girardeau, Mo., Dogtooth Bend, Mo., Green-
leaf Bend, I11;,- Hurrlcatio Flel«i. Mo,, and Greenfleld: 'Ban( y Mo, Such local surveys
and examinations were made ay were needed gauges were read throughout the year
and discharge observations were takon thmu;;hmt the fall season; stone was quarried
at Little Rock the plant was rolm’ired and cared for at the engincer depot, 8t, Louls,
and in tha fleets at Claryville, Mo., and Santa Fe, 111} dredges were in operation at
a number of the ba‘m‘dcvelo()lmd during the low-water geason of navigation.  In addi-
tlon there were begun a study for & report on the ' Harbor and approaches to St.
Louls, with a view to the prevention of floods in the Mississippi River,’’ and designs
for the construction of two self-propellitig suction dredges of Kappa (M. R. C.) type,
a8 required by acta of Congress approved March 8, 1005,

The conditions of river and weather were most favorable for the prosceution of the
work during both fall and sprlm‘ working seasons, the former remaining at a fairly
good boating'ata{ﬁ) throughout the low-water season and at an utinsual 1)" moderate
stage during the high-water season of the spring and summer, and but little interrup-
tion was had from storms or raln during elther season, The intervening winter was
unusually severe, but on the breaking up of the’ice in. the spring the numerons and
extremely heavy ice gorged which had forined passed out without damage to the
plant in harbors opposite Chester, Ill;, and Santa Fe, I11;; though with some destruc-
tion of exposed hundles, notably at Fish Bend, Ste, Genevleve, and Craln Island,

Work was carried on very actively during the fall and preparations had been made
to thatend for the spring, but the radical change-of plan for the improvement of the
river in this district énacted in the river and harbor bill of the lust Congress caused
an absolute suspension of all fleld work May 1, when the force was disbanded and
plant a%ain placed in-harbor to awalt the resumption of dredging in the fall. During
the spring season, thus made short, considerable work of repair was done to the
hurdleg damaged i)y the ice during tie winter, N o . ‘

The or.?anizatlon and miperintendence of the tleld forces for constritction works
were In the local charges of Assistant Kngineers W, M. Penniman and F. Y. Parker
and Juntor EngineerJ, W, Skelly; local surveys, discharge measurements, and huoy-
ing the low-water channel were under Asslstant Enginecr Parker and Junlor Fngi-
neer I’hill}p Florreich, jr.; the repair and care of all plant, procuring stone at the
quarr{’ at Little Rock, ggd the purchage and distribution of subsistence and supplies
were In charge of Assistant Kigineer C. D. Lamb, , ;
During his’lotg and severe iliness (Soptember to November), and in the spring,
while he was enﬂ;ﬂged upon the designs of dredges and the study for the yreventmn
of floods, the fleld parties of Mf, Penniman were under the immediate direction of
Mr, Jas, E, Kennedy, master of dredge No. 2.

The dredges in operation, Nos,  and 4, were in charge of Masters of Dredges Wm,
Baxter and 1., H, Yourtree, respectively. o ] ,

Reports from the assistants, giving the details and accompanied by charts showing
the locations of the work done, are on file, and are the sources from which this report

is largely taken,
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The changes i organlzition were the promotion of Surveviien Daily and Luther
to the grade of junlor engineer transttmen, the former having been engaged on dis-
charge messurements, palge records, and maps during the year, and the latter on
constriaction work under the tmmediante orders of Assistant Parkor, ,

The office hag suffered great losy in the death, November 19, of Mr. John Illjen,
druftsiman, wiio; since 1880, hay performed so satisfuctorily all the duties of hisoftice,

CONSTRUCTION WORKS,

Midbank distances from the Hinols and 8t. Louls bridge, St. Louls, are quoted
with the notices of work done at the various localities.  River stages refer to the
St Louis gauge, ,

~Bank opposite the mouth of the Missouri River (16 milea above St, Lowis).~-In 1804,
1900, u,n'«{ 1903 the Hlinols bank at thle locality was continnously protected below
the plane of low wader with standard mattresses of lumber for 13,770 feet of fts
. length; above these mattresses the bank was completely revetted with stone for
12,500 feet, and partally for the remaining distance,

During the fall season (October and November) the lbw-water protection way
extended 8,860 feet o the head of Chouteau Slough,  The stonework of the reach
wig found in generl Lo be In good condition, but was repalred where necessary, and
the com )lu(u«f portion was extended about. 800 feet, the remainder of the protected
hunk being revetted to an average height of the 10-foot. stage of river,

The pregent statug of the work is us follows: Feot

eot,
Fntire length of bank protected with mattress.....oooveneen.. .. cesvannes . 17,820
Length of protecton fully completed with slone above the matiress o the

average level of 20-fout to 24-foot stages, depending on the helght of bank. 13, 800
Length of bank at lower end of work, partinlly protected above mattress with

gtone (o average level of 10000t BIAEe .ot it i c e e iaeanennnns 4, 820

In the last streteh the bank was left vertieal above the stonework, grading not
having been attempted, ug it will be nccomplished, in great part at least, by the
spring high water, ) ,

Swryer Bend, Mo, (7 niiles aboie S, I,rmi.f?.—-ln January and Febraary repalrs were
made, under ‘t.l_m ingpection and supervisfon of this office, to the revétment at. this
place by the Chicago, Burlington and Quiney Railway Compaiiy, thie original buflders
of the revetment.  Ahoul 11,250 seuare feet of stonework wore lald,

Pulitight, 10, ilﬁ miles below 81, Lowis),— At the beglnning of tho year work was in
progress in contihuation of the effort to restore the 1inoig bank line to the orlgiial
east channel Himit by building short hurdles reross the eroded aren, the construction
of hurdle No. 1 having heen begun in June.  This hurdle is 900 feet in length, and
was fully completed early tn July, 800 feet having been built durlng the month,
with buttress and T-head at its outer end,

In October a few repairs were made to hurdle No. 3/8; which had been slightly
dalmit:cd hy thie high: water of June and July, 1904, and the stone {n its T-head was
raised and inereased n volume, ] , o

Oshorne Field, 1U. (36 miles below St, Lowis),—'The Ulinols bank at this place hav-
ing caved wpldly and the channel threatenihg to follow it and become shoal; It was
declded to hold the bunk with an oxtengion, upstream, of the orlginal protection in
thig reach, placed In 1802, Work wng begun November 4 and wag continued until
Decetnber 10, A mattress was placed, 3,700 feet in length by onlf' 100 feat in width,
narrower than standard width beeause of the comparatively shallow water eneoun-
tered.  About 1,000 feet. of the hank above the mattress were graded and protected
with stone (o -the level of the 19-fuof stuge; 1,860 feet were graded and revetted to
the level of the 11-foot stage, but on aecount of the lateriess of the season the
remuinder, 260 feet, were not revetied aliove the mattress,

- There fgan interval of unprotected bank, about 2,600 feet, between the new work
and that of 1802, :

Oshorne Towhead, Mo, (Rush Tower, Mo., 86 miles below St, Towis) .—1n October and
November repaivs were nde to thie stonework in the revetiment on the east side of
this towhend, that bank having suffered severely in the last two high waters, The
revetient was put in thorough ovder, and way restored hetween the 14-foot and
24-foot lavels, the work extending along 950 feet of hank,

Fish Bend, T, (40 miles below SI. Loniz),—By gradual erosion the river had-become
excessively wide at this polut mid had practically destroyed hurdle No, 3 (bullt in
1803, although never extetided to ity full length to the channel limit) and 600 feet of
hank protection at the upper end of Rush Towhead, 1t was decided to vestore this
bank to the channel limit originally intended, by the construction of & new hurdle
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immedidtely above the wreck of the old one.  This was done in October aid Noven-
ber. The strticture was 1,060 feet in length, and was very strongly bhuilt and fully
completed with channel-end bultress and T-head, ) o

During the winter the river stage wag very low and little or no deposit wag gecured
helow the newly built hurdle, and the immenge fields of vory heavy fee which had
formed In the many gorges ahove I8 loeality, in passing out on the firstspring rise,
destroyed the greater part of the o, only 385 feet remaining uninjured nest thie
shore, together with another short seetion 60 feet in length near the outer end of the
line,  Examination in the spring showed tho foundation to be intact; but to allow
for umtvoldable injury to it in redriving the })illn 1, ahother imnttress 66 feet in width
and 950 feet in length was laid over the original foundation aeross tho main gap in
the line.  The piling wag restored and the hurdlo was again completed and strength-
ened, it final length belng 1,680 feet from shore to T-head and hut(ress,

The work of restoration was done March 27 to May b, . ,

In addition, at thig locality, & small haridle dam 200 feet in length was hullt. in
April neross a slough 600 feet helow hurdle No. 3. The dam is located 550 feet below
the head of the slough which it (zmnrlamly closey, anid which formerly, at high stages,
drew off from the ibain river a conslderable volunie of water,

Danby Landing, Mo, (40 miles belomw St Louis),—This revetinent was heglin in 1895,
gince which thie 1t has been repaired and extended ny needed.  During the pust
VAT, Aminst, Septeimber, and November, 1004, and April, 1905, the stonework was
thoroughly repaired to the level of the 2i-foot stage, and is now entirely complete for
4,760 feet In'length hetween the orlgingl ends of the revetment.  The mattress was
extended In the fall for 8,812 feet along the shore of Lee Istund (to station 85--50)
and the stonework ahove the new mattress was earrled to the level of an 18-foot
stage,  The remaining helght of stonework will be placed after the uppoer bank has
been gradéd by the high water,

At tho head of the work the bank above the 700 feot of matiress placed {1808
remaing unrevetted with stone, hut there is as yet no necessity for such completion
of the protection,

The entire length of partially and conipletely proteeted hank is 9,202 feet.

At station 60, f'n‘(ho revetment, & smindl slough 66 feet wide (between Ames and
Leo islands) way closed by smal) and Nght hardle dam.  Thigstough paesllels the
})mte(-ted hank for about 2,000 feel, at an average distance from It of less than 100
eot. Tho unrestricted volume of water flowing through it at high stages i consid-
erable and would he n menuce to the protection,

Penilentiary Pointy 10, (42 miles below St Lowis),—This revetment was begun In
1800, and was extended und repaired in subsequent years, During the year—July
and August—the stonework was very thoroughly repaired and raised (o the level of
the 26-foot stago, ! :

In & large circular cave In the bank about 1,300 feet below the u‘ppur end of the
work, s pocket matfress was sunk and a light spat hurdle was buflt to break the
force of the eddy current that had there heen formed, »

‘The total'length of protection {8 now 4,220 feet, fully completed, .

Ste. Clenevieve, Mo. (60 miles belnw S, l,ouix).-—’l‘fm protection was placed 1897-1001,
and hag been repuired since whenever necessary,  During the high water ot 1904
a eave In the bank oceurred nbout 4,260 feet helow the head of the revetment and a
spur hurdle to stop the eddy was buflt in it late in November, In the spring ‘pocket
mattresses were built at several places where the revetiment had slipped during the
winter, and the spur hurdles In former caves were repaived and a new ono huilt at
station 27. The entire length of (his revetted bank is 5900 feet, but it requires
further minor repairs, work having heen stopped at this loeality on the suspension
of operations in May, '

HURDLES,

Hurdle No, 18, built in 1898 at the head of the revetmont at this locality, was
originally 600 feet in lefigth and wag deslgned to strengthen and protect the uf)pur
end of the revetment, but, by gradual encronchment of the viver, its length had heen
reduced to lesy than 100 feet. The end of the line was strongthened with piling and
stone just at the close of the spring season,

Hurdle No, 26,.—The high water of last year destroyed ahotit 300 feet of the outer
end of this hurdle and left 130 feet morein a weakenced eondition, This portion of
tha line was strongthened in November and December, and a new T head was driven
at its outer end und was filled with a buttress of stone,

This hurdle suffered severely from ice during the wintor, about 250 feet of the
piling heing destroyed.
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Chester, Mo, (Horse Inland, 69 miles below St. Louis) .—The protection was placed in
1897-98, 1t 1a 4,348 feet long; but has been badly damaged in the downstream two-
thirdsof ita length, R , o 4 «

Repairs had already been begun at the begliming of the fiseal year and were con-
tinued duritig'July and August. The stonework at the upper end of the revetment
for 1,800 feet, ot account of its exposed position, was ralsed to t.he‘to? of the hank
at about the 84-foot level, Several Yo’ck’(\t mattresses were placed and spur hurdles
were driven in the caves nowly developed In the hank, and those previously driven
were atrengthened, The remainder of the bank, except 300 feet at the downstream
end of the protection, was covered with stone to about the 30-foot level., The total
length of com}‘)lete(l protection is now about 4,000 feet, 4 ,

Crain Ieland; Mo, (78 miles below St Louis).—Hurdle No, 1, Repairs to this hurdle
were in progress at the heginning of the year and wore completed early in July, hut
later in_that month the bigh water broke the line for the second time near the
middle of the chute. This break, 150 feet in length, was also repaired, though in
restoring the line across It about 260 Hnear feet of new hurdle were built, During
the winter a third hreak was made by the iee, hut the damage was slight and was
casily repaired In the spring, whaen also s sall accumulation of drift along the west
end of the hurdle was sunk as a further protection fo that part of the line,

BANK PROTECTION,

The head of Crain Islund had heen revetted for 1,619 feet in June, 1904, of which
longth 1,370 feet had been along the outer or maln river hank. In August, an
extenslon of thig revetment was begun, which was continued Intermittently until
the bank along the antlre presont chmmel-sweipt river front (6,356 feot) had been
protected, the mattress lald this season extending the ‘)rotecuon 4,086 feet, Stone-
work had heen lald in June, 1904, abuve the upper end of the mattress to the bank
top. Ahove this year's extension the stonework was laid - to the 26-foot stage as far
a8 station 17, to the 18-foot stage as far ny station 63, and for the remaining distance

to station 63-1-66) to the footof the abrupt hank at helghts varying between the
0-foot and 12-foot stages. Grading was not attempted, the full completion of the
stonework having been'intended for the coming year, after the passage of the summer
hiﬁh water, which was expected to do the larger part of the grading, .
Aberly Bend, Ill. (81 miles below St Louis),—A foree was engmfed it the repalr
and extension of the revetment at this place from the lagter part of August until the
carly part of November. The stonework previously laid was thoroughly repaired,
and, in uddition, about 1,650 feet of bank was comploeted, making the total lenggth of
completed revetment 12,826 feet. A new mattress was built extending the length of
the !)rptetzt;e(l bank 2,625 feet, and mukin{g the total longth of bank, completely and
1
)

wrtially protected, 16,025 feet.  Above the mattress in the incomplete section (3,400
eet) at the lower end of the work stone was Inid to about the level of the 20-foot
stage, .

In addition, the old subagueous mattress was repaived or replaced, wherever
injured, with small sections of new mattress, and pocket mattresses were built in
several slldes or eaves fii the biank, i ) ‘ ,

Willard Lunding, Ill, (111 miles below St. Louis).—~The consttuction of a hurdle to
close the chute between the INinols shore and the high middle bar opposite Vanell
Landing, Mo:, wag begin June 24, 1904, in the last days of that flscal year, It was
completed Juiy 28, The hurdle i of the usual type, 1,250 feet in length, and in
effect is & permeable dam, each end helng fixed against a high revetted hank,

Devil Inlund, I, (121 miles below S, Louig).—The hufdle across the chute at the
head of Devil Island; built in 1897, had suffered sevcr‘éli( from floods and ice for sov-
eral years and was in need of topair, In October the plling wasy t~horon§hl{ restored
for 900 feet of the length of the hurdle, dnd was extended 60 feet to the top of the
hi;fh island bank, the Toundation having'been found intact. '

n July the stohework in the revetment on the west side of the igland was
ropaired and 2,860 feet of it were raised o the top of the bank at about the 80-foot
stage, making the total length of completed revetment 8,800 feot. About 2,850 feot
more are incomplete, and vary in height between the levels of the 14-foot and 10-
foot stages, e

Minton Point, Ill, (126 miles below St. Louis).—To relieve the harbor at Clape Grar-
‘deau, Mo., which for several years has been obstricted by a persistont and trouble-
some  bar throughout {ts entire length, and lying clase to the paved wharf, a system
of four hurdles was designed to pro?ect from the Illinois bank aboveand oppositethe
town, to contract the waterway and direct the flow into the harbor and thus remove
the obstruction. 1t was decided to build during the past year only two (Nos. 1
and 3) of this series of hurdles,
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Hurdle No. | wag located about'1 mile above the old rallway incline at Fast Cape
Girardeau, 111, and No. 8 was 2,000 feet holow No, 1. ,

The hurdles were begun July 20 and were completed in October.  The variations
in thelr stractiire from the ordinary type were only sueh as were suggested by the
local condltions, N

Thay are 1,000 fect and 1,900 feet, respectively, in length, and are fully completed
wilth w‘cll revetted shore endeand T heads and strong riprap buittresses af their echan-
nel ends,

In the spring, March 24 to April 156, o drift mattress was it and sunk over the
ultmzutl;mluw(l drift of the winter along the upper «de of each hurdle for its entiro
ength, A

The effect of theso hurdley “imn the obstrueting bar hag been very marked,
although-the complete restilt will not be seen untll low-water season,

Ca{u} Girardean, Mo, (124} miles below St Louis).-—Due to the deflection of the cur-
rent by the hprd’gs just built at Minton Polut, the Missourl bank, in the spring,
hegan to ca\'o‘.f'a{)ldl_\"for nearly half & mile on ench shde of Sloan Creek, endanger-
ing and causing bad slides in the tracks of the 8t, Lonis, Meniphis and Southeastern
Ratlway, whoso tracks here skirt the high bank, and cuus#ng ane of the bising of the
Cape Glrardeat reservoir to settlo and erack.  To protétt this bank a subaqueous
mattress, 80 feet wide, was laid in Aprll, in two sections, in length 1,200 feet above
und 2,140 feet- below Slonn Creek, :

Prior to and during the construction of this mattress the St Londs, Memphis and
Sontheastern Rallway Company was engaged in grading the hank and revetting it
with stone heavily laid from the edge of tfw. nttresy roferred to to the lap of the
high hank,

Dugtooth Bend, Mo: (166 mitles below S, Louis) —-Bank protection at (hig placo was
hegun Oetober 7, the bend having caved as deeply ax it was thought advisable to
allow it to go, The subaqueous madtress was placed in two seetions, un uppor see-
tion 1,800 feet long, and a lower, 5,065 feet, {he two heing separated hy 4,265 feet of
heavily timbered hank, which was not then caving or in need of fmmodiate
protection, o

The stonework ahove these mattresses was placed to the foot of the abrupt bank at
about the level of the 13-foot stage.

At the lower end of the work (the upper end of Thompsons Bend) the channel
leaves the Missourd ghore and passes over to Doglooth Tsland,

Greenleaf Bend, Ill. (162 miles below St Lowisy—The works at Greenleaf Bend
proper and Becehridge are both ineluded in the above eaption.  They are {»rut('(-tlon
works and lisve been In progresy since 1808, They He 8,200 feet apart and are 7,675
feet and 10,430 fect long, respectively, '

The work of the past season conslsted of repuirs and the completion of the work
praviously begun, In the uy]mr streteh, nt Greenleaf Bend, the completed work,
pmviously_rjelporte‘d, extended to the 30-ioot lovel for 4,600 feet from its upper end,
IFrom thig poltit the revetiiiéiit was ralsed until at the close of the senson the stone
wag left at the levels of 22-foot to 27-foit stugies over a distance of 2,975 feet.

At Beechridge the work was confined to the repair of the lower end of the revet-
ment, abotut 1,400 fect of thy bank boing worked upon, leaving the entire work com-
pleted {o the level of about the 30-foot stage for 8,000 feet In length, thence sloping
to tha 28-fool lovel in tho following 600 feed amd rising agmin 1o the 26-foot level
throughout the remaining 830 feet,

Hurricane Field, Mo, (166 miles below St Louis).—The work congisted of the exton-
ston and the completion of thu protection (5,000 feet long) placed in 1808, ‘The
lower end of the work was found to have been daimaged by eaving hanks and wag
relald and ropaired,  Thomattress was extended downstrenny 1,005 feet and tpstream,
following the cavitig baiik, 2,100 feet,  Stone was laid above the new mmtiresses to
the foot of the abrapt batk and the old stonework was raised up the bunk, though
not to lte ultimate full helght.

The total revetted bank s now & 816 feat in length, of which the upper 2,160 feet
it protected to the lovels of stages 11 feot (o 15 feet, the middle 3,100 Teet to stages
20 feet to 28 feet, and the lower 3,065 feet to 17-foot to 11-foot levels,

Greenfleld Bend, Mo, (172 miles below St. Lowis).—Late in November minor repairs
were made to this revetment, which was laid in 1904,

The stonework was raised to higher levels for 500 feet at the upper end of the
work, and the repairs extended over a total length of 1,500 feet of bank,  The revet-
ment, which is 1,925 feet in length, now reaches the levels of stages varying from 20 -
feet to 10 feat,

A large pile of granite riprap lying out in the steamer channel near (hig hank, and
once forming part of the bank revetment placed for the protection of their ficline
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by the railway companios at Bird Poliit, Dodtine very dangerous on the approneh of.
low water and wax demolished by dynamite by the snag boat 1 right in October,
The following table shows the amounts of work done’nt the earious loeglitios dur-

ing the fisen] your:

Laeality,

Month of Missourl River.. ..
Pulltight, ), .00, 00s..n...
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OsborneTawhiend, Mo .,
Fish Bend, 1}
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Orain {8tnnd, Mo .......
Liberty Bend:'1H

vieveva

wum‘r«rmmm?,r. I

Devil fshind, 1] .
Mintah Point, TH ...
Capo Glrasded, Mo ...
Dogtooth Bend, Mo.....
Areenlent Bend, TH .

Beechridge, Hi
Hurrlenne Field, Mo, ...
Ureenfleld Hond, Ma ..

Total.........
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seerten

sisseseans
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.
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tasee Ve
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Dredging was earried on with dredges Nos, 8 and 7. in commigsion froin
bee 15, - The work way not confinttous, s the dredgod "outr w

11 Decom

TEMPORARY

!
|

EXPEDIENTS,

2800, 440 5 1, 364, 954
!

1,050, 012

] J"])’ 26
ere effective

after completion and (he general condition of the river chatinel was sntisfaetory.

During the time of o{
(untit & dredge coul :

On tho.approach of cold weather the diedges w
pation of fee, . Between this time, November

river fell rapidly dn

Oshorne Towhead

weations 8 feet depth wis maintiined except for short perfods
reaeh tie'glhioal) when a least depth of 7 feet. was found, ‘
ere send o winter harbor in antici-

23, und the close of navigation, the

Iy dnd the channel depth shoaled (o 5 feet,
‘The followlng burs were operated upon:

Littlo Rock quarry, to remove obstrueting bar at lower derrick,

Moro Island raftrond ineline

hoat, - ‘
Stanton-Crossing,

Cirandl Tower Tsland Bend,

Mouth of Blg Muddy River, to remove har obstrae

Muddy River,

Schoenemani Crossing,
Hend of Dovil Island,

Blackbird Island.

y tngecure channel fo raitway inceline for ear (ransfor

ting navigation of tho Blg

Tho total ainount of sand excavated was nhout. 525,000 cuble yards in nine hunidrid

and elghty-fivo houry' dredglng, or at the rate of b
the flnal cost was aboiit 10 cents per cibie yar
of all idle time of the dredges and their ¢

former dtring tha entire year,

The dredges were in aciual operation oitly

in conimisgion,  The expense of running

increased only by the small charge for
such contintous operation wounld have

Such fluctoations

for dredging and are due to river conditions whic
the dredges must be held in readiness for any

in the

3 cuble vardg per drédge hour, and
d, but, of ecourse, this includes the cout
rews and the repairs and vpkeep of the

ahout 20 per cent of the time they were

them for the entire time wonld have been

fuel and olly, and the reduction in cost for
heen about 75 per cent, or to 23
cost of the work are nécessarily incident to the demand
h ¢an not be anticlpated, although
conditiony that tmay arise,

cents per yard,
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PLANT.

The atrictures und efficiency of the plant were maiiitilied by extensive and ordi-
nary repadis as were requlred.” - No additicns were tnade to any of the clusses of the
floating plant, but plans wdre drawn wind a coirtriict made for huilding 4 barges anid
30 flathoatd, gl to bo of ereosoled wood, to replace vessels that have beén worn-out
and condeiiiied. Tlie new barges are to ho about 50 per cent greater in carrying
vapacity than tliose in present use and of seow type Instead of with moileleil ends,
Thae flats also are to bo larger thiln those now on hand,  Actunl eonstriietion was
harely heglift by the contractors when, becaitse of the radical change of plan by Con-
gresy for the improvetnent of this seetion of the river, work was stopped and o prop-
ogition was made to tho dontractor and.accepted by him to annul the contraet.  This
was reconiniended to the Departmioiit, but the deeision had not been received al the
¢loge of the year,  Pending the declsion work-iipon the contraet Is suspended,

The repairg; extensive and ordinary, to all elasses of the plant were made in gen-
eral nt the engliieer dépot; St Louls, although minor repairs atid such proparation
of vessels for service ag their perlodic ealking weredone in the fleld and ot the fleets,

Towhouts,—All of tho lnrge steamers--the Jdbbot, Casey, and  King--received
ordinary répulia incldent to the usual wear and upkeep,  In addition, the Abbol was
docked In May for thie purpose of resecuring the main chaing, and advantuge was
taken of the opportunity to overhaiil the hall planking and radders, and a fitering
plant of 100 gatlony of e¢lear water per hour was sot. up in the engine room of the Aing.
All threo towbonts are now in excellent condition for rervice,

Steam {tenders,—The wooden steam tenders, Nos, 8, 4, and 4, have all heen doeked
durlng the year, the hulls of the flrst and last belng practically rebuilt, and No. 4 is
now on the ways undergoing similar ropaires,

The newer wooden feiders, Nos, ¢ and 7, and thoe steel tenders, Nos, 8, 2, and 10,
whichi recelved only mitior repairy, are In good condition,

Dredger,.—Of tho four dredges, No. / wag condemned and dismantled,  ‘This was o
jet dredpa of very small eftlelency, with machinery and eabin mounted on a harge,
The machinery will he nged for other purposes, the two centrifugal pumps, with
thelr engines, belng adindrably suited for l‘m jets in the two dredges to be built.
The hull will revert to harge service,

Drédge No. 2, asuctlon dredge with asingle “ Edwards” 20-Inch centrifugal pump,
liag been-put in flrst-clags order, and a quarter bont provided for ity erew, The
capacily of the dredge is small--only one-half that of dredges Nos. # and j—but it g
capable of good work within that eapadity, and should be retained for service until
the new dredgey are seeured.  Although ready for work during the low-water sea-
son, theservices of this dredge were not required,

Dredges Nos. 2 aind 4 were 'in commirdion and in service during the fall, as has
heen stated.  They have been made ready for service again, and nre in good condi-
tion with the exception of the easings of the main dredging pinps, which are worn
and erpeked,  These casings have been relined and strengthened, and will serve
through ‘the coming season, after which they will be veplaced by new pumps, for
which the designs are prepared.  On account of delay which night arlse In the
delivory of the new pumps it was thonght hest not to visk changing the machinery
with the dredging season o near st hand, .

Tho altération of the suction heads to dredge going forwurd or backward and to
admit dredglng to greater depths than at presant 4 well under wny at the shops at.
the engineer depot, and the changes will be effected this seuson it it can be done
without inferfering with £hio operation of the vessels, ‘

The pipe lines and pontons tor these dredges were eleaned and painled,

The deslgns for two new dredges of Kappa (M, R.-C.) type, with 32-inch contrif-
ugal pumps, are in hand, and the madn features of the plan settled apon,

Pile drivers.—The full compleinent of drivers belonging to this offiee s 28, Of
theso, 20 are in goud condition and ready for service, 2 of these having been rebuilt
during the year,” Iive other drivers are in need of extensive repuirs, ahd'all of these
are on the ways in preparation therefor,  Another dreiver (old and i bad condition)
was sunk in tho apring, and after belng raised was folind so badly injured as to be
upworthy of ropair, It ling been condemned and dismiintled, “Ihe hall may he used
for one or two seasons more as 1 fleld store hout, The 2 pile drivers remaining to
bo aceounted for are in the possession of the Misdisgippi River Commisgion, at Mem-
phis, Tenn., having been loaned to the Commission sevaral years ago,

Dervick boals.—Of these there are two, both in good condition, No. 2 having been
thoroughly repaired during the year,
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Deprick havge.—1g entively wort-out, and need not he replaced now., The hill
shoulid he rebuilt and reveet o barge service, and the hoilers should be sold,  The
(lvrrli«'k timbers are rotten, and bave heen taken down,  The hoisting engines are
1000,
¥ Bargrse—Thure are 61 wodel available nuiterin] barges in possession of tlils office,
exclugive of the hulls of dredges Nos, £ and 2 the derrick barge, and the store boat.
Of these, 40 are tn goud eondition {or any toads and 21 are nvaiiuhlie for Ught sery.
fee.  OF the latter, 10, built in 1895, will soon require very thorotigh overhauling,
and the remaining 11, which were rebuailt fn 1808-00, are in somewhat bettor comﬁ-
tion,  During the yvenr all burges reguiring 1t recolved the ordinary repairs, four
were rebuill, and twoare now on the ways tirdergoing ropdle,

Buarge glafs-~"There are two harge flady, received by purchase from the Missouri
River Commndssion,  One of them, the better, Noo 4, was rebuilt, and iy in uée aga
whar! bont,  The other hag been condetned, and will be ent down and used asa
holl upon whieh to monnt a stewm hainter, :

Quadter bouds—Phoere are 10 qaaeter hoats, Al have been serviceable throughout
the: year, althougd several’ reguive repainting, und 8 are now in such bad condltion
that the lulls should he rebuilt,

Oflice ape survey bods~"These are b in munber, of which 2 were rebullt during the
vear g 2 more require sinsblar repairs within the next year, -

Plats, wood ,~There sre 103 ats on hand, of which 60, bidlf in 1809, are in good
comdition,  The retninder will require extensive repalrs to fit them for use, The
number avallable el too small for n searon of wetive operations of hurdle con-
gtruetion and bank revetinent,. Ninety flals wore repaived atud calked during the year,

Flate, steel,~Thero are 8 mattress wiiy {lats of steel, all new and fn good condition,

Sneel? bogtts,—Ropairs were matde (o 8 yawls and 41 gkiffs,  There are 28 yawls and
127 wkiff on hand, a1l in faie condition with exeeption of ubout 20 of the skiffs, .

Tools and appdiccnces, baarding onlfit, offfee furnitare, ele,~Wore kept in repalr and
gimal] sdditions were made to caeh chisy to replace artieles worn-otit and condenined,

Engiveer depol.—The ghop hulldings have been extengively rebuilt with steel frame
work coverod with corrngnted sheot metad, all from old niterialy on hand, diid the
old worn-out hadlding< of wood have been condeniped aud removed,  The l’ollo‘i\'hig
are the new buildings: Ruwmibtl, cond and fron shed, paint and ol house with concerete
loor, ghap for sheel-fron work, and n shipplng plitform, the latter with calked deck
beneath which is g skiff and too) shaed with o a‘mler andd spally floor,  Tanks have
been made of old hotters for enrrying ereosote ofl for uge in the preservation of boat
tmbers, und an open treating tank hag been installed in which the lumber hag been
suecessfully trented. The uve of the open-tank process avoids the cost of a pressure
plant, bt the time of treatinent is greatly inereased,

MATERISLY,

OF the materinls regnired for construction works the following amounts were pro-
cured by contract:

Phles, 8,282 stieckS. convnnenon ... G et i ear e raranaa. linear fect.. 386,713
Mattress lubor ..o e deeaeeeesiannaas feot B. M.. b, 746, 200
a8 Y Ceeneeaas e cubie yards.. 56,2008

The retmninder of the phes, 1754 sticks, 72,350 Hnear foet, were bought in open
market, ahd the remainder of the stone, 94,031 cubie vards, was procured by hired
fabor at the quaiierles at Little Rock Landing, Mo,

At the eloge of the year 3,278 «licks, 188,604 Hnew feet of pile thnber, and 571,615
feet B, M. of wattress knuber were on hand for future use, and all contracts for such
supplfes were closed.

QUARRIES,

Owing to the difllenlty of gotting storio from contractors at reasonablo rates arid In
the vicinity of works of fmprovement, thig ofiice, in 1802, opened quarrles at Little
Rock Landing, Mo, and has operated them ever sinee upon payment of royalty to
the owners upon the output, thus sipplying the stone reguired over and above (’Jml.
which cotiltl be cheaply and resdily bought froui private parties,

The quarries are two in number, aitjolning and having o combiued river front of
ahout 1 mile, and are now well equippedd with bellers, steam drills, tracks, enrs, der-
ricky, tooly, shops, and quarters, but the face of the ¢liff is worked back from the
river to guch o (hulnncu {hut the use of weentral power plant for compressed air for
drilla und machinery will conduee to marked economy of operations if the quarries
are lo be used as extensively asg heretofore:
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The lower quarry has been worked most, bt the owiier has signified his nhwill-
ingness to renew or extend the agreenient diidur which it is now operated, sind, if
thig deternitnation on hig part is inal, the sliops, quarters, ofe;, now on apart of his
roperty under rettal; must he mm*e'("l')ySu]itmilhur 16, the'date of expiration'of the
ease, and the tracks, derricks, and all other property helonging to the United Stites
must He renioved from the quairy proper by December 31, although until the latter
date the quarry may lie operatod, L ;

The owner of the upper qtarry, with its less worked and mueh larger body of
stone, hag agreed to extend his lense for five years from Jannary 1, 1908,

During the fall season both quarties were oparated and ditring the gpring the
lower quarry only, and upon a reduced serle, until the suspension of work,

During the year, 94,628 cubie yards of stone were thus procured, of whieh the
slightly larger portion was from the lower quarry.

Both quarries are now stripped, exposing 30" feet of the ledge, or for ahont the
output for another year, No stripping hus heen done during the past spring season,

PHYSICAL DATA,

Gauges.—There aro 16 river ganges within the distriet, estnblished and malntdined
by thig ofice, which have been read dully by appointed observers, two of whom nre
employees upon other work.,  Reports are also recelved from two {zuugos muintained
by the St. Louls Water Departiment, and fron two which are under the Missigsippl
River Conindilon, _ ‘

These 20 gligds are '})lncod at intervala of from 3 to 13 miles apart, hetween the
Chain of Rocks, near the Missourl River, and the mauth of the Ohio River,

Discharge observations.—Fifty-six measurements of the discharge of the viver were

made ab the ehgineer dopot, St Louls, thronghout the fall season, July to December,
with full-depth rod flonts at stages below 25 feet, campleting an annual oscitlation of
the riverat that point,  Five measurementa ahove that stage were nde at Chester,
I, for determination of extreme high-water dischnrge,
Tho regilts of this serles (for the enlendar year B04) and of those for 1908 and
1900-1901, areshiown In the acconipanying.dingrams, « in which all the elements of the
mensurements have heen plotted, as well ns the resulting caryes showing the voliunes
of digcharge, veloelties, and areas of crosy seetion for guuge hoelghis at 8t Louls, hut
the data {8 as yet too meager to throw much ght upon the question of the lowering
of the slope of the river due to works of improvement, which the ohservations are
Intended ultlinately to solve.

The observations were digcontinued at the heginnbng of Jantmey, with the intention
}0 relpeut them at Intervals of u few years until the data required has heen acenumu-
ated,

There 8 also forwarded a hydrograph of the ineiin and extreme readings of the
St Louls gauge for. the 'pust forty-four years, which may fairly be sald to represent
the normal condltiong of the river, o

By your direction, In the fall of 1803, Immediately at the closo of the senson, o

line of channel soundings was run from Cilra to Little Roek, 120 mifles, whereit was
stopped becatise of the lee, although the intentlon wag to have ewerled the lne
through to the mouth of the Migsouri River, 70 miles furthior,  Unfortunately, also,
the river at the time was at ¢ stage about 3 feel above standard low water, so that
the results are probably not quite siich ag would have been obtained with (he viver
in & more noring low-water condition, ‘
. The proflle ¥ from these soundings iy shown on the accompanying plate, froin
which a_caleulation hag heen made of the simount. of materiul (o he moved ordinarily
(by dredges or permanent works) to securo at low waler (he desired depths of o
channel 300 feet wide on the hottom und with slde sln{ws of 4:1, throughout the
distriet. The quantity 1y 8,600 cuble yards perinile forNO mitles above 8t, Louig, and
4,700 cuble yards per mile below that eity, for the proposed navigable depths of 6
feot and 8 feet, respcutl\'clfv holow standard low waler,

The remarkable fact will be noted on thils diagram that the average depth of water,
throughout the digtriet, at a stage of 6.6 feet on the St. Louis grugoe, is nearly 25 feot,

Very respectiully, your obedient servant,
W 8 Mirensd,
Assigtant Isngineer,

Maj. Tuos. L. Casry,

Corps of Engineers.

«Three only are printed. b Not printed.
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Measurements of discharge of the Mississippi River by rod floats, 1904-5.
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drift -piles rethoved, and 433,717 trees oiit, which greatly improved

' the river and lessened the dangers of navigation.. ~ .~ =
. Two steel-hull snu.% boats were*ezﬁpl{)gre' | in removing the obstruc--
tions to navigation between the mouth of the Missouri River ‘and
Natchez, Miss.; and during the year 2,564 snags were pulled, 16 drift
' piles removed, 14,478 trees cut, and 17,214 miles patrolléd.
For information as to the commerce bénefited by this work refer-
- ence should be made to the commercial statistics in the report upon
imPTOYiD{;’i the Mississippi River between the Ohio a,ndP Missouri
- rivers and in the reports of the Mississippi River Commission and
the district officers thereunder. The amount expended during the
year was $86,386.56. : _

(See Appendix Y 1.) , S ,

2. Mississippi. River between Ohio and  Missouri ivers.—In its orig-
inal condition the navigable channel of this section of the Mississippi
River had & natural depth in many places of only 34 to 4 feet at low
water. - The channels were divided by islands; which formed: sloughs
and secondary channels, or chutes, thru which a great deal of the

volume of the flow was "(iivert’éd,‘ to the detriment of navigation.

. The first effort to improve this condition was begun in 1872 and
was continued for-a number of years as ‘a})‘gx_'opxiations were made,
the works consisting of dikes and 'dams of brush and stone erected
with & view to confining the low-water volume to a single channel and
. of revetments to hold and preserve the banks where necessary or
advisable to do so. ' L y S

The project followed up to the present time has been that adopted
in 1881, approved by letter of the Chief of Engineers dated March 31,
1881, contemplating the confinement of the flow of the river to a
single channel having an -approximate width below St. Louis of 2,500
feet at bank-full stage, the natural width in many cases being a mile
or more at mean high water; this result-to be sought by closing
sloughs and secondary channels and by building out new banks where
-the natural width is excessive, using for this purpose permeable dikes
“or hurdles of piling that collect and hold the solid matter that is car-
ried in suspension or rolled on the bottom of the river; the banks,
both new and old, to be revetted or otherwise protected where nec-
essary to secure permanency, and, pending the completion of the
permanent iniprovement, the fow—wat'er channel to be improved each
season by the use of dredges and other temporary expedients. The
cost of the work remaining to be done was estimated in 1903 at
$20,000,000, with annual expenses of $400,000 for maintenance. It
was hoped that the cost might be reduced by increasing the amount
of dredging. s , R _ | 4
The river and harbor act of March 3, 1905, appoared to contemplate,

however, a permanent departure from the project of 1881, above out-
lined, in devoting more attention to dredging and less to works of
rmanent :mprovement, and authorized the construction of two new
ydraulic dredges of the most approved ‘t_y(?)e.,
By joint resolution of Congress approved June 29, 1906, the Secre-
tary of War is authorized, in his discretion, to expend any portion of

_ aSee Annual Report of the Chief of Engineers for 1904, p. 2144 et seq.
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repair or completion of improvements already under wiy or for the-
congtruction of other works in accordance with general plans already
made or approved, provided that such expenditures shall only be
made for improvements which shall be useful for purposes of naviga-

The object of the improvement is to obtain and maintain & mini-
mum depth, at standard low water, of 6 feet from the mouth of the
Missouri to St. Louis, and of 8 feet from St. Louis to the mouth of
the Qhio, =~ - o Ry

The 'amount‘e;;fwendedto June 30, 1906, was $11,594,991.63, exclu- -
sive of $180,000 allotted by acts to projects for improvement between
the Illinois and Missouri rivers, including Alton Harbor. L

The result of the expenditure of this amount has been the partial
im{{rovement of the entire extent of the river from St. Liouis to Cairo.

he new appropriation asked for is the estimated ‘expenditure for -
onc year only; and should be increased by authorization under con- -
tinumg contracts for other years by at least the same sum annually.

It is proposed to expend the new appropriation asked for in dredg-
ing and in such temporary and permanent channel improvements as
mg,ly be authorized by law., - al o L
- The amount expended during the fiscal year endix;g June 30, 1906,
was $249,098.48, and includes g 5,998.21 expended for dredginrr"and
temporary expedients. The total amourit thus far ex ended” for
temporary channel improvements is $789,435.23, much of which has:
been for plant that is now on hand and available for future work. |
The approximate value of this plant is $186,530.80.

Theoretically this improvement should have some influence on
freight -rates, but an-accurate estimation of such effect has been °
imBractficable'during recent years. . = ,

uring the past year there was maintained a channel depth of 8
feet during the entire season unobstructed by ice. o

The river at St. Louis reached a higch-water stage of 26.2 feet above
standard low water on September 21, 1905; and a low-water stage of
1.4 feet above standard low water on December 27, 1905,

With the present appliances and such others as are authorized for
the temporary improvement of low-water channels, it is expected
that a navi ag’le depth of about 8 feet can be maintained between St.
Louis and Cairo during all stages of river open to navigation.

Reference to report on examination and survey of St. Louis Harbor
ordered by the river and harbor act of March 3, 1905, will be found

on page 464 of this report.

the balance now remaining to the credit of thlssz)rovement for the .

Recapitulation of commercial statistics.

1902, 1903. 1904, 1905,
: ) Tons, Tons, “Tons. | Tond.
Receipta and shipments at 8t, Louls............. PIYO 641, 182 552,617 377,935 370, 425
Transferred bmgarrleu at 8t. Lowla,......ooveiruaenns 5,731,635 | 0,428,164 | 6,080,100 | 6,684,949
Shipped from landings between 8t. Louls and Caltro... 17,178 43,867 43,672 . 69,729
TOLAL 1 vs e eiurnnenrnrnrsreeniansnnssnennsnnnss 0,389,000 { 0,024,638 | 6,501,716 | 7,125,103
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~ July 1, 1905, balance unexpended. ... . o.eooenreennnnn... eeeeiele... 888536921
‘July 1, 1806, miscellaneous receipts..................coooooiiail 5,784.72
e 891, 153. 93
June 30, 1906, amount expended during fiscal year: :
For works of improvement.. . ... emeeneeaeneeeea-a- $214,008.48 .
For maintenance of improvement.................... 35, 000, 00
— 249,098.48
July 1, 1906, balance unbxpeﬁiled .................................... 642, 055, 45
July 1, 1906, outstanding habilities............... ... 6,671. 99
.- July 1, 1906, balance available. ... . .....ooeueieee e e, 0635,883.4'(;

Amount (estimated) required for completion of existing project.......... 18,251,654, 55

Anmount that can be profitably e:épended in fiscal year ending June 30,1908,

for works of improvement and for mainterance,; in addition to the bal-

ance unexpended July 1, 1908..... ... e ee e b ean e s aaasasane 650, 000. 00
Submitted in compliance with requirements of sundry civil act of June 4,

1897, and of section'7 of the river and harbor act of 1899, ‘

(See Appendix Y 2.)

EXAMINATION AND SURVEY‘ MADE IN COMPLIANCE WITH RIVER AND
HARBOR ACT AFPROVED MARCH 3, 1905.

Reports dated April 19 and December 2, 1905, respectively, on
preliminary examination and survey required by the river and harbor
act of March 3, 1905, of harbor and approaches to St. Louis, Mo.,
with a view to preventing floods by reason of obstructions in the Missis-
sippr River, were submitted thru the division engineer, They were
reviewed by the Board of Engineers for Rivers and Harbors, pur-
suant to law, and were transmitted to Congress and printed in House
Document No. 772, Fifty-ninth Congress, first session. The work
is not considered one which should be undertaken by the United

States. L

OPERATING SNAG BOATS AND .DREDGE . BOATS : ON - UPPER‘ MISSISSIPPI
RIVER; IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN :MOUTH OF-MIS-
SOURI RIVER AND ST. PAUL, MINNESOTA, AND OF HARBORS AT MOLINE,
ILLINOIS, AND LA CROSSE, WISCONSIN; OPERATING AND CARE OF GALENA
RIVER IMPROVEMENT, ILLINOIS, AND OF ILLINOIS AND MISSISSIFPPI
CANAL AROUND THE LOWER RAPIDS OF ROCK RIVER AT MILAN, ILLINOIS.

This district was in the charge of Maj. C. S. Riché, Corps of Engi-
neers. Division engineer, Lieut. Col. \'}V H. Bixby, Corps of Engi-
neers, :
1. Operating snag boats and dredge boats on wupper Mississippi
River.—By the river and harbor act of August 11, 1888, provision
was made for securing the uninterrupted work of snag boats and
dredge boats on the upper Mississippi River under a permanent appro-
priation, the sum so expended not to exceed $25,000 annually.
During the past fiscal year the snag boat Colonel A. Mackenzie was

a Distributed under subheadings as follows: . '
For protection of bank on Missouri side and to deepen and straighten chan-
‘nel at Wittenberg, Mo., act of March 3, 1899.. ... ................. $10, 000. 00
For from mouth of()hiq River to mouth of Missouri River— '
Actof April 28, 1904. . ... .. ... . iiiiiiiiiiiiiiiiiiiaaaae. ... 110,061.08
Actof March 3, 1905, . ... . oouieiiiiaraienrenanannnanna... 506,322,837

N Total...... Ceben e asevan Lt Nt sLso e e cannYn s asasaan
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'was $2 124 322 35 :
‘ The a.mount of internal ; reventie collected ‘was $7, 708 995 06.

ALLO‘]‘ME; 18.

$16

85, 661. 36
Al ... 2,418, 834,11

' Company 16 ‘teln, proprletor
ght plant snng‘boat [I @. Wright.

Date of completxon ’ Slxty davs"l‘mm commemeumnt, Julv 8, 1906

Yz."

- I\IPROVE\IENT OF \IISSISSIPPI RII‘\,’EE!I{?SBFTWFEN OIIIO A\'D \IISSOURI

nual’ Il)epJ

iof of , 5
page 1717; 1897, gage 2012; 1898 pngo
(l 1901 page 2169 or mmor detmls as to

: ct : ‘1 n )
accordmg 4o n%ilocall-
“t1es) Moul;h Mlssourl Rwer, &awyer Bend St Louxs arbor,
Cahokia Ohute, Arsenal Island Horsetail bar, Carroll Island, Twin

81, 822,81

ll as on page 2631 of the R;’ ort of the Chiel
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to eIt T
modlﬁed to

Y be app! g ! :
ending Jiine 30, 1907“_ to- emergency works of improvement ‘and for

engmeermg and contmgencxes. -

-.
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"durmg the’ ﬁs; aliiye g 0’,-_, 907, to
n hand, building two dredges, dtedging, caré of | pla

lant,
-and‘adin _si}mtxon and contmgent expenses. The ba. atice avmla,ble
j1s$50632237 B ;

,and 4
d'for operating the-

)8.21 'was 63 pended -
pproxmmte value of this plant at thie

qr was $168,695.49. Its present approu~
1630.80, . . -

‘ proved \Iarch 3 1905 relat.mo to-this
sfollows:

- 4 ,out of whlch must’ be paid the expenses of
\the approachlng dredging‘season.

PERMANLNT IMPR()VE\IEVT.

of w of perii such Opet‘a,txons we f
to the low-water seasor oF" fall of thé year and Wera"undertnken ab
only two places, both in'St. Louis Harbor: (1) Sawyer Bend, Mlssoun,
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for the ex‘ ) :tectlon ab thab p]ace’*-?f"to‘ L
prevent fu ck of the work alréady
laced;: @ “Tllin

an ¢§ystem of hurdle 2
cing the river Wlﬂ,‘l

mmga on
(hedo'es W

ercml sury

to St. Louis, ‘with a view. to. prevent floods- by reason 'o?obstruc— .
tiofis lSSlSSlppl River.” (River and harbor ‘act approved

i , atlons dunng‘the”year :
has been well (3 m::S. Mitchell, and the important
care of the engineerc Q:as formerly, been under the eﬁectxve'

mmmtrement of Mr. C Lamb , ; , c

| CONSTRUOTION ‘WORKS.

the top of the bank; probably 14
the river ‘ab its }ngher stages sh

‘ sh)ll R

1 smn Was completed N ovember 28

work was begun, and at the end of the
) 10°]a, y good order,” =
The total length of bank revetted at this locality is now 7 956 feet.
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The amount of work done durinig the year is as follows: .

aitiess, along 40 ‘of batik, -
3 feet. stonework along 3, 085 feet of ‘bank. .
ting this portnon of the work to the 20-foot contour above low water,

to. th(i t
ong the

f '{he total length of hurdles bull at thls locahty Was: 2 324 lmem{
= Jee '

e Rock,Mo : od of obstructing sand- and the bar at the mouth
- of Big Muddy River was cut thru to perrmt. access to that stream by
. lumber craft S , _ '
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iﬁpro, aches *'to Stl;fLoms evxdently was the

wlands adjacent to the harbor of St. Loui
Tling th Amencan Bottoi 16 ‘
- towns’ suburban to the
‘ ed to sérve 48 the baeus‘ ,

The survey
‘ October an

erritory ‘was madé and a spemalf’
report upon the co ection was drawn up Decembel '2;
1905, to which reference - should be made for the various detalls L
results, and recommenda.txons ~

charge overhead and at éither 31de of the dre %e"at will and are. rwen"
6 old engmes, hlch have been shlfted ore and aft in posmon 3
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plpe ine, "
| verhauled

’ 3 “ i p o ‘.
“The boat is still on the ways and a%l repairs: completed except

by a : ' C

Ordma.ry ‘repairs for their maintenance have been ‘made a8 théy
‘Tieoessary to all classes of the ﬂoatmg plant and to the tools and

apphances. o :

MATERIALS .

_ Of th aterial ‘use in nstructlon, stone and mber were pur-
chased by ‘contract. The pilés used were on hand from purchases of -
“the prev10us season.

. NEW DREDGES.

letec p 8
lling, with stern wheéels, and with
main sahd" “diameter o ‘digchaige. Their estlmate(l

cost, including the ponton pipe lmes, is $330,000.

PHTY &I(JAL DATA.

The. gagés were. mamtmned ‘and Tead: dmly $hritout the year and
their records were plotted on the hydrogmph ,

A PPROPRIATIONS.

X piil 28, 1004 .
UL A iamh c‘}, 1905..“ ........
;001 Other recelpts............ 12, 047 10

Total. .. eeeearnns "12, 417, 047. 08
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| COMMBRGIAL STATISTICS, |
Receipts and shipments at St. Lotiis, Mo., during the year 1905.

&, ana niotals (plg did Tantifactired) ... ...............

L L I R A N I R T

_yegetabies-and 1 :
CWinies and lquors. .. ........ P eeteieeeeteceanaa PO
Wool...ooivann... P ,

1 pl‘O UCt_S'.’;...';.a.'.‘-V.-.Q ..... teescana .--...'.y....'...
gy, flour, meal, eto. . ool e
andprodiets. ...l

Ve, 11 DA, eemeaaanin iiesseensivane
“White lea T S SN ST
Wines and’ ors. ...l DU, O ST .

Shipineiits of grain, includiiig’ A6k, Teal; otc., and éoul down {he river from liridings
Letween St. Lows aiid® Cairo during the year 1905, amounted to 69,729 tons.
List of stean-power boats that arvived at St. Louis ditring the year 1905, ‘,

[ Bxclusive of Governinént vessels,)

Sizo of hoats. ‘ Draft, jNumber, éril'lggg.

Under 500 £ro88 1ONS.y vesiiasneennnes e redr e e s attasabsrbhas 2,6-8,0 661 | 1,047
Between 500 and 1,000 gross tons....... ceeenee B A 6 538
Total........ crreneenneens beeeirieeraens ceereeras R 72 1,58

List of barges und scows that arrived at 8t, Louis ‘tlilrl‘hg the year 1905

[ ixcluslve of Governiflent vessels:)

“Tifdes

Sizo of hoats. | Draft. | Number,| , 11068

UHAer 200 BFOSS LOMS .« cvvyreenreerssrernsersiessaresersnrensesnsiversses] 2015 289 2
Betwesn and 1,000 gross tons, .ovuvevean.. e teerteeerreeenaanans veed 8.2-8.0. 81 B}
Totil.sveeiviviensares tariveiaenie D Cirererene 205 388

ENG 1906——89
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Namber 0 veaeels and: tlmr ‘fonnage, twntl ‘and: tem enrolled and lzcenael i
S . lhcpoﬂ m,£ Mo.,Decembcr 81, 195{5 a

Number}’.i Not’ t;)n-{
ofyeaseh; fe.!  nage,
................................... 65 16,437
........................ 8 2,140
....... fe S eneua i st s eaaerhrerhas el s ais
RIS ceeeien Creeeeruanas veveenas 1 82 1
eam vachts i N 02 PR
T4 370 1 27
2 An. 123
1 -2 62
16 200" | 155
4 FORLY 21 54 )
,F¢ , , : 2 28 23
Llcensed sailBE YROES, Wood. ..o iiiiiiiiniisneies Seereediaen ] 0
Licensed stéam yachts, wood.....ooiiiiiiiiiin, ceiienveeens 9 12t LS
POt et veeineeeieeemsesieesrnnns, e et tereenaas ST oes0| 21,0
‘Tolal cost and work done to June 30, 1906,
o ' Repatrs, . .
Hurdles, - f New, Resiora- | Maliite- - Total cost,
_ lon., | nubce. '
: : Lin; féet;: | Tin. fedi, | Lin; ’geet:
Prlor toJulv 1005, . B 41,2007 5, 116 86,22‘3 27Lm‘
. During ﬂsca\ vear 1906. .00 Vievia. Cesesiateiennans ~‘2,.)24 Civemrerpess 800 | TL708. 16
: 'I‘otal ..... cieereeiiin 415,583 ‘s,nr, 88,600 6,29.),069.01;'
“Mattress, Revotm i'nt;_‘, ;
Bank protection, ; Rapalrs,’ Repalrs, | Totil cost.
o . - New extenslons, mainte- New. | malnte-
S ; nance, nance,
| i, o] - sq:peen | sq e, | s | sqgi |
Prlo {1005, 292,/. 27| 34, 082, 046 »&5{875 f, : 2,qw7,5é2 $2,030. 624, &
Durlngmﬂscd year om!iug June _ . ‘ Lo T
SRR cod] 3,08 ] 300400 5,000 101,335 30,215 | 23,177,356
Total. Ceeeeens cvveeneens| 205,312 | 34,302,346 | 800,875 | 13,001,471 | 2,236,867 | 2,053, 802, 1
“Prior to Julyl 1905, 39 367 liticat fect. . ... e $814, 358, 33
Dunngﬁsc year1900..... ........ S
- ( ; C————  $814, 358. 33
PnortoJulyl,lQ(){) ......... eeveeereseeeeenneae.. 114,603,583
Dunngﬁscalyearlmﬁ....-.... ................... o
lans e 114,.603. 53
nortoJulyl 1905 358, 025, 87
: DurmgﬁsoalyearlQOG P * | 81 5 | L
. 454, 024,08
Srve s, examinatxons, gages, etc.: S
rior to July 1,1906............... cereearenaaanes. 208,535,062
DunngﬁscalyearlQOﬁ.....; ........... beaeaieeae.  12,688.70
N . e 271 224 32
Recapitilation. ' ‘
Hurdles...,..... .......... U Ceeiraeaean s
Bank protection. ... ..o iuiiiiit e
Dikes and dams. .. .. ceeriaiiiiees
Jetties.......-................... .....
Surveys,exammahons.gages,eto ...... 271 224, 52

Totd.. 10,%3,082.59



APPENDIX Y-—-—BEPOBT oF MAJOB CASEY. 141

\

Propcrty account

© Debits. -

12,8297
eS|

bt
pilodrivers:, ...
I)errlck boats

Jett s piites
Englheer depio
"Paols ail :pll
Boarding out!
‘Oftieo furnitiire
- Sirvey lnstmmeuts

63:31°

: 1,m739 ! |88,
Total......»..4.;7.;..,....‘.A...‘»;.‘.*.'...'...».~. 586,030.30 |  139,774.68'| 160,017.12 |

Mateiial account.

Class, ;\'al:llg‘}';a_'u;l&"‘i, ‘,,em*t‘_;,_- ; Cxedlﬁ. Value Jiitie -

« » 1906,
snbblstenco ............ eeanans PURTRUO e ! 816, lb.p -n ‘
P et 3, 604 22

(.‘oxi_l ces 2, |s7 wz

l(‘ﬁu..ﬂ seaiiiaciaes Srsens seas vie- Ry . 1, 108,17 d.....s o
Materlal, miscellineous..,....... perans Ceries ] 12,9.%&..&1 ll,D&?.W 15, 081: 668 8,008.88 -
B L L e vererens 1,607,685 | 17,800 88 Lo nieiiiie

Ol 1evverervereriennerieneaninenees]  05,008,30 |  50,882.33 |  125,801.51 50, 594,32
- |

I nqmeer Office, U nited Stales Ariy, in m'comzl with U m?d Stides j; om 1870 to June 30, 1906,

oallotmonts, appmprla(;wm, utc.‘, prior to July 1, 1005:
8 {¢ 64 008 77

spHations. ..., . ~ 401, 600, 00
l879—1905 Iacellaneous receipts. .. .o v iiuiinnn.. " 8,418.21
1872-1906. Appropriations for gonoral improvement . . .. 12, 429 0. 08 . .
—— 812, 804, 026. 96

July 31, 1905 Allotriont for survoy of harbor and approaches to St.
1 P R 1,475.(X)
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663 90'?

aim.
Piasa’Is a.nd dnm R cuttmg channol ...... -
Alton diim~....... e evee e ea e naa
Altou dlke ..........................

$201, 420. 06

Bank | rotcch 'n“ v
lee&z and dams. ... .iliiien....

50, 504, 32
522, 12

v inode 3 piisihon, 1904
June’ 30, 1906 By ap ition unexpended, Mlssns'alppi River, Ohm to , o
I\hssourl..«......,......._ ......................... 642, 055. 45

ROt e et et e e e e e e anae e eee. 12,907,058, 07
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" RIVER AND HARBOR IMPROVEMENTS. 487

-approved March 3, 1879, Specific appropriations or allotments were
made for this work each year thereafter; except 1888, 1885, and 1887,
but in 1888, by section 7 of the river and harbor act approved August
11, a continiious annual expenditure of $100,000, or as much thereof as-
might be necessary, was authorized for the maintenance of this
service, and this amount has been available each year since to the

* No modification of ‘the project has been mad
slan being continupus, new obstructions bein
he river, and so much of the conti

1-in't

as may be required eachyear will be applied to ¢ !
~ The amount expended upon this work prior to June 30, 1872, can
not now be ascertained, for the reason that during that'time and to
‘March 3, 1879, appropriationis were made in lump sums, priricipally
under the- titles of * Improvement of Mississippi, Missouri, and
- Arkanisas rivers,” to- be applied to several streams as their needs or
the. terms of ‘the laws required, and. the ‘available records do not
show the amount applied to each stream. ., . ' e

‘The approximate amount expended from July 1, 1872, to Junedi%

pplied to heir removal,

1880, was $493,437.23, and “the definitely known amount expende
from July 1, 1880, to June 30, 1907, was $2,006,067.47, making the
total of approximate and. known expenditures to date $2,499,504.70.

~From March 28, 1868, the earliest date of available record of work

done, to June 30, 1907, 88,094 snags were pulled, 52 wrecks and 590

drift piles were removed, and 436,489 trees were cut, greatly improv-

ing the river and lessened the dangers of navigation, o

- Two steel-hull snag boats were engaged in removing the obstruc-
tions to:navigation between the mouth of the Missouri River and

Kennerville, La., a distance of about 1,240 miles. During the year

3,389 snags were pulled, 23 drift piles and 7 wrecks were removed,
2,772 trees were cut, and 21,815 miles patrolled. =~ , o

For information-as-to the commerce benefited by this work, refer-
ence should be made to the commercial statistics in the report upon

improving ‘the Mississippi River between the Ohio and Missouri
rivers and in the reports of the Mississippi River Commission and .
the district officers thereunder. The amount expended during the
year was $85,669.59, - ’

(See Appendix Y 1.) . _

2. Mississippt River between Ohio and Missouri rivers—In its orig-
inal condition the navigable channel of this section of the Mississippi
River had a natural depth in many places of only 3} to 4 feet at low
water. The channels were divided by islands and bars, which formed
chutes and sloughs and secondary channels, through which a great
deal of the volume of the flow was diverted, to the detriment of
navigation. @ , : ,

The first effort to improve this condition was begun in 1872 and
was continued for a number of years as appropriations -were made,
the works of improvement consisting of dikes and dams of brush and
stone to confine the low-water volume in the vicinity to a single
channel and of revetments to hold and preserve the banks where it
was deemed necessary or advisable to do so.
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. The.project followed in latter years and up to the present time has
. been_thi_i‘t;:adggted in 1881, approved by letter of the Chief of Engi-
neers dated March 31, 1881, contemplating the confinement of the
v of the river to a single channel having an approximate width
below. St, Louis of 2,600 feet at bank-full stage, the natural width in
~ many cases being'a mile or more at mean high water; this result to
“be sought by closing sloughs and secondary channels and by building
out new banks where the natural width is excessive, using for the.
ptirgose permeable dikes or hurdles of -pi;llixi’g,;.tot collect and hold the
solid ' '

flow of the river to a;

matter ‘carried in suspension ‘or rolled on the bottom by the
‘ otherwise pro- -
cations of the

~river; the banks, both new and old, to be revetted

tected where necessary to'secuire permanéiicy,. Mo
~_projéct in the river.and harbor-acts of 1896 and 1
 pending the completion of the permanent improvement, the low-water
 channel be improved each season by the use of dredges and- other

temporary expediénts.. By report of a Board of Engineers in: 1903
 the:cost of the work remaining to bs done was estimated at $20,000,000,
~with annual expensés of $400,000 for maintenarice, but it was hoped
that the cost might be miterially reduced by ‘a miore extensive use of
dredging, which was made one of thé recommendations.s

The river and harbor ‘act of March 3, 1905, made a radical depar-
ture from the project of 1881, above outlined, confining the work of
improvement to tfred ring and authorizing the construction of two
additional hydraulic 5:’{; ges of the most approved type, which are
now in process of construction. AR - ,

This change of plan threatened fo put an end to the work of per-
manent improvement, but by joint resolution of Congress approved
June 29, 1906, the Secretary of] War was authorized, in his discretion;
to expend any portion of the balance then remaining to the credit of
“this improvement for the repair or completion of improvements
already under way or for the construction of other works in accord-
ance with 'enemf lans already made or approved, provided that
such expenditures should be made only for improvements useful for
purposes of mavigation.
~ The river and harbor act of March 2, 1907, reaffirmed dependence
upon ‘dredging as the principal means of improvement, and, as sub-
sidiary thereto, provided also for the maintenance and repair of
existing works of permanent improvement, and finally for the con-
striiction of similar works with -any portion of the appropriation not
necessary. for the accomplishment of the purposes first named. The
allotment, however, was reduced to about 40 per cent of that hith-
erto usual, Continuing contracts to the amount of $750,000, yet to
be appropriated, were authorized and the expenditure in one year
limited to $250,000 approximately. S

Increase is not now recommended, as the amount fixed upon prac-
tically indicates the will of Congress until after report of tﬁe special
survey, for which provision was separately made, having in view an
examination and discussion of a plan to be recommended for the
future improvement of this section of the river.

2 8ee Annunl Report of the Chief of Engineers for 1904, p. 2144 et seq.



RIVER AND HARBOR IMPBOVFMENTS ' 489

The object of the prevmus and present plans of im rovement is to
obtam and maintain & minimum - depth at- standard low water of 6
feet from the mouth of the Missouri- to St Loms and of 8 feet from
St. Louis to the mouth of the’ [0) 3

The amount: exrended tod
sive'of $180,000 allotted by acts to
the Illinois and Missouri rivers, i
.- The result’ of the_;expendltur

g
] dmg
h1=; amount hasi

~The: new appropria , X pendlture for
one- year only, and shotld be increased” by authorization: under con--
: tlnmn contracts for other: years by at least the same Sum annually
until the fiew plan is authorized by Congress.; .
, Itis osed to pend the new approprlation asked for in dredg-
: ' orary and permanent channel 1mprovements as
d by law.. . . L .
",ed during the,’ scal year
ncludes $105468:48 expended

v redgmg»

The : s far expended for temporary channel ‘improve-
ments is $930, 067 78, much of which has been for plant that is iow on’
hand and: avallable for future work. The approx1mate value of thxs
plant is. $911,236.72. -

This improvement has- probably had a beneficial mﬁuence on
freight rates, as the rates to localities reached by water are well
known to be lower than those remote from this advantage, but an

- accurate estimation of such effect is impracticable, : '

During’ the past_yesr there was maintained a channel _depth of 8
feet during the entire season iinobstructed by ice. :

The river at St. Louis reached a high-water stage of 26. 3 feet above
standard low water on Janiary 23, 1907, and a low-water stage of
1 foot below standard low water on December 28, 1906. :

‘With the preqent appliances and such others as are authomzed for
the temporary improvement of low-water channels it is expected
that a navigable depth of about 8 feet can be maintained between St.
Louis and alro durmg all stages of river open to navngatlon

Recapitulation of commercial statistim

—

1904, 1904, 1905, | 1906,
. | Toms. Tons. .| Toma,.
R(.cei ts and shipments at St. Loufs eassecccscrernnnnas #52, 617 i, 935 370,426 418, 856
nsferred by ferries at 8t Louis ccocviacneneroennnees 6,328,164 | 6, C80, 109 | 6,684,949 | 7,374,978
Shlpped from landings between 8t. Louis.and Cairo... 13,567 43,672 69, 729-1 62,288
TOtRI .. vmeneiasrarenersiocicsasansesirocsnmnsnanns 6,924,688 1 6,A01,716 | 7,125,103 | 7,854,071
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July 1, 1008, balance whexpended.- .- ..o.._:.._____ $642,065.45
Amount appropriated by river and harbor sct approved March 2, e
1007 e e e i i o b S o - 250, 000,00

June 30, 1907, miscellaneoun recelpts. ... e e 2,365,838
T RN N e SR 804,420, 78
.- June 30,1907, aniount expended during fiseal yenr:- . . . .- o
- For works of tniprovement___.__________.____._ $82, 161,72
For maintenance of improvement______.______ ~- 234, 677. 46
~ Zuly 1, 1007, balance anexpended - "o o____._..
July 1, 1907, outatanding liabilitlen . . __
July 1, 1007, balinee avAABIe. oo oo neeooocemeeee (46, BOBTO
July 1, 1907; gmount covered by uricompletéd contracts. .. ~'957,443,30

' A:pp’u_nt (léat’iiﬁntéd) ‘required for completion of existing Pproject_ - 18, 001, 654. 55

h _be profitably "éxpendéd ‘In"fiscal year ending’
~June 80,:1908, for works of improvement and for inaintenance, = .- = . .

- In’addition to the balance unexpended July 1, 1907 cawuo._o’ 250,000, 00
ubmitted in: complisice with requirements-of sundry clvil act” s

of June 4, 1897. © - ' . _ 4

(See Appendix Y 2.) A

AND DREDGH:BOATS: ON_UPPER MISSIS-

OPERATING' SNAG BOAT

SIPPI

. IVER; IMPROVEMENT OF ‘MISSISSIPPI RIVER BETWEEN
MOUTH OF MISSOURI RIVER ‘AND 8T, PAUL, MINNESOTA, AND OF
HARBOR AT MOLINE, ILLINOIS; OPERATING AND CARE OF GALENA
RIVER IMPROVEMENT, ILLINOIS, AND OF ILLINOIS AND MISSIS-
BIPPI CANAL AROUND THE LOWER RAPIDS OF ROCK RIVER AT

MILAN, ILLINOIS, '

'This district was in the charge of Maj. C. S. Riché, Corps of Engi-
neers. Division engineer, Lieut. Col. \?V H. Bixby, Corps of Engi-
neers. , -

1. Operating snag boats and -dredge boats on upper Mississippi
River—By the river and harbor act of August 11, 1888, provision:
was miade for securing the uninterrupted work of snag boats and
dredge boats on the upper Mississippi River under a permanent ap-
propriation, the sum so expended not to exceed $25,000 annually.
" By river and harbor act of March 2, 1907, the annual appropri-
ation for operating ;Sna%"boat“s ‘on the up’ge’r’ ‘Mississippi River was
made available for simlar purposes on the Illinois River from its
‘mouth:to Copperas Creek. ~ ~ ~ ~ . ..o . .

During the past fiscal year the snag boat Colonel 4. Mackenzie was
employeg from July 1 to November 8, 1906, and from April 23 to
June 30, 1907, iri- removing snags and other obstructions and other-
wise assisting the interests of navigation in the Mississippi River
between Minneapolis and the mouth of Missouri River and in the
Ilinois River betweén its-mouth and-Copperas Creek. ,

U. S. dipper -dredge Phoeniz was engaged from August 6 to 21,
1906, in removing obstructions at the steamboat landings at Fulton
and Davenport, _ : o v

U. 8. hydraulic dredge Hecla was employed August 3 to 8, 1906, in
removing deposits at steamboat landing at Keokuk; August 9 to 22
on similar work at Hamburg, and October 15 to 27 in cutting through

the bar at Curtis Point.
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;S'ummary of ea:pemes for operating U, S. snag boats H. G. erght and J. N,
Macomd, etc.—Continued.

Application, e - :
~Jan. Feb, | Mar, ‘Apr. May. June, Total,

, Olﬂce eXpenses................ 715,80 | $66.09 | $685.08 889507 | §711.90 | $16.25 | 83,760, n
: 84 i K‘;: o »2i mt 67:‘

) IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN ‘OHIO AND MIS?
‘ ~ SOURI RIVERS. ,

PROJECT OF " 1881 mcvrsno IN 1883 1903 AND 1905

A conclse statement of the rOJect for and hlsto of thls work”
yill be fc Annual lg port of the Chief of Engineers for
1906, y.page. 462 as . well as on page 2631 of the Report o the Chxef
of Engmeers for 1900.
Reference shou d”be madeé to’ the Re ort of the Chlef of Engmeers,w.f
* United States ‘A 1y for ‘1894, ‘pages 1577 et seq., for information.
relating to the deve Opment ‘of the various forms of construction and -
- for a résumé of the various: types e FPIOyEd between 1872 and 1894,
and to the Reports of the Chief of Engineers, United States Army,?
 for 1895, : p age 2069; 1896, page 1717; 1897 })age 20121898, ‘page-
- 169831900, page. 2632 and 1901, page 2169 or minor details as to
forms of constructlon '
‘Since the adoptlon of this ) prOJec work has been done substantmllyv
according to the methods referred to above at the: followmg locali-

ties: Mouth Missouri-River, Sawyer: Bend; St. Louis bor; ‘Caho-
kia Chute, . Arsenal Island, Horsetail bar,: Carroll Islai Iw1n ‘Hol- -
lows, Pulltight, Beards Isiand, Chesley Island, Jim Smiths, Sulphur
rm Foster Tsland; Lucas, Herculaneum, Calico Tsl cl “Cornice
Is “Forest ‘Home, Osborne ‘Field, Michaels Landing sh Tower,
Fish ﬁend Danby Landing, Ames Island Rush Towhead; Peniten- -

txaxav Pomt Sycamore Landing, Fort Chartres, Crooks, Turke Is-
Mudd Landing, Moro - sland Ste. Genevieve, Fairy Island,
Kaskaskla Island;: Jorse Island, Chester ‘Crain TIsland, Libert; s
land, Liberty Bend Lacours Island Wlllard Hamburg, Devil Is and,
Minton Pomt Cape Girardeau, Commerce Island ‘Burnham Island
Powers Island Goose Island, Philadelphia Point, Commerclal Pomt,
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Prices' Landing, Buffalo Island, Dogtooth Bend, Greenleaf Bend
Beechridge, Hurricane Field, Eliza Point, Greenfield Bend, an
vicinity of Cairo. - . . .
During the fiscal year ending June 30, 1907, work for the perma-
nent improvement of the river has been carried on, as hereinafter
described, at-Chesley-Island, James Landing, Osborne Field, Peni-
_tentiary. Point, Crali;_,;Is;lzimi,A‘}jVi,lla,itd Landing, Devil Island, and
Eliza Towhead. {(See Pls. TandIL) .~ . . .
.'The project adopted for the permanent improvement of the Mis-
 sissippi River between the mouths of the Ohio and Missotiri rivers
was approved by the Chief of Engineers, United Sta
21,1881 T : of tha cost,:ab Pevise
. 00., » e <\

M previous appropria-
llotted ‘portion of the
pproved June 29, 1906,

. By the'report of 1903'the cost ig increased $20,000,000 in addition
to experiditures already made, provided the projects in force be ad-
heredp to-throughout. The cash expenditures to December 31, 1908,
are considered as approxima : ip to the date
‘ : 4.53. The total

- of the report of ‘the Boa B .
‘to . Jun 1907, was- $12,65:

‘estimated ¢ost as last

. Tho tofal amount appropriated to Ju :
1999.98.. Of this amount $180,000-was-allotted ‘by acts and projects
for improvement between the Illinois and Missouri rivers, including
“Alton Harbor, leaving a balance of $12,474,999.98 to be applied to
the projéct for the general improvement between the mouths of the
Ohio and Missouri rivers.. The balance of the last revised estimate
not appropriated June 30, 1907, is therefore $18,001,654.55,

. 'WORKS OF IMPROVEMENT.
. Because of the small balance of ‘funds available, for the reasons
stated, operations for the construction of works of permanent im-
[provement were confined to the repair and maintenance of the hurdles -
and revetments already placed under the original project and to the
extension of the system at two places only of those Nereinbefore wen.
tioned, at both of which work was urgently requtired. Three dredges
were in commission ithrcughout»fthefgllf ‘operating ‘upon twelve ob-
striicting bars which developed during the low-water season of navi-
~gation. The construction of the various parts of the two suction
redges, required by act of Congress approved March 3, 1905, was
begun under contract, and at the close of the year fair progress had
been made, much delay having been occasioned in procuring structural
materials from the steel mills. The alterations to two older dredges
were almost completed, having been carried as far as was thought
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advisable until after experiment with certain parts during the coming
dredging season. Such local surveys and examinations were made as
were needed.- Gauges were maintained and read throughout the year.

The -plant was repaired and cared for at the }Qn’%‘ine’e’i‘ ‘depot, St.
Louis, and in the fleets at Claryville, Mo., and Santa Fe, Ill. =~
- Materials were procured by contract, purchase in open market, and
‘bﬁ’ hired labor, as was deemed most economical and ‘advantageous to
the United States. Stone was procured by contract throughout the
..v,ea‘r—,..ﬂﬁd*‘»additional‘-‘guaniti‘ti_ess which ¢ould ‘not be so procured weére
,%’uarzji“ed; during the fall season at:Little Rock; Mo., by hired- labor. -

1a]
iling. was secured un

der contract and by purchase in open' market,

mattress construction having risen to a figure
ient too costly, willow brush, the use of which
resorted to and used exclusively,

£ lumbey

. of labor, mde the

“The stages of the river »
the fall 'and spring seasois, as
reached; but the weather during the fall &
quent heavy rains, which, together with ‘scarcity. of labor, made ‘the
cost of the work done somewhat higher than it would otherwise have
been. . The.same causes also retarded the:delivery of materials, espe-
cially piling, . . oo
“The general supervision of engineering operations during the year
lias been exected by Mr. Win, & Mitchell, assistant engieer, -Op-
crations at the engineer depot, the purchase and.distribution of sab-
sistence and supplies, the care and repair of p d procuring stone
at the Little Rock quarry were under the superintendencé of Mr.
C. D. Lamb, assistant engineer: The orginization ‘and diréction of -
the field forces for construction were in-local chiarge of Assistant En-
gineers W. M. Penniman and F. Y, Parker; the former also directing
the parties procuring brushi and loading pile timber, Local surveys -
and collection of physical data' were under Junior Engineer Philip. -
‘Florreich, jr. The drafting room was'in charge of Junior Engineer
J. W. Skelly. Draftsman and Inspector Holland W. Baker was in
charge of the design of dredges Nos. 6 and 6 until the letting of the
contract, since which time he%;ds’ been stationed at Dfiibnq'ue‘,"% wa; as
the inspector for their construction. Junior Engineer E. C. Con-
- stance: ﬁzs ‘been under the personal orders of Assistant Penniman.
~* The dredges in operation, Nos: 2, 3, and 4, were in charge of masters
of dredge Jas. K. Kennedy, Wm. Baxter, and L. H. Yourtee, re-
spectively. ~ - . T e A
 Reports from these assistants,” giving the details and accompanied
by charts showing the locations-of the various works, are on file.  The
(’ﬁcﬁ has, as heretofore, been in charge of Mr. S. G. Clark, chief
clerk. ,

CONSTRUCTION WORKS.

In the repair and construction of works of permanent improvement -
during the year the types of hurdles and revetments standard with
this office for many years have been used and need not be further de-
scribed than that the hurdles were ,Iietmeable dikes of piling driven
in one to three rows of three-pile clumps, as was demanded by the
dei)th‘s encountered, through wide foundation mattresses woven of
willow brush. The bank revetments were of similar willow. mats
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‘extending below the low-water contours to the foot of the bank, thh
the upper bank surfaces faced with riprap as high as the natural
~ slope would allow, dep endence for %fadmg being placed upon succeed-
ing high ‘stages of mver, after each of which the stonework will be
carried up the bank until the top is reached. -

Chesley: Island, Missouri &‘1.9 miles below Eads bridge, St Louis). .
g ‘ he foundatlo x"evetment was lald"

.have 1aints i _
In recent: ‘years about 250 feet at the lower o work he "
glowly 'worn d:in- 1! 04 ‘an’ extrao dma freehet from the '
Meramec Ri ' of the is and behmd .the‘ire-

ton: - Tn ad- -
g in the stone-’-

s, With stonework to
' ‘shp referred to.

The total Iength of the protectmn is now 8, 82 -»«f sot.. o
James Land"‘zg,*]llz‘ (34 miles below. St Loms) New ba"‘k
- protection.—During t st few s the river at this locality. 5
g cothe excessively. ‘w1de, 2 "conseq nt bad navigation; 1 he ©
ois she ng' entirely destroyed ‘the Jam
n order to check this mové
."incldentally,' rotecting the Monroe County -
, ed, 1t was d) cided to extend thé Osborne -
~ Field revetment upstream.  The work .was. done durmg September
and October (1906), 8,000 feet of mattress be laced 650 feet of
lumber on*hand, the remamder, 8,250 feet, of . the width vary-
~ ing from 130 feet to 100 feet, depe dinig-on" sth of the water.
The lo“ €ren of theimattress was: 1e shore-end mat-
: “hui 1 e1 gth of protectlon ‘
above that :hurdle 4 030 “fect, The éntire len th™ of bank along the
_mattress was. graded and revetted with stone to the 14-foot staoe, and
500 linear feet were raised to the 16-foot. stage*~ ‘
- Osborne Field (36 miles below St. Louzs) azr’of bonk: protec- ;

: lz(m ~—Tn order to.stop the-caving which had been slowly: takmg place

in the bank-behind tge revetment, at Osborne Fleld placed. in 1892,
and which had reached a maximum width of erosion , of 500 feet, two‘,
short hurdles were 'planne “10- connect the old revetment, Wlth the "
resent bank and induceé’'a fillto the former line. Of these only one, -
urdle No. 2, was built, November, 1906, its length being 506 feet.
The T-head was omltted -as the old revetment was deemed suﬁiclent
protectlon to the ‘outer end

In addition to the hurdle to check the erosion and rebulld the bank
line, the lower end of the caving hank, about 1,400 feet below the

' hurdlec;, built 1891 ai
~ channel to the east
levee, which was enda
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hurdle, was protected by a mattress 400 feet in length and stonework
laid on a graded slope to the -16-foot stage. - This new revetment lies
in the sharp angle between the caving bank and the orxgmal revet-
ment which was gradually being destroyed. . :
- In this work there were placed 368 piles, - 17 strmgers, 118, 250
square feet of mattress, and 31,000 square feet of stonework, ralsed
“to the 25-foot stage, ‘
- Pepiétentiary Point, 1U, 49: tmzles below St Loms) . N W hurdle»"{
for channel contraction,—The first work at this’ locality was done'in
1900, and consisted of a standard b k protectioh’ ‘along 6,850 feot of
bank, with stonework carried to the 14-foot. stage, but about"two-
thlrds of thls work w red

Ly Pt

-the protection “contintied 'to:
: Monroe Cotinty. levee, and the bar.
"‘pldl ‘downstream and covered the
111 threatenmg the de‘structlon

recede, ﬁnally én an'
below Ames ‘Island ex
approach and river fror
of river traﬂic at; that Iap

1 V roved These ‘
‘ hurdles were -to preserve ‘to navxgatx " NP Yl Landm” by
removing the bar In front to restore th Ieft bank, which had receded
at-the maximiim point more than 2,000 feet; and to" instre: protection’
to the levee in Il})mms It was declded however, to build only-one
(No. 1) -of the hurdles at first and awmt its results before locatmg
the second structure, - Hurdle' No. 1, begun in September, and ‘com- -
pléted in Novem 1906 is located 3, 400 feet below the uppér end-
—of Penltentmry Point revetnent, using that-work for its- roct at; the
“bank. The hurdle is 1 500 feet in-length and its outer end i§:pro-
tected: by 4 modification of the usual buttress and T-head, the latter-
- being in three branches or “ crow’s foot,” designed to govern more
ebiflectually the sw1r1 around the end of the hux dle and lesqen the eddy
ow
I Jdnuary; 1907 the hurdle was: broken by a heavy ; run of ice and;
drlft when the stage of the river was ‘abnormally high for that sea-
qoriv ?f the year. Its repaxr was begun in March and completed early
in May. ~
The repair. hurdle bends upstceam about 50 feet from the original
line and is 44 )O feet in length.
Slight repairs were also made to the stonework at the shore end of

‘the hurdle, -
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"In May a great quantity-of drift which had collected above the
hurdle was distributed along the entire length of line and. sunk in a
mass, 30 feet to 40 feet in width and 5 feet-to 15 feet in depth. -
~ In this hurdle there were placed 2,032 piles, 319,600 square feet of
foundation mattress, 60,7 15 square feet of drift mattress, 1,230 square
feet of stonework. -

It-is yet too early to report deﬁmtely on. the progress. of erosmn‘
for. th rer he bar threatemng Brickey M 1 Landl ,-but
' ! of avorable actlon 28 the result of the channel

mz'les below 84, Louts). Repazr o‘f
.and 2, which have been broken,

eflects reair the orlgmal,
shore about 140 feat: above the root
ddition; the shore g rotection for :

“*bank protectlon 50 feet upstream to the ’

u

: C ain-Island side iginal founda-i :
found intact, the piling was restored on the
tections ‘were repaired and a ‘mesefof*dnft
‘was distiibuted along the piling and sunk. .
urdle there were pln 15 piles, 30 strin rs,
“mattress, 13 500 square feet of ‘stonework: '
v.banks. - ,
' ) “"”—-—-,A large cu-cula' " CAve - and eddy'-‘
(betvf@r;leenrstatmns 4:and 9:i the revetment of .

"'100 feet in len ”
tion mattress having b
old-line. - ‘The sho

collected above the

‘Crain Island, threa ‘the re
‘correct “this condltl ind resto . ines; s sloping spur
hurdle, 125 feet in-length, was begun in this pocket» and partly com-
pletéd at the end of the year.- The foundation mattress extends out

to the old bank protection mattress which was found intact. Pile
»dr1vm was’ begun on June 28 but was not. eompleted at the end of

ear; ; : :. ,

’Wydlard Lamdt n_msj(III; mzles below St Louis). .Rej azr of :
Feurd, 1 at this Jocility, which had been broken' for
twa , W completed'-’durmg April and: May.. -All ‘of the stone-
work. nd abo t-200. feet of ‘the piling had been destroyed - at the_
I of the dam; where the e had receded 200 feét.

Thxs repair hurdle runs sligh pstream from the west end of the
break in the old line, where the foundation was found' intact, to ‘the
nearest: point on shore, a distance of 350 feet, In.addition. several
weak | laoes in the hurdle were: strengthened 80 that the total Iength
of ]glhng line repaired was 620 feet.

this work there were placed 456 pxles strmgers, 140 000 squau'e

. feet of mattress, and 16,500 square feet of stonework in shore protec-
tion at-the hurdle end.
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Devil Ialand Ilinois (120 mzles below 8¢. Louis). - Repair of hurdie
dam.—The hurdle dam at-the head of the island had su ered severely
from ice and. drift, which had destroyed much of the older pilin eg ’
At the Illinms, or mam-shore, end the connection had been destroy
and on ‘the hurdle line.the bank had caved back a distance of 400
feet; permlttx"’g,a‘conmderable draft of water into'the slongh.

-Rey ‘begun late in June, and at the énd of the year a foun-

"128 feet in width had been laid from the end: of ‘the
ine almost’ dlrectly tipstream:to the nearest point
; ‘only 250 feet. ~ Pile drwlng will be begun and'
the repalrs,completed arly in’ July g g
~ Elizg Towhead s (168 1 (z'les belo‘ '“V;S't L’ . New bank

-'ideﬁected by thls MIS-

channel bemg sharp
inois shore, threatened

bel ow 1t agamst the-

_ gi'in and partly comple edini -
06, This revetment thus-far is in four
intérmittent sections, e ch,_ about 500 ‘feet in length; with an equal
interval between sections; thus" leavmg portlons 0 unprotected bank.
As the funds-available. for. this work are limited, this method of
extendm ‘the_ lellmlgth i)f the protectlon was adopted 1t havmg glven-‘
-other.

o CItV 0 Cairo, ' k-
November and Docem,

't hlghpstagw{o :
e contour of low.

water; i refedges of the
water and ‘made secure with stone.: rapping up
not attemy ted at the time, it bemg deemed best t6 defer that work

until the comm ‘season, with the expectation that the intervening
h;gtlllx water would grade the bank to proper slope for the receptxon .,
of the stone -

DBEDGIN G.

, Dredges Nos. 8, 8; and’ 4 were in commlssmn from Jul 1 to Deoem-” "
ber 15, 1906, and were operated as was’ ‘necessary throughout the low-
water season; and -at, the approach of winter were withdrawn from
service and sent to harbor in anticipation of ice. ' (

- As-far as was possible; attempt was made to anticipate w1th the
dredgm the shoalmg on threatenmg bars to 8-feet dept and except
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at two closely ‘adjacent places, Bee Bluff and ;Hambur%;fﬁo\?érned by
the same. general conditions, the results were successfully attnine_d};
not less than the required depth-being maintained throughout the
season, although the river fell at the end of October to a stage of
5.8 feet on he St. Louis gauge. . At the two places named a depth.of
7 feet was had for about two weeks, the channel shifting so often that
the diredges were unible to obtaiit the proper draft througl any one
dredge cut ‘before the next entire change of channel, but finally the
desired line and'depth were sectived. - - - .
" The_chatinels ?Cgélji‘ei‘}il y wete in constant use by the river craft to
their great - : > ‘

Y

great relief und advantage. o
poFhe b Operated upon were at Pultight; Chesloy Teland, Waters
Point, Cliffdale Hollow, Grand Tower Island Bend, Crawfords “Wil-
lard: Landing, Bee Bluff, Hamburg Island, Schenimann, Gii)one“y

Tsland. and Cape Girardequ Bend, © "
- Slight relief ‘was | Crystal City,
nd a navigable'ei was cut into the silted mouth of | ig’MUddy

given to-the railway incline at Cg
vigable en vas cut int

Rive; the use.of lumbér.craft. . .~ "
- The total nuiiiber:of dredged ‘channels at the 12 localities named,
which”are indicated on the accompanying charts, was 17, and their
combined length'is 34,000 feet, ~ -~ ~ . = e
‘The total nmount of sand excavated was about 1,27 9,000 cubic

yards in 2,125 hours’ dredging; or at the rate of 600 cubic yards per
dredge hour, and the final cost was about- 8} cents per. cubic yard,
Whiéﬁ iricludes the cost of all idle time of the dredges and their crews
and the repairs and upkeep of the former during the entire year.

‘The dredges were in operation only about one-third of ‘the time
they were 1n commission. The expense of running them for the
entire time would have been increased only by the extra expense for
fuel, oils, etc., and the reduction in cost for siich continuous operation
- would have been about 60 per cerit, or to 3} cents per yard.

Such fluctuations in the cost of the work are necessarily incident to
the demand for dredging and are due to river conditions which ean
not be anticipated, although the dredges must be held in readiness for
any conditions that may arise, )

—. PLANT.

The structures and efficiency of the plant were maintained by ex-
tensive ‘or ordinary ‘repairs, as were required. No additions were
made to any class of floating plant,! but four barges and two pile
drivers, all thoroughly worn out, were condemned. and sold. , -

Alterations of dredges Nos. 3 and 4~The installation of new sand
pumps on these dredges was completed in August. The pumps. were
described in - the report of this office for 1906 (p. 1407). Their
operation has fully justified their construction and the _necessary
cllmn'g‘es in installation, and has increased the efficiency of the dredges

~about 25 per cent. The new suction head of No. 4 was not entirely
satisfactory, as the throat was found to be too contracted and was
often choked by drift and the caving of the face of the cutting, so as
to almost entirely shut off the intake, involving considerable loss of .
time. It was so badly worn during the fall season that a new head
was begun during the winter and completed in June. The new head
is of the dustpan or shovel pattern, with the lower lip extending 24
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inches beyond the

and suction Pipg:; 1ne « :
by choke plates to aﬁgéiﬁ&qeﬁjppéning desired.

Dredge No, 4 has been equippe

t'xf)perand in a line with the bottom of the head'
*he opening is 12 inches_deep, but can be closed

N as -been equipped with 28-inch discharge pipe in-
lace of the 24-inch heretofore used: - The deck of No. 4 was'extended
ck 8 feet over the stern on outriggers, and the cabin will be ex-
-tended a like distance, to furnish more room for crew and stores.
The: same changes will be made on No. 4, but the 28-inchpipe will
be deferred until trial on*No. 4 has demonstrated itssuperiority, .. -
“New dredges.—Contract s entered into December 26, 1906, with
the Dubuque Boat and Béiler Works, Dubuque, Towi, for the con-
struction of hulls, cabins, boilers; propelling machinery, and pontons
for two self-propelling dredges to be known as ¥os. 5-and 6, author-.
ized by Congress March 3, 1905, After great and: vexatious delay
by the:steel mills most ‘of the material for the hulls-has now-been
veceived, one of which is now fairly well set tip, and rivetig has
heen-begun,. .Contracts were enteted iito February 6, 1907, with the.
- E. H. Abadie Company, St. Louis, Mo., for the construction of sand”
, %lm s ‘and-engines, and March 8, 1907, with Schoellhorn-Albrecht
Machine Company, St. Louis, Mo., for the construction of the hauling
winches. Fajr progress has been made in the construction of these
~machines, and they will probably be ready for delivery in August.
It has been hoped that one, at least, of these dredges would be
ready for operation during the approaching low-water season, but
the delays.referred to have rendered this almost inipossible, although -
~ the contractors are making every effort to secure the result desired.
Engineer depot, etc—The buildings and shops at the engineer
depot, all machinery, afloat and on shore, all vessels, plant, tools
and appliances, etc., have been cared for and the ordinary repairs”
thereto, necessary for -their maintenance and to fit them for the
service required, have been made.- Extraordinary repairs have been
‘made to-the steamer Wm. B. King, the boat being thoroughly over-
hauled for the first time since its launching. The steamer Gen. H. L.
Abbot was renamed Gen: J. H. Stmpson, In compliance with depart-
mental instructions concerning the naming of vessels.
~Of the floating plant on hand,”much is beginning to show the
effects of age and work and soon will require extensive repairs or to

be dropped from the available list.

MATERIALS.

Of the materials required for construction works, the following
amounts were procured by contract: R .

Piles, 3429 sticks, 150,748 linear feet; stone, 21,080 cubic yards.
The remainder of the piles, 1,369 sticks, were bought in open market,
and the remainder of the stone, 10,454 cubic yal‘«i;,wﬂs procured by
hired labor at the quarries at Little Rock, Mo., which were in opera-
tion from September 18 to November 27, 1906, . The brush, 9,634
cords, was procured by hired labor. .

PHYSICAL DATA.

The gauges were maintained and read daily thrmighout the year
and their records have been plotted on the hydrograph.
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Mo oney 8tatement

July 1, 1006, balahce unexpended. ... i.o e $042, 055, 45
Amount appropriated by river and harbor nct approved March 2
B 1. S .50 000 00
June 30, 100.. miscellaneous recelpts_--_'..‘__--'; ................ 2, 865, 33
“ : ' 804, 420, 78
Ju’ne % 1901. amount expended durlng ﬂsml year: : , ~ .
For works of improvement ._____ .. ____________ $82, 101 72 V
For' mnmtenauce of lmprovemont---{-_--_-“;_-_ 234, G77. 40 S
i | N | e 316,830, 18
,July 1, 1904, balance unexpended_--_---_-_; ........... e mn 677, b81. 60

- dualy 1 l‘)07 outstandlng liabilltles--,-’--;-.‘ ......... wm—ee ~emm- . 80,982.84

546, 508, 70

vJuly 1 1904, balnnce mallnblo

Julv 1, 1004 amount. covered b; uncomp eted contructs ___________ 257, 443. 30
Amount (eqtimnted) requtred for completion of exlstlng projoet--lS 001 654. b5

4 Amount tlmt can be'pr pe dedy'ln fiscal year ending June
‘| 80,1009, for malnteriafice of «impyovement in addltlon to ‘the

250, 000, 00

balance uneweuded July 1, 1907 ,
Qubmitted 1n dompliance with reéquirements of sundry ch ll act of
-~ June 4, 189;, and of section 7 of the river and harbor act of
1899,
APPROPRIATIO\'S
June 10, 1872. _________ .’;\Iarch 2 - Sﬂo-__.—__._- 758, 333 33 :
March 3, 1878 . “Jane 3, 1800, ____.____ 270,000 00.
June 23, 18740 _______ J ne 4, 1807 ... 673, 333,33
March 3; A8TH y 19, 1897 325, 000. 00
“August’ 14 lS‘Tb ........ ‘,July 1, 1808 _____ 673, 333..33.
June 18, 1878 _______ ‘March' 8, 18.‘)9 _________ 373, 333.38
Mareh 3 1879 ___ June 6, 1900..________ 100, 000. 00
June 14, 1880..________ : June 13, 1902--; _______ 650, 000. 00
March '3, 1881_________ 1 Mareh 3 1908-.____.__ 650, 000.00
August-2, 1882 ____.___ .00 | April 28, 1904 __ 6550, 000. 00
July 5, 1884 .. ... ___ .00 | March 3, 1905.________ 650, 000. 00°
Augnst 5, 1886.--___-___ ;-1 March 2, 1907_________ 250, 000. 00
© Aupust-11, 1888 . .. __ 1o S
. %eptember ‘19, 1890____ Total.___.__. - 12,654, 999. 98
July 13, 1892__________ Other receipts_.___.___ 14, 412, 43
March 3, 1893 ________ ‘ —_————
12, 669, 412, 41

August 18, 1894 . .__.

- CONTRACTS IN FORCE.
\Tame Dubuque Boat and Boller Works,
Work: Parts. of two hydraulic dredges.
Cost: $238,000.
Date: December 26, 1906, -
Date of commencement: Ten davs after notice of approval.
Date of completion April 30, 1908 .

Name The E. 1. Abadie Companv

Work : Four main-pump engines and two centrifugal dredging pumps for two
hydraulic dredges. “

Cost: $34,595.

Date: February 6, 1907.
Date of commencement Promptly after notification of approval.

Date of completion: March 31, 1908,
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able. and,in cutting trees from caving banks to prevent their falling
into the river and becoming obstructions to navigation.

The existing project is a continuation of the plan adopted in 1879,
when the first specific appropriation for removing snags, wrecks, ele.,
from the Mississippi River was made by the river and harbor act
approved March 3, 1379,  Specific appropriations or allotments were
made for this work each year thereafler, except 1833, 1885, and 1557,
but in 1888, by section 7 of the river and harbor act of August 11,
1888, a continuous annual expenditure of $100,000, or as much thereof
as might be neeessary, was authorized for the maintenance of this
service, and this amount h.s been available each year since to tlw
present time.

No modifieation of the project has been made since its adoption, the
plan being continuous, new obsti uctions being brought down by each
flood in the river. and so much of the continuons appropriation as may
be required each year will be applied to their removal,

The amount expended upon this work prior to June 30, 1872, can
not now be ascertained, for the reason that during that time and (o
Murch 3, 1879, appropriations were made in lump sums, principallv
under #he titles of * Improvement of Mississippi, Missouri. awml
Arkansas rivers,” to be applied to several streams as their needs ar
the terms of the laws required, and the available records do not show
the amount applied to each stream.

The approximate amount expended from July 1, 1872, to Junc 2,
1880, was $493,437.23, and the definitely known amount expendel
from July 1, 1880, to June 30, 1908, was $2,103,956.82, making the
total of approximate and known expenditures to date $2,507.349.L.00,

From March 28, 1863, the earliest date of available record of work
done, to June 30, 1908, 91,838 snags were pulled, 58 wrecks and 6y
drift piles were removed, and 441,64 trees were cut, greatly improv-
ing the river and lessening the dangers of navigation.

T'wo steel-hull snag boats were engaged in removing the obstruc-
tions to navigalion between the mouth of the Missouri River and
New Orleans, La., a distance of about 1,270 miles. During the year
3,744 snags were destroyed. 19 drift piles and 6 wrecks were removed.
5,175 trees were cut, nnd 20,811 miles })airnlled.

A part of the funds appropriated for the removal of obstruections
was expended in the partinl removal of Beaver Dam rock, an ob-
structive and dangerous rock lying in mid-channel about 1 mile below
Commeree, Mo. A beginning was made upon this work, which can
only be done economically at low and favorable river stages, and it
will be continued until completed as opportunity offers and fund-
are available.

I'or information as to the commerce benefited by this work, refer-
ence should be made to the commereiil statistics in the report upon
improving the Mississippi River between the Ohio and Missowri
rivers and in the reports of the Mississippi River Commission anil
the district oflicers thereunder. The amount expended during th
year was $97,859.35.

(See Appendix Y 1.)

:?..l‘llis.-a-i.s-si{fp_i River between Ohio and Missouri rivers—In its
original condition the navigable channel of this section of the Mis-
sissippi River had a natural depth in many places of only 3§ to 4
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fert at low water. The main channels were divided by islands and
lay-, which formed chutes and sloughs and secondary channels,
through which a considerable part of the volume of the flow was
diverted, to the detriment of navigation.

‘I'he first effort to improve this condition was begun in 1872 and
wa- continued for a number of years as appropriations were made,
il works of improvement consisting of dikes and dams of brush and
-tonie to confine the low-water volume in the vieinity to a single
channel and of revetments to hold and preserve the banks where it
wis (deemed necessary or advisable to do so.

The project followed in Intter years and up to the present time has
lwen that adopted in 1881, approved by letter of the Chief of Engi-
wors dated Mareh 31, 1881, contemplating the confinement. of the
low of the river to a single channel having an approximate width
below St. Louis of 2,500 feet at bank-full stage, the natural width in
many cases being a mile or more at mean high water; this result to
I seeured by closing sloughs and secondary channels and by building
out. new banks where the natural width is excessive, using for the
purpose permeable dikes or hurdles of piling to collect and hold the
-lid matter carried in suspension or rolled on the bottom by the
river; the banks, both new and old, to be revetted or otherwise pro-
teeled where necessary to secure permanceney. Modifications of the
project in the river and harbor acts of 189 and 1902 provided that,
pending the completion of the permanent improvement, the low-water
-h:nuw%'be improved each season by the use of dredges and other
temporary expedients. By report of a Board of Engineers in 1903
the cost of the work remaining to be done was estimated at
=1.000,000, with annual expenses of $400,000 for maintenance, but
it was hoped that the cost migl t be muterially reduced by a more
evtensive use of dredging, which was made one of the recommenda-
twnz, (See Annual Report of the Chief of Engincers for 1004, p.
214 et seq.)

‘The river and harbor act of March 3, 1905, made a radical depar-
ture from the project of 1881, above outlined, confining the work of
mprovement. to dredging and authorizing the construction of two
additional hydraulic dredges of the most approved type, which will
be available during the coming low-water season.

This change of plan threalened to put an end to the work of per-
nmnent. improvement, but by joint resolution of Congress approved
June 29, 1906, the Scevetary of War was authorized, in his discretion,
tnexpend any portion of the balance then remaining to the credit of
this improvement for the repair or complelion of improvements
#irendy under way or for the construction of other works in aceord-
anee with general plans already made or approved, provided that
-uch expenditures should be made only for improvements useful for
jmrposes of navigation.

‘The river and harbor act of March 2, 1907, reaffirmed dependence
npent dredging as the principal means of improvement, and, us sub-
-uliary thereto, provided also for the maintenance and repair of
exisling works o% permanent improvement, and finally for the con-
«truction of similar works with any portion of the appropriation not
neessary for the accomplishment of the purposes first nnmed. ‘The
allotment, however, was reduced to about 10 per cent of that hith-
erto usual.  Continuing contracts to the ameunt of $750,000, of which



5922 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY.

$500.000, is yet to be approprinted, were authorized and the expendi-
ture in each year limited to $250.000 approximately.

Increase is nat now recommended, as the amount fixed upon prae-
tieally indicates the will of Congress until after veport of the special
survey, for which separate provision was made, having in view an
examination and diseussion of a plan to be recommended for the
future improvement of a part of the river, including this seetion.

‘The ohjeet of the previous and present plans of improvement is to
obtain and maintain a minimum depth at standavd low water of 4
feot from the mouth of the Missouri to St. Louis and of & feet from
St. Louis to the mouth of the Ohio,

The amount expendad (o June 30, 1908, was $12,376,301.59, exclu-
sive of $180.000 allotted by aets to projects for improvement hetween
the THinois and Missonri rivers, including Alton Harbor.

‘The result of the expenditure of (his amount has heen the partial
improvement of the entire extent of the river from St. Louis to Caira.

The new approprintion asked for is the estimated expenditure for
one vear only, and should be inereased by authorization under cou-
tinuing contraets for other years by at least the same sumn annually
until the new plan is authorized by Congress.

It is proposed to expend the new appropriation asked for in dredg-
ing and in sueh temporary and permanent channel improvements as
may be necessary and authorized by law.

The amonnt expended during the fiseal year ending June 30, 1908,
was F164470.78, and includes $102,710.89 expended for dredging.
The total amount thus far expended for temporary channel improve-
ments s $1,032,778.47, much of which has been for plant that 1s now
on hand and available for future work. The approximate value of
this plant is $414.031.99,

This improvement has probably had a beneficial influence on freight
rales, as the rates to localitios reached by water ave well known to he
lower than those remote from this advantage, but an aceurate estima-
tion of such efeet is impractieable.

During the past year there was maintained a ehannel deptheof 8
feot. during the entive senson when unobstructed by ice, except in
November when, for short periods at several places, the depths were
T feet until dredaes could be brought into action upon these shoals,
when the required depth was quickly obtained.

The river at St. Louis reached a high-water stage of 30.9 feet nbove
standard low water (4 feet St. Louis gange) on June 20, 1908, and a
low-water stage of 2.3 feet below standard low water on February
4, 1008,

With the present applinnces and such others as are authorized for
the temporary improvement of low-wafer channels it is expeeted
that a navigable depth of about 8 feet ean he maintained between .
Louis and Cairo during all stages of river open to navigation,

Recapitulation of conunercial gtatislies.

1904, 1905, 1906, 1907,

) Tona, Tona, Thns, Tons,
Reeeipts and shifpiients at $t, Louis .. 377,935 370,426 116,855 1N, 075
Transierred by ferresnl St Lomis . aeveiieeiounyn.. 6,000,109 | 6,644,949 | 7,874,978 8, 93, 592
Shippwed fram Inndings hetween St Lonis and Cafro. 14,672 6y, 729 62,238 o, 467
L3 S 6,600,716 | 7,125,103 | 7,854,071 | " 9,849,031
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Jily 1, 1007, balanee unexpomded. oo L. _____ SOTT. 01, 60
Anennt upmupllutnd by sundry civil net .lmuuwd May 27, 1008, o, cam, i
June 30, 1908, wiscellaneous veceiptsS. o —— 15, ol o

841, 174064
June 30, 1908, amount expended during fiseal year:

I'or works of hnprovement __ . ... ______ 268, 061, 21

For malntenance of improvement. oo oo ... 308, 09, O7
———— e P ATOLTS
July 1, 1808, halance unexpendend o o oo Sehi, el 86
July 1, TS, gutstanding Habillies_ oo oo L. _.__ 2, TR 08
July 1, 1908, balanece avatlable. oo oo oo oo e aol 003, 88
July 1, 1008, amount cosered hy uneampleted eontraels. .o .. 0%, 78,17

vinoiint (estimaled ) required for complotion of existing projeet.. 17, 731, 651 0D

vimount that can be profitably expended In fisenl year ending
June 30, 19010, for works of mprovement and for maintennnee,
1 in addition to the halanee unexpended July 1, Hn0S__ . __ 2513, (00, 00
sulimitted In compliance with regquirements of simudry elvil anct
uf June 4, 1597, and of seellon 7 of the rhver and barbor aet
uf 1509,

(See Appendix Y 2.

IMPROVEMENT OF RIVERS AND JIARBORS IN THE ROCK ISLAND,
ILLINOIS, DISTRICT.

This district was in the charge of Maj. C. S. Riché, Corps of Engi-
weers. Division engineer, Col. W, H. Bixby, Corps of Engineers.

I. Operaling snay bouts and dredye houts on inois und upper
Mississippi rivers. —By the river and harbor act of August 11, 1883,
provision was made for seeuring the uninterrupted work of snag
boals and dredge boats on the nupper Mi-is-ippi River under a per-
manent. appropriation, the sum so expended not to exceed $25,000
ahn: ||l\

By river and harbor act of Mareh 2, 1907, the annual appropri-
ation for operating snag boats on the upper Missisippi River was
nade available for similar purposes on the Ilinois ver from its
muth to Copperas Creek.

During the past fiseal year the snag hoat Durid Tipton (foemerly
Coloned A, Huackenzic) was cmplnvod from July 1 to November 2,
l‘"h. and from May 7 to June 30, 1908, in removing suags and other
ob-tructions, and otherwise qs\lstmcr the interests of navigation in
the upper } \IIH\IHﬁlpl)l River between Minneapolis and the mouth of
Missouri River. ‘The Ilinois River was not visited by the snig boat
during the fiseal year on account of continuous high water in that

“lreqm,

The U. 8. hydraulic dredge Heelu was employed Septemiber 25 to
October 31, 1907, in l'mum'lnfr obstructions at the steamboat Innding
il Ixenl\uk and from May 1 to 8, 1908, in similar work at Ilort
Vadivon.,

The Daris, hydraulic dredge, hired by the Government, was en-
v dm'm" a portion of June, 1008, in removing deposits above
\lulme Lock.

TDoduet $13.25 expended during the year on aceount of nspections for the
Bimizn Canal Commission, leaying net amount of $164,457.54 expended upon
tu: Improvement,
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Rimmary of cash copenditures for operating U, 8. anag bants H, (. Wright and
Jd. N Maeomb in connection with the work of remorving obstructions tn Mis-
sissippi River, aud in the remoral of Beaver Dam rock, during the fiscal year
ending June 30, 13, —Conl{nued.

For fiscal year s,
Appleation, -- e
dat, Fub. Mar. Apr. May. June Toltul,
Office OXPENACS. .ovoeennennn.. $762. 23 $8.17 181,026, 48 $16.76 |...icnnenn $22.60 | $3,3y3.71
Exponses of snug boat H, (.
Wright:
Créw ..ooeiioiinicinanen.. 2,230.00 | 2,240.00 | 2,227, 8) | 2,2:9.66 82,317, 67 67.67 1 26,567, 1b
LT 1 O T BT AR T 76.62 110.20
1] b 2.7 370.97 | 1, oh. 617.3h w61 10,16 | 9,694.23
Subsdstenes oLl HETRC| 437,95 Jlh, o2 6, 13 167.02 101.49 | 4,8b1.42
Supplita. ..o, R Y 2076 | aeeinvene 434.95 452,70
Repalm....ooonionien ool 2230 | eenesnanfinnniennis 4200 |, ...l 6742 LGOS 7
Miscellancons ......... .l iiiiiieiicirecenfeenrnnenen S O 14.64
F.:;J\cuses of anag hont I, N,
acomb: )
Crew .ivemernivincanennnnn 2,706.00 | 2,025.00 { 2,267.26 | 2,000.42 | 1,767.43 83. 68 | 25, 865, 89
(€111} | S (105 | N P 8. 09 37.60 67.42 | 1,081,223
Fueloieieiiies viiean. i ] 3 480, 85 173. 47 LN P 7,624.83
sSubnlgtenve...oovenionan, J ] 303,23 392,66 b, 478,74
Supplies... . g bty. 38
Reprira..oveenvnnniin 8,633, 46
Misecllanesus 3.
Totl oo L X 3 1,958.09 | 00,964.68
Removalof Beaver D rovk:
Labior ooiiiiiinnninn S Y A P P P, 4,259.88
[ CUTU { Y T | O P s IO T TR R, H27.62
LOSt Property.coieneoninnen] voieenanainerananen T T 876, 81
Use of plant, sub-Istencs,
L= U NE T TSNP R PR R I S, 1,271.96
Total oeiveiiee vevvevanifonannan, ‘ .................................................. 47, 869, 35
Recapitulation.
Expenses of office and snné: hoats :
I*lscal year 1007 (pald In 1008) o e _ $D,048.T7
Flaenl year 1008 . . e mm e ——————— 86, 3006. 91
Removal of Beaver Diam rocK . . oo e e e 4, 934, 87
OB e e e cmmmcc e mccmccmc e e e DT, 88D 85

Y 2.

IMPROVEMENT OF MISSISSIIPI RIVER BETWEEN OHIO AND MIS-
" SOURI RIVERS.

PROJECT OF 1881, anxsﬁn IN 1883, 1903, aAnp 1905.

A concise statement of the project for and history of this work
will be found in the Annual Report of the Chief of Engineers for
1906, page 462, as well as on page 2031 of the Report of the Chief
of Engineers for 1900.

Reference should be made to the Report of the Chief of Engineers,
United States Army, for 1894, pages 1577 et seq., for information
relating to the development of the various forms of construction and
for a résumé of the various types employed between 1872 and 1894,
and to the Reports of the Chief of Engincers, United States Army,
for 1895, page 2069; 1806, page 1717; 1897, page 2012; 1898, page
1698; 1900, page 2032, and 1901, page 2169, for minor details as to
forms of construction.

Since the adoption of this project work has been done substantially
according to the methods referred to above at the following locali-
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ties: Mouth Missouri River, Sawyer Bend, St. Louis Harbor, Caho-
kia Chute, Arsenal Island, Iorsetail bar, Carroll Island, T'win Hol-
lows, Pulltight, Beards Island, Chesley Islund, Jim: Smiths, Sulphur
springs, Foster Island, Lucas, Herculaneum, Calico Islund, Cornice
Island, Forest Home, Osborne Field, Michaels Landing, Rush Tower,
Itish Bend, Danby Landing, Ames Island, Rush Towhead, Peniten-
tiary Point, Sycamore Landing, Fort Chartres, Crooks, Turke
Island, Mudd Landing, Moro Island, Ste. Genevieve, Fairy Island,
Kaskaskia Island, Horse Island, Chester, Crain Island, Liberty Island,
Liberty Bend, Lacours Island, Willard, Hamburg, Devil Island,
Minton Point, Cape Girardeau, Commerce Island, ﬁurnhmn Island,
Powers Island, Goose Island, Philadelphia Point, (‘ommercial Point,
Prices Landing, Buffalo Island, Dogtooth Bend, (ireenleaf Bend,
Beechridge, Hurricane Field, Eliza Towhead, Eliza Point, Greenfield
Bend, and vicinity of Cairo.

During the fiscal year ending June 30, 1908, work for the perma-
nent improvement of the river has been carried on, as hereimnafter
described, at James Landing, Crain Island, Willard Landing, Devil
Island, and Eliza Towhead. (See Pls. I and IL.)

‘The project adopted for the permanent improvement of the Mis-
sissippi River between the mouths of the Ohio and Missouri rivers
was approved by the Chief of Engincers, United States Army, March
31, 1881. 'The estimate of the cost, ns revised in 1833, was $16,307,-
500. The project was modified by the river and harbor act of June
3, 1896, to permit the construction and operation of dredges. It was
again modified to some extent in 1903 by the Board of Engineers for
Rivers and Harbors in report dated November 12, 1903, the dredging
authorization of which was adopted by Congress in the river and
harbor act of March 3, 1905.

The interpretation of this act virtually stopped all construction
work for the permanent improvement of the river within the distriet,
except for the small unexpended balances from previous appropria-
tions. Attention being called thercto, an unallotted portion of the
appropriation was made available by an act approved June 29, 1906,
for the construction of works urgently necded.

By the report of 1903 the cost is increased $20,000,000 in addition
to expenditures already made, provided the projects in force be ad-
hered to thronghout. The cash expenditures to December 31, 1003,
are considered ns approximately the cost of the work up to the date
of the report of the Board. They were $10476,6564.53. The total
estimated cost as last revised is therefore $30,476,654.53.

The total amount appropriated to June 30, 1008, was $12,904,-
999.98. Of this amount $180,000 was allotted by acts and projects
for improvement between the Hlinois and Missouri rivers, including
Alton Harbor, leaving a balanee of $12,i21,909.98 to be applied to
the project for the general improveiient between the months of the
Ohio and Missouri rivers. The balance of the last revised estimate
not appropriated June 30, 1908, is therefore $17,761,654.56.

WORKS OF IMPROVEMENT.
Because of the small balance of funds available, for the reasons

stated, operations for the construction of works of permanent im-
provement were confined to the repair, maintenance, and completion
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of hurdles and revetments already placed under the original project.
Three dredges were in commission throughout the fall, operating
upon 12 obstructing bars which developed during the low-water sea-
son of navigation. The construction of the various parts of the two
suction dredges, required by act of Congress approved March 3, 1905,
und under contract, was continued, ung at the close of the year one
dredge had been completed and delivered and fair progress had been
mace upon the other, so that its delivery, together with that of the
ponton und pipe lines for both, is assured not later than August,
1008. The unlterations to two older dredges were completed. Such
Toeal surveys and examinations were made as were needed. Guauges
were maintained and read throughout the year.

The plant was repaired and cared for at the engineer depot, St.
Louis, and in the fleets at Claryville, Mo., and Santa I'e, Ill. In the
spring the Claryville fleet was abandoned and the vessels there were
moved to Santa Fe for economy in their care.

Muterinls were procured by contract, and by hired labor, as was
deemed most economical and advantageous to the United States.

Reports from assistants, giving details and accompanied by charts
showing the locations of the various works, are on file,

CONSTRUCTION WORKS,

In the repair, completion, and extension of permanent works for
chunnel regulation and improvement the standard forms of hurdles
and revetments were used, consisting, for the former, of permeable
dikes of piling driven in one to three rows of 3-pile ciumps through
wide foundation mattresses woven of willow and cottonwood brush,
and for the latter, of similar mattresses placed along caving banks
between the low-water contour and the underwater foot of the bank
slope, and stone riprap placed above the low-water contour to the
bank top, or as high as the proper natural slope (1:2) might have
extended.

JAMES LANDING, ILL. (34 MILES BBLOW BT, LOUIS).

[8cpt, 8-Oct. 18.]

New bank protection~—During the spring and summer of 1907
continuous enving, with a rapid recession of the bank line, occurred
between the end of the work of 1900 (James Landing) and the head
of the work of 190+ (Osborne ¥ield). In order to check this re-
cession, primarily to protect the work at Osborne Field, Ill., from
being outflanked by the river, the work of 1006 was extended down-
stream to a junction with the work of 1904. Incidentally protection
was also given to the Monroe County levee which, at this locality, is
in dangerous proximity to the river bank. The work was done
during September, Oclober, and November; 3,266 linear feet of
brush mattress—100 feet wide-—were placed, connceting with the
upper end of the mattress at Osborne Ficld, TlL, and above this mat-
tross the bank was graded and the stonework placed to the 18-foot
stage. The bank nbove the revetment of 1906 having heen graded
by the river to a slope favorable for the reception of stone, the stone-
work was raised from the 14-foot contour io the [!-foot throughout,
except for 465 linear feet covered with silt.
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_'The extent of the protection now in place at this locality is as fol-
lows: 11,200 linear feet of mattress; 500 linear feet of stonework
raised to the 16-foot stage; 5,265 feet to the 19-foot stage; 3,335 feet
to the 18-foot stage, and at Osborne Field, 1,850 feet to the 11-foot
stage, leaving 250 feet still _unrevetted with stone. Revetting this
small portion of the bank and making the contour of the stonework
at Osborne Field uniform throughout has been prevented since the
sprégg cif 1905 by a bar along the river front denying approach with
materials,

CRAIN ISLAND, MISSOURI (72 MILES BELOW ST, LOUIS),
{July 1~16.]

Repair of hurdle—A body of drift having collected ‘above hurdle
dam No. 1, a mattress 375 feet in length and 83 feet in width was
built on top of the drift and the mass was sunk against the dam, add-
ing greatly to the strength of the section repaired during the latter
part of the preceding fiscal year, _

Bank protection—Repair o{‘ revetment.—The sloping spur hurdle,
in process of construction ab the close of the last fiscal year, was com-
pleted, and two others, each 50 feet in length, were built,

The stone revetment, for 900 linear feet (18,780 square feet), was
repaired. As the greater part of the repaired work is in the vicinity
of the three-spur hurdles, additional security was thus given to
their shore ends.

WILLARD LANDING, ILLINOIS (111 MILES BELOW ST. LOUIS)
[July 17-81.]

Repair of hurdle dam—A large amount of drift havih% collected
above that portion of the hurdle dam repaired during the latter part
of the spring season (1907), & mattress, 610 feet long and 85 feet wide,
was constructed on the drift and weighted with stone until the accu-

mulation rested on the river bottom.
DEVIL ISLAND, ILLINOIS (120 MILWS BBLOW BT, LOUIS).
[Tuly 1-81.]

Repair of hurdle dam—~~The work of repairing the hurdle dam at
the head of the island was in progress at the beginning of the fiscal
ear, the foundation mattress having been completed across the main
reak at that time., An apron mattress, 130 feet in length, was con-
structed and sunk across another much smaller break. The shore
end of the hurdle was protected by a mattress 264 feet in length
25,822 square feet), and 5,386 square fect of stonework was placed on
the bank above it. Pile driving was begun near the middle of July,
and was completed at the end of the month, The reconstructed sec-
tion of hurdle makes an obtuse angle, upstream, with the old hurdle
line. Its length from the nearest point of the Illinois shore is 270
feet,
A section of old piling, 300 feet long, in the body of the hurdle, was
strengthened by driving a single row of clumps below it. Another

57101—kNa 1908——102
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section, 400 feét‘lon‘g, was ‘reen‘forced by ‘a ‘row of-clumpd and single
iles driven above it. The original lerigth of ‘hurdleé, 1,200 feet, has
n increased 'by Teconstiidtion ‘to 2,000 feet; of ‘this incresse, 270
linear feet were built durin'g_the'ﬂscai year; U
Banlk proteotion—Repair of revetment.—Active taving of ithe bank
of this island at two places'near:the lower end of ‘the'bank protection
was causing o recession of the bank and dedtroying the'revetinent, In
one cave two sloping spur hurdles, 60 and 100 feét in léngth, respec-
tively, Were constructed and 360 linenr feet of foundation mattress
were placed along the bank; in the other a foundation mattress ex-
tending from the present shore line to the old foundation (165 linear
feot) was placed, and a sloping spur hurdle 100 feet in length was
driven through it.

BLIZA TOWIBAD, 1LL, (168 ‘MILES BELOW 8T, LOUIS),

f0ct, 19~Dec, 6,)

New bank protection—For n brief bt comprdhensive history of
this locility and of the previous work done reference i made ‘to'the
Regor-t of the’Chief of Ktigineors for 1907, page 1545, ‘

ontinued-:and rapid-caving cdused a further reeession of 'the'bank
at this locality, with great damage'to 'the work placed in ‘the fiill of
1908, Mattresses 100°to 180 feet in width, and in three-sections,-wero
constructed, connecting the sections placed 'in 1906, thus making the
mattress work continuous throughout the bank reach ‘protected.
The stonework was carried up to the average height of the 13-foot
stage (St. Louis- ange?' thronghout; to attempt a higher contour was
not considered advisable at this time on account of the lateness of the
sonson (November) and the excessive amount of earth to be moved
bofore the stone could ‘be placed. It is expected that the next high
water will grade the top zone of this bank, at least partially, so that
t.l}ﬂu Honework ¢an be raised to a higher contour with a minimum of
effort.
The total linear feet of protected bank is now 3,685 feet. In aec-
complishing this result 870,928 square feet of mattress and 123,340
square feet of stonework were placed.

DREDUING,

Dmdfos Nos. &, 8, and } were in commission as follows: No. 8,
Septetber 11 to November 303 No, 3, September 3 to December 17,
and No. 4, August 14 to December 24, 1007, Throughout this low-
water season they were:operated where necessary and were withdrawn
from -service and -sent to winter quarters as soon as running -ice
threatened. ‘
. Before placing dredge No. 4 at work in:the channel, il was taken
to Horsetail bar and its pumps and reconstructed suction heads were
iven a thorough test in materials ranging from silt to coarse gravel.
he results were most satisfactory; during fifty working hours 1,250
cubic yards were moved per dredging hour, L
Threatened shonling on bars to 8-fect depths was anticipated as
far as possible by placing dredges at the critical points as soon as
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soundings showed ‘that shoaling liable to become obstructive was in

5,

P '%ork was-done upon the following bars with most beneficinl re-
sults: Ames Towhead, Dickey Field, Little Rock incline, Baumsturk,
Phillips dlmnding, Mansker, Anchor Landing, Seventy-Six, Grand
Tower Island and Bend, Bainbridge, and Beechridge.

The total number of chunnels dredged at the 12 localities nameil
was 19, with a conibined length of 20,600 fect and an average dredgoed
width of 150 feot. .

The dredged channels were in constant use by the river eraft after
their completion and maintained the 8-foot depth of channel required
throughout the district, except for short intervals at several localities,
whaere the depth decreased to 7 feet until a dredge was available for
work at each, when the ohstructing bar was quiokly cut away.

The total amount .of material excavated was about 080,000 aubic
yards in 1,668 dredging hours, or at the rate of ¢80 cubic yards per
ur,

Fluctuations in the stage of the river caused the shifting of the
shoals at Baumstark, Manskor, Bainbridge, and CGrand Tower Islund
Bend, necessitating ropetition of dredging at all of them.

Gireat reliof was given at the railway incline at Little Rock, Mo,
by dredging the shoul obstructing appronch and widening the chan-
nel leading thereto. )

The dredges were in operation only nhout one-fourth of their time
in commission; but their efficiency per dredging hour as comparad
with that of the preceding fiscal yonr has been inereased about 25
wr cent. This result is due to the installation of the new .pumps on

0s. 3 and 4 in conjunction with their reconstructed suetion hends
.and pipe lines. The percentage of increased efficiency would have
been higher if the low-pressure engines on dredge No, 4 had not
broken down, necessitnting their removal and the operation of the
dredge for the remainder of the senson by its high-pressure eylindery
alone.

The final cost of the dredging was about 103 cents per cubic yard
of sund moved, whioh includes the cost of all idle timo of the dredges
and their crews and the upkeep and repairs to the former during the
enlire year.

1f the dredges had been run for the entire time in commission, the
expense would have been augmented only by the inereased amount of
fuel, oil, ete,, consumed, and the cost for such continuous operation
with the same average output would have been reduced to abont 43
cents per cubic yard. As dredges must be held in readiness for work
as it offers, and which depends u}mn the fluctuntion in river condi-
tions, such variations in the cost of the work cun not be avoided.

PLANT,

The cfliciency of the plant was maintained by ordinary or extensive
repairs, ns were required, No addition was made to the number of
vessels in any class of the floating plant. A number of barges are
unservicenble withont extensive repairs; fiva are in such poor condi-
tion that they have been condenined as unfit for further service or
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repair and are advertised to be sold.  One dredge has been dis-
mantled on account of the unserviceable condition of its old wooden
hull and its small capacity, but its place is taken by a new steel hull
dredge of much greater capacity. Six barges were loaned to the
Memphis office in September and were retained there during the
remainder of the year. Two old pile drivers were sunk and lost at
Beaver Dam rock, and two were transferred permanently, together
with the steamer Gen. T'. L. Casey, to the Mississippi River Com-
mission, :

Alterations of dredges Nos. 8 and 4~—The alterations on these
dredges, befun in the fiscal year 19067, were completed in August.

New dredges Nos, 6 and 6.—The contractors for the hulls, boilers,
cabins, and propelling machinery of these dredges have made good
progress. Dredge No. 5 was delivered at the engineer depot on the
1st of May and the machinery has been since installed, so that this
dredge will be available for service on delivery by the coniractors
of its pontons and pipe line which are expected in August, when No.
6 will also be delivered and then immediately made ready for service.

Engincer depot, eto.—The shops, buildin%_, machinery, tools and
appliances at the enginecer depot and at Little Rock quarry, to-

ther with all vessels, other floating plant and their equipment have

en kept in order and all ordinary repairs absolutely necessary to
maintain their efficiency have been made,

Much plant, tools and appliances, etc., was loaned during the year
to the various survey parties operating under the Board on FEx-
amination and Survey o? the Mississippi River, and under the Missis-
sippi River Commission, and repairs for both of them were made as
needed at the shops and yard of the engineer depot.

MATERIALS,

Of the materials required for construction works, 5,122 cubic yards
of stone were procured hy contract, and 18,787 cubic yards by hired
labor at the quarry at Little Rock, i\fo., which was in operation from
September 5 to December 8, 1907, The brush, 4,010 cords, was pro-
cured by hired labor.

PHYSIOAL DATA,

Thoe gauges were maintained and read daily throughout the year and
* their records have been plotted on the hydrograph. During the year

the river oscillated between sttgzes 2.3 feet below and 30.0 feet above
standard low water (4.0 feet St. L.ouis gauge).

Surveys were made between IHerculaneum and Fort Chartres
Landing, Little Rock and Head of Moro Island, Kirk Landing and
Head of Liberty Tsland, Bishop Landing and Red Rock, Bain-
bridge and Eliza Point.
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Money statement.

July 1, 1007, balance unexpended. . _ ... . . . eceen-—__- $H77,0681.60
Amuuut approprlated by sundry civil act approved May 27, 1008_ 250, 000, 00
June 80, 1908, miscellanecus recelpt8. ... . oo 13, 698. 04
811, 174. 64
June 80, 1908, amount expended during fiscal year:
For works of improvement.._. .. .___. . . ____. , 001, 21
For maintenance of improvement .. . ______.__. 896, 400.67
2404, 470. 78
July 1, 1008, balance unexpended.. .. .o o maia e 376, 7083. 86
July 1 1908 outstanding Hubilltles _ . 21, 700. 08
July 1, 1808, balance avallable__ . _ .ol and, 903. 88
July 1, 1808, amount covered by uncompleted contracts. ... T 08, 788. 17

.\mount (esumated) required for completion of existing project. 17, 761 654, bb

Amount that can be profitably expended in fiscal year ending
June 80, 1010, for maintennnee of improvement in addition

to the bu!uuce unexpended July 1, 1008 oo 250, 000. 00
Nubmitted In compliance with requlrements of sundry civll act :
of July 4, 1807, and of section 7 of the river and harbor act
of 1809,
APPROPRIATIONS.

June 10, 1872 ... $100,000.00 | June 8, 1800..._ ... mem  $270, 000,00
Mareh 3, 1878 ... ... 200),000.00 | June 4, 1807......._. . 674, 883, 33
June 23, 1874.. .. ... 200,000.00 | July 19, 1807 . ... .. 820, 000. 00
March 8, 1876~ .. _. 200,000.00 | July 1, 1808 ._.... .. 473, 333, 88
August 14, 1870____._. 200,000.00 | March 8, 180)_ .. .. ___ 078, 833. 83
June 18, 1878_... .. ... 240,000.00 { June 6, 1900 ... .. __. 100, 000. 00
March 8, 1870 ... 200, 000,00 | June 13, 1902.._.._..__. 650, 000. 00
June 14, 1880.cun oo . 2050,000.00 | March 8, 1903..___. ... . 6/), 000. 00
March 8, 1881 ___. __ 600, 000.00 | Aprll 28, 1904. .. .. - 650, 000, 00
August 2, 1882 ________ €00, 000,00 | March 8, 100L. . ._ . .. 650, 000. 00
July 5, 1884 ___._ ... _ 520, 000. 00 | March 2, 1807..____..__._ 260, 000). O)
August 5, 1886 ___. 375,000.00 | May 27, 1908_____ .. .__ 250, 000, 00
August 11, 1883 __. .. 300, 000. 00 —_—
September 19, 1800_._. 400, 000, 00 Total . .......-... 12,004,000, 08
July 18, 1802 _ . ______ 6256, 000. 00 | Other recelpts. ... ___ 28, 006. 47
March 8 1808 ... - 0GS, 838. 88 —e
August 18 1804.. .. 768, 338. 83 12, 933, 005. 46
March 2, 1895 _________ 758, 333. 33

Cost: $238,000.

CONTRACTS IN FORCH.
Name: Dubuque Boat and Iloller Works.
Work: Parts of two hydraulle dredges,

Date: December 26, 1906,
Date of commencoment' Ten days after notice of approval,
Date of completion: April 80, 1908.
Date of dellvery of first dredge extended for a reasonable time after Septem-
ber 80, 1007, by the Chief of Iingineers, U. S. Army.
Date of delivery of second dredge extended for a reasonable time after April
80, 1908, by the Chlef of Engineers, U, 8. Army.

Name: Western Electric Company.
Work : Fnglnes, dynamos, searchlights, and arc lights for two dredges,

Cost : $38,2006.
Date: April 15, 1908,

Date of commencement: Upon notlfiecntion that the dradges are ready.
Date of completion: Within thirty duys after notifieafion that the dredges are

ready.

¢ Deduct $13.25 expended during the year on accou.at of Inspectlons for the
Isthmian Canal Commission, leaving net amount of o164,467.68 expended upon

the fmiprovewment,



