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"The work resulted in removing 4,253 snags, 32 drift piles, 2 steam-
boats, and 1 barge wreck, and cutting down 14,856 trees.

The bottom ot the snag bLoat J. N. Macomb, after continuous service
since 1874, had become 8o pitted and corrugated with rust that it could
no longer be operated with safety. Proposals were solicited by adver-
tisement in February last for renewing this. But one bid was received
and that was unsatisfactory in several respects. Authority was given
to the officer in charge to do the work by hired labor. At the end of
the fiscal year the work was nearly finished. It is expected that the
boat will be ready for service at the commencement of the next low-
water season,

An annual appropriation, not to exceed $100,000, for carrying on this
work was made by the act of August 11, 1888. Under this appropria-
tion the two snag boats will patrol the river and remove obsiructions

where necessary.

Amount drawn under section 7, act of August 11,1888.................. 888, 917. 74

June 30, 1898, amount expended during fiscal year ...........cceeeunon.. 8K, 915. 27

July 1, 1898, balance anexpended.... .....oceuecemneaeenomeenacesonnns ;T7

July 1, 1898, outstanding liabilities. ... . .ccceeiieemeernennieerenennn... 2.47

July 1, 1898, amount available for fiscal year ending June 30, 1899. ...... 100, 006,“06
(See Appendix Y 1.)

2. Mississippi River, between Ohio and Missouri rivers.—The original
condition of the navigable channel of this portion of the Mississippi
River before the work of improvement was begun was such that the
natural depth at low water was in many places from 34 to 4 feet. The
chanuels were divided by islands, which formed sloughs and secondary
channels, through which a great deal of the volume of the flow was
diverted, to the detriment of navigation.

The first work for improvement began in 1872, and was continuned
for a number of years as appropriations were made, the works conpist-
ing of dikes and dams of brush and stone, erected with a view to con-
fining the low-water volume to a single channel, and of revetments to
hold and preserve the banks where necessary or advisable to do so.

The present project is a continuation of the plan adopted in 183l.
It also contemplates confining the volume of the river at low water to
a single channel, its approximate width to be, below St. Louis, about
2,500 feet, the natural width being in many cases from 1 to 1} miles.
The method principally employed is the closing of slonghs and sec-
ondary chaunels and building up of new banks out to the line desired,
using the solid matter brought down by the river and which is col-
lected by means of hurdleworks. The banks, both new and old, are
revetted where necessary. ,

The object of the improvement is to obtain eventually a minimum
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 original estimate of the cost of the improvement, as revised in
1883, is §16,397,500. '

The total amount expended to June 30, 1897, was $7,070,814.39,
exclusive of $180,000 allotted by acts to projects for improvement
between the Illinois and the Missouri rivers, including Alton Harbor.

The amount expended during the fiscal year ending June 30, 1898, is
$868,793.96. This includes $288,585.47 expended during the year for
dredge plant, portable jetties, and for operating the same. The total
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amount thus far expended for what is termed temporary channel
improvements is $437,769.90, the most of which has been for plant
that is now on hand and available for future work. The approximate
value of this plant is $343,000,

The result of the expenditure of this amount has been the partial
improvement of the whole reach of the river from St. Louis to Cairo.
During last year there was at all times throughout this reach a navi-
gable channel 5 feet or more in depth, notwithstanding that the river
1eached a low-water stage of 1.2 feet below the standard low water.

The work done during the last year in the line of permanent improve-
ment consisted in repairs to existing contraction woiks and revetment,
and a further extension of the sawe in localities wbere work lrud been
commenced,

New work was commenced above the head of Arsenal Isla nd, to pre-
serve the head of the island and to foree the channel nearer the Missouri
shore; at the lower end of the Ste. Genevieve Bend, to hold the bank
in that locality and limit the oscillations of the river; at Hamburg
Chute, to prevent about one half the low-water discharge of the river
going through it, and by concentrating the wafer on tire west side of
the island increase the depth in the navigable channel; at the head of
Devils Island, to prevent erosion of the bank and hold the river in proper
alignment; at the lower eud of the island near Minton Point, to eontract
the width of river bed and improve a shoal crossing at that point; near
Commerce, to correct excessive width in the river and improve shoal
crossings; and behind Bitd Island near Buftulo Island, to shut off the
flow of one-half the river and concentrate it over & shoal crossing, At
all places where work was done before the last low-water season the
effect was manifest in an improved condition of navigation.

Repairs and additions were made to works already in existence at
Twin Hollows, Illinois; Chesley Island, Missouri; Michaels Landing,
Missouri; Sycamore Landing, lllinois; Moro Island, Hlinois; opposite
Chester, IIL; Anchor Landing, Missouri; Waguers Landing (Liberty
Bend), Ilinois; and Doolans Slough. ‘

Opposite to Chester, 111., the baluance of the allotinent of £30,000, made
by river and harbor act of June 3, 1896, was expended in raising the
revetment to the height of 20 feet above low water.

The $22,500 allotted by the river and harbor act of August 5, 1886,
for continuing improvement at Cape Girardean, Missouri, and Montana
(Minton) Point, Illinois, from the general appropriation of that year for
work in this reach of the river, was expended during the year in build-
ing contraction hurdles in the vicinity of Minton Point and improving
a shoal crossing just above Cape Girardeau.

Work for the temporary improvement of the channel by means of
portable jetties and dredging appliances was done at the following
localities: Riverside, Harrisonville, Platin Rock, Grand Tower Bend,
76 Landing, Juden Creek, and Buffalo Island.

The jetties varied in length from 450 feet to 2,230 feet. The total
length built and removed during the season was 9,346 feet, at an
average cost of $3 per foot, including all expenses.

By means of these temporary expedients a gain in depth of channel
varying from 6 inches to 3 feet was effected. ‘

The two steel-hulled hydraulic dredges mentioned in last annual
report as being under contract and to be completed about the middle
of last October were not finished in time for last season’s low-water
work. They were delivored, one January 31, 1898, the other April 15,
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1898. The tests made show that they are fully up to the required
capacity of 1,000 yards each. They will be available for work during
next low-water season.

- With these appliances to aid the work put in place for the permanent
improvement of the channel, it is confidently expected that at least ¢
feet depth will be maintained during future low-water seasons betwaen
St. Louis and Cairo.

The funds now available will be expended in carrying out the original
project and in the temporary work ~equired by the river and harbor act
of June 3, 1896,

The sum asked for the fiscal year endin g June 30, 1900, will be applied
to a continuance of the same work. -

To prevent the suspension of this important work for lack of' funds,
the river and harbor act of June 3, 15896, makes provision for three
years’ work from July 1, 1897, to be paid for as appropriations are made
by law, at the rate of $673,333.33 annually.

July 1, 187, balance unexpended. ........ooeeonoonnoen oo $782, 518, 93

Amonnt approprinted by deficiency act approved July 10, 1897.. . ... 323 000, (0

Amount appropriated by sundry civil act approved July 1, 1898..._ ... 673, 333.33

1, TR0, %52, 26

June 30, 1898, amount expended during fiscal year..........o.ouee.... 808, 793. 96

July 1, 1898, balance unexpended.....c..oueoiooieounennn e 912, 038. 30
July 1, 1¥48, outstanding liabilities................. .. .. $3,223. 64
July 1, 1848, amount covered by uncompleted contracts.... 56,234, 98

. —  §9, 458.62

July 1, 1898, balance available - .............cooommnnnn . * 852, 599. 68

Amount (estimated) required for completion of existing project. ... . '8, 219,—166. 68
Amount that can he protitably expended in fiscal year ending June

673, 333. 33

30,1900 .o oo LB
Submitted in compliance with requirements of sections 2 of river and

harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1847,

(See Appendix Y 2.)

3. Harbor at 8t. Louis, Mo.—St. Louis Harbor is about 18 miles long
and divided into two nearly equal parts by the Eads Bridge. The
upper part, included between the bridge and the northern limits of the
city, is about 10 miles in length.

Three miles above the Eads Bridge is the Merchants Bridge. The
lower part of the harbor, included between Eads Bridge and the River
Des Peres, is 8 miles long. The channel in this part of the harbor has
sufficient depth and accessible landings at all points. Good depth
exists above the Merchants Bridge.

Congress, by act approved September 19, 1890, appropriated $182,000
for improvement of this harbor.

The vavigable reach between the Eads Bridge and Merchants Bridge
was at that time obstructed by a number of middle bars, The project
adopted for improvement of the harbor under the appropriation of 1890
consisted in a contraction of the wa terway between those bridges to a
width of about 2,000 feet, in order to concentrate the flow upon the
bars, and thus cavse scour to the depth desired. The contraction

e —— . —“—

* Of this balance special allotments have been made by Congress, as follows:
Bank protection at Cairo, Ill., act of Julv 5. 1884 (balanee).........._....._. $8, 600
Bank protection on east side of Mis ... : ¢ River opposite mouth of Missouri

River,act of June 3,1896.......... ...0.. . e r et iemeasismaesieaann \
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« Y a,
IMPROVEMENT OF MISSISSIPPI ézIIV‘EER% BETWEEN OHIO AND MISSOURI

The object of the improvement is to obtain eventnally & minimam
depth at standard low water of 6 feet from the mouth of the Missouri
River to 8t. Louis, a distance of 16 miles, and of 8 feet at the same
stage of water from St. Louis to the mouth of the Ohio River, 178 miles,
the natural depth being in many cases from 3% to 4 feet, The channel
is divided at a number of points by islands forming sloughs and
secondary channels behind them, through which a large portion of the
volume of the flow is diverted, to the detriment of navigation,

The initial point of the work for the lower portion is St. Louis, the
programme being to make the work continuous, proceeding down-
stream from that city. )

The first work for improvement began in 1872 and was continued for
& 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 volnme to one channel, and of revetments te hold and
preserve the banks where necessary or advisable.

Under these appropriations work of this character was done at the
following localities between the mouth of the Ohio and the mouth of the
Illinois River, viz: Piasa Island, Alton Harbor, Sawyer Beund, St. Louis
Harbor, Arsenal Island, Horsetail Bar, Carroll Island, Fort Chartres,
Turkey Island, Kaskaskia Bend, Liberty Island, Devils Island, and in
the vicinity of Cairo, 111,

The present project is a continuation of the plan adopted in 1881, and
contemplates a reduction of the river to an approximate width of 2,500
feet below St. Louis, the natural width being in many cases from 1 to
1§ miles, The method employed is the building up of new banks out
to the line desired from the solid matter brought down by the river,
and which is collected by means of hurdles, The banks, both new and
old, are revetted when necessary. Other means are also used occa-
sionally for completing or hastening the depth required,

. _ A hurdle, as the term is here used, is one of many silt-arresting

devices that have been experimented upon in this country and else-
where. The hurdles consist, essentially, of a row or of parallel rows
of piling, the piles driven either singly or in claumps, the piling being
connected lengthwise of the hurdle by wattling of fine brush or by eur-
tains composed of brush and lodged against the upstream side of one
of the rows of piles, the whole forming a permeable dike through which
the gilt-laden eurrent can pass, thon gh with greatly diminished velocity,
resulting in deposits of silt above and below the hurdles,

These deposits are generally soon overgrown with willows or cotton-
wood, and after they arrive at sufficient height they can be revetted on
their river fronts,

To guard against loss by scour of the piles, a broad, flexible mattress
is first sunk on the line of the hurdle. Through this mat the piles and
clumps of piles are driven.

During the past year the hurdles have been constructed of clumps of
piles, three piles and upward to each clum P. These piles are driven so
that when their upper ends are drawn together by means of a wire
rope they form a sort of pyramidal stracture, the horizontal distances
of the piles from each other at the surface of the river bed being 8 to
10 feet, depending mainly upon the depth of water, )

The wire ropes are made on the work. They are composed of 14 to
18 strands of No, 14 galvanized iron wire. They are drawn taut by
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means of the pile-driver machinery. At each turn of the rope around
the upper eud of the clump of piles a spike is driven as an additional
guard against the rope slipping, though the wire itself generally binds
or cuts into the piling sufficiently to prevent any slip, This method of
drawing the upper ends of the piles together appears to be better than
the old one of bolting them,

The tops of the piles are generally at an elevation of 20 feet above
extreme low water, excepting that in the curtain or wattling row the
top of one pile of the clump is at an elevation of about 25 feet above
that stage, in order to intercept drift at high stages and prevent it
froxlx; crossing the line of hurdles and dragging the top of the latter
with it,

The curtain or wattled row is braced by vertical diagonal braces
heeled against a row of clumps spaced at such distances below as to
make the angle of the braces about 45 degrees,

The heel of the braces is held by a clevis passing around one of the
piles of the lower clump, with its pin through the brace. At top the
brace is bolted to one or more of the piles in the upper clump.

The piling of the hurdle row is so spaced as to represent an equivalent
of one pile to the linear foot of hurdle. 'The piles are driven by means
of the hydraulic jet as well as by the hammer, the latter weighing 2,400
pouunds, and sometimes by beth combined.

The completed curtain, or the wattling, whichever may be used, is
generally carried finally to a.height of 20 feet above extreme low water,
The mattress is from 60 to 135 feet in width, depending upon the depth
of water and consequent legth of piles, as well as upon liability of the
bed to suffer from scour. It is fabricated upon floating ways, in place,
- by wattling brush upon poles spaced about 5 feet apart and in any
length desired. QContinuity is obtained by lappiug the poles and fasten-
ing them together with spikes aud wire. When additional strength is
required wire cables are/used across and in direction of the length of
the mattress. The brugh is spiked to the poles at the edges of the mat-
tress and at other poijts, about one spike to every third pole. In sink-
ing the mat a little leds than 1 cubic yard of broken rock is required to
& cord of brush.

The piles used in/the Lurdles run in lengths from 25 to 60 feet, and
their average penétration in the bottom is about 15 feet, They are
driven with the large end down.

At the shore end of the hurdle the bank is revetted for about 300 feet,
of which 200 feet is below the axis of the hurdle.

In constructing the shore revetment a mat about 120 feet or more in
width, its inner edge at the surface of standard low water, is sunk.
The bank is then eventually graded to a slope of one-half and covered
with riprap. Where necessary to grade the bank by artificial means,
the grading is done by the hydraulic method, or by means of shovels, ete,

Since the adoption of this project work has been done at the follow-
ing localities, by methods substantially as above described, viz: Piasa
Island, Alton Harbor, St. Louis Harbor, Cahokia Chute, Arsenal Island,
Horsetail Bar, Carroll Island, Twin Hollows, Pulltight and Beards
Island, Chesley Island, Jim Smiths, Sulphur Springs, Foster Island,
Lucas, Coruice Island, Calico Island, Michaels Landing, Rush Tower,
Fort Chartres, Crooks Landing, Turkey Island, Ste. Genevieve, Liberty
Island, Hamburg, Minton Point, Cape Girardeaun, Powers Island, Buf-
falo Isiand. and vicinity of Cairo.

Bince last annual report work looking to the permanent improvement
of the river has been carried on in the following localities: Arsenal
Island, Twin Hollows, Illinois; Chesley Island, Missouri; Michaels
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Landing, Missouri; Osborne Fields, Illinois; Danby Landing, Missouri;
Sycamore Landing, Illineis; Ste. Genevieve, opposite Chester, IlL;
Anthor’ Landing, Missguri; Wagner Landing, Illinois; Hamburg
Slough, Devils Island,.vicinity of Minton Point, Powers Island, and
Buftalo Island; .

Work in the nature of portable Jetties and dredging for the tempo-
rary improvement of the chanuel was done in the following localities:
Riverside, Harrisonville, Platin Rock, Grand Tower Bend, Seventy-six
Landing, Juden Creek, and Buffalo Island,

Arsenal Islund.—The head of this island is on the INinois side of the
river and nearly opposite the old arsenal grounds in St. Louis, Mo,
Work has been done for the protection of this island from time to time
between 1877 and 1885. The work of this latter year left the head
protected with a rock revetment to about the 16-foot stage. For sev-
eral years during high-water stages more or less erosion has taken
- place above this revetment. There being many other places where
work was more urgently required than here to the full extent of the
available funds, this revetment was not carried up to the full height of
the bank. The bigh water of 1897, impinging against the head of the
island with'more than usual force, succeeded in getting behind the
revetment and washed the bank away for about 900 feet. About 35
acres were washed from the head of the island. The tendency of the
whole river seemed to be in that direction and to form & bar on the
Missouri side. To remedy this it was necessary to reestablish the shore
upon the Illinois side and to force the river over to the Missouri shore,
Four hurdles aggregating 4,400 feet in length and about 1,708 feet
apart were built out from the Illinois shore, as shown upon plate here-
with. These serve to check the sediment carried by the river and cause
a deposit in the locality which in time will be sufficiently high to be
revetted and held permanently, This work was commenced September
17 and finished December 1.

During the high water of this year the main current was well over
to the Missouri side with no tendency to erosion of the Illinois shore.

The material used and work done at this and other localities men-
tioned in this report are given in the tables devoted to these subjects
~to be found in the report of Assistant D. M. Currie, herewith. “The
gipelnses incurred are shown in the table of cost of works during the

cal year.

Twin Hollows, Illinois (14 miles belaw St. Louis).—The revetment on
the east side of the river in this locality was buailt in 1882 and years
following. In 1894 some repairs were made. A decided tendency to
erode above and behind this revetment during recent high waters has
made it necessary to do considerable repair work here. On account of
the limited supply of stone that could be made available for this work,
the revetment for a distance of 4,077 feet was repaired only to a height of
about 12 feet. The work was done between October 23 and November 26,

Chesley Island, Missoursi (19 miles below St. Louis),—Prior to 1894 con-
siderable work had been done at the head of this island and in the
chute bekind it. During that year some repairs had been made to the
revetment. The high waters of recent Years impinging upon the head
of the island have worn it back into a concave shape, 150 feet in length
by 50 feet in width, leaving the old low-water protection mattress undis-
turbed. The new baunk was revetted with stone November 27 to 30,

Michaels Landing (27 miles below St. Louis).—In my last annual repourt
mention was made of the fact that a breach had been made in hardle
No. 1 of this series, and that hurdle No. 2 was in the process of con-
struction behind it. This hurdle was completed July 19. The stone
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dike for the shore connection at the west end of this line and the
revetment of Osborne Towhead at the outer end were completed July
31. A large quantity of drift baving lodged against this line it was
sunk, thus adding much to the strength of the hurdle. No attempt
was made to close the large gap of 750 feet in hurdle No. 1. The
checking of the water, drift, ete., by No. 2 seems to result in g shoaling
of the water between the two hardlies.

Osborne Fields.—The river bank in this vicinity was revetted in 1893
and 1894, but never completed to high water. There hasbeen a gradual
erosion of the upper part of the bank, and as opportunity offers rock is
placed upon this. Between August 16 and September 17 about 4,700
linear feet of this bank was covered with stone, Five hundred linear
feet had eroded back of the low-water protection. This was regraded
and covered with stone to a 10-foot stage.

Danby Landing, Missouri(39 miles below St. Louis).—In1895the eroding
bank just below this landing, for a distance of 4,750 feet, was protected
to the height of the 16-foot stage. Subsequent high waters graded the
bank back and threatened to get back of the revetment, Between
September 18 and October 5 repairs were made to this at the point
where the most damage had been done. It will be necessary to carry
this revetment to the top of the bank whenever funds can be spared
for the purpose.

Sycamore Landing, Illinois (46 miles below St Louis).—The revetment
of the Illinois shore near Sycamore landing was begun in 1892, A pro-
tection mattress 5,500 feet in length was placed and stone carried above
to the foot of the abrupt bank at the level of a 10-foot stage. Thestone
work was raised in the fall of 1893 to about the 18-foot stage for a dis-
tance of 3,750 feet down froin the upper end. The lower end not bein g
raised to the required height has been subjected to high water erosion.
About 1,500 feet of this revetment was repaired between October 6 and
21. It will be necessary to do other work in this locality.

Turkey Island, Illinots (52 miles below St. Louis).—In 1895 a low-water
protection mattress was placed on the west side of this island for a dis-
tance of 5,250 feet and high-water protection carried up to heights
varying from 5 to 15 feet. Between October 21 and November 4 this
was repaired and all parts brought up to at least a 10-foot stage. About
2,200 feet of bank was covered with stone in whole or in part. These
repairs, like others that have been mentioned, were limited to what was
urgeutly necessary, by reason of the fact that funds could be expended
in relieving the immediate necessities of navigation to better advantage
elsewhere.

Ste. Genevieve, Ill. (57 miles below St Lowis).—The work done in this
locality is shown upon Plate I11, which accompanied my last annual
report. (See Chief of Engineers Report, 1897, p. 2014,) The work of the
present year consisted of repairs to hurdles and revetment about the
head of Moro Island. Hurdle No. 12 had been damaged some by heavy
pour of water around its outer end. ~ About 200 feet was broken down
by this process. This was repaired and the head strengthened. The
hurdle was further strengthened against a large accumulation of drift
on its upper side.

In hurdle No. 15, which closes the chute to the east of the island, two
gaps had been made by ice and high water of the preceding spring.
The larger of these was 200 feet in width, with 25 to 30 fect depth at a
16-foot stage; the smaller was 60 feet wide with a maximum depth of
20 feet. These gaps were closed and the hurdle strengthened and put

in good repair.
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The head of Moro Island and the west side for a distance of 5,700
feet had been revetted to a 10-foot stage in 1895, Subsequent high
waters eroded the upper portion of this bank back so as to finally per-
wit a large volume to pass between it and the low-water protection,
The bank was carried away for a length of 3,000 feet. The maximum
recession was 400 feet., To prevent further erosion and to restore
the shore line to the old position and to the low-water protection, five
short strong hurdles were built out, about 650 feet apart, extending
from the bank to the old mattress, sloping between the ends down and
out from the 25-foot level to the 15-foot level. The protections for the
shore ends were made unusually strong, a8 the main current of the
river strikes directly against this point. These hurdles were built
between August 5 and September 28, :

Ste. Genevieve, Mo.—At the lower end of the Ste. Genevieve reach
and upon the Missouri side it was found necessary to hold a soft sand
bank for a distance of 5,600 feet in order to preserve & proper alignment
for the river channel. This was done by placing in front of it a good
substantial low-water revetment and revetting the bank above this with
stone to the height of the 10-foot stage. It is contemplated to extend
this to the top of the bank as soon as it may be graded back by high
water,

The lower end of this low-water mattress for a distance of 1,600 feet
was made of lumber 1 inch thick, 4 to 6 inches wide, and 12 to 16 feet
long. Lumber in this shape is easily handled and readily woven into
a strong flexible mattress. The remainder of the mattress used in this
protection was made of braush woven in the usual way and made very
strong, to resist a very strong current found along this shore. Because
of this current the work of making and sinking this mattress was very
difficult. At one time 300 feet broke away from its moorings and was
carried down the river. It was subsequently caught by one of the
Government towhoats and used at the works in Hamburg Chute, €0
miles below. Work in this locality was closed for the season October 22.

Chester, Ill. (73 miles below St. Louis;.-—'l‘ho river and harbor act of
June 3, 1896, contained a mandatory clause directing “that $30,000, or
80 much thereof as may be necessary, shall be expended in removing
the bar in front of Chester, Ill., and protecting the west bank of the
Mississippi River opposite Chester.” In my last aninual report I men-
tioned that in compliance with this law 3,310 feet of this bank had
received a low-water protection and that the bank above the low-water
line had been protected with stone to the height of the 10-foot stage,
which was then the foot of the perpendicular portion of the bank,
Subsequent bigh water having graded this blaff back, the revetment
of the slope was continued up to the 20-foot stage. The work was done
between October 23 and November 23. The full amount of the appro-
priation is now expended.

Anchor Landing (80 miles below 8t. Lowis).—In this vicinity a second
revetment was placed against the bank in 1895, The total length of
mattress work was 7,250 feet and the stone work, or high-water revet-
ment, was carried up to a 16-foot stage. The first revetment was made
ineffective by the water getting in behind it. '

Between the 22d and 29th of September repairs were made to this
new revetment below the landing by taking stone from the old, which
was then exposed. Later in the seascn, November 11 to 13, the stone
work above the landing was repaired with stone brought from the

quarry at Little Rock. -
Wagner's Landing (84 miles below 8t. Lowis).—This locality is the
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Liberty reach, in which, as mentioned in my last Annunal Report, 6,850
feet of bank were reveted. The work done here during the season con-
sists in repairs to this over a length of about 3,900 feet. The revetment
was placed in as good a state of repair as time and fands available
would admit. )

Hamburg, Ill. (120 miles below St. Lovis).—In this vicinity there was
a reach of river difficult to navigate at low water. The water was
divided into two channels by Hamburg Island, and where these Jjoined
below the island the width of the river bed is excessive. It is a region
of troublesome sand bars and shoals. Dauring the higher stages of the
river the Illinois shore to the east of the island was subject to erosion
and much valuable land was destroyed. o

The first step looking toward the improvement of this reach for low-
water navigation was evidently to close the chute between Hamburg
Island and the llinois shore. This was effected by the construction,
during July and August, of two permeable hurdle dams. One, 2,860
feet in length, was located across the head of the chute; the second is
6,600 feet below this and abont 700 feet below the caving bank on the
Illinois shore. This is 1,225 feet in length,

In the first hurdle, designated No, 5 in the series projected for this
reach, the piles were driven in three rows, 18 feet apart, with the piles
of the middle row 6 feet apart, and in the other rows 12 feet apart for
a length of 575 feet from the illinois end. From this point the usual
form of a double row of 3-pile staggered clumps was uced to thé bar
line at the head of theisland, A single row of 3-pile clumps was jetted
across the dry bar to connect the head of‘the island with the double
row of clumps.

The Illinois end of the hurdle was protected by a shore mattress 325
feet long, with revetment to the top of the bank, 22 feet above low
water. The island end of the hurdle was well protected by reveting
the bank with rock to prevent scour. Curtains were placed in front of
the hurdle to a height of 8 feet above standard low water.

The second of these hurdles, No. 6, was constructed as a double row
of 3-pile clumps driven after the construstion of the foundation mat-
tress 112 feet wide, reenforced in deep water near the island end by
a third row of clumps. The clumps were brought into contact by a
longitudinal stringer dropped between the clump rows, fastened by
wire, The shore mattress at each end was 300 feet in length., The
above-water revetment on the island end was placed the fuil iength of
the mattress and to the height of the bank. On the Illinois end, owing
to the favorable position and hardness of the bank, the grading and
revetment were carried only to 220 feet below the head of the shore
mattress. Ourtaing were placed in front of the hurdle to the height of
the 8-foot stage.

These two hurdles were finished on the 1st day of September.

The closing of this chute, even by these permeable structures, had a
marked effect during the fall low-water season in increasing the depth
of navigable water through the channel on the west side of the island.

The spring high water has caused extensive filling to take place
about the head of thechute. A small break is reported in the middle
of the upper hurdle and erosion has taken place around the island end
of the lower. These are not regarded as serious and can be remedied.
at little cost. This work is shown upon Plate 11T herewith.

Devils Island (124 miles below St. Louis).—The reach of the river
mentioned above extends down to the Devils Island country—a reach
that has always given moie or less trouble to steamboat men during
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low water. Considerable work has besn done in this region in former
years, commencing as far back as 1874, A dam was built, closing the
chute between Picayune Island and the Illinois shore, and one closin
the chate between this island and Devils Island. These have subsery
the object for which they were built, The contraction works, formerly
built near Minton Point and opposite Oape Girardeau, are now practi-
cally destroyed.

Rapid erosion has taken place of the newly formed land above the
heads of these islands, and it was feared that if not stopped it would
resalt in the destruction of the dams, To stop this erosion and at the
same time put some sort of limit to the river in that direction, and get
it into shape for passing the town of Cape Girardeaun, it was deemed
necessary to undertake work of considerable magnitude in this vicinity.

A hurdle 1,200 feet in length was built across the old head of Devils
Island Chute. A mattress 200 feet wide protected this from scour, and
exteuded with a width of 120 feet upstream 1,650 feet as a low-water
protection to the shore, and down along the west side of Devils Island
gorta distance of 4,320 feet. The total length of this mattress was 7,070

eet,

Riprap-stone protection above low water extendad to heights varying
from 14 to 8 feet. This it is hoped will prevent further erosion in this
locality until it can be returned to and placed in a more completed
state.

Atsthe lower end of the bend in which this revetment is placed it is
necessary to contract the width of the river and throw the channel
nearer to the Missouri shore. A very bad low-water crossing is here, .
on which it is desired to increase the depth of water.

With this object two hurdles, Nos. 9 and 11, were built. The upper
one is 900 feet in length and the lower 1,200 feet. They are 2,000 teet
apart. The upper hurdle, No. 9, having to withstand the pressure of
large quantities of drift, is composed of three rows of 3-pile clumps,
connected by longitudinal stringers, while the lower one, not being so
much exposed, i8 composed of two rows of clumps. Both hurdles were
Buitably protected against excessive scour at their outer ends, and the
bank at the shore ends riveted. Work in this vicinity was closed for
the season September 20,

These two hurdles, being a part of the works designed for the im-
provement of the Mississippi River at Cape Girardeau and Minton
Point, they were constructed in part from the unexpeuded appropria-
tion of $22,600 made by the river and harbor act of August 5, 1886,
This appropriation is now entirely exhausted,

Powers Island (145 miles below St. Lowis).—In my last Annual Report
mention was made that the work of improving the river in this vicinity
had been commenced by the building of a strong hurdle dam in
Doolans Slough, which separates Powers Island from the Missouri
shore. This dam is successfully accomplishing the object for which it
was constructed, Across the head of the slough and for some distance
down there has been a large deposit of sediment, which has nearly closed
the chute at low water. The improvement in navigation through this
reach was very marked at low water last season.

The spring floods of 1897 caused a very heavy deposit of drift above
the dam and some settlement of the rock revetment at its ends. The
drift was sunk in place by putting a board mattress over it and weight-
ing it down with stone, thus adding greatly to the strength of the dam,”
The revetment at the ends was repaired. The work was begun July
20 and finished August 10. The dam at last reports was in good

condition,
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The width of the river below Commerce is excessive at almost all
points, aud will need more o less rectification and bank protection
throughout the whole distance—35 miles—to the mouth of the Ohio.

At Commerce Island & hardle is in process of construction, extending
down the river across the heads of the chute and passing just outside
of Allen Towhead. 1t is 2,850 feet in length, and in consequence of its
exposed position made of great strength. This work was commenced
May 11, At the end of the fiscal year it was nearly completed. Its
location is shown on Plate IV, . ‘

Bujffalo Island (154 miles below St. Louis),—In this vicinity there will
be required extensive contraction works in order to properly rectify
the river and insure good permanent low-water navigation. The first
hurdle of the projected series was commenced March 23, 1898, and at
the end of the fiscal year was practically finished. It is a strong hur-
dle dam designed to close the chute between the Illinois shore and
Blackbird Island.

During a part of the last low-water season the main channel of the
river was through this chute.

The dam is 3,050 feet long.

1t is not expected that the new hurdles constructed durin g the year
will be all that is required to rectify the river in their respective locali-
ties. They are only a commencement of 3 series which'it will be neces-
sary to construct in order to hold the river permanently, Their loca-
tions are so chosen as to give the best results with the money expended
and minimize the amount of work to be done during next low-water
8eason by the temporary expedients for improving the channel that are
now at our command.

TEMPORARY EXPEDIENTS.

Work of a temporary character for the relief of navigation was done
during the season in the following localities: Riverside, Harrisonville,
Platin Rock, Stanton Towhead, Old River near Chester, Seventy-six
Landing, Grand Tower Bend, Juden Creek, and Buflalo Island.

Riverside Landing is the most important shipping point in the Mis-
sissippi River between St. Louis and Cairo, by reason of the fact that
it is the eastern terminus of the Mississippi River and Bonne Terre
Railroad, from which its trains of loaded cars are transferred on large
ferryboats to and from St. Louis. On the approach of the low-water
season of last year a large shore bar began to develop above the incline
at this place, which threatened to move down and close it out entirely.
To prevent this, dredge No. 2 was set at work to keep a channel open
inshore through this bar.

At Bushberg, a short distance above Riverside, the main channel is
deflected from the Missouri across to the Illinois shore and returns
again below Riverside. Within a distance of 6 miles the river channel
in this vicinity makes four crossings from one side to the other.

With the view to increasing the volume of water throngh the cut
made by the dredge, a portable jetty, 1,100 feet in length, was con-
structed on the upper side of the bar, inclining outward into the main
channel. The towboat Gen. Abbot gave occasional assistance with her
wheel at the lower end of this cut.

When the dredging was commenced, August 21, the soundings alon g
the line of the proposed cut indicated a minimum depth of 34 feet with
the water at a 10-foot stage on the St. Louis gauge, When work was
discontinued, October 12, there was a cut 100 feet wide and nearly 4,000
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feet long with a minimum depth of 4 feet with the water at a 3-foot
stage on the St. Louis gauge. '

Although this eut was not used by the steamers passing up and down
the river the results obtained were satisfactory in so far that the land-
ing at the Riverside incline was kept open and available during the
whole season. :

Dredge No. 2 worked a few days during October at the crossing near
Riverside, removing a reef that had moved down with the channel, It
was then taken into ““Old River.,” This was the bed of the river near
Chester, 111, prior to the Kaskaskia cut-off. It makes a fine winter
‘harbor for the Government floating plant, and has been used as sach
for the past three winters. The entrance to this is gradually shoaling
up. Last full it was necessary to dredge a channel through the shoal
at the lower end in order to get the boats in. This was done by dredge
No. 2 during the month of November. A cut was made 120 feet wide,
3 feet deep, and 1,750 feet long. The work closed December 4, 1897,

The materia! taken from this was silt and stiff clay, mixed with sand.
It was depos’.ed through the discharge pipes at a distance of 500 feet
from the cut. ”

A description of this dredge is given in my last annual report. The
wachinery during this last season worked in a very satisfactory manner
and fully up to expectations. No special effort was made to ascertain
the amount of material removed. If such had been done the results
could only have been approximated. The cost per cubic yard can not
therefore be given.

Jet dredge No, 1.—This dredge was in commission from August 20 to
the end of November and did good service jetting sand reefs and
improving the channel at Stantons Towhead, Grand Tower Bend, and
Buffalo Island. In its work the dredge was materially assisted by the
towboats Abbot and Cascy. These boats have each been provided with
two heavy spuds—one on each side of the bow—which can be let down
when the boat is on a bar or reef. When the wheel is worked with the
boat thas anchored, a strong current is induced which carries the sand
down stream. When either of these boats conld be spared from their
regular towing work they were used in connection with dredge No. 1
to deepen the channel through shoals.

Portable jetties.—As the river began to approach its low stage the
necessity for concentrating the water at some of the shoal places
became apparent. Before the season was over jetties had been built
in the following localities: Riverside, Harrisonville, upper and lower
isr})sszlngs; Platin Rock, Seventy-six Landing, Juden Creek, and Buffalo

sland.

The jetties varied in length from 450 to 2,230 feet. The total length
built and removed during the season was 9,345 linear feet. The jetty
gart-y took the flield during the latter part of August and was with-

rawn early in December. It wasin the ficld ninety-seven days, of which
thirty-nine were employed in construction, twenty-three In removal,
nineteen )in towage from place to place, and sixteen were lost ( Sundays,
rain, ete.).

The cost of putting this length of jetty ont and replacing it in store
was but 83 per linear foot. This includes the proportional expenses
for plant, repairs, deterioration, towage, office, engineer depot, ete.

The jetties materially improved and maintained the channel at each
of the crossings where they were placed, giving a navigable depth of 5
feet or more, although the river reached a stage of 1.2 feet below the

standard low water.
Hydraulic dredges Nos. 3 and 4.—In my last annual report & descrip-
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tion is given of these two dredges. At that time they were under con-
straction. The contract was entered into with The Buacyrus Company,
South Milwaukee, Wis., March 17, 1897, and by its terms both dredges
should have been completed on or before October 10, 1897. This timne
came and neither one of them was ready for delivery. The time for
delivery was extended to April 20‘, 1898. Dredge No. 3 was delivered
January 31, 1898, and dredge No. 4 was delivered April 15, 1898,
Both these dredges were subjected to an efficiency test of suﬁieient
duration to fully demonstrate that all their machinery and parts were
equal to the requirements of the specifications, and that in respect to
workmanship and material the terms of the coutract were fally com-
plied with. During these efficiency tests it was shown thas one battery
of these boilers (there are six boilers on each dredge) could, if neces-
sary, be made to farnish all the steam required for both pumps, With
115 pounds of steam each engine developed 305 horsepower, driving the
pump disks at 200 revolations per minute, and delivering the material
through 500 feet of discharge pipe. No barge measurements for capacity
were attempted, but from cross sections made ahead of the nozzles and
in rear of them, it was estimated that at least 1,200 cubic yards of sand
per hour were going through the pumps.

During the test of dredge No. 3, and while the nozzles were being
purposely crowded ahead with the discharge pipes, carrying about 30
per cent of sand, both pipe lines turned completely over. The water
in the river was running at a rate of about 4 miles per hour.

The primary cause of this accident was water in some of the pontoons,
which ran to the lowest corner and brought it below the water surface,
where it was caught by the swift current, when one pontoon started over
and the whole line had to go. The lines were righted with some little
trouble, and to prevent a recurrence of the accident, lashed together
during the remaining time of the test, -

It is not expected that dredging will be donein & current 8o swift as
4 miles an hour, or that the pipes will be often loaded 8o heavily with
sand. To provide against a possibility of this kind y however, steps have
been taken to have all the pontoons widened by putting upon the sides
a triangular-shaped piece, rounded at the outer angle. This is being
done at the engineer depot by Government employees,

A nuwmber of other slight alterations and additions are being made to
these dredges, which were not foreseen and provided for in the contract
for their construction, all of which will add greatly to economy and
facility cf operation.

The utility of the swivel joint in the discharge pipes where they leave
the dredge, and the system of pontoon supports so arranged as to swing
under the pipes was fully demonstrated during the test of dredge No. 4,
By properly adjusting the pontoons to the current, which was about 3
miles per hour, no difficulty was experienced in throwing the discharge
pipes 670 feet apart at their outer ends without the aid of any other
force than that of the river current. With experience in handling, this
distance can be increased to 800 feet, or, in other words, the material
cﬁn be ldelivered by this means 400 feet on either side of the dredged
channel.

This device is certainly a great step in the direction of economy, both
of time and money in these dredging operations, By it the pipe lines
can be easily swung out of the way of passing river craft and back
into position again withount stopping the dredge pumps. Each line of
pontoons is maneuvered by two wire cables that pass along their sides
and to each of which they are made fast at one point. The action is
like the well-known boom rudders used by loggers to throw booms
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3cross narrow streams for the purpose of catching tin:ber as it floats
own,

Model barges.—During the year eighteen model barges were obtained
by contract for use upon the works, These barges were of the same
dimensions and capacity as those heretofore in mse. Contract was
entered into with David S. Barmore, Madison, Ind., to furnish twelve
of these and with the Cincinnati Marins Railway Company, Cincinnati,
Ohio, to farnish six.

By the terms of the contracts the barges should have been finished
and delivered on or before May 15, 1898, Owing to high water in the
Olio River the contractors were unable to do this. The time for com.
pleting Mr. Barmore’s contract was extended to J une 15, 1898, and for
the Cincinpati Marine Railway Company’s contract to July 14, 1898,

At the end of the fiscal year the construction of all the barges was
finished, but two from each of the contractors remained to be delivered.

Under existing contracts 502,018 linear feet of first-class piles and
460,992 liuear feet of second-class piles were paid for.

![zhere were 32,081.6 cubic yards of stone purchased during the year
under existing contracts.

The two steel-hulled hydraulic dredges, Nos. 3 and 4, the piles and
the stone above mentioned, were paid for from the $325,000 appropri-
ated by the deficiency act of J uly 19, 1897, and authorized to be con-
tracted for by the river and harbor act of June 3, 1898,

During the year 81,978.4 cubic yards of stone were obtained by hired
labor from Government quarries at Little Rock, Mo., at an average
cost of 68.2 cents per yard loaded on barges. In addition to these
amounts 10,671.1 cubic yards were purchased in open market,

There were also obtained bg' hired labor 30,522 cords of brush, at an
average cost of $1.30 per cord loaded on barges.

The plant pertaining to this work was kept in good state of repairs
during the year and rendered efficient service,

In consequence of want of barges at times during the season of
active work the cost of brush and stone was mach higher than it would
otherwise have been. - The 18 new barges now being delivered will
remedy this to a certain extent during the coming season.

The dredging operations during the low-water season, when revet-
ment and other work is in progress, will tax the capacity of our tow-
boats and tenders beyond their limit. It will be necessary during the
coming season to coustruct at least one new towboat and two tenders,

Mr. D, M. Currie has continued to discharge the duties of principal
assistant engineer upon the works, and Mr. William 8, Mitchell and
Mr. John O. Holman in charge of the parties in the field. The procur-
ing of brush and quarrying of stone by hired labor was done by parties
in charge of Mr. E. D, Libby, assistant engineer. The engineer depot,
at which a large part of the supplies for the work of the district is
assembled and distributed, and repairs to tools and additions and
repairs to floating plant are made has been continued in charge of
Supt. C. D, Lamb. "All these gentlemen, together with the office fofce
connected with the work, have satisfactorily discharged their several
duties, For further details concerning the operations of the year ref-
erence is invited to appendixes herewith.

ESTIMATES.

The original estimate of the cost of the improvement of the M ississippi
River between the mouth of the Ohio and the mouth of the Missouri

River, as revised in 1883, is $16,397,500,
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The aggregate amount of funds appropriated and made available for
this work to June 30, 1898, is $8,178,333.32, .

The total appropriations to date amount to $8,358,333,.32. Of this
amount $180,000 was allotted by acts and projects for improvement
between the Illinois and the Missouri rivers, including Alton Harbor,
leaving a balance of $8,178,333.32, as stated above, to be applied to the
project for the general improvement of the river between the mouth of
the Missouri and the mouth of the Ohio River.

Of this amount, there was on hand June 30, 1898, an available balance
of $179,266.35, exclusive of outstavding liabilities. The amount that has
been expended upon the project to this date i8, therefore, $7,999,066.97.

The amount expended during the fiscal year ending June 30, 1898, is

$868,793.96.
The river and harbor act approved June 3, 1896, provides:

That any balance of former appropriations now available and the money hereby
al;:propriated and suthorized to be expended for thesaid section of said river between
the mouth of the Missouri River and the month of the Ohio River, or 80 much thereof
as may be necessary, shall be expended in the construction of suitable dredge boata,
portable jetties, and other suitable appliances, and in the maintenance and operation
of the same, with the view of ultimately obtaining and maintaining a navigable
chaunel from 8t. Louis to Cairo not less than 250 feet in width and 9 feet in depth at
all periods of the year, except when navigation is closed by ice. .

In the $7,999,066.97 above mentioned, is included what has been
expended for dredge plant, portable jetties,and appliances for temporary
improvement of the channel, und for operating the same. This amounts
to about $431,509.94. Of this, $287,382.49 was expended during this
fiscal year. The present value of the plant pertaining to this temporary
work is now estimated at approximately $287,290.45,

The available balance includes the unexpended balances from special
allotments made by Congress, as follows:

For bank protaction at Cairo, I1l., act of July 5, 1884.........cccuueonn....... 28, 600
For bank protection on east side of Mississippi River opposite to mouth of
Missourl River, act June 3, 1896 .. c.ceeernnmeneneosaenn e eaees e, 50, 000

A 58, 600

In view of facts connected with this item of $50,000 appropriated for
the bank protection on the east side of the Mississippi River, to. be
expeuded at the discretion of the Secretary of War, as set forth in my
letter of May 20, 1897, to the Chief of Engineers, and other papers con-
nected therewith, I respectfully recommend that such action be taken
in the premises as will make the sum available for any purpose for
which the appropriation from which it was withdrawn was available,

As the matter now stands this $50,000 is tied up indefinitely, doing
no good, while the general improvement of the river is greatly in need
of funds to carry it forward.

The balauce of the estimate for the original project not appropriated
June 30, 1898, is $8,219,166.68,

It is estimated that the sum of $800,000 can be profitably expended
during the fiscal year ending June 30, 1900, in the work of the original
project and in the temporary work required by the river and harbor

act of June 3, 1896,

This work is in the collection district of New Orleans. The nearest port of entry
is Bt. Louis, Mo., at which place the customs collected during the fiscal year endin
June 30, 1898, amounted to 81,000,632.43. The amount of internal revenue collec

was $8,304,365.65.
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- Money statement,
July 1, 1897, balance nnc?endod Secemesnreenserere sononneres nnoance $782, 518, 93
Amount appropriated by deficiency act approved July 19, 1897........ 325, 000. 00
1,107, 518. 93
June 80, 1898, amount expended during flscal year....ceeeeensonnnnn.. 868, 793. 98
July 1, 1898, balance unexpended. .... ceresccncanevan cemivencvsansane . 238,724.97
July 1, 1898, outstanding liabilities. ... .................... $3, 223.64
July 1, 1898, amount covered by ancompleted contracts..... 55, 234,98
: —— 59, 458. 63
July 1, 1898, balance available ........... verssesnenee secacnecnseanne.  *179,268.35
Amount (estimated) required for completion of existing project. .... 8, 219, 166. 68
Amount that can be profitably expended in fiscal year ending June:
y 1800. oo eeieneianann.... oreeanee emrecesaenesnasesstanannenns 800, 000. 00
Bubmitted in compliance with requirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897,
List of appropriations.
By act of— By act of—
June 10,1872 ........... $100, 000. 00 August 11,1888......... $300, 000.00
March §, 1873...c.cc.... 200, 000. 00 September 19, 1890...._. 400, 000. 00
June 23, 1874 . .......... 200, 000,00 July 13,1892 ... ...... 525,%.00
March 3,1875....... ... 200, 000, 00 March 3,1893..... ... 0" 658, ¥33.33
August 14,1876......... 200, 000. 00 August 18, 1804 . ........ 758, 333. 33
June 18,1878 ........... 240, 000. 00 March 23,1895 ........... 758, 333. 33
March 3,1879. ... ... 200, 000. 00 June 3,18%6 ...._....... 275, 000, 00
June 14,1880 ........... 250, 000, 00 June 4,1397 ............ 673, 333. 33
Marchr§,1881. ... 00 600, 000. 00 July 19,1897.... ... 325, 000. 00
August 2,1882.......... 600, 000, 00 —
July 5,1884. ............ 520, 000, 00 Total................ 8, 358, 333.32
August 5, 1886 .......... 375, 000. 00

Abstract of proposals for model barges for improving Mississippi River betieen mouths of
Ohkio and Missourt wivers, received in response 1o adrertisement of August 2, 1867, and
%cnod Soptember 1, 1897, by Maj. Thos. H, Handbury, Corps of Engincers, at St,

uis, Mo,

Num. Price
No.| . Name and address of bidder. ber bid each. |-Amount, Remarks.
on. .
1! Ed.J. Howard, Jeffersonville, Ind .............. 8| $4,000| $24,000
3 Ciagiinnntl Marine Railway Co., Cincinnatd, 6 8,607 | 21,583
[: N -
3 | Elizabeth Marine W.yn Co., Elisabeth, Pa...... 12 5,975 g. ggg
¢ | David 8. Barn.ore, Madison, Ind............. ] Bt012| 3,800 uiﬁoo
8 | Godfrey Marine Ways Co., Lyons, Towa........ 3| 3578 7,156 | Bid defective.

Acceptance recommended of bid No. 2 for 6 barges.
Acceptance recommended of bid No. 4 for 12 barges,

* Of this balance special allotments have been made by Cengress, as follows:

Bank protection at Cairo, Ill., act of .Jul b, 1884 (balance)................. $8, 800
Bauk protection on east side Mississippi River opposite mouth of Missouri
River, aot of June 3, 1898.................. Ceeicecne tecann oo rise ceeees 50, 000

Tom -------------------- PREDes APBG reCOeT RNL I vrer BNLE POROSS senENe mana 58,“
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REMOVING SNAGR AND WRECKS FROM MISSISSIPPI RIVER; IMPROVE.
MENT OF MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI
RIVERS, OF HARBOR AT ST. L.OUIS, MO., AND TO PREVENT THE MIS.
SISSIPPI RIVER FROM BREAKING THROUGH INTO CACHE RIVER AT
BEECHRIDGE, ABOVE CAIRO, ILL.

This district was in the charge of Maj. Thomas H, Handbury, Corps
of Engineers, to March 21, 1899, and of Capt. Edward Burr, Corps of
Engineers, since that date. Division Engineer, Col. Henry M. Robert,
Corps of Engineers.

1. Removing snags and wrecks from the Mississippi River below the
mouth of the Missouri River.—Before this work was inaugurated, aud
for many years afterwards, the navigation of the river was very much
interfered with by numerous snags, logs, etc., which had lodged in the
channel, and to which new additions were made with each rise in the
river. A large number of wrecked flatboats, barges, steamboats, and
all manner of river craft are found in the navigable channels, and men-
ace life and property.

For the removal of these obstructions appropriations were made as
early as 1824, The project adopted consisted of building boats suitable
for removing the snags, logs, rack heaps, etc., and operating them when-
ever the stage of water was favorable and funds were available.

The amount expended apon this work on the reach of the river below
the mouth of the Missouri prior to 1879 can not now be definitely
ascertained, for the reason that during much of the time appropriations
were made at irregular intervals in lnump sums, to be applied to several
streams as their needs or the terms of the law might require. From
March 3, 1879, when the first specific appropriation was made, up to
June 30, 1898, there had been expended $1,371,846.10. This expendi-
ture made great improvement in the navigation of the river and less-
ened the danger to boats. During the fiscal year ending June 30, 1899,
the sum of $88,923.15 has been expended.

Two steel snag boats were employed in removing the obstructions to
navigation between the mouth of the Missouri River and New Orleans,
and during the year removed 3,300 snags and 34 drift piles. Thirty
thousand six hundred and ninety-five trees were felled, and 12,395 miles
were run. :

~ The renewal of the steel plating of the hull of the snag boat J. N.
* Macomb, which was begun during the previous fiscal year by hired labor,

was completed Angust 22, 1898.

An annual appropriation, not to exceed $100,000, for carrying on this
work was made by the act of August 11, 1888, Under this appropria-
tion the two snag boats will patrol the river and remove obstructions
where necessary. .

For recapitulation of commercial statistics reference should be made
to report upon improving Mississippi River between Ohio and Missouri
rivers. g ,

Amount drawn under section 7, act of Angust 11, 1888.................. -$88, 923, 15

June 30, 1849, amount expended during fiscal year.........o............. 88,923.15
July 1, 1899, amount available for fiscal year 1899-1900. . .......oee.o.... 136,_000 00
(See Appendix Y 1.) ‘

2. Mississippi River, between Ohio and Missouri rivers.—The original
condition of the navigable chaunel of this portion of the Mississippi
River before the work of improvement was begun was such that the
natural depth at low water was in many places from 3} to 4 feet. The
channels were divided by islands, which formed sloughs and secondary
channels, throngh which a great deal of the volume of the flow was
diverted, to the detriment of navigation,
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The first work for improvement began in 1872, and was continued
for a number of years as appropriations were made, the works consist-
ing of dikes and dams of brush and stone, erected with a view to con-
fining the low-water volume to a single channel, and of revetments to
hold and preserve the banks where necessary or advisable to do so.

The present project is a continnation of the plan adopted in 1881.
It also contemplates confining the volume of the river at low watcr to
a single channel, its approximate width to be, below St. Louis, about
2,500 feet, the natural width being in many cases from 1 to 14 miles.
The method principally employed is the closing of sloughs and sec-
ondary channels and building up of new banks out to the line desired,
using the solid matter brought down by the river and which is col-
lected by means of hurdleworks, The banks, both new and old, are
revetted where necessary.

The object of the improvement is to obtain eventually a minimum
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 original ertimate of the cost of the improvement, as revised in
1883, is $16,397,509.

The total amount expended to June 30, 1898, was $7,939,608.35,
exclusive of $180,000 allotted by acts to projects for improvement
between the Illinos and the Missouri rivers, including Alton Harbor,

The amount expended during the fiscal year ending June 30, 1899, is
$674,260.71. This includes $89,525 expended during the year for
dredge plant, portable jetties, and for operating the same. The total
amount thus far expended for what is termed temporary channel
improvements is $500,756.65, the most of which has been for plant
that is now on hand and available for future work. The approximate
value of this plant is $262,431,

The result of the expenditure of this amount has been the partial
- improvement of the whole reach of the river from St. Lonis to Cairo.
During last year there was at all times throughout this reach a navi-
gable channel 6 feet or more in depth and, excepting for a foew days, of
6 feet or more, the river reaching a low-water stage of 0.7 foot below
standard low water. :

The work done during the last year in the line of permanent improve-
ment consisted in repairs to existing contraction works and revetment,
and a farther extension of the same in localities where work had been
commenced, in addition to new works in localities where no work had
heretofore been done. .

New works were constructed at Lucas for the further contraction of
the river to improve shoal crossings; at Osborne Field and at Danby
Landing in extending the revetment to the 16-foot stage; at the lower
end of Ste. Genevieve Bend in extending the Missouri revetment down-
Stream and raising it to the 16-foot stage; at the lower end of Kaskas-
kia Island in revetting the bank to a 16-foot stage to prevent further
erosion; at Horse Island, opposite Chester, I1L, in placing a subaqueous
mattress to stop erosion of the bank; at Seventy-six Landing to close
the chute east of Lacours Island for the improvement of a shoal cross.
ing; at Commerce Island to elose the chutes between the channel and
the Missouri shore; at Burnham Island in revetting the bank to the
8-foot stage to stop erosion; at Goose Island to reduce the excessive
width of the river, and at Buffalo Island to contract the river and close
the chute east of Blackbird Island.

. Repairs were made to existing works at Osborne Field, Danby Land-
ing, Ste. Genevieve Reach, Hamburg, Devils Island, Commerce Island,
and to the bank protection above Oairo.
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Work for the temporary improvement of the channel by means of
portable jetties and dredging appliances was done at Harrisonville and
Platin Rock (Lucas Reach), Ste. Genevieve Bend, Seventy-six Land-
ing, and Philadelphia Point. By meaus of these temporary expedients
8 gain of from 6 inches to 3 feet in channel depth was effected. The
Jetties varied in length from 250 feet to 1,360 fect. The total length
placed and removed during the season was 2,710 feet, at an average
cost of $8.14 per foot, including all expenses. _

With the present appliances for temporarily assisting the works for
the permanent improvement of the chanuel, it is confidently expected
that a navigable channel depth of at least 6 feet will be maintained
between St. Louis and Cairo during future low-water seasons.

The funds now available will be expended in carrying out the original
project and in the temporary work required by the river and harbor act
of June 3, 1896,

The sum asked for the fiscal year ending June 30, 1901, will be applied
to a continuance of the same work.

To prevent the suspension of this important work for lack of faunds,
the river and harbor act of June 3, 1896, made provision for threo
years’ work from July 1, 1897, to be paid for as appropriations rhould be
made by law, at the rate of $673,333.33 ann ually.

The fands thus provided will be exhausted by June 30, 1900, and it
is earnestly recommended that a similar provision be made for the
future prosecution of this improvement,

Recapitulation of commercial statiatics,

1895. 1898, 1897. 1898.

ZTons. Tona. Tons. « Tons,
Receipts and shipments at St. Lonis................. 812,185 | 1,244,175 ; 1,040,035 006, 168
Transferred by ferries at St. Louis ... ...__......... 2,809 791 | 2,520,786 | 3,042,674 4,033,871
Shipped from landings between St. Lowis aud Cairo. 26,715 75,513 69, 815 53,785
TOtAl ceeenenreeiceireeiieinecnnenreeanes 3,648, 691 l 3,849,474 I 4,158,524 l 4,993, 824
July 1, 1898, balance nnexpended ....eeeouoeomnn i L $912, 058, 30
Amount appropriated by sundry civil act approved March 3,1899...... 673,333.33
1,585, 391. 63
June 30, 1899, amonnt expended daring fiscal JOOL. e siiccinaiecans 674, 260. 71
July 1, 1899, balance unespended ..., 911, 130.92

July 1, 1899, outstanding liabilities ........_.... ... ... $15,413.05 .

July 1, 1899, amount covered by uncomploted contracts. .... 164, 026. 55

—_ 209, 469. 60
July 1, 1893, balance available...... N esetes e cnnees trnenetacane cnnas 1701, 661. 32
Amount (estimated) required for completion of existing project...... 7,545,833.33

Amount that can be profitably expended in fiscal year ending June
30, 1901 :

For works of improvement............... cemeenmiannn 850, 000, 00
For maintenance of imprevement. .. .. s emenaemneaans 150, 000. 00
: 1, 000, 000. 00
Submitted in compliance with re(énirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897.
(See Appendix Y 2.)
10f this balance special allotments have been made by Congress, as followa:
Bank protection at Ca‘ro, Ill., act of July 5, 1884 (balance)................ . $1,400

Bank protection on east side of Minsissippi River, opposite mouth of Mis-
souri River, acts of June 3, 1896, and March 3,1899 ... .. Ceesstrnenssanoe .. 100,000

Toml- O R NP N PR PECP PPN e NN YR000 CRED CoawbE PR REY PRe e csne 107,4(”
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Y a.

IMPROVEMENT OF MI1SSISSIPPI lﬁl‘}'klzﬂgs BETWEEN OHIO AND MISSOURI

The object of the improvement is to obtain eventually & minimum
depth at standurd low water of 6 feet from the mouth of the Missouri
River to St. Louis, a distauce of 16 miles, and of 8 feet at the same
stage of water from St. Louis to the mouth of the Ohio River, 178 miles,
the natural depth being in many cases from 34 to 4 feet. The ckannel
is divided at a number of points by islands, forming sloughs and
secondary chanuels behind them, through which a large portion of the
volume of the flow is diverted, to the detriment of navigation,

The initial point of the work for the lower portion is St. Louis, the
programme being to make the work continuous, proceeding downstream
from that city.

The first work for improvement began in 1872 and was continued for
a number of years, u8 appropriations were made, the works consisting
of dikes and dams of brush and stone, erected with a view to contining
the low-water volume to one channel, and of revetments to hold and
preserve the banks where necessary or advisable,

Under these appropriations work of this character was done at the
following localities between the mouth of the Ohio and the mouth of the
Illinois River, viz: D’iasa Island, Alton Harbor, Sawyer Bend, 8t. Lonis
Harbor, Arsenal Island, Horsetail Bar, Carroll Island, Fort Chartres,
Turkey Island, Kaskaskia Bend, Liberty Island, Devils Islaud, and in
the vicinity of Oairo, 111

The present project is a continuation of the plan adopted in 1831, and
contemplates a reduction of the river toan approximate width of 22,500
feet below St. Louis, the natural width being in many cases from 1 to
13 miles. The method employed is the building up of new banks out
to the line desired from the solid matter brought down by the river,
and which is collected by means of hurdles. 'Lhe banks, both new and
old, are revetted when necessary. Other means are also used occa-
sionally for completing or hastening the depth required.

A hurdle, as the term is here used, is one of many silt-arresting
devices that have been experimented upon in this country and else-
where, The burdles consist, essentially, of a row or of parallel rows
of piling, the piles driven either singly or in cluwnps, the piling being
counected lengthwise of the hurdle by wattling of fine brush or by cur-
tains composed of brush and lodged against the upstream side of one
of therows of piles, the whole forming a permeable dike through which
the silt-laden current can pass, though with greatly diminished velocity,
resulting in deposits of silt above and below the hurdles,

These deposits are generally soon overgrown with willows or cotton-
wood, and after they arrive at sufficient height they can be revetted on
their river fronts.

To guard against loss by scourof the piles, a broad, flexible mattress
is firat sunk on the line of the hurdle. Through this mat the piles and
clumps of piles are driven.

At the shore end of the hurdle tha bank is revetted for about 300 feet,
of which 200 feet is below the axis of the hurdle.

In constructing the shore revetment a mat about 120 feet or more in
width, its inner edge at the surfuce of standard low water, is sunk.
The bank is then eventually graded to a slope of one-half and covered
with riprap. Where necessary to grade the bank by artificial means,
thegrading is done by the hydraulic method, or by meaus of shovels, etc.
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Reference should be made to the report of the Chief of Engineers for
1894, Appendix X, pages 1577 et seq. for information relating to the
development of the various forms of construction used and for a résumé
of the various types used between 1872 and 1894, and to the reports of
the Chief of Eusgineers for 1895 (p. 2069), 1896 (p. 1717), 1897 (p. 2012)
and 1898 (p. 1698), Appendixes W, W, W and Y, respectively, for minor
changes in the forms of construction.

During the past year the general types of construction in use in
recent yeurs have been followed. Hurdles have been constructed of
one, two, or three rows of clumps of piles, the number of piles in each
clump being two or more, with stringers of pile timber placed between
adjacent rows of clumps to solidify the structure. Owing to the
increasing scarcity of suitable and available brush the use of lamber
for mattress construction has become greater. Common cull lumber, 1
inch thick and from 4 to 6 inches wide, is found to make an excellent
substitute for brush, excepting for that portion of hurdle mattresses
through which piles aredriven and at points where special strength is
required. The cost of the lumber mattress is slightly less than of
brush at &)resent prices, the increased cost of material being offset by
decreased cost of labor, and luinber permits of more rapid construction
on aceount of greater facility in handling the material. At present
lumber is used for the downstream portion of hurdle mattresses, for
the oftshore portioa or the whole of revetment mattresses, and entirely
for mattresses for sinking drift above hurdles,

Since the adoption of this project work has been done substantia'ly
according to the methods referred to above at the following localities:
Piaga Island, Alton Harbor, St. Louis Harbor, Oahokia Ohute, Arsenal
Island, Horsetail Barr, Carroll Island, Twin Hollows, Pulltight and
Beards Island, Chesley Island, Jim Smiths, Sulphur Springs, Foster
Island, Lucas, Cornice Island, Calico Island, Michaels Landing, Osborne
Field, Rush Tower, Danby Landing, Fort Ohartres, Crooks Landing,
Turkey Island, Ste.Genevieve, Kuskaskia Island, Libertg Islaud,
Hambarg, Devils Island, Minton Point, Cape Girardeau, Commerce
Island, Burnham Island, Powers Island, Goose Island, Buffalo Island,
and vieinity of Cairo.

Since last annual repott work looking to the permanent improve-
ment of the river has been carried on in the following localities:

Lucas (Foster Island and Calico Island), Osborne Field, Danby Land.
ing, 8te. Genevieve Reach and Bend, Kaskaskia Island, Horse Island
(Chester), Seventy-Six Landing, Hamburg, Devils Island, Commerce
Island, Burnham Island, Goose Island, Buffalo Island, and above Cairo.

Work for the temporary improvement of the channel by the use of
portable jetties and dredging appliances was carried on at Harrison-
ville and Platin Rock (Lucas Reach), Ste, Genevieve Beud, Seventy-
8ix Landing, and Philadelphia Point.

PERMANENT IMPROVEMENT.

Lucas, Ill., (30 miles below St. Louis).—Much difficalty was exper-
ienced at this locality during the last low-water season on account of
shoal and badly located chanuels and crossings. The local project had
not provided a sufficient contraction of width and the projected works
had not all been constructed to their full projected lengths. A new
local project has been adopted providing for a further extension of the
Illinois system of hurdles in order to contract the river to the generally

rojected width of 2,500 feet, with minor rectification of the irregular
gﬁsso’ uri shore should it be subsequently deemed necessary. Work
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upon the projected extensions shown on PL III herewith was begun in_
April, 1899, and is still in progress. Hurdles Nos. 14 and 16 were con-
structed; Hurdles Nos. 9, 11, 13, and 15 were repaired and extended
at both their inshore and channel ends, and the mattresses for Hurdles
Nos. —4, —3, and —2 were made and flaced, the aggregate new work
being equivalent to 5,150 feet of hurdle, ’

Osborne Field, Ill., (36 miles below St, Louis).—The Illinois bank
between Osborne Field and Durfee Landing was prétected during the
seasons of 1892-93 and 1893-94 by the customary type of revetment to
a length of 8,770 feet, carried up to a 16.feet stage. Having been com-
pleted only to the foot of the bluff bank and not to high water, the
work suffered somewhat during the high waters of 1896 and 1897, in
both of which years slight repairs were made. In the spring of 1893
the revetment was again broken during high water, and during the
past year the work was again thoroughly repaired.

Danby Landing, Missouri (39 miles below St. Louis).—The protection
of the caving bank at and below Danby Landing for a length of 4,750
feet was begun in 1895 and continued as the abrupt bank was graded
by subsequent high waters. In the fall of 1897 some repairs were
made at the lower end of the work where the current threatened to get
behind the revetment. During the tP“t ear the work was thoroughly
repaired and extended to the foot of the bluff bank, 16 feet above low
water,

Ste. Genevieve, Ill. (57 miles below St. Louis).—The work done in this
locality is shown upon Pl III, accompanying the Annual Report for
1897 (see Report of the Chief of Engineers, 1897, p. 2014), During the
pust year repairs were made to hurdle No. 15, which closes Moro chute
and had been broken at its island end during the spring freshets of
1897, Repairs were also made to Nos. 0, 1, 2, 3, 4, and 5 of the series
of short hurdles built to protect the west side of Moro Island and
Eebu;.ild the eroded bank. The aggregate length of hurdle built was
500 feet,

Ste. Genevieve, Mo. (60 miles below St. Louis)—During the previous
fiscal year it became necessary to protect the soft and rapidly-caving
sand bank of the Missouri shore at the lower end of Ste. Genevieve
Bend in order to preserve a proper alignment for the river channel.
This was done by placing in front of it a good substantial low water
revetment and revetting the bank above this with stone to the height
of the 10-foot stage, During the past year this protection was
extended downstream 2,350 feet, making the total length 7,950 feet,
and was raised to 10 feet above low water. :

Kaskaskia Island (71 miles below St, Louis).—In the spring of 1881
the Mississippi broke through into the Kaskaskia River at the head of
what is now Kaskaskia Island. This cut-off shortened the distance
from the head to the foot of the island by 6.5 miles, and, rapidly widen-
ing and deepening, soon became the main channel of the river. Since
the ocenrrence of the break the banks of the cut-off have been caving
at most points at a more or less rapid rate, and during the high water
of the spring of 1898 the bank at the lower end of the island was
eroded to a line at which it was desirable to hold it for the preservation
of Chester Harbor and of a good channel alignment. Five thousand
seven hundred feet of the bank at the lower end of the island was
therefore protected by the usual revetment, which, by grading the bank,
was carried up to the 16 feet stage or to the top of the bank, where it
did not stand that high.

Horse Island, Missours (Chester, 72.7 miles below St. Louis).—As a
result of the erosion of the bank at the lower end of Kaskaskia Island
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during the high water of 1898, the Missouri bank at Horse Island, oppo-
site Chester, Ill., and immediately across Old River from the Kaskas-
kia work, was subjected to a very strong carrent during the high water
of this year and began to cave rapidly. A continuation of this cavin 5
would affect adversely the present favorable channel alignment an
conditions at and in the harbor of Chester and endanger the existin
protection of the Missouri bank at Clearyville, below. It was decid
to protect this poiut at once, and operations were begun in May, result-
ing in the placing of 4,058 feet of subaqueous revetment and stopping
the erosion. On account of the strong current and high stage of the
ai\trgr ?uring the execution of this work, it was more than usually
ifficult.

Secenty-six Landing, 1llinois (91.6 miles below St. Louis).—The width
of the river in this locality is excessive, and a shoal crossing exists
that gave some trouble during the past lower water season, although
the ditliculty was removed readily by the use of a portable jetty. To
contract the river to the projected width, hurdle No. 1 of this series,
1,900 feet long, was constructed from the Illinois shore to above the
head of Lacours Island. This hurdle was strengthened by a stone but-
tress and connected with the head of the island. The head of the
island was protected by a heavy revetment.

Hamburg, Ill. (120 miles below St. Louis).—In this vicinity there was
& reach of river difficult to navigate at low water. The water was
divided into two channels by Hamburg Island, and where these joined
below the island the width of the river bed is excessive. It is a region
of troublesome sand bars and shoals, During the higher stages of the
river the Illinois shore to the east of the island was subject to erosion
and much valuable land was destroyed. .

The first step looking toward the improvement of this reach for low
water navigation was evidently to close the chute between Humburg
Island and the lilinois shore. Tlis was effected by the construction,
during July and August, of two permeable hurdle dams. One, 2,860
feet in length, was located across the head of the chute; the second is
6,600 feet below this and about 700 feet below the caving bank on the
Illinois shore, This is 1,225 feet in length. For a description of these
hurdles see Report of the Chief of Engineers for 1898, page 1703.

The closing of this chute, even by these permeable structures, had a
marked effect during the fall low water season in increasing the depth
of navigable water through the channel on the west side of the island,
and the high water of 1898 caused an extensive fill about the head of
the chute. Both hurdles were, however, broken during that high water,
and by the fall of 1898 the opening in the upper hurdle had widened to
400 feet. The break was closed and the hurdle repaired. but the hurdle
was again broken at the other end by ice during the past winter.
Repairs by sinking drift and closing this break are in progress.

Devils Island (124 miles below St. Louis).—The reach of the river men-
tioned above extends down to the Devils Island country—a reach that
has always given more or less trouble to steamboat men during low
water. Considerable work has beeu done in this region in former years,
commencing as far back as 1874, A dam was built closing the chute
between Picayune Island and the Illinois shore and one closing the
chute between this island and Devils Island. These have subserved
the object for which they were built. The contraction works formerly
built near Minton Point and opposite Cape Girardeau are now practically
destroyed. i

Rapid erosion has taken place of the newly-formed land above the
heads of these islands, and it was feared that if not stopped it would
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result in the destraetion of the dams. To stop this erosion and at the
siune time put some sort of limit to the river in that direction and get
it into shape for passing the town of Cape Girardean it was deemed
necessary to undertake work of considerable maznitude in this vicinity.

A hurdle, No. 1, 1,200 feet long was built across the old head of Devils
Island chute in the fall of 1897. The 1llinois bank was revetted for a
distance of 1,650 feet above this hurdle and the island bank for & dis-
tance of 4,320 feet downstream from the hurdle. Two hurdles, Nos. 9
and 11, were built at the lower end of the island during the sama season.
For a description of these and other works in this reach, see Report of
the Chief of Engineers for 1898, page 1703,

Hurdle No. 1 was broken dnring the high water of 1898, but was rees-
tablished and extended to the head of the island, which had been cut
away. The revetment of the Illinois bank was repaired. The down-
stream revetment was extended 3,100 feet to the end of the caving bank
and raised to the 4-foot stage. The revetment on the head avd west
face of the island was raised to a 15-fool stage. The channel end of
H ulrdle No. 9 was strengthened and drift was sunk above Nos, 1, 9,
and 11,

During the spring high water of 1899 Hurdle No. 1 was again broken.
This break will be repaired and all accumulated drift will be sunk.

Commerce Island, Missouri (143 miles below St. Louis).—Below Com-
merce, Mo., the width of the river is excessive, and namerous islands
draw off’ the water into chutes and side channels. Of these side chai-
nels the most important was Doolans Slough, which is located between
Powers Island and the Missouri shore, and carried off about one-half
of the low-water low. This slough was closed in the summer of 1396
by an unusually heavy permeable dam, fully subserving the purpose
of its construction. Other chutes were closed by the construction of
Hurdle No. 5 of the Commerce series, 2,850 feet long, which was begun
in the spring of 1598 and completed in July. During the past spring
the: closing of the sloughs upon the Missouri side was completed by the -
cor:truction of a hurdle (No. 1) 900 feet long, from above the head of
Commerce Island to the Missouri shore, A good connection was made
fo the island at its head, which was protected by the usual revetment.
The accumulated drift upon Hardle No. 5 was sunk in August, 1898, and
again in June, 1899. The effect of the work done in previous years has
been very marked upon the shoals in this reach.

Burham Island, Illinois (145 miles below St. Louis).—To stop the ero-
sion of the bank of this island & subaqueous plank mattress 3,910 feet
long was placed nearly opposit: Hardle No. 5 of the Commerce series
in the fall of 1893. For a length of 1,000 feet at the upper end and
2,040 feet at the lower end the bank above the mattress was revetted
with stone to a stage of 8 feet above low water (4 feet above standard
low water). In the center section the bank was too bluff for the recep-
tion of stone and the revetment will be carried up as the bank is graded
back by the action of the river.

Goose Island, 1Uinois (148 miles below St. Louis).—At Goose Island,
opposite the lower end of Powers Island, the width of the river is
excessive. During the summer and fall of 1898 Hurdles Nos. 3 and 5
of the series intended to contract the river at this point were constructed,
with lengths of 1,100 and 2,100 feet, respectively.

Buffalo Island (154 miles below 8t. Louis).—To close side channels
and reduce excessive width in this reach, the construction of Hurdle
No. 8 of the series, 3,050 feet long, was commenced in the spring of
1808, and completed early in the present fiscal year, closing the chanuel
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between Blackbird Island and the Illinois shore and directing the entire
flow into the westchannel. Dauring the present year Hurdles Nos. 2 and
a of tlu; same series, 1,100 and 1,700 feet long, respectively, were con-
structed,

Cairo protection.—For description of this work reference is made to
the Annual Reports of the Chief of Engineers for 1876 to 1881, inclu-
sive, and for 1885 and 1887. 'Two small breaks having been made in the
revetment between the spur dikes at Eliza Point, slight repairs were
made in the fall of 1898,

Plates I and IT, accompanying, show the river from the mouth of the
Missouri to the mouth of the Ohio, and the relation of the various
works of improvement to each other and to the section of the river
affected by each. The improvement in accordance with the adopted
general project is extensive and progressive. While it is practically
continuous for 60 miles below St. Louis, it is not complete at any point,
and in the lower section work has been confined to such points as give
the greatest trouble to navigation and return the greatest relief for the
money expended. It is not expected that the contraction works con-
structed in new localitiesin the past and preceding year will be all that
are required to rectify the river in their respective localities. They are
only the commencement of certain series which it will be necessary to
coustruct to hold the river permanently. Their location has Leen so
chosen as to give the best results with the money available and to min-
imize the amount of work to be done during the following low water
seasons with the expedients now available for the temporary improve-
ment of the channel.

TEMPORARY EXPEDIENTS.

Work of a temporary character for the relief of navigation during the
low-water season of the summer and fall of 1898 was done at Harrison-
ville and Platin Rock (Lucas Reach), Ste. Genevieve Bend, Seveuty-six
Launding, and Philadelphia Point,

Dredge No. 3 was in commission from July 21 to November 30,1898
dredge No. 4, from August 15 to November 23, 1898, excepting from
October 17 to November 2, daring which period it was laid up for
repairs. Dredge No.2 was wperated by the crew of No. 4 while the
latter was repairing.

At Harrisonville and Platin Rock (Lucas Reach) the channel makes
four crossings from one bank to the other within a distance of 6 miles,
and daring the past low-water season much difficulty was experienced
in navigating this shoal and badly located chaunel.

At Harrisonville several shoal channels developed at iow water, none
of which carried sufficient depth, On September 8 operations were
begun with dredge No. 4 looking toward filling up the minor channel
and thus diverting a larger flow through the main crossing, which latter
would have been much obstructed by the presence of the dredge in
deepening it. After two days’operation a gain of 2 feet in depth, from 6
feet to 8 feet, was found in the channel and operations were suspended.

At Platin Rock the channel crossed at low stages almost straight
across the river. An attempt was made with dredges Nos. 3 and 4 to
open a channel on the Missouri shore, avoiding this crossing and the
one above. A depth of 8 feet was obtained, but the steamers used the
regular channel, which had about the samedepth. No.3 worked in this
locality from August 23 to November 23, and No. 4 from August 17 to
September 6. The Platin Rock crossing was deepened by No. 3 early
in September, but the cut was obliterated by a rise in the river about
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the 20th of the month. When the river again fell to a 5-foot stage,
dredge No. 3, between October 3 and October 10, opened a channel
dowustream of this crossing and with the aid of a portable jetty, placed
to prevent the waste and direct the tlow of the water, this channel
attained a depth of 7 feet and maintained a depth of 6 feet for the
remainder of the season. -

Toward the lower end of Ste. Genevieve Bend a shoal developed
promptly with the approach of the low-water season, with no well-
defined chaunel. With the aid of dredge No. 3. a channel depth of 12
feet was gainedon August 22 and a good depth was maintained throngh-
out the season.

At Seventy six Landing a shoal crossing threatened to appear and
the piling for a portable jetty was driven for about 1,000 feet, running

" from near the head of Lacour Island toward the Missouri shore. A
rise of the river removed the necessity for completing the jetty. The
piling caught such drift as to serve as a deflector for the current and
the channel remained good.

In the latter part of September a shoal developed at Philadelphia
Point. The towboat Abbot opened a channel through this shoal by
working over it several days with her wheel and water jets. A portable
jetty was placed upon the Illinois side of the channel and assisted in
maintaining it in good condition through the season.

In addition to the work noted above the dredges were used to open a
channel to the railroad incline at Crystal City, to open a channel to the
hurdle closing Moro Island chute to enable work to be carried on at
that poiut, und at the end of the working season to deepen the channel
into the winter harbor for the plant belonging to the work.

For details relating to portable jetties and dredging appliances refer-
ence i8 made to the Annual Reports of the Chief of Engineers for 1881,
1882, 1889, and 1895 to 1898, inclusive.

PLANT,

The plant belonging to this appropriation has been maintained in
efficient working condition daring the year.

Contract was entered into on October 17, 1898, with Mr. Ed. J.
Howard, of Jeffersonville, Ind., for the construction of a steel-hulled
towboat to be completed July 27, 1899, at a cost of $67,750. On January
31,1899, a contract was executed with the same builder to furnish three
steel-hulled steam tenders, to be completed October 7, 1899, at a cost
of $18,150 each. June 22,1899, bids were opened for the construction of
60 flatboats, and award of contract to Mr. Ruell C. Arnold, of Leaven-
worth, Ind., at a cost of $19,140, has been recommended. :

Under formal contracts 314,133 feet of first-class pile timber and
283,402 feet of second-class pile timber were purchased during the year.
In addition to this, there were purchased in open market 93,294 feet of
first-class and 128,213 feet of second-class piling. Also, 21,795.6 cubic
yards of riprap stoue, under formal contracts.

By hired labor there were obtained at the Government quarries at
Little Rock, Mo., 131,244.8 cubic yards of stone at an average cost of
72.38 cents per cubic yard loaded on barges. In addition to these
amounts, 11,953.1 cubic yards were purchased in open market. From
various points 9,911.2 cords of brush were obtained at an average cost
of #1.45 per cord loaded on barges.

Mr. D. M. Currie has continued to discharge the duties of principal
assistant engineer upon the works, and Mr. William S, Mitchell and
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Mr. John O. Holman in charge of the parties in the field. The quarry-
ing of stone by hired labor was in charge of Mr. E. D. Libby, assistant
engineer. The engineer depot, at which a large part of the supplies
for the work of the district is assembled and distributed, and repairs
to tools and additions and repairs to floating plant are made, has been
continued in charge of Superintendent O. D, Lamb. All these gentle-
men, together with the office force connected with the work, have dis-
charged their several duties intelligently and faithfully. For farther
details concerning the operations of the year attention is invited to
the appendices herewith,

ESTIMATES,

The original estimate of the cost of the improvement of the Missis-
sippi River between the mouth of the Ohio and the mouth of the
Missouri River, as revised in 1883, is $16,397,500,

The aggregate amount of funds appropriated and made available for
this work to June 30, 1899, is $9,524,999.98,

The total appropriations to date amount to $9,704,999.98. Of this
amount $180,000 was allotted by acts and projects for improvement
between the Illinois and the Missouri rivers, including Alton Harbor,
leaving a balance of $9,524,999.98, as stated above, to be applied to
the project for the general improvement of the river between the mouth
of the Missouri and the mouth of the Ohio River.

Of this amount, there was on hand June 30, 1399, an available bal-
ance of $701,661.32, exclusive of outstanding liabilities. The amount
that has been expended upon the project to this date is, therefore,
$8,823,338.66.

The amount expended during the fiscal year ending June 30, 1899, is
$674,260.,71. ,

The river and harbor act approved June 3, 1896, provides:

That any balance of former appropriations now available and the money hereby
appropriated and authorized to be expended for the saic section of said river between

e mouth of the Missouri River and the mouth of the Ohio River, or so much
thereof as muf' be necessary, shall be expended in the construction of suitable dredge
boats, portable jetties, and other suitable srgliancel, and in the maintenance and
opetation of the same, with the view of ultimately obtaining and maintaining a

navigable channel from St. Louis to Cairo, not less than 250 feet in width and 9 feet
in depth at all periods of the year, except when navigation is closed by ice.

In the $8,823,338.66 above mentioned is included what has been
expended for dredge plant, portable jetties, and appliances for tempo-
rary improvement of the chanvsl, and for operating the same. This
amounts to about $500,766.65. Of this, $89,5256 was expended during
this fiscal year. The present value of the plant pertaining to this
temporary work is now estimated at approximately $262,431,

The available balance includes the nnexpended b:lances from special
allotments made by Congress, as follows:

For bank protection at Cairo, I1l., act of July 5, 1884 ... .coourennnnnnnnn.. $7,400
For bank protection on east side of Mississippi River, opposite to mouth of

Missonri River, acte of June 3, 1896, and March 3, 1899 ............ ceese. 100,000

Total.eucnennceonennecnccroaccreceavescenceronconcnan sevess cacsacens 107,400

The balance of the estimate for the original project not appropriated
June 30, 1399, is $6,692,500.02.

It is estimated that the sum of $1,000,000 can be profitably and
economically expended daring the fiscal year ending June 30, 1901, in
the permanent improvement of the river, in accordance with the origi-
nal project and in the work of temporary improvement, with a view of
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obtaining & navigable channel from 8t. Lounis to Osiro not less than
250 feet wide and 9 feet deep at all periods of the year, in accordance
with the requirements of the river and harbor act of June 3, 1886, Of
this amount it is estimated that $150,000 will be oxpende,é upon the
operation and maintenance of dredges, portable jetties, and other appli-
ances for the temporary improvement of the river. .

This work is in the collection district of New Orleans, The nearest port of entry
is 8t. Louis, Mo., at which place the customs collected during the ﬁscsryear endi

June 30, 1899, amounted to $1,226,039.16. The amount of internal revenue collec
was $14,380,819.15. :

Money statement,
July 1, 1898, balance unexpended...... ..... *sammensrecnsacncnis cnsans $812, 058, 30
Amount appropriated by sundry oivil act approved March 3, 1899 ---e. 673,333.33
1, 585, 391. 68
June .30, 1899, amount expended during the fiscal year................ 674, 260, T1
July 1, 1899, balance unoxpemied ................................. .- 911,130.92
July 1, 1899, outstanding lisbilities .......coeeeueen oo ... $45, 443. 06
July 1, 1899, amount covered by uncompleted contracts.... 164,026,556
————— 208, 469. 60

July 1, 1899, bulance available......ceeeeeceeeecarneetoccnncenaneae. 1701, 661,32

Amount (estimated) required for completion of existing project ...... 7,545, 833. 35
Aqax(i,mlugl:) that can be profitably expended in fiscal year ending June
5 1:

For works of improvement.......cccccocececcncceoenn $850, 000. 00
For maintenance of improvements.....c..cocevecnn.n.. 150, 000. 00
] ——— 1, 000, 000. 00
bubmitted in compliance with requirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897,
List of appropriations.
By act of— By act of—
© June 10, 1873..... ceenae $100,000. 00 So;‘)tember 19, 1890. .... $400, 000. 00
March 8,1878........... 200, 000. 00 July 13,1892......... . b525,000.00
June 23,1874........... 200,000.00 March 3,1893....._ .. .. 658,333,338
March 3, 1875......... «- 200, 000.00 August 18,1894 ........ 758,333.33
August 14, 1876......... 200, 000. 00 March 2, 1805...... .... 768, 333. 33
Juue 18, 1878........... 240, 000.00 June:3, 1898........... 275, 000.00
Maroch 3,3879....c0..... 200, 000. 00 June 4, 1897........... 673,833.33
June 14, 1880........... 250, 000. 00 July 19, 1897........ . 325,000.00
March 3,1881........... 600, 000. 00 July 1,1808........... 673,333.33
August 2, 1882.......... 600, 000.00 March 3, 1899.......... 673,333.33
July 5, 1884 ............ 520, 000, 00 .
August 5, 1886.......... 375, 000. 00 Total ...ueeeee i uaee 9,704,999, 98
August 11,1888......... 300, 000. 00
10f this bal: nce s):ecial allotments have been made by Congress as follows:
Bank protection at Cairo, 111., act of July 5, 1884 (balance).......c....cc... €7, 400
Bank protection east side of Mississipyi River, opposite mouth of Missouri
River, acts of June 3, 1896, and March 3, 180 .ce..emoneeeemneenennnnn.. 100, 000

Tom...... GOONNO PAIPEE CNTRCP POPTOD FETOPC ONNEON UREOPI FSCNSS CROS DEDE S m, ‘w
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United States Engincer Office in account with the United Stules, from tho establishment of
the office in 1870 fo June 30, 1899—Continued.

June 30,1899. By construction, between Illinois and Mis-
gouri:

Piasa Island Dam...cceeevenuenooon ... . $37,910.41
Pjasa Island Daw, cutting channel .... 3, 116.88
AllonDami....oovoneniiinnae anainann. 33, 740. 05
Alton DIK® . eeeurrcoeaenirene cee s 26, 652. 74
; —_— $201, 420,08
By construction, between Missouri and Ohio....... --- 8,149,310.85
By surveysand gnuges .................._...o....... 173, 555. 82
By amounts withdrawn for offtice, Chief of Engineers. 1, 920. 50
By propertyon hand ......c.ocinannnieiiinnnnnn.. . 668, 748. 45
By material on band............... erenecscinacrremsn 82, 424.50
By appropriations unexpended :
Mississippi River, Missouri to Ohio....$911, 130.92
St. Louis Harbor......cceueeeueee..... 31,237.97
Beach Ridge, 11l ... .ccceeeceeneen..... 35, 243.20
977, 612.09

Totﬂl...... AL LI EI I TR LRI EL RN T Y Y TN PPy 10, 254, 998- 71

REPORT OF MR, D, M. CURRIE, ASSISTANT ENGINEER,

8t. Louis, Mo., June 30, 1599.

Capramn: I have the honor respectfully to submit the followin‘ilreport of opera-
tions for the improvement of the Missisni;gi River between the Ohio and Missouri
rivers during the fiscal year ending June 30, 1899:

These operations comprise the comstruction, extension, and repair of works
designed to permanently improve the navigation of the river and expedients for it
tontlgorary relief, including the construction, repair, and sare of the plant, together
with proouring material used therein; caring for and reading the gauges eatablished
along this section of river,and making such local and specisl surveys and examing-
tions as were required.

The works for the permanent improvement, consiatil;s of hurdles and bank pro-
tection, were carried on in accordance with approved projects at the following
localities: Lucas, Ill.; Osborne Field, Illinois; Danby L&ndinf, Missouri; Ste. Gen-
evieve, Ill. ; Ste. Genevieve, Mo.; foot of Kaskaskia Island, Iilinois; Chestor, 111.;
Seventy 8ix, 11l.; Hambarg, Ill.; Devils Island, Illinois; Commerce Island, Mis-
E:'i;:) : H{mhﬂm land, Illinois; Goose Island, Illinois; Buffalo Island, Illinois, and

t4

Work in natare of temporary expedients, including portable jetties and dredging,
was carried on at several localities, as follows: Dredzing at Harrisonville; dredging
and portable jetty at Platin Roek; (lrudiing at Ste.Genevieve and at entraunce to
the winter harbor in Old River, near Chester, Ill.; portable jetty at Seventy Six,
and portable jetty at Philadelphia Point after the channel had been opened by the
steamer .1bbol, using for thut purpose its wheel and jet pumps.

LUCAS, ILL.

The work at Lucas was in construction, rei)air, and extension of several hurdles
of the series projected for that locality, as follows: Nos, —4, —3, —2, 14, and 16 were
partly constructed, and Nos. 8,11,13,and 15 were repaired and extended. In the
aggregate the work was equivalent to the construction of 5,150 feet new hurdles,
in which the 3nautities of work were 6,860 linear or 970,225 sqnare fect of mattress
fabricated and sunk; piles driven, 5,683; stringere placed, 174; drift mattress fabri-
cated and sunk, 500 linear, or 7,000 square feet; curtains fabricated and placed, 1,639
linear or 10,5565 square feet; revetment placed, 477 linear or 18,992 square feet; but-
tresses built, 1. |
OSBORNE FIELD, ILLINOIS,

The bank from Osborne Field to Durfes Landing, which during the seasons of
1893 and 1894 was protected by subaqueous mattress and revetment above to the
foot of the bluff bank, was repaired and extended to the contour 16 feet above
standard low water during the years 1898 and 1899, In the fiscal yoar 1899 1,829
linear or 96,318 square fecet of mattress was. fabricated and sunk, 4,950 linear or
246,760 tﬁ‘unm feet of revotment was placed, and 2,500 cubic yards of earth was
eXO0aVH
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DANBY LANDING.

The revetment at Danby Landing was repaired and extended up to the foot of the
bluff bank, contour 16 feet above standard low water, in which 175,850 square fuet of
revetment was placed upon 4,925 linear feet of bank.

8TE. GENEVIEVE, ILL.

The work at Ste. Genevieve, Ill., was in repair of Hurdle No. 15 of the series
between Turkey and Moro islands, which had Leen broken during the preceding
high-water season, and the repair of the series of Hurdles Nos. 0,1,2,3,4, and 5 built
to protect the river front of Moro Island.

The work was done between September 26 and November 7, working at intervals
as the atage of river and dredging gave depth sufficient to foat the plant to thy gap
in Hurdle No. 15. In the repairs of No. 15, 447 piles were driven, 12 stringers were
Kllm-ml, 670 linear or 73,130 aquare feet of mattress was fabricated and sunk. In the

oro lsland series, 38 piles were driven, and 7 stringers and 10,000 square feet of
revetment was placed.

SBTE. GENEVIEVE, MO,

The protection placed at Ste.Geuevieve, Mo., during the fiscal year 1898 was
raised to the contour 16 fect above standard low water and was extended 2,350 feet
downsteam, in which 277,500 square feet of mattress was fabricated and sunk, 1,500
cubie lym'ds of earth was excavated in grading, and 6,790 linear or 272,700 square
feet of revetment was placed.

KASKASKIA ISLAND,

The bank was protected to a distance of 5,700 feet upstream from the foot of Kas-
kaskia Island to the top of the bank at the lower end where the bank was not above
the 16-foot contour, and to that contour above standard low water when the bank
was higher, in which the following quantities of work were done: Mattress fabri-
cated and sunk, 6,559 linear or 763,905 square feet; revetment placed, 231,900 square
feet; earth excavated in grading, 17,640 cubic yards; piles driven, 7‘, and stringers
placed 14,

CHESTER.

At Chester part of the river face of Horse Island was protected by a snbaqueous
mattress placed upon a distance of 1,058 feet, located as shown upon the accom-
panying plate No. 1, and covering the portion attacked by the strong current devel-
oped since the point of Kaskaskia Island was cut away. In this work 4,434 linear
or 618,900 square feet of mattress was fabricated and sunk.

SEVENTY-81X, ILL.

Hurdle No. 1, 1,900 feet long, was built at this locality to close the chnte east of
Lacours Island, and the head and 520 feet of the river front of the island was pro-
tected, in which the quantities of work done were us follows: Piles driven, 1,594
stringers placed, Y8; mattress fabricated and sunk, 302,150 square feet; revetment
{:lml:ed, 30,035 square feet; earth excavated in grading, 600 cubic yards; buttresses

uilt, 2.
HAMBURG, 1LL.

The work at Hamburg, I1l., was the repair of the break in Hurdle No. 5, which
occurred during the spring of 1898, a8 mentioned in the Annual Report for that year;
also the repairin part of another break which occurred in the same hurdle during
the spring of 1899. These breaks were about 400 feet and 650 feet long, respectively,
located as shown on plate No. 2. In these repairs 613 piles were driven, 31 stringers
were placed, 1,425 linear or 167,750 square feet of mattress was fabricated and sunk,
and 2,950 linear or 164,900 square feet of drift mattress was fabricated and sunk.

L]

DEVILS ISLAND, ILLINOIS,

The 'irork at Devils Island comprised repair and extension of hurdles and ‘ba.nk.
roteotion.
P Hurdle No. 1 was extended to reestablish its connection with the head of the
island, and drift was sunk above Nos. 1, 9, and 11 during the first half of the year.
A break which occurred in No. 1 durin& the spring of 1899 has not been repaired.
In theeo repairs 831 piles were driven, 49 stringers were placed, 735 linear or 87,200
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ﬁ;m feet of foundation matiress was fabricated and sunk, and 2,700 linear or
,140 square foot of drift matiress was fabricated and sunk. .

The bank protection placed dariug the preceding year was extended 3,100 feet
downstream to the lower end of the caving bank by subagueous muttress, and
revetment above to the contour 4 feet above standard low water. The revetment
previously placed on Swift Sure was repaired, and that on the head and west face
of the island was extended to the contour of 15 feet above standard low water. In
the bank protection 3,190 linear or 121,425 square feet of mattress was fabricated
a‘g(%, an;l(k, and 228,135 square fect of revetmment was placed upon 7,000 feet in length
of bank. . N

COMMERCE ISLAND, MISSOURI.

The work at Commerce Island, Missouri, coulgrise«l the completion of Hurdle No.
5 of the sqri%cggrojected for that locality, which was in progress at the close of the
fiscal year 1898, and the coustruction of Hurdle No. 1 of same series, designed to
oloxe the chute between the island aud the Missouri shore. The work done aggre-
gated : Foundation mattress fabricated and sunk, 1,715 linear or 223,070 square feet;
Piles driven, 1,420; stringers placed, 93; drift mattress fabricated and sunk, 6,397
inear or 238,885 square fect; revetment placed, 49,715 square feet.

BURNHAM ISLAND, ILLINOIS.

The river front of Buroham Island was protected in part by ‘rlacing s subaqueous
mattress to a diatance of 3,910 feet downstream from the shoulder of the ieland, and
Placing revetment above to the contour of 4 feet above standard low water upon the
apper 1,000 feet and lower 2,040 feet of this distance. In this work 3,910 linesar or
458,200 square feet of mattress was fabricated and sunk and 21,350 square ieet of
revetment was placed.

GOOSE ISLAND.

At Goose Island Hurdles Nos. 3 and 5 of the series projected for that locality were
built in the usual form, each having foundation mattress, piling in thres rows of
three pile clumps, with stringers between consecutive rows to secure contact; pro-
tection at the sbore and river ends, and curtains upon a distance of 1,650 feet irom
shore on No.5. In length they were built 1,100 feet and 2,100 feet, respectively. In
these hurdles 4,420 linear or 525,800 square feet foundation mattress was fabricated
snd sunk, 3,694 piles were driven, 229 stringers were placed, 1,650 linear or 19,800
sqnar? fe:at. of curtains fabricated and pl , and 45,340 square feet of revetmnent
was plac

BUFFALO ISLAND, ILLINOIS,

The work at Buffalo Island, Illinois, comprised the completion of Hurdle No. 8
and the coastruction of Hurdles Nos.2 and 5. No. 8, which was in process of con-
struction at the cluse of last fiscal year, was completed by driving piles as addi-
tional anpport at points which had been weakened by scour, sinking drift above it
and exteusing the shore protection at both ends of the hurdle. Hurdle No., 2, 1,106
feet, and No. 5, 1,700 feet, long, were built in the usual form of three rows of three
pile clumps with foundation mattress 120 feet wide, tee head and- shore ends pro-
tected, and stone dike connecting shore protection with piling. In these hurdles
Nos. 2,5, and 8, 3,657 ?iles were driven; 232 striggem were placed; 4,023 linear or
483,125 square feet of foundation mattress and 561 linear or 22,962 square feet of
d;it‘ct“xlnsttress were fabricated and sunk; and 119,765 square feet of revetment was
placed. .

CAIRO PROTECTION.

Two small breaches were made in the bank protection between the spur dikes at
Eliza Point, and they were repaired by placing revetment to cover them, 375 feet by
29 foot and 227 feet by 45 feet respectively, between the 10-foot and 29-foot contours
and by constructing a spur dike 80 feet iong and 4 feet high. In this work 1,268
cubic yards of stone was expended.

TEMPORARY EXPEDIENTS.

Harrisonville.—At Harrisonville several shoal channelsdeveloped upon theapproach
of low water, leaving the depth in the best insufficient for the requirements of navi-
gation. Relief was obtained by dredging one and Kaartly filling the others with
material dredged from the river bed. e dredged channel remsined in good navi-
gable condition during the remainder of the season.
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Platin Rock.—At Platin Rock a persistent shoal developed, for the improvement of
which dredging was done at different times in three separate channels, designated,
respectively: Missouri Shore, Middle Bar, and Crystal City crossing. In connect'on
with the last a jetty was placed to prevent waste of water, The combined efiect of
the jetty and dredging fixed the channel in the Crystal City crossing and maintainedl
it in good condition throughout the remainder of the season. A part of the jetty
near the shore enil was pushed over during a temporary rise, and the panels were so
bedded in sand that they could not be removed. That part of the jetty was left to
act permanently as a contraction work.

Nte. Generieve Bend.—At Ste. Genevieve Bend, a shoal developed promply upon
approach of low water. but yielded to the vigorous attack with the dredge und gave
uo further trouble during the season.

Serenty-Siz.—At Seventy-Six the piling was driven and the stringers placed pre-
paratory to the construction of a jetty upon the approach of low water, but on account
of & temporary rise the jetty was not completed. The piling caught fine arift, which
gave such efficiency to the jetty that it deflected the current and contracted the
waterway suiliciently to open the channcl and keep it so during the navigable season.

Fhiladelphia Point.—Upon the approach of low water, during the last half of Sep-
tember, a shoal developed at Philadelphia Point, which was at that time the most
serious obstruction to navigation on this section of the river. The .4bbot opened a
channel through the shoal by working several days with its wheel and water Jjets,
when 8 jetty was placed there, which further improved the channel and main-
gvnim-d ;'t in good condition to the close of the naviguble season, about the middle of

ovemner.
h'l,':l"im{iw malerial.—The brush and part of the stone required was procured by

ired labor.

Ou account of the scarcity of suitable brush, sound cull lumber was used to alarge
extent in making mattresses, with cost no greater than that for brush and for mat-
tresses throngh which no piles were to be driven, about equal to it in efficiency. Of
the stone required much the larger portion was procured by hired labor, which
experience has shown to be in the interest of cconomy and advantageous to the Gov-
ernment, although the cost per yard may be in excess of that at which small quan-
tities of stone may be purchased from contractors selling only the by-product accu-
mulated while quarrying for other purposes.

PLANT.

The plant was constructed, repaired, and equipped for service as required.

The towboat #7. R. King and three tenders, Nos. 8, 9, and 10, all with halls of steel,
were nuder process of construction by contract with Mr. Ed. J. Howard, of Jefferson-
ville, Ind., and are still unfinished.

Towhoats Gen, H. L. Abbot, Gen. Gillmore, and Gen. T. L. Casey, dredges Nos.
2, 3, and 4, tenders, barges, guarter boats,w};ile drivers, derricks, small boats,
panels for portable jetties, sections of portable buildings, engineer depot, and
tools and appliances all received the carrent repairs required.

SURVEYS,

The local surveys required in connection with the several localities at which works
for the improvement were in progress were made. A survey with borings to deter-
mine the practicalility of improving the west chute at Grand Tower was resumed
and the field work completed. A survey was made at Wittenberg. Examinations
and surveys at Beech Ridge and at Wagners Landing required by the river and har-
bor act approved March 3, 1599, were in progress at the cluse of the fiscal year.

GAUGES.

As heretofore, since 1891, the gauges established along this section of river have
been read dnring the fiscal year for the purpose of collecting data for futare use in
studying the effect ot improvement upon the physical phenomena of the river. The
readings of the several gauges have been compared by making check hydrographs,
and, after eliminating errors, they have been filed for future reference.

DISCIIARGE OBSERVATIONS.

Three discharge observations, one at Cheater, Ill., December 7, 1888, with stage of
river on Chester gauge 1.1 feet, 2.9 feet on St. Lounis gauge and fsliing ; another at St.
Louis, December 23, with stage of river 6.3 feet, rising during day to 7 feet on St.
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Louis gang:; the third at St. Louls, January 12, 1899, with river at 4.1 on 8t. Louis
gauge. The discharges per second obtained were 60,600 cubio feet at Chester, 95,800
mzl,bigsfo”t at 8t. Louis December 23, 1848, and 72,150 cubic feet at St. Louis January
l . = .

RESULTS.

The condition of the river during the fiscal year was generally favorable to navi-
gation, due in part to the climination of several noted shoals by the extension of the
works for the permanent improvement, in part to temporary expedienta for the
relief of navigation, and also in part to the favorable stages and gradual changes
from high to low stages. The extreme range on 8t. Louis gauge, as furnished by the
Weather Bureau, was from —0,7 foot in February to +25.6 feet in April. The range
during the low-water season of navigation, August to December, on the St. Lonis

ange flactuated between 12 feet and 0.3 foot above the low water of 1863. The

ighest and lowest stages on same gauge for each month were as follows: 6.4 feet
and 12 feet for August; 4.5 feet and 12 feet for September; 3 feet and 9.9 fect for
October; 5.5 feet and 9.1 feet for November; and 0.3 foot and 9.3 feet for December,
showing that the fluctuations were not excessive, and that there was no long period
of extremely low stages.

FORMS OF CONSTRUCTION,

No radical ohanges were made in the forms of construction during the year. The
for:n used in hurdles still comprises foundation mattress with piles driven through
it in one, two, or more rows, singly or in clamps of 2, 8, or 4 piles to each olump, with
stringers between adjacent rows. In height they are still built to the stage of 20
feet above low water, with at least one pile in each clump of the upper row extend-
ing to the 25-foot stage, and drift was sunk above each hurdle when oollected in
sufficient quantity. The shore and river ends were protected substantially as in the
form in vogue for several years with bank protection, and tee head with buttresses,
respectively, except that during the last half of the year buttresses were built below
instead of above the hurdle, and a row of pile clumps extended downstream to pre-
vent destruction of the river end of the hnrdle by eddies. On account of the small
available supply of brush the portion of the mattress below the piling was built of
lamber. In bank protection a subaqueous mattress was placed to protect the zone
below low water, and after the bank was brought to a suitable grade, either arti-
ficially or otherwise, g revetment of stone was placed above to the 20-foot contour.
The mattress was usually made of brush, but on account of the scarcity of snitable
brash, call lumber 1 inch thick by 4 to 8 inches wide and in length not less than 13
fcet was adopted as sufficient. i

For the development of forms of construction reference is made to the Report of the
Chief of Engineers, 1894, Ap‘i):ndix X, pages 1577 and following, for résumé of forms
used between 1872 and that date, and to the Reports of the Chief of Engineers for the
fiscal years 1895, 1896, 1897, and 1898, Asgson ces W W W and Y, respectively, for
minor changes in forms adopted since 1894.

REPORTS OF ASSISTANTS IN LOCAL CHARGE.

Quantities of work done shown in tables herewith and other detafls comprised in
this reggrt were obtained from the reports of assistanta in local charge, as followa:

Worka for improvemer.t and portable ?ettiea between 8t. Louis and Red Rock Land-
ing, from the report of Mr. W. 8. Mitchell, assistant engineer; between Red Rock
Landing and Cairo, from: the report of Mr. John O. Holman, assistant engineer; pro-
curing stone by hired labor, from the report of Mr. E. D. Libby, assistant englneor;
to procuring brush, from the report of Mr. E. C. Wiley, master of dredge; construo-
tion, repairs, and ontfitting plant at engineer depog from the report of Mr. é D. Lamb,
snperintendent; operations of dredges Nos. 8 and 4, from reports of their masters,
Mr. William M. Penniman and Mr. E. C. Wiley, respectively; surveys and examina-
tions, from the report of Mr. William M. Penniman, master of dredge.

TABLES,

Quantities of work done are shewn in detail in the following tabless
ENG 99—131
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Table of work done for year ending June 30, 1899,
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Tabdle of work done for year ending Juns 30, 1899—Continued.
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PLATES.

For farther information reference is made to plates Nos. I and II, which make up
the map of the river between the Ohio and Missouri rivers, and shows the looation
and extent of the several works of improvement comprised in this report; and to

late No. III, showing revised project from Fosters Island to Calico Island, which
neludes Lucas Works.
Very respectfully, your obedient sexvant,
D. M. Cornix,
Assistant Engineer.
Capt. Epw. BURR,
Corps of Enginesrs,U. 8. A.

REPORT OF MR. 0. D. LAMB, SUPERINTENDENT UNITED STATES ENGINEER DEPOT.

87. Lovuis, Mo., June 30, 1899.

CAPTAIN: I have the honor to submit the following report of operations at the
United States Engineer Depot during the fiscal year ending June 30, 1899

The employees on the work at the beginning of the year included 9 machinista,
38 carpenters, and 70 laborers.

This force was retained throgsghont the year, and the number of oarpenters was
increased during the spring to 65, on account of the large smount of repairing neces-
sary on barges, quarter boats, pile drivers, and flata.

he work done is divided, as heretofore, between.constraction, oqnig?ing for
service, extraordinary repairs, and ordinary repairs, the latter item cluding
watching, care of property, and handling of supplies of all kinds,

CONSTRUCTION.

Tools and a;;pliam.—A derrick with & 54-foot boom was made and set up on pile-
driver No. 16 for use in handlin%rileo. pontoons, and portable jetties.

Six double blocks, 10 treble blocks, 8 'ﬁt‘mdrn le blocks, and 68 snatoh blocks
were made for exceptionsily hard usage. ess blocks are extra heavy, with turned
sheaves and steel pins. They cost about as much as the heaviest blocks of the size
soldkby the trade, but they are much stronger and better made than any blocks in the
market.

Om expander, 12 coal boxes, 2 iron and 4 wooden spuds were made for use on

e rs.

A large number of patterns wers made for oastings of all kinds. These inclade
sheaves of various kinds, winch heads, quarter brasses, and parts of machinery
needed for repairs.

EQUIPPING FOR BERVICE.

Dredge No. 4.—The pontons for carrying the pipes were enlarged by the addition
?f mtight compartments on each aide similar to those bailt for Nz. 8 during the

a8 ear.

Hachﬁu{hop.—A pipe and bolt threading machine was set up and connected. It
will thread bolts up to 2 inches and pipe to 4 inches in diameter, and has been in
almosat constant use since its purchase, .

Engineer depot.—A band sawing machine was set up in the cabin used as s sawmill,
and sll curved and beveled timbers are now cat to the exact shape desired withont
hand labor. This machine has already saved its cost, as tlie modeled top timbers and
%ootg OT}:.' of & barge can be sawed to the shape for fally $100 loss than if hewed out

a ship ax.

EXTRAORDINARY ERPAIRS.

Steamer Gen. T. L. Casey.—The boat was laid up at the depot during March and
extensively repaired.

The old wooden head was torn away 2ud & new one of iron put on in its place. The
head block was a hollow beam made of two channels each ft inchee deep, bent to
shape, riveted back to back, and filled with wood. 'The chocks and deck beams
under tho knees were also made of iron. The deck under the boilers and parts of
the deck frame and outr‘ifgm were renewed, new niscks were made and set up, the
furnace was entirely rebuilt, and the machinery shorouzhly repaired.

Barges.—No. 118 was docked during the and alnost entirely rebuilt. The
sides, deck frame, and stems were renewed, and the bottom calked.
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?iaoo and survey boats.—Nos. 3 aud 4 were towed to the deg:t during the fall sesson
and pulled out on the ways. The rotton rake and bottom plank, gunwales, and out-
riggers were torn away and renewed, the hull oalked, and cabin painted.

ls drivers.—Pile drivers Nos. 4, 9, 16, 17, 18, 21, 23, and 24 were pulled out during
the year and entirely repaired. oir deok frames, rakes, and parts of the bottom
and wales were mnowodi the leads and machinery re; , and the seams calked.

ays.—The old ways built during 1888 became unserviceable, and were entirely
rebuilt during the winter. ,The 11 way pieces are of 10 by 12 inch oak set 12 foet
apart on oypross p many of whioh were driven to the bed rock.

The upper ends of the ways are located about 100 feet from the wall at a 30-foot
stage, and they extend ous 225 feet to the zero stage, about on the city wharf line.

'ﬁ& iles were driven about 8 feet apart to a depth of 18 feet whenever possible,
The rock was found at a—15-foot stage at the outer ends of the ways, and
at —9-foot stage 100 feet to the went,

The slope of the new ways is about 7-¢ to 1 as against 4 -4 to 1 on the old ways.
We should be able to dock the two amaller towboats without difficulty, or the Gen.
Abbot, by the addition of two more way pieces.

The w:r have been in constant nse since thoy were rebuilt; 9 quarter boats and
~ 18 pile drivers have been pulled out and repa and 2 tenders, 4 barges, and 1 pile

driver, docked last fall, have been Jsunched.

The cost of this docking, if done by private es, would have been abont $3,500,
while it has cost us less tgm $1,500, & saving of about half the entire cost of rebuild-
ing the ways.

ORDINARY REFPAIRS.

i iy

Steamer Gon. H, L. Adbot.—A pair of spyds:16 inchée in diameter, 33 foet l°'!f of
$-inch flange steel, was made to replace the wooden spuds of the same size. l’:ey
aﬂl be l:ndled by lines running from the'hpstan through double biacket blockson

© mag ) s S
- A new set of circle irons was made, s}l the wheel autirely rebuilt with 12-inch
o e ey ore. ipped with-s new set of br king rings, with

e n engines were equ with & new set of bronze packin w
babbitted recesses, cast, ¢ " and filled in cur shop., - . P . § rings,

The rivets in the boilers over the fire. Box were out out and replaced with a larger
size. The ontriftg'on were calked, the wimel tightened, the slack of the chains taken
up, and all rep muade necessary to kegp the boat in ocondition,

Steamer Gen. T. L. Casey.—A new pair of bronze ng rings was made for the
oylinders; & break in the knuokle was repaired by the use of a side dock, the boilers
were repaired, and various small repairs madu as reqit

Steamor Gen. Gilimore.—No work was dene on the boat during the year except
such as was necessary to keep it in a servioguble -condition. The condition of the
hull is 8o bad that no extensive repairs upon the boat are justified.

Dredge No. 2.—A new albow waa fitted to the suction pipe. The dredge was pre-
pared for service and sent out in Ootober.

Four sleeves were fitted to the main shaft. These sleoves were made in two
m, of best gmsphor brongo. They weigh about 80 pounds each, snd cost,

od, about 25 cents per pound.

Dredge No. 3.—The four pump runners or disos were repaired gt different times
during the season. Four main ]i'nm shafts of beat open-hearth steel were pur-
o and one was turned to it No. 3, leaving thres now on hand in the rough,

Two pairs of steel flange couplings and 18 bronse slesves were made for the main

th'f':l 26-inch piston heads, each with two cast-iron packing rings, were fitted to
main o

¢ No. 4.~This was oqui and sent out for service d Auguat,
Ero of the pump rnnﬁ?:s:m r:gdmnd 18 brqnu slooves mndonﬁ‘ﬂu l‘::ln

The piston and oylinder head of one pump were broken during November, and
they were replaced by those made here from the rough castings purchased. A new
i.tg:t}:oad was also made for the other engine, and a set of cast-iron packing rings
or . .
Tenders.—No. 1 was pulled out in the fall to avoid chn?t from foe. It was
Isunched in April after she hull was calked and the farnsos rebuilt.
No.2 was on the ways at the boglnnigf of the year. It was calked and lsunched
in July and pulled out in the fall with No. 1. T
'I‘}::i nds w&h:d., and machinery of Nos.3 and 4 were repaired in the fall and
n the s .
.81?1’0.5 was a&uﬂ at the olose of the fall soason and extensively repaired during -
the winter. The deck frame, m furnace, and wheel were entirely renswed ung
the machinery thoroughly overhsuled. The new hoad is like that on Nos. 3 and 4,




2086 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY.

being made with a box beam of 7-inch channels, riveted back to back, and filled
with 4-inch by 7-inch nosing. The boiler beams and some of the outriggers on the
head are made of 5-inch channel beams. -

Small repairs were made upon the head, wheel, and boiler of No.7 in the fall and
again during the spring.

Barges.—Nos. 114, 116, 117, and 121 were pulled out on the bank at the close of the
fall senson and were extensively repaired during the spring. The top sides, stems,
and deck frames were entirely renewed and some new plunk put in the Lottoms,
No. 119 remained on the bank during the year and is nsed to hold up the chains and
blocks for the ways. No. 118 was repaired last year, snd the remaining barges in
this lot, Nos. 114 to 126, will need repairs during the ttall and winter.

The 16 barges, Nos. 1 to 9, 11, and 25 to 30, built from 1881 te 1885, are in such bad
condition as to be only suitable for use as store boats or with quarters. ‘The only
work done on these barges during the year was a little calking and small repairs
upon the fastenings.

No. 112 was sunk during the fall season., No. 103 is nsed as a derrick barge, and
Nosé 1_42l and 143 for dredges Nos. 1 and 2, leaving 64 barges suitable for carrying
material.

All of these were calked during the fall, and all were towed to the depot and
repaired during the spring, except Nos. 101, 126, 129, and 204,

Quartor barges.—Repairs were made upon the bow of No, 6, and 45 iron beds were
set up in the cabin, -

Small repuirs were made wherever necessary upon Nos. 11 and 28, which were used
for carrying stores and supplies from the depot to the works below,

Quarter boats.—The rebuilding of the ways made it possible to dock the quarter
boats, and all, except No. 5, were pulled out and thoroughly repaired. The rakesand
parts of the Lottom were renewed and all the seams calked.

New iron beds similar to those on the other boats were set up on Nos. 9 and 10 dur-
ing the fall, and the cabins of Nos, 1, 4, 9, and 10 were painted.

Office and surcey boats.—The hulls of Nos. 1 and 2 were calked in the spring and the
cabins painted. Water tanks were put up in the kitcheus and wire Leds in the
crews’ quarters.

No... 3 and 4 were pulled out on the ways in the fall, and the rakes and bottoms
repaired and calked.

Pile drivers.—The 28 pile drivers, with marine boilers, large jet pumps, and hoist-
ing engines, have been kept in serviceable condition throughout the year. These
drivers are numbered 1 to 8, 9, 12 to 14, 16 to 18, and 21 to 35. All were repaired
during the year except No. 33, and all except Nos. 2, 13, and 33 were pulled out on
the ways, their rakes and bottoms repaired and calked, new wells put in the hold, and
the machinery thoroughly overhauled.

New leads were sot up on Nos. 4, 18, 21, 28, 30, and 34.

The 7 drivers of the old pattern, with small boilers and crab frames, have all been
cismantled, except No. 15.

The hoilers of Nos. 7 and 19 sre in use on derrick barge No. 103; those of Nos. 10
and 20 are used in the machiie shop and sawmill, while the beilers of Nos. 8 and 11
are stored at the depot.

The hull of No. 7 wua repaired as a machine shop. No. 11 is also available for such
use, or for a drivur, if desired; but the other hulls were built in 1890 and are not
worth repairing. )

Derrick boats.—No. 1 was towed to the depot in the spring, the hull and machinery
repaired, and the sheer lega straightened. )

Derricks.—The 2 derricks on barge No, 103 wers repaired and sirengthened dur-
ing the fall. They were both supplied with a sheer leg back of the mast to take the
weight of the stiff legs ana hold the mast in place.

Small boats.—The additional plant necded daring the fall was repaired and calked
during the summer. It included 21 flats, 6 yawls, and 24 skiffs.

At the close of the fall season all the small boats were stored at the depot, except
a fow tlats and skiffs nsed at the winter harbor.

Nearly all the amall boats remaining in a serviceable condition were repaired and
sent out for use in the spring.

The plant sent out included 130 filats, 13 yawls, and 85 skiffs.

The 40 flats and 8 ekiffs condemned during the spring were destroyed.

Portable jeities.—The portable jetties were all repaired in the fall and loaded upon
barges; 627 wore sent out for use and returned at the close of the season, and all
were again piled on the bank. They were overhauled during the winter, and 452,
which showed rust, were painted with red lead.

About 700 gates, each 10 feet long, are now in good conditien. Fifty of this num-
ber are 10 feet, 525 14 feet, and 125 are 18 feet wide.

Ways.—The old ways were repaired at intervals during the fall, but no repairs
have nesded upon the new ways during the spring.
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8. Mississippi River, between Ohio and Missouririvers.—The original
condition of the navigable channel of this portion of the Mississippi
River.before the work of improvement was begun was such that the
natural depth at low water was in many places from 34 to 4 feet. The
channels were divided by islands, which formed sloughsand secondary
channels, through which a great deal of the volume of the flow was
diverted, to the detriment of navigation.

The first work for improvement began in 1872, and was continued
for a number of years as appropriations were made, the works, consist-
ing of dikes and dams of brush and stone, erected with a view to con-
fining the low-water volume to a single channel, and of revetments, to
hold and preserve the banks where necessary or advisable to do so.

The present project is a continuation of the plan adopted in 1881,
It also contemplates confining the volume of the river at low water to
a single channel, its approximate width to be, below St. Louis, about
2,500 feet, the natural width heing in many cases from 1 to 14 miles.
The method prineipally employed is the closing of sloughs and sec-
ondary channels and building up of new banks out to the Tine desired,
using the solid matter hrought down by the river, and which is col-
lected by means of hurdleworks. The banks, both new and old, are
revetted where necessary.

The object of the improvement is to obtain eventually a minimum
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 original estimate of the cost of the improvement, as revised in
1883, is $16,397,500. .

The total amount expended to June 30, 1899, was $8,613,869.06,
exclusive of $180,000 allotted by acts to projeets for improvement
between the Illinois and the Missouri rivers, including Alton Harhor.

The amount expended during the fiscal year ending June 30, 1900,
includes $62,817.64 expended during the year for dredge plant, port-
able jetties, and for operating the same. The total amount thus far
expended for what is termed temporary channel improvements is
$533,489.53, much of which has been for plant that is now on hand and
available for future work. The approximate value of this plant is
$232,846.24.

The result of the expenditure of this amount has been the partial
improvement of the whole reach of the river from St. Louis to Cairo.
During last year there was at ail times throughout this reach a naviga-
ble channel 5 feet or more in dupth and, excepting for a few days, of 6
feet or more, the river reaching a low-water stage of —2.52 feet

below standard low water. V )
~  Thework done during the last year in the line of permanent improve-
ment consisted in repairs to existing contraction works and revetments
and a further extension of the same in localities where work had been
commenced, in addition to new works in localities where no work had
heretofore been done.

For the permanent improvement of the river, new works were con-
structed at the mouth of the Missouri River, for the protection of the
Illinois bank, under special statute allotment of $100,000; at Lucas, for
the further contraction of the river, to improve shoal crossings; at
Danby Landing, in extending the existing revetment upstream; at
Horse Island, opposite Chester, in raising the existing revetment to
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higher levels, and at Devils Island in extending the existing revetment
and raising it to higher levels. ' o

Resairs were made fo existing works at Twin Hollows, Chesle
Island, Calico Island, Michaels Landing, Osborne Field, Danby Land-
ing, Ste. Genevieve, Kaskaskia Island, Liberty, Hamburg Island, and
Deyvils Island. :

Work for the temporary improvement of the low-water channel by
means of 5porta,ble ’i"etties and dredging appliances was carried on at
Sulphur Springs, Turkey Island, Ste. Genevieve Bend, and at the -
entrance to the winter harbor in Old River. By means of these tem-
porary expedients a gain of from 6 inches to 3 feet in channel depth
was effected at these points. But one portable jetty was constructed.
It was placed at Turkey Island middle crossing, and was 1,200 feet

long.

\%ith the present appliances, and such others as may be developed
for the temporary imﬁrovement of low-water channels, it is expected
that a navigable depth of at least 6 feet will be muintained between
St. Louis and Cairo during all low-water stages that the river is open
to navigation, and until the projected depth is obtained throughout by
the extension and completion of the works for the permanent im-
provement. There can be no doubt of the ultimate success of this
permanent improvement and of its value to the commercial interests
involved.

To prevent the suspension of this important work for lack of funds,
the river and harbor act of June 3, 1896, made provision for three
years’ work from July 1, 1897, to be paid for as appropriations should
be made by law, at the rate of £673,333.33 annually. The last of these
annual approPriations was provided by the act of March 3, 1899, and
was practically exhausted by June 30, 1900. By suspending all oper-
ations during the last half of this fiscal year sufficient funds were
reserved to provide for emergencies and for urgent low-water opera-
tions during the present season. To the amount thus reserved
$100,000 was added by allotment from the act of June 6, 1900, but the
total of funds.available is sufficient only for two months’ work with a
partial force, and for the care of the large plant of the work until
such time as further appropriations may be expected. The loss to the
Government and to the commerce of the Mississippi River by the intex-
ruption of work for this important improvement can not be even
approximately stated. The improvement not only makes no progress,
but actually retrogrades, and navigation interests are decreasing from
failure to obtain and maintain such channels as are necessary for
economical transportation. It seems now certain that the procuring
of satisfactory channels at all seasons of open navigation is merely a
matter of providing funds in sufficient quantities to do the work
economically. The local officer states that $150,000 is required annu-
ally for temporary low-water operations alone.

he sundry civil act approved March 3, 1899, requires that from
the appropriation made by that act for improving the Mississippi River
from t%e mouth of the Ohio River to the mouth of the Missouri River
the sum of $10,000 *“shall be expended for the protection of the bank
on the Missouri side and to deepen and to straighten the channel at
Wittenberg, in Perry County, in the State of Missouri,” Captain Burr,
the local officer, reports that a careful examination and survey of the
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locality in which the work is groposed to be done under this allotment
of $10,000 have been made and fail to show that any work is necessary
for the protection of the hank on the Missouri side or for straighten-
ing the channel at any point in the neighborhood of Wittenberg; the
Missouri bank requires no attention, and the channel is in a good and
satisfactory condition. I recommend, therefore, that the provision
requiring the expendituire of funds at this locality be repealed, and
that authority be given for use of the amount on the general work for
improvement of the Mississippi River between the mouth of the Ohio

and the mouth of the Missouri.

Recapitulation of commercial stalistics.

1896, 1897, 1898, 1899,
Tons, Tons. Tons. Tuns,
Receipts and shipments at St. Louis .....covevvnnnen.. 1,244,175 | 1,046,085 906, 168 66, K1H
Transferred by ferriesat St. Louls ......ocoveenn..... 2,529,780 | 8,042,674 | 4,033,871 5,036, 730
Shipped from landings between 8t. Louis and Cuiro. . 75,618 69, 816 53,785 30, 116
Total....... e tiesseen et i nen e nen et 8,849,474 | 4,168,524 | 4,993,824 | 6,737,261
July 1, 1899, balance unexpended. ....cieineeeenerineeinnneoncaecnn. $911, 130. 92
September 11, 1899, transferred from ai) ropriation for preventing break
in Mississippi River at Beechridge, Ill ... ... ... ... ... 9, 587. 4K
March 17, 1900, transferred from appropriation for preventing break in
Mississippi River at Beechridge, Ill. ... ... ool i il 12,714. 84
January 17, 1900, redeposited by Maj. Thos. H. Handbury, Corps of
Engineers, to credit of appropriation. ... . ceiiiiiiiaiiiian.. 5. 84

Allotted fromappropriation in sundry civil act approved June 6,1900. 100, 000. 00
1, 033, 439. 68

June 30, 1900, amount expended during fiscal year ......ccoveucenn... 541, 560, 84
July 1,1800, balance unexpended.........coeeiiiiiiiiiiiiaia ' 491, 878. 24
July 1, 1900, outstanding liabilities. ... ... ..o oo, $7,457.43
July 1, 1800, amount covered by uncompleted contracts ... 42, 841.01

— 50,298, 44
July 1, 1900, balance available....... e e 1441,579. 80

Amount that can be profitably expended in fiscal year ending June 30,

1902, for works of improvement-and for maintenance, in addition to

the balance available July 1,1900. . ... .. oieiereiiiiaiiinnas -~ 780, 000..00
Submitted in compliance with requirements of sections 2 of river and

harbor acts of 1866 and 1867, of section 7 of the river and harbor

act of 1899, and of sundry civil act of June 4, 1897,

(See Appendix Z 2.)

3. Harbor at St. Louis, Mo.—St. Louis Harbor is about 18 miles long
and divided into two nearly equal parts by the Eads Bridge. The
upper part, included between the bridge and the northern limits of the
city, is about 10 miles in length. :

Three miles above the Eads Bridge is the Merchants Bridge. The
lower part of the harhor, included between Eads Bridge and the River

1 0Of this balance special allotments have been made by Congress, as follows:

Bank protection at Cairo, Ill., act of July 5, 1884 (balance).............. $7, 400. 00
Bank protection on east side of Mississippi River, opposite mouth of Mis- .
souri River, acts of June 3, 1896, and March 3,1809 ..... eereacennmnan 52,487, 76

69, 887, 76
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TasLe No. 2.—Summary of expenses for operating U, N, snag boatn H. ;. Wright and
J. N. Macomb in connection with work of remaring olatructions in Mississippi Rirer
during fiscal year ending June 30, 1900—Continued.

——

1900,
Application. ; — ‘- - S S
January. Febnury.i Mareh. ' April, Muy. I June, Total.
Office CXpenses .............. $4.00 ' g9e0. 43 $4.92 §Im.70|.......... U gro.a3| 250011
Kx manr(;l lt' 8. snag boat ; .
G. Wright: H i
PUW .ot oeenenansonnonsnons 4,89.00 | 2,087.49 | 1,766.50 1,+4(3.33 'Sl.l‘ll.w , 1, 757.60 § 22,760, 98
(1011 | T R A, [PTT P 160,92 1,008.74 | 63,22 1,321.88
T R 753.00 | G360 6300 136,00 |  10..0i 48400 5 1w k2
Bulmistence .............. 369. 13 157. 60 139. 33 ‘ 28,781 W23 5,495. 12
Bupplies ..........oo.oviiviinniiivennnn s, 4.50 B78. 64 466, U8 * 37. 56 1,337.68
Repales . ...oooooinviiiicinennninn, 10.00 1.......... 2,115. 46 1,663.%9 ! 366,14 4. 325,21
Mincellaneous ...........|.......... R I | 8.70 ; 16.10 45,52
Expenses of U, 8. snag boat . !
J.N. Macomb: , , ‘ ;
CPeW. . iinvrineinonnasonen 2,122,580 . 2,160.50 | 1,993.33  1,425.00 ) 1,425.00 ‘ 1,421.51 22,604, 34
L8 LT F R L 10.08 | 21,67 . 1,604.56 1,642. 34
Fuel coiniiireiiinnnn.. LOT7.50 | 1,005,00 : 1,106.00 . 76.50 {.......... : 18,79 7,972.08
Subsjstence .. %73, 63 10679 1 405.01 24. 49 ! 316.12 1 462.40 5.343.73
Supplies .o e, [eee ettt ey 29.54 ! 76.42 . 962 16 1,154.29
Repuimn. oo e, CO3MR. T2 . 9T T 929. 64 4,604, K1
Mincellaneous............0...... ... feeritii s tretrratre aerneens | 7.0 16.10 .10
Tota). .o eeeneniiannn, D.IfB.WJ 7,830.84 5, 500, 85 [ 6,073, 70 l 776207 . 9,4, 53 | 86,365, 29
Z 2,

IMPROVEMENT OF MISSISSIPPI 1?1[\";:1?. BETWEEN OHIO AND MISSOURI
' KRS,

The object of the improvement is to obtain eventually & minimum
depth at standard low water of 6 feet from the mouth of the Missouri
River to St. Louis, a distance of 16 miles, and of 8 feet at the same
stage of water from St. Louis to the mouth of the Ohio River, 178 miles,
the natural depth being in many cases from 34 to 4 feet. The channel
is divided at a number of points by islands, forming sloughs and
secondary channels behind them, through which a large portion of the
volume of the flow is diverted, to the detriment of navigation.

The initial point of the work for the lower portion is St. Louis, the
rogramine heing to make the work continuous, proceeding downstream
rom that city.

The first work for improvement began in 1872 and was continued for

8 number years, as appropriations were made, the works consisting
of dikes and dams of brush and stone, erected witha view to confinin
the low-water volume to one channel, and of revetments to hold an
preserve the banks where necessary or advisable.

Under these appropriations work of this character was done at the
following localities between the mouth of the Ohio and the mouth of the
Illinois River, viz: Piasa Island, Alton Harbor, Sawyer Bend, St. Louis
‘Harbor, Arsenal Islund, Horsetail Bar, Carroll Island, Fort Chartres,
Turkey Island, Kaskaskia Bend, Liberty Island, Devils Island, and in
the vicinity of Cairo, 11l

The present project is a continuation of the plan adopted in 1881
and contemplates, {)elow St. Louis, the reduction of the width of the
river to about 2,500 feet, the natural width being in many cases from
1to 1§ miles, Where tiie width and alignment of the river are satis-
factory, these conditions are to be maintained by protecting the banks
from erosion when necessary. In contracting the width of the river
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permeable dikes or hurdles are employed to collect and hold the solid
material brought down by the riverand thus to build out to the adopted
line new bunks which are protected by revetment where NeCessury,
Other means are ulso used occasionally for completing or hastening
the result desired.

A hurdle, us the term is here used, is one of many silt-urresting
devices that have been experimented upon in this country and else-
where. The hurdles consist, essentially, of & row or of parallel rows
of piling, the piles driven either singly or in clumps, the pilimf being
connected lengthwise of the hurdle by wuttlinf of fine brush or by cur.
tains composed of brush and lodged agrinst the upstream side of one
of the rows of piles, the whole forming s permesble dike through
which the silt-laden current can puss, though with greatly diminished
velocity, resulting in deposits of silt above and below the hurdles,

Thewe deposits are generally soon overgrown with willows or cotton.
wood, und after they arrive at sutlicient height they cun be revedted on .
their river fronts.

To guard aguinst loss by scour of the piles, & broad, flexible muttres
in tirst sunk on the line of the burdle. "Through this mat the piles und
clumps of piles are driven.

At the shore end of the hurdle the bank is protected agninst scour-
ing or caving by & revetment 300 feet long, of which 200 feet i placed
below the axis of the hurdle, The channel end of the hurdle is con-
structed with a teo head to hold driftand to break somewhat the eddy
or whirl at that point. It ix also protected by an ample mattress and
wherc necessary is strengthened agninst dumuge by ice and drift by a
huttress of brush and stone, The drift collected upon the upper face
of the hurdle is sunk from time to time when necessary to further
strengthen the work,

In constructing the shore revetment n mat about 120 feet or more
in width, its inner edge at the surfuce of standard low water, is sunk,
The bank is then eventually graded to a slope of one-half and covered
with riprp.  Where necessary to grade the bunk by artificinl mewns
the grading is done by the hydruulic method, or by meuns of shovels,
ete,
Reference should be mude to the Report of the Chief of Engineers for
1594, Appendix X, puges 1577 et seq., for information reluting to the
development of the various formsof construction used and for u résumé
of the various types wsed between 1872 und 1894, and to the Reports of
the Chief of Engincers for 1895 (p. 20.';‘2). 1896 (p. 1T17), 1897 (p. 2012),
and 1898 (p. 1698), Appendixes W, W, Wand Y, respectively, for minor
changes in the forms of construction.

During the past year the geneml types of construction in use in
recent years have been followed. llurgl'vs have been constructed of
one, two, or three rows of clumps of piles, the number of piles in ench
clump being two or more, with stringers of pile timber placed between
adjucent rows of clumps to solidify the structure.  Owing to the
increasing scarcity of suitable and availuble brush the use of lhunber
for mattress construction haw become greater,  Common eull lumber, 1
inch thick and from 4 to 6 inches wide, is found to muke an excellont
substitute for brush, excepting for that portion of hurdle mattresses
through which piles are driven and at points where special strength is
required. The cost of the lumber mattress is slightly less than of
brush at present prices, the increased cost of materiul heing offset by
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decreased cost of labor, and lumber permits of more rapid construction
on sccount of greater facility in handling the material. At preseut
lumber is used for the downstreamn portion of hurdle mattresses, for
the offshore portion or the whole of revetment mattresses, and cntirely
for mattresses for sinking drift above hurdles.

Since the adoption of this project work has been done substantially
sccording to the methods referred to above at the following localities:
Piuss Island, Alton Harbor, mouth Missouri River, St. Louis Harbor,
Cahokis Chute, Arsenal Island, Horsetail Bar, Carroll Island, Twin
Hollows, Pulltight and Beards Island, Chesley Island, Jim Smiths, Sul-

hur Springs, Foster Island, Lucas, Cornice Island, Calico Island,

ichaels Landing, Osborne Field, Rush Tower, Danby Landing, Fort
Chartres, Crooks Landing, Turkey Island, Ste. Genevieve, Kaskaskia
Island, Horse Islund (Chester), Clearyville, Liberty Island, Seventy-six
Landing, Hamburg, Devils Islund,” Minton Point, Cape Girardesu,
Commerce Islund, Burnham Island, Powers Island, (Goose sland, Buffalo
Islund, and vicinity of Cairo.

Since the last annual report work for the permanent improvement
of the river has been carried on in the following localitios:

Opposite mouth Missouri River, Twin Hollows, Chesley Island,
Lucas, Calico Island, Michaels Landing, Oshorne Field, Danby Land-
ing, Ste. Genevieve, Knskuskin Islund, Horse Island (opposite Chester),
Liberty, Hamburg, and Devils Islund.

Work for the temporary improvement of the low-water channel hy
the use of drmlging applinnces and portable jetties wus carried on at
Sulphur Springs, Turkey Islund, Ste. Genevieve Bend, and at the
entrunee of the winter harbor,

PERMANENT IMPROVEMENT.

Mouth of the Missouri feiver. - The nets of Congress of June 3, 1846,
and Murch 3, 1899, euch made an allotment of $50,000 for the protec-
tion of the Ilinois bunk below the mouth of the Missouri River, this
sum of $100,000 being withdrawn from the appropriation for the

enerul improvement.  This bunk wus wearing slowly, but in no imme-

inte need of attention. At other points on the river the bunks were
caving rapidly and the money could huve been applied to much grester
advantage elsewhere,  Beginning at Gillams I{anding the bank was
protected by a subsqueous mattress for a distance of 10,030 feet down-
stream,  For 6,000 }uvt of this distance the bunk was revetted to the
8-foot stuge (St. Louis guuge) and to the 5-foot stage for the remain-
ing 4,030 feet,

Twin Hellnex, T, ( Ly miden bedenr St Louin).—-This revetinent was

leed in 1882 and yeurs following and from time to time slight repairs

v been made to it.  During hue high water of 1899 xome breaks
occurred and 2,500 linenr feet of the revetment was repaired and placed
in good condition. .

Chealey Infand, Mo, (19 wilen blnn St. Lonisy.  The Chesley Island
revetment was placed in 1882 and during the past year was repaired
where necessary, particularly in the 1,000 foet at the lower end.

Lucan, TU. (29 miles below St. Louis).—Much ditliculty was experi-
enced at this locality daring the lust low-water season on secount of
shoul und badly located channels and cromsings.  The loeal project had
ot provided a suflicient contrgetion of width and the projected works
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had not all been constructed to their full projected lengths. A new
local project has been adopted providing for a further extension of the
Illinois system of hurdles in order to contract the river to the gener-
ally projected width of 2,500 feet, with minor rectification of the
irregular Missouri shore should it be subsequently deemed necessary.
Work upon the projected extensions shown on Plate 111 accompanyin

the lsst annual report was begun in April, 1899, and during that fisca
year hurdles Nos. 14 and 16 were constructed and hurdles Nos. 9, 11,
13, and 15 were repaired and extended. During the past fiscal vear
hurdles Nos. —4, —3, —2, and —1 were constructed and completed
excepting as to the channel end of hurdle No. —1. Work was also
don ipon hurdles Nos. 0, ¢, 5¢, 6, 7, 11, 13, 14, and 18. The total
consuruction was 4,960 feet of hurdle. No difBculties were experi-
enced in this reach during the low-water season.

Calico Iland (.40 milew belowo St. Louis).—The Calico Island protee.
tion was placed in 1891 and 1892, and was damaged at its upper end
for about 850 feet. It was repnired by a subaqueous mattress and by
such bank revetment us was required.

Michaels Landing (36 miles belono St. Louis).—Hurdle No. 2 of this
series was constructed in 1897, with a stone dike as a shore counce.
tion. This dike having settled somewhat, it was raised to a stage of
23 feet (St. Louis gauge) by the use of 1,140 cubic yards of stone.

Onburrne Field, 1. (36 milen below St Louis).—The Hlinois bank
hetween Osborne Field and Durfees Landing was protected during
the seasons of 1892-93 und 1893-94 by the customary type of revet-
ment to & length of 8,770 feet, carried up to a 16-foot stage. Havin
been completed only to the foot of the bluff bank and not to higg
water, the work suffered somewbat during the high waters of 1596
and 1897, in hoth of which ycars slight repairs were made. In the
spring of 1898 the revetment was agnin broken during high water,
and subsequently thoroughly re mirc(f‘l During the high water of 1599
damages again occurred, and during the past year repairs were nude
along 3,000 linear feet of revetment.

Danbg Landing, Mo. (39 miles blow St. Louis).—The protection of
the caving bank at and below Danby Landing for a léngth of 4,750
feet was begun in 1895 and continued as the abrupt bank was graded
by subsequent high waters. In the fall of 1897 some repairs were
mude at the lower end of the work where the current threatened
to get behind the revetment, and in 1899 the work was thoroughly
repaired and extended to the foot of the bluff bank, 16 feet sbove low
water. During the past year the bank above this work hegan caving,
and the protection was extended 700 feet upstream by a subaqueous
mattress. Additionul work is necessary at this point for the protee-
tion of that already placed.

Ste, (Genvvieve, LU, (67 milea belenr St. Louis).—Hurdles Nos. 2, 3,
snd 4 of this serien were constructed in 1891-92 from a special appro-
f‘riati«m for the preservation of the landing for Ste. (ienevieve at

ittle Rock, Mo. They had subsequently been broken, and, not having
been repaired, a considerable body of water was diverted from the
main channel to the great detriment of the latter at the Turkey Islund
crossing, where some difficulty was experienced during low water. In
connection with the temporary low-water work hurdle No. 4 of this
series waus rebuilt for a length of 850 feet. A break baving occurred
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in hurdle No. 15 for a length of 250 feet, it was also repaived and
ckﬁal.

Ste. Uenevieve, Mo. (60 milex below St L'ouia_).—-—ln 1898 it became
necessary to protect the soft and rapidly caving sand hank on the
Missouri shore at the lower end of Ste. Genevieve Bend in order to
preserve a proper alignment for the river channel. This was done by
placing in front of it a good, substantial, low-water revetment and
revettmf the bank sbove this with stone to the height of the 10-foot
mﬁo. n 1899 this protection was extended downstream 2,350 feet,
making the total length 7,950 feet. and was raised to 16 feet above low
water. During the pust yeur'repairs were made to the lower 1,000
feet of this revetment.

Korkankia Island (71 milen below St. Louis).—In the spring of 1881
the Mississippi broke through into the Kaskaskin River at the head of
what is now Kaskaskin Island. ‘This cut-off shortened the distance
from the head to the foot of the island by 6.5 miles, and, rupidly widen-
ing and deepening, soon beenme the main channel of the river. Since
the vccurrence of” the break the banks of the cut-off have been caving
st most points at a more or less rapid rate, and during the high water
of the spring of 1898 the bank at the lower end of the island was
eroded to u line at which it was desirenble to hold it for the preserva-
tion of Chester Harbor and of a good channel alignment,  Five thousand
seven hundred feet of the bunk at the lower end of the island was
therefore protected by the usual revetment, which, by grading the
bank, was curried up to the 18-foot stage or to the top of the bank,
where it did not stand that high. During the past year repairs were
made upon 3,000 feet of the bank protection.

Horse Ilund, Miswnerd (Chester, 72.7 milen belowrs St. Louis).—As n
result of the erosion of the bank at the lower end of Kaskaskia Island
during the high water of 1848, the Missouri bank at Horse Island, oppo-
site Chester, 11l.. and immediately across Old River from the Kaskas-
kis work, was subjected to a very strong current during the high water
of thix year und began to cave mpidly. A continuation of this caving
would affect adversely the present fuvorable channel alignment an
conditions at and in the hur‘mr of Chester and endanger the existin
protection of the Missouri bunk at Clearyville, below. It was decide
to protect thix point at once, and operations were begun in May, 1899,
resulting in the placing of 4,058 feet of subuqueous revetment and
stopping the erosion. In the fall of 184 this work was repaired where
necessury and the revetment wax extended up the bank to a height of
20 to 24 feet nhove low water, excepting the 200 fect at the upper end,
which was raised to a height of from 15 to 20 feet.

Liberty, Mo. (X2 milen sn'lmr Nt Lowes).—Before improvement the
Liberty reach was, during low water, one of the most troublesome
between St. Louis and Catro, and its improvement by the construction
of & series of hurdles on the Missouri bank was begun in 1896, The
result of this work was & marked and prompt improvement in naviga-
tion. Hurdles Now. 7and 10 of thisseries having been broken near their
shore ends, the necessary repairs were undertaken and were in prog-
ress on No. 10 at the close of the tiscal vear.

Hundurg, N, (120 milex belowe St. Touin).~-In this vicinity there
Was & ruavI{ of river diflicult to navigate at low water. The water was
divided into two chanuels by Humburg Island, and where these joined
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below the island the width of the river bed is excessive. It in n region
of troublesome sand bars und shouls. During the higher stages of the
river the Illinois shore to the east of the island was subject to erosion
and much valuable land was destroyed.

The first step looking toward the improvement of this reach for low.
water navigation was evidently to close the chute hetween Humburg
Island and the Illinois shore. “This was effected by the construction,
during July and August, of two permeable hurdle dams. One, 2,860
feet in length, was located across the head of the chute; the second is
6,600 feet below this and about 700 feet below the caving bank on the
Ilinois shore.  Thix is 1,225 feetin length. Fora description of these
hurdles sce Report of the Chief of Engineers for 1898, page 1703,

The closing of this chute, even by these permeable structures, hads
marked effect during the full low-water season in increasing the depth
of navigable water through the channel on the west side of the island,
and the high water of 1898 caused an extensive fill about the head of
the chute. Both hurdles were, however, broken during that high
water, and by the fall of 1898 the opening in the upper hurdle had
widened to 400 feet. The break was closed and the hurdle repuired,
but the hurdle was agnin broken at the other end by ice during the
winter of 1898-94. Repairs by sinking drift and closing this break
were in progress at the heginning of the year and were then completed,
Weakness having developed in this hurdle (No. 5) in the spring of 1400,
it was repaired and strengthened to prevent the threatened break.

Devils Idand (12} milen beln St. Louix).—The veach of the river
mentioned above e¢xtends down to the Devils Island country - a reach
that has always given more or less trouble to steamboat men during
low water. Considerable work has been done in this region in former
years, commencing as far back us 1874, A dam was built closing the
chute between Picayune Island and the Hlinois shore and one closin
the chute between this island and Devils Island.  These have subsery
the object for which they were built. The contraction works formerly
built near Minton Point and opposite Cape Girardeau are now practi-
cally destroyed.

Rapid erosion has taken place of the newly formed land above the
heads of these islands, and it was feared that if not stopped it would
result in the destruction of the dums. To stop this erosion and at the
same time put some sort of limit to the river in that direction and get
it into shape for pussing the town of Cape Girardeau it was decmed
necessary to undertake work of considerable magnitude in this vicinity,

A hurdle, No. 1, 1.200 feet long was built geross the old head of
Devils Island chute in the fall of 1847, The Hlinois bank was revetted
for a distance of 1.650 feet above this hurdle and the island bank for
a distance of 4,320 feet downstrenmn from the hurdle. Two hurdles,
Nos. 9 and 11, were built at the lower end of the island during the
same season.  For a deseription of these and other works in this reach
see Report of the Chief of K gineers for 1895, page 1703,

Hurdle No. 1 wux broken during the high water of 1895, but was
reestablished and extended to the head of the island, which had beea
cut away. The revetment of the Ilinois bank was repsired. The
downstream revetment was extended 3,100 feet to the end of the cavi
bank and raised to the 4-foot stage. The revetment on the head
west face of the island was raised to a 15-foot stage. The channel end
of Hurdle No. 9 was strengthened and drift was sunk above Nos. 1,

9, und 11,
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During the spring high water of 1899 Hurdle No. 1 was again
broken, and during the past year this hreak was closed and the hurdle
strengthened by drift sinYcing, as were also Hurdles Nos, 9 and 11 of the
sle series,

The bank protection at Swift Sure, the upstream portion of the
work, wis extended upstream 700 feet and the revetment on the face
of Devils Island wax raised to higher stages,

Cairo protection.—For u deseription of this work reference is made
to the Annual Reports of the Chief of Engineers for 1876 to 1881,
inclusive, and for 1885, 1587, and 1899, Some apprehension as to the
afety of this work was caused by the erosion of the aceretions above
it at Kliza Towhead, but a cureful examination st low water failed to
indicate any change in its condition. -

Plates I and I1, accompanying, show the river from the mouth of
the Missouri to the mouth of the Ohio, and the relation of the various
works of improvement to euch other and to the section of the river
sfected by each.  The improvement in accordance with the adopted
general projeet is extensive and progressive,  While it is practically
continuous for 60 miles helow St. Louis, it is not complete at an ¥ point,
and in the lower seetion work has heen confined to such points as give
the greatest trouble to navigation and return the greatest relief for the
money expended. It ix not expected that the contruction works con-
structed in new localities in the pr <t and preceding vear will be all that
are required to rectify the viver in their respective localities. They
are only the commencement of certain series which it wilt be necessary
to construet to hold the river pormanently. Their location has been
so chosen ns to give the best results with the money available and to
minimize the amount of work to he done during the following low-
water seasons with the expedients now available for the temporary
improvement of the channel,

TEMPORARY EXPEDIENTS.

Work of a temporary charncter for the relief of navigation durin
the low-water season of the summer and fall of 15899 was done at Suﬁ
phur Springs, Turkey Island, Ste. Genevieve Bend, and at the entrance
to Old River, at Chester, 111,

Dredge No. 4 was in commission from September 7, 1894, to Novem-
ber 29, 1899, and dredge No. 2 was operated at intervals by the crew
of dredge No. 4, in connection with the work at Old River,

At Sulphur Springs and at Turkey Island the conditions were some-
what similar. With an excessive width of river, a diagonal reef was
formed in ench cuxe, over which the channels wore variable and of
insuflicient depth.  Dredging was resorted to in ench place, and with
the progress of the low-water senson redredging was necessary ax new
channels developed.  The results were generally satisfactory as to
depth but not to the extent obtainable by permunent works,

Yn Ste. Genevieve Bend a shonl developed at the approach of low
water. hut after once heing dredged. n good depth was maintained dur-
ing the season.

At Turkey Island a portable jetty 1,200 fect long was placed, but
while its effect was beneficinl, the assistance of dredges was necessary,

For details relating to portable jettiesx and dredging appliances
reference is made to the Annual Reports of the Chief of Engineers for
1881, 1882, 1889, and 1895 to 1898, inclusive.
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The plant belonging to the appropriation has heen maintained ip
efficient working condition during the year.

Mr. Ed. J. Howard, of Jeffersonville, Ind., delivered on December
5, 1899, the steel hulled towboat built under his contract of Octoher
17, 1898, at u cost of $67,750. Of the three steel hulled steam tendery
built by the same contructor, at a cost of $18,150 each, under his con-
truct of January 31, 1899, two were delivered on April 19, 1900, and
the third on June 11, 1900. Contract was entered into on o uly 17,
1899, with Mr. Ruell C. Arnold, Leavenworth, Ind., for the construe
tion of 60 flatboats and is us yet not completed.

Under formal contructs 241,796 feet of first-cluss pile timber and
117,660 feet of second-class pile timber were purchased during the year;
alvo 25,522.2 cubic yards o}) riprap stone, under formal contracts,

By hired labor there were obtained at the Government quarries at
Little Rock, Mo., 50,114 cubic yvards of stone at an average cost of 87.5
cents per cubic yard loaded on barges. In addition to these amounts,
7,733.5 cubic yards were purchased in open market. From various
points 948.8 cords of hrush were obtuinuix at an avernge cost of §2,74
per cord loaded on barges,

Mr. D. M. Currie has continued to discharge the duties of principal
assistant engineer upon the works, and Mr. Willinm S. Mitchell and
Mr. John O. Holman in charge of the parties in the field. The quarry-
ing of stone hy hired lnbor was in charge of Mr. E. D. Libby, assistant
engineer. The engincer depot, at which s large part of the supplies
for the work of the district is assembled und distributed, and repairs
to tools and udditions and repairs to tloating plant are made, has 'beea
continued in charge of Superfatendent C. D, Lamb. Al these gentle
men, together with the ofice force connected with the work, have dis
charged their several duties intelligently and faithfully. For further
detaﬁs concerning the operations of the year attention is invited to
the appendixes herewith.

ENTIMATEN,

The original estimate of the cost of the improvement of the Missis
sippi River between the mouth of the Ohio and the mouth of the
Missouri River as revised in 1883 is 16,397,500,

The aggregute amount of funds appropriated and made available for
this work to June 30, 1900, is $9,624,999, 98,

The total appropriations to date nmount to 89,804,909.98. Of this
amount $150,(00 was allotted by acts and projects for improvement
hetween the IHinois and the Missouri rivers, including Alton Harbor,
leaving a balance of ¥9.624,999.98, as stuted ahove, to be applied to
the project for the general improvement of the river hetween the
mouth of the Missouri and the mouth of the Ohio rivers.

Of this amount there was on hand June 30, 1900, un uvailable halanee
of $H1,579.80, exclusive of outstanding liabilities. The amount
that has been expended upon the project to this date is therefore
89,364,899, 50,

The amount expended during the tiscul year ending June 30, 1500, is
$541,560.84.

The river and harbor act approved June 3, 1896, provides:

That any balance of former a'm»mprialiunv now availuble and the money heredy
appropristed and authorized to he expendad for the said section of said river betwees
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the mouth of the Missouri River and the mouth of the Ohio River, or so much
thereof as mar be necensary, shall be expended in the construction of suitable dredge
boats, portable jetties, and other suitable appliances, and in the maintenance and
operation of the rame, with the view of ultimately obtaining and maintaining a
nsvigable channel from 8t. Louis to Cairo, not less than 250 feet in width and 9 feet
in depth at all periods of the year, except when navigation is elosed by ice.

In the $9,364,899.50 above mentioned is included what has been
expended for dredge fplant, rtable jetties, and appliances for tempo-
rary improvement of the channel and for operating the same. is
smounts to ahout $533,489.53. Of this $62,317.64 was expended
during this fiscal yvear. The present value of the plant pertaining to
this temporary work is now estimated at approximately $232,846.24,

The available balance includes the unexpended balances from special

allotments made by Congress, as follows:

For bank protection at Cairo, I, st of July 5, 1884 _.................. 7, 400. 00
For bank protection on east side of Mississippi River, opposite to mouth

of Misouri River, acts of June 3, 1896, and March 3, 1899............. 52, 487.76

Totl oo e HY, K87, 768

The balance of the estimate for the original project not appropriated
June 30, 1900, is %6,592,500,02,

It is estimated that the sum of $1,000,000 can be profitably and
economically expended during the fiscal year ending June 30, 1902, in
the permanent improvement of the river, in accordance with the
original ijm-t and in the work of temporary improvement, with a
view to obtaining a navigable channel from St. Louis to Cairo not less
than 230 feet wide and 9 feet deep at all periods of the year, in accord-
ance with the requirements of the river and harbor act of June 3,
1896. Of thix amount it is estimated that $150,000 will be expended
upon the operation and maintenance of dredges, portable jetties, and
other u{)plimwos for the temporary improvement of the river.

It is believed that the importance of this improvement is conceded,
and that therefore no argument as to its desirability or necessity is
required. Such being the case, the only question at issue is its suc-
cessful and economical prosecution to a proximate completion. The
work is of great magnitude and cost, an(i iy of such a character that,
unless pressed with such appropriations as its magnitude warrants,
satisfactory results either as to progress or economy can not be ex-

ted. Successful results from the partial execution of the projected
improvement will be of no great value to through traflic, the most
important cluss of na\'i(gution. until extended throughout the full
length of this reach. Uncompleted works suffer damage and depre-
ciation by inability to protect and complete them on account of partial
or complete failure of ulppropriati(ms, and the large plant required for
their prosecution entuils a considernble loss by its eare and deprecia-
tion during each suspension of operations, as was the case during the
last half u¥ the paxst fincal year. '

In order that the work can he intelligently and economically carried
forward, ample appropriations for a term of years should be provided,
88 is now done in the case of important contract works, and an
appropriation of $1.000,000 per annum for five years is carnestly

recomnended for this purpose.



2640 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY.

This work is in the collection district of New Orleans. The nearest port of entry
is St. Louis, Mo., at which place the customs collected during the fiscal year endir
June 30, 1900, amounted to $1,611,005.21. The amount of internal revenue col.

lected was $14,641,090.91.
Money statement.

July 1, 1899, balance unexpended............ .....oouiuiii ... $911, 130.92
September 11, 1899, transferred from aﬂ)ropriutiun ior preventing break
in “fississippi River at Beechridge, 111 ..... ... Cesecesenacaceannaas 9, H87. 48
March 17, 1908, transferred from aps)mpriation for preventing break in
Mimimilpfi River at Beechridge, I ... .. ... . ... . ... . . ... 12, 714. 84
January 17, 1900, redeposited by Maj. Thoe. H. Handbury, Corpe of
Engineers, U. 8. A., to credit of appropriation .........ccoeueen... 5. 84
Amount appropriated by sundry civil act approved June 6 1900 . ... .. 100, 000, 00
’ 1,033, 439. 08
June 30, 1800, amount expended during fiscal year................. .. 541, 560. 84
July 1, 1900, balance unexpended....... ... .. ... ... ... . ..., 401, 878. 4
July 1, 1900, outstanding liabilities............. ... . . ... $7,457. 43
July 1, 1900, amount covered by uncompleted contracts .... 42, 841,01
50, 208, 44
July 1, 1900, balance available......_............ ... .. .. . 1441, 579, 80
[Amount that can_be profitably expended in fiscal year ending June
30, 1902, in addition to the balance available J uly 1, 1900:
For worke of improvement. ................ ... .. $350, 000. 00
) For maintenance of improvement ......... ... ... 150, 000. 00
1, 008, 000. 00
Submitted in compliance with requirements of sections 2 of river and
harbor acta of 1866 and 1867, of section 7 of the river and harbor nct
| of 1899, and of sundry civil act of June 4, 1897,
LINT OF APPROPRIATIONS,
By act of —
June 10,1872 ... $100, 000. 00
March 8, 1873 .. L 200, (ex). 00
June 23, 1874 ... 200, 000, 00
SMarch 8, IR875 . 200, (kx). 00
August 14,1876, . ... ... . .. . ... ... .. .. ..l 200, 000, 00
June 18,1878 ... .. ..o . ..l 240, 000, 00
March 3, 1879 ... .. ... .. ... 200, (0, 00
June 14,1880 ... . .. ... . L L oL T 2, 000, 00
March 31881 ... ... ... ... ... G406, OO0, 00
August 2, 1882, ... ... .. .. ... .. .. ... . .. 600, 000, 00
July 5, 1884 ... L 520, (wx), 00
August 5, I886 .. .. .. ... ..o ... ... ... .l ST, OK), 00
August 11,1888, ... ... ... . . .. .. ... J(X), (MR). 00
September 19,1890 .. ... . . ... . ... . ... ... 400, 000, 00
July 13,0802 oo 525, (00, 09
March 3, 1883 .. ... ... ... . . ... et 698, 133, 313
August I8, 084 TOK, 343,18
L R AR 33
June 3,18 275, ), 00
Juned 1807, Lo 673, 533. 33
$525, (XKD, 00

YOf this balance special allotinents have been made by Congress, as follows:

Bank protection at (‘airo, 1., act of July 5, 1884 (halance) ............ 7, 40, 00
Bank protection east side of Misimippi River, opposite mouth of Missouri

River, acts of June 3, 1806, and March 3, 1899.. ... ... ... . . . 52, 487,76

: 59, 887, 76
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By act of —Continued.

July 11848 .. .. ... ..., e e ettt aaeaeaaan $673, 333. 33
March 3, 1899 . ... ... ....... e eema i aas st anaan 873, 333. 33
June 68,1900 .. ..., vttt me e 100, 000. 00

T e, o, 99,98

List of condracts in furee,

bate of up- Date of begin- -, 0 expirntion

Articles. Name of cantraetor., proval, ning work.
Stemders............. Ed 1 Howand .. ... Feb, 7189 10 days pfter  Sepr 6, I,
notice,
6,000 pilex, more or lesw ... T.J. Mows Tie Co. ..., Feb, 16,189 15 duys after When delivery in
. notiee, completed,
0,00 cuble yards stune,  Jno, A Lohrum, ... .. Febh, 20 vy L doo.o Do,
more or Jess.
st piles, more or loss ... Fred, Hartweg.. ..., Feb, 2w |, do ... Do,
.08 cuble yards stone,  Emecline E, Burke ... Mar, %1899 ..., do....... b,
more or less, :
0 Batlmts,,vennnnnn. o, Ruell C. Aernold . ... July 27,139 10 days sfter  July 29, 190,
natice.
COMMEHRCIAL STATISTICS,
Receiptn aned shippments at St Loviz, Mo,, diring the yrars 1806- 15209,
Revvipts, shipmenta.
Articles, .
(R I € L 17 U P T T S D I
Burbed wire, ores, and metals ipig Tona.  Tons,  Tous,  Tuna, liina,  Tous,  Tune.
and manufactured). ... L L 0,0 25 HY 15200 2000 3,20 2,019
Cement ... ....ooiiiiiieivnnnninan.. 9342 4,717 | RUN) | 3 R ..
Cosland coke................ cee SALRA 200 2R R0 6, 30 X 69, 30
Cotton asud cotton prixluects PR 12,7 T I ¥ S S 4 26 1. 145
GrocerieR and dairy preadocts o0 T HY O DGSHT 2 e 19,595 1, w6
Hay, sced, grain, Hour, meal, ete. .. 55, 148 36,694 58, %H 14,4085 345 LR
Live stock and produets. ... ... ... 20,474 2,158 2,579 m 5,790
Lamber. ... i 173,591 104, J6h 129,376 36, 572 3, 945
Merchandise nnd sundries, ... (.. W0, 74) 825,908 2K 821 WL TU3 RS KNS TN 199
Vegetablesand fruit . ... ....... 6,84 13,513 4191 9oNR 078 K10 106
White Jead, vils. ete .0, & H 9 2 152 25895 L9S 077
Witiesand liguors ... L N B 1] r3) 9 L9 4, 3,677
1T ) 0 PAYS 13 P 17 12 R
Total.... ...l G71760 HI6,670 6,00 {66,610 572 {10 109,00 SIS WKL 6
Trausferred by feevis acroe the river at NI Laois,
Tunx Tons,
1806 ... ..., DANTSE KRR, 4, 133, 871
89y . B, 42,674 I8 L. A, 036, 750

Shipments down the river from laudings between S, Lonis and Cairg turing the yeara
VAN BN

Grain, including Hour, mea), ete,, and coal: Tons,
IR ML L e 5,513
| E e e e e 649, K15
R O a3, T8H
L ceeeesetctacntaaanren 30.716

ENG 1300 168
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. Ah annual apprépriaiicih;- not to exceed 181’0(),0001i for carrying on
this work was made"b{the‘act of August 11, 1888, - Under this appro-.

priation the two snag
tions where necessary., = ; S s
. For recapitulation of commercial statistics reference should be mude
to report upon improving Mississippi River between Ohio and Missouri
rivers., ’ B ‘ ~ -~ * _

oats will patrol the river and remove obstruc-

Amount drawn under sectioin 7, act of August 11, 1888 - neeieenrannn. $88, 710, 05

June 30, 1801, amount expended during fiscal year .................... . 86,710,056

July 1, 1601, amotmt avallable for Ascal yesr 1901-2.............5..... 100,000,00
(See Appendix Y 1.) ' ' :

8. Mississippi Biver between Ohio and Missowrs rivers.—The oFiginal

condition of the naviﬁable channel of this portion of the Mississippi-

River before the work of improvement was begun was such that the
natural depth at low water was in mang glaces from 3% to 4 feet. The
channels were divided by islands, whic

diverted, to the detriment of navigation..

The first work for improvement began in 1872, and was continued

for a number of years as appropriations were made, the works consist-
ing of dikes and dams of brush and stone, erected with a view to con-
fining the low-water volume to a single channel, and of revetments, to
hold and preserve the banks where necessary or advisable to do so. .

The present project is a continuation of the plan adopted in 1881,
1t contemplates confining the flow of the river to a single channel hav-
ing an approximate width below St. Louis of 2,500 fect, the natural
width in 'mang' glaces being: from 1 to 14 miles., 'This result. is.to
be accomplished 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 carried in suspension or rolled on the bottom
by the river. The banks, both old and new, are to be revetted or
otherwise protected where necessary to secure permanency. Pendin
the completion of the permanent improvement, the low-water channe
is to be improved each season by the use of dredges and other tempo-
rary expedients, 3 , : o } '
_ The object of the improvement is to obtain eventually a minimum
depth, at standard low water, of 6 feet from the mouth of the Missouii
to 8t. Louis, and of 8 feet from St. Louis to the mouth of the Ohio. -
The original estimate of the cost of the improvement, as revised in
1883, is $16,897,500, - . - o ST T
~The total amount expended to June 30; 1900, was. $9,155,433,08,
exolusive of $180,000 allotted by scts to projects for improvement
between the Illinois and the Missouri rivers, including Alton Harbor,
- The amount expended during the fiscal year- ending June 80, 1901,
includes $42,718.52 expended during the. year for dredge plant, port-
able jetties, and for operating the same. The total amount thus fav
expended for what is" termed temporary 'channel improvements is
$576,208.05, muich-of which has been for plant that is now.on hand and
available for future work, The approximate value of  this plant. is
596,07, LT T
... The result of -the expenditure of this amount has been the partial
improvement of the whole reach of the river from St. Louis to Cairo.
During the past year there was at all times during open navigation a

ormed sloughs and secondary.
chiannels, through which a %‘reat deal of the volume of the flow was
0 .
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channel depth of 5 feet or more throughout this reach, and excepting

for a few days, a depth of 6 feet or more. The river reached a low.

water stage of 3.4 feet below standard low water., T

~ Thework done during the past year in the line of permanent improve-
ment consisted in repairs to existing contraction worksand revetments
and a further extension of the same in localities where work had been

-commenced, in addition to new works in localities where no work had
horetofore been done. :

For the permanent improvement of the river new works were con-
structed or extended opposite the mouth of the Missouri River, at
Osborne Field, Rush Towhead, Penitentiary Point, Ste. Genevieve, Mo.,
‘Horse Island (opposite Chester), Liberty, Ill., Devils Island, and Bufalo
Island for the protection of caving banks and at Ste. Genevieve, IIl.,
for the improvement of a shoal crossing. '

Repairs were made to existing revetments at Danby Landing,
}Ji}mrty, 1\1}110., and to Cairo protection, and to existing hurdles at

siberty, Mo. : -

Dredging for the improvement of the low-water channel was carried
on at Sulphur Springs, Crystal City, Stantons Towhead, Winter Har-
bor in Old River, Manskers, and Bainbridge. Buoys were maintained
on all shoal crossings during the low-wateY season. -

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 at least 6 feot will he maintained betwoen
St. Louis and Cairo during all low-water stages that the river is open
to navigation, and until the projected depth Is obtained throughout by
the extensionand completion of the works for the permanent improve-
ment. ‘There can be no doubt of the ultimate success of this perma-
nent improvementand of its value to the commercigal interests involved.

To prevent the suspension of this important work for lack of funds,
the river and harbor act of June 8, 1896, made provision for three
gem's’ work from July 1, 1897, to be paid for as approFriatiohs should

¢ made by law, at the rate of $678,333.83 annually. The last of these
aimnual appropriations was provided by the act of March 8, 1899, and
was practically exhausted bfy June 80,1900, By‘s'uspending all opera-
tions during the last half of the previous fiscal year sufficient funds
were reserved for emergencies and for urgent low-water operations
during the past seagson, ~To the amount thus reserved $100,000 was
added by allotment from the act of June 6, 1900, but the total of all
available funds, after deducting allotments for specific localities, was
sufficient for only three months’ work with a limited force after reserv-
ing sufficient funds for the care of the large and valuable plant belong-
ing to this work until other appropriations become available. All
operations were suspended during the last half of the fiscal year, and
there appears no probability of resuminf them during the next fiscal
year. The total loss of time by reason of the failure of appropriations
will therefore be at least two years., - The loss to the Government and
to the commerce of the Mississippi River by the interruption of work
on this important improvement can not be even approximately stated.
The care and depreciation of plant will alone cost the Government
more -than $100,000 for each year’s suspension, with absolutely no
return. . The improvement not only makes no progress, but actually
retrogrades, and navigation interests are decreasing from failure to
obtain and maintain such channels as are necessary for economical.
- transportation. * It seems now certain that the procuring of satisfac-
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tory channels at all seasons of open nav‘igﬁti’oh is'merel’y a‘r’n:ttb;ter 'of,

roviding funds in suflicient amounts to do the work economically,
he local officer states that $150,000 is required annually for tempo-

rary low-water operations alone. A - ,

“The sundry civil act approved March 8, 1899, requires that from the
appropriation made by thatact forimproving the Mississipﬁi River from
the mouth of the Ohio River to the mmouth of the Missouri River the sum
of $10,000 *“ shall be expended for the protection of the bank on the Mis-
souri side and to deepen and to straighten the channel at Wittenberg, in
Perry County, in the State of Missouri.” Captain Burr, the local officer,
reports that » careful examination and survey of the locality in which the
work is proposed to be done under this allotment of $10,000 have been
made and fail to show that any work is necessary for the protection of
- the bank on the Missouri side or for straightening the channel at any

point in the neighborhood of Wittenberg; the Missouri bank requires

no attention, and the channel is in a good and satisfactory condition, I
recommend, therefore, that the provision requiring the expenditure of
funds at this locality be repealed, and that authority be given for use
of the amount on the general worlk for im(‘)rovement of the Mississippi

River between the mouth of the Ohio and the mouth of the Missouri.
Recapitulation of commercial statistics. ,
1897, 1898, 1899, 1900,

CTone. | Tums, | Tome, | Tous
Receipts and shipments at 8t Lows...oo.cvvavinne.. 1,046, 0856 906, 168 669,816 | - 767,590
Transferred by forrfes at 6L LOWIR . . oovrverinnernennn. 3,042,674 | 4,083,871 | 05,036,730 b, 218,967
Shipped from Iandings between 8t, Loudy and Cairo .. 49, 816 - 63,785 30,716 | 62,040
TOtRl. e sneverneess erererbirne e raaersannaas 4,168,624 | 4,993,824 | 5,737,201 | 0,02, 107
July 1, 1900, balance unexpended .. ......oocueeeemnnnnennnnnnnn ve--.1$491, 875, 11
March 26, 1901, transferred from upfropriation for preventing break
in Mississippi River at Beechridge, 1} ... ... i iuimennne... 1,044. 56
Redeposited, canceled, and disallowed vouchers: :
July 28, 1900, .. ot iae ittt et eeaaoaaaaan 21.71
August 10, 1900........... Ceeaesrennacnsittananaa mereean feeeiaes - .84
December 20, 1900 ........cccenennn.... cerdarennsrannauene 13. 00
. : ‘ 492, 965. 22
June 30, 1901, amount expended during fiscal year........cocoouen.... 836, 841. 01
July 1, 1901, balance unexﬁended... ..................... ceeraeeaia.. o 166,114.21
July 1, 1901, outatanding liabilities ................iceiiiiivunnenn... 4, 088, 97
July 1, 1901, balance available ....................... errnmeseit wus *162, 030. 24
July 1, 1801, amount covered by uncompleted contracts .............. 12,249,

Amount that can be profitably expended in fiscal year ending June 80, -~ . -
- 1903, for works of 'xmgrovement and for maintenance, in addition to o
the balance available July 1, 1901 ............. Neervrreneennnionns  078,333.00

Submitted in compliance with requirements of sundry civil act of June L

- 4, 1897, and of section 7 of the river and harbor act of 1899, - '

(See Appendix Y 2.) A

1$3:13 less than amount stated in previous annual report, . ‘
*Distributed under subheadings as follows: ; S

For bank protection at Cairo, IlL, act of July 5, 1884 ..........
 For revetting bank opposite mouth of Missouri River, act of March 3, . N
D £ P PR (/X"
* For from mouth of Ohio River to mouth of Missouri- River, act of - R
o June 6, 1900 .. s i eiiien st an s eesraessinaciisaasaniasas 06, 336,10
For. protection of bank on Missouri side and to deepenand straighten . -
channel at Wittenbérg, Mo., act of March 8, 1899................ ~10,000,00

| - Amount covered by uncompleted contracts. .. e.ovsiaeucinisasion 12, 249,60

162, 030'24

“$2,671,70
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Y a.

IMPROVEMENT OF MISSISSIPPI RI}IVVE%?;S BETWEEN OHIO AND MISSOURI

A concise statement of the project for and history of this work will
be found in the Annual Report of the Chief of Engineers, United
States Army, to which this report is an appendix, as well as on page
2631 of the )Report of the Chief of Engineers, United States Army, for
1900.

Reference should be made to the Report of the Chief of Engineers,
United States Army, for 1894, Eages 1577 et seq., for information
relating to the development of the various forms of construction and
for a rZsumé of the vurious types employed between 1872 and 1894
and to the Reports of the Chief of Engineers, United States Army, for
1895 (p. 2059), 1896 (p. 1717), 1897 (p. 2012), 1898 (p. 1698), and 1900
(p- 2632) for ninor details as to forms of construction.

During the past year the types of construction in use in recent years
have been followed). Lumber was used entirely for mattress construc-
tion for both hurdles and bank protection with a marked increase in
economy and rapidity of construction. A disk sand anchor that was
developed for use as moorings in mattress and hurdle construction and
for dredges and channel buoys has proved very efficient. A simple
and economical form of grader, consisting of an ordinary scraper oper-
ated by a derrick scow, was employed by a contractor’in bank grad-
ing f)repamtory to the placing of the stone revetment. Descriptions
of all these appliances will be found in the technical appendixes to this
report.

ince the adoption of this project work has been done substantislly
according to the methods referred to above at the following localities:
Piasa Island, Alton Harbor, mouth Missouri River, St. Louis Harbor,
Cahokia chute, Arsenal Island, Horsetail bar, Carroll Island, Twin
Hollows, Pulltight and Beards 1sland, Chesley Island, Jim Smiths, Sul-
hur Springs, %oster Island, Lucas, Cornice Island, Calico Island,
Michaels Landing, Osborne Field, Rush Tower, Danby Landing, Fort
Chartres, Crooks ianding, Turkey Island, Ste. Genevieve, Kaskaskia
Island, Horse Island (Chester), Clearyville, Liberty Island, Seven?-six
Landing, Hambull'g, Devils Tsland, Minton Point, Cape Girardeau,
Commerce Island, BurnhamIsland, fowersIsland, Goose Island, Buffalo
Island, and vicinity of Cairo.

Since the last annual report work for the permanent improvement
of the river has been carried on in the following localities:

Mouth of the Missouri River, Osborne Field, Danby Landing, Rush
Towhead, Penitentiary Point, Ste. Genevieve, Horse Island (opposite
Chester), Liberty, Devils Island, Buffalo Island, and Cairo Protection.

Dredging for the betterment of the low-water channel was carried
on at Sulphur Springs, Crystal City, harbor in Old River, Manskers,
and Bainbridge. ‘

PERMANENT IMPROVEMENT.
Mowth of the Missouri River (16 miles above St. Louis).—The object

of this work is stated on page 2633 of the Report of the Chief of
Engineers for 1900. The protection begun the previous year was
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extended up the bank to stages varying from 17 to 20 feet above low
water of 1863, and the subaqueous grotection was extended 1,000 feet
downstream, and the bank protected to about the 13-foot stage.

Osborne Field, Illinois (Rush Tower Reach, 37 miles St.
Louis).—A sui‘nmag;of operations upon this work will be found on

ge 2634 of the Report of the Chief of Engineers for 1900. The
E:nk continued to cave below the existing protection, and the latter
was extended downstream 3,030 feet by a subaqueous mattress, the
bank above it being protected to 13 feet above low water of 1863,

Danby Landing, Missours (40 miles below St. Louis).—A summary
of the operations at this point will be found on page 2634 of the Report
of the Chief of Engineers for 1900. A bad crossing exists at this
locality and additional regulation is necessary. A middle bar crowds
the low-water flow strongly along the Missouri bank and causes a scour
to o greater depth than existed when the protection was placed. Sev-
eral breaks have occurred progressively downstream with the move-
ment of this bar. During the last low-water season five such breaks
took place within a distance of 1,200 feet and were repaired.

Rush Towhead, Nlinots (42 miles below Si. Louis).—The channel
through Fish Bend Cut-off having attained a sufiicient width, the pro-
tection of the face of Rush Towhead was undertaken to prevent fur-
ther widening and to hold the bank in line with that of Penitentiary
Point below. Two thousund four hundred and thirty-five linear feet
of subaqueous mattress was placed and the bank was revetted to the
13-foot stage above low water of 1863,

Penitentiary Point, Illinois (44 miles below St. Louis).—The pro-
tection of the bank at Penitentiary Point has been under consideration
for several years, but has been deferred to enable the limited appro-

Eriation to be applied to more urgent work elsewhere, The caving

ad progressed to such an extent as to threaten an increased pressure
against the head of Fort Chartres series of hurdles on the Missouri
side, 3 miles below, and the holding of the bank became necessary.
Six thousand three hundred and ﬁgty linear feet of subagueous mat-
tress was placed and the bank was revetted to the 14-foot stage above
the low water of 1863.

Ste. Genevieve, Il (66 miles below St. Louis).—A summary of the
operations at this point will be found on page 2634 of the Report of
the Chief of Engineers for 1900. For the further improvement of the
Turkey Island crossing an additional series of three hurdles was pro-
jected, but only one could be constructed on account of lack of suffi-
cient funds. Hurdle No. —2 was built to a length of 850 feet and
finished with a stone buttress and inclined T-head. It produced a
marked improvement in the crossing, over which a good depth of water
was found all season.

Ste. Genevieve, Mo. (60 mites below St. Lowis).—The reach from
Little Rock Landing, Missour1, to the head of Kaskaskia Island is
now the most troublesome and difficult section of the river between
St. Louis and Cairo. The conditions now existing and only partiall
remedied are due to the Kaskaskia Cut-off of 1881, and although muc
work has been done, a lar%e additional expenditure will be necessary to
secure good navigation. The Illinois series of hurdles was built between
1891 and 1896, and the Missouri series between 1894 and 1896, both
series being designed to contract the river to a width of 2,500 feet.
In 1897 and 1899 the bank below the Missouri series was protected for
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a distance of 7,950 feet. These works have not been sufficient to pro-
duce the full result desired, and, moreover, the river was slowly return-
ing to its natural condition by the abrasion of the ends of the hurdles,
To hold the accretion on the Missouri side, the bank was protected
last season for a distance of 6,900 feet, beginning above Hurdle No. 12
and extending downstream to within supporting distance of the pro-
tection placed in 1897,

Horse Island, Missour: (opposite Chester and 72 miles below St
Louzs).—A summary of the operations at this point will be found on
page 2635 of the Report of the Chief of Engineers for 1900. A slight
cave under the mattress was repaired and the revetment extended
1,300 feet downstream to the end of the existing mattress.

Liberty, Mo. (82 miles below St. Louis).—The bank protection extend-
ing from Anchor Landing to Bishops Landing was regaired by secur-
ing its head where undermining was in progress and raising 2,200
feet of the revetment to-stages of 18 and 21 feet above low water. It
was intended to continue raising this revetment during the present
season, and it is feared that the suspension of operations on account of
the failure of a prolpriut.ions will result in material loss at this point.
The repair of Hurdle No. 10, which was in progress at the beginning
of the year, was completed. In closing the break 495 linear feet of
new hurdle was constructed.

Liberty, 1U. (86 miles below St. Louis).—The Libert (Mo.) series
of hurdles deflects the current to the Illinois shore at Wagners Land-
ing. Six thousand eight hundred and fifty linear feet of this bank
was protected in 1896, the same season in which the hurdles were built.
The caving continued downstream from this protection, and the bend
having become for a portion of its length as deep as appeared desir-
able, the 1896 protection was last season extended downstream by
6,575 feet of subaqueous mattress, above which the bank was revetted
to the 14-foot stage. Five thousand five hundred linear feet of the
1896 protection was extended up the bank to the 19-foot stage. As
funds become available this work should be extended downstream about
5,000 feet, or to a total length of 18,500 feet. . :

Devils Bland, Llinois (195 miles below St. Louis).—A summary of
the operations at this point will be found on page 2636 of the Report
of the Chief of Engineers for 1900 and on page 1703 of the Report of
1898. The bank protection at Swift Sure, immediately above the
head of Devils Island chute, was extended by a subaqueous mattress
upstream 5,350 feet to the foot of Hamburg Towhead and bank revet-
ted to u stage 9 feet above low water. The total length of this protec-
tion above and below the chute is now 15,100 feet. '

Buffalo Island, Missouri (162 miles below St. Lowis).—The caving of
the bank from Anita Towhead to the head of Buffala Island, a distance
of 4 miles, if allowed to continue, would affect adversely the result
sought to be gained by the series of hurdles on the Illinols side oppo-
site Buffalo lgl?md. (Vhile funds were not available to protect the
full length of this bank, a beginning was made near the foot of Anita
Towhead and-ﬁa- rotection carried 5,000 feet downstream to 1,100
feet below Philadelphia Point by a subaqueous mattress and the bank
revetted to the 8-foot stage.

. Cairo Protection, Illinois (178 miles bdow St. Lowis).—A descrip-
tion of this work will be found in the reports of the Chief of Engineers
from 1876 to 1881 and for 1885, 1887, and 1891. The continued cav-
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ing back of the face of Eliza Towhead exposed the head of the 1884
mattress, and a small break in the bank resulted. A subaqueous mat-
tress 466 feet long was placed to cover the break and the bank upstream
from it, and a liberal amount of stone was used to secure the upstream
end of this mattress. The bank above the mattress was revetted to the
14-foot stage.

Plates I and II,' accompanying, show the river from the mouth of
the Missouri to the moutE of} the Ohio and the relation of the various
works of improvement to each other and to the section of the river
affected by each. The improvement in accordance with the adopted
general project is extensive and progressive. While it is practically
continuous for 60 miles below St. Louis, it is not complete at any point,
and in the lower section work has been confined to such points as give
the greatest trouble to navigation and return the greatest relief for the
money expended. It is not expected that the contraction works con.
structed in new localities in the past and preceding year will be all that
are required to rectify the river in their respective localities. They
are only the commencement of certain series which it will be necessary
to construct to hold the river permanently. Their location has been
so chosen as to give the best results with the money available and to
minimize the amount of work to be done during the following low-
water seasons with the expedients now available for the temporary
improvement of the channel.

TEMPORARY EXPEDIENTS.

Dredging for the temporary relief of navigation during the low-
water season of the summer and fall of 1900 was carried on at Sulphur
Springs, Crystal City, Stantons Towhead (Ste. Genevieve Bend),

anskers, and Bainbridge. Dredge No. 4 was in commission from
July 25, 1900, to November 8, 1900, and dredge No. 3 from August 8,
1900, to November 1, 1900. A rather rapid fall of the river in the
ear‘liy part of August developed several shoal crossings, of which Bain-
bridge was the worst, with 5 feet of water. This condition lasted but
a few days, and was relieved by a rise in the river, after which a good
stage prevailed almost uniformlg' to the end of the working season.
The two dredges were continued in commission, ready for service,
but were worked only intermittently at the localities mentioned and in
o nin$ the channel into the winter harbor occupied by the floating
plant of this district.

No use was made of portable or other temporary or semipermanent
structures during the year. It was proposed to adapt for the temporary
improvement of shoal crossings the floating curtain employed in the
early eighties for permanent work, but no occasion for its use arose.

For details relating to portable jetties and dred%in appliances refer-
ence should be made to the reports of the Chief o E%)gmeers for 1881,
1882, 1889, and 1895 to 1898, inclusive. '

The buoying of shoal crossings was systematically undertaken dur-
in? the past season. The value of buoys for marking_ﬁw-water chan-
nels became evident from the small number placed during the season
of 1899, althou%il diﬂicultg was experienced in keeping them in posi-
tion by any anchor that depended upon weight alone for its holding

1 Not printed.
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wer in the shifting bed of the river. During the past scason these
gﬁoys were moored to disk anchors, 10 inches in diameter, jetted about
12 teet into the sand. This type of mooring proved successful, althou h
the scour was sufficient in a few instances to relcase the buoys. Or_ i-
nary oil barrels moored b{ one end were used for buoys, and the prin-
cipal losses were due to their being run over at night by steamboats.
he records of this office are deficient in some res;)ects as to the
physical data necessary to determine fully the effect of the improve-
ment upon the regimen of the river. To make good a part of this
deficiency a series of discharge measurements at St, Louis, Mo., was
carried through the flood and low-water seasons of 1900. Unfortu-
nately for the completeness of this series, the freshet of 1900 was much
below the average magnitude, although this fact did not affect the
prime object of the measurements, which was the determination of the
relations of stage and discharge at and near low water. A special
report upon these measurements by Mr. W. S. Mitchell, assistant
engineer, is attached hereto.

PLANT AND MATERIAL.

The plant belonging to this improvement has been maintained in
efficient working condition during the year. It is designed for the
exccution of work by hired labor, on the basis of an expenditure of
$750,000 per annum upon the permanent improvement, but with an
apparent tendency to make appropriations in smaller amounts and to
apply a consideral\' nroportion of them to temporary work it will be
necessary to diminish the quantity of plant by omitting to replace
worn-out items,

Under his contract of July 17, 1899, for the construction of 60 flat-
boats, Mr. Ruell C. Arnold, of Leavenworth, Ind., delivered 24 boats
on August 10, 1900, and 27 boats on December 23, 1900. The remain-
ing 9 boats were delivered on July 1, 1901, comFleting the contract.

%Jnder formal contracts 42,941 linear feet of first-class and 49,207
linear feetof second-class pile timber were purchased during the year;
also 15,709.80 cubic yards of riprap stone.

By hired labor there was obtained at the Government quarries at
Little Rock, Mo., 46,330 cubic yards of riprap stone, at an average
cost of $0.7859 per cubic yard loaded on barges. Eight thousand two
hundred and eighty-six cubic yards of stone were purchased in open
market. Under- written proposals and acceptances 4,277,487 feet
B.M. of common or cull lumber were purchased for construction of
mattresses.

Mr. D. M. Currie hus continued in charge of the duties of principal
assistant engineer and Assistant Engineers William S. Mitchell and
John O. Holman in field charge of construction work. The quarry-
ing of stone by hired labor was in charge of Assistant Enﬁineer E. D.
Libby, Assistant Engineer C. D. Lamb had charge of the engineer
depot, where are received and distributed most of the supplies of this
district and are made the necessary repairs and additions to tools and
plant.  All of these gentlemen, together with the office force connected
with the work, have been many years in ths service, and have dis-
charged their duties with marked efficiency and faithfulness to the
interests of the Government. For further details concerning the oper-
ations of the year, attention is invited to the report of Mr. D. M.
Currie, assistant engineer, attached hereto,
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. ESTIMATES.

The original estimate of the cost of the improvement of the Missis.
eippi River between the mouth of the Ohio and the mouth of the Mis-
souri River as revised in 1883 is $16,397,500.

The aggregate amount of funds appropriated and made available for
this woﬁx to June 30, 1901, is §9,624,999.98.

_ The total appropriations to date amount to $9,804,999.98. Of this
amount $180,000 was allotted by acts and projects for improvement
between the Illinois and the Missouri rivers, including Alton Harbor,
leaving & balance of $9,624,999.98, as stated above, to be applied to
the project for the general improvement of the river between the
mouth of the Missouri and the mouth of the Ohio rivers.

Of this amount there was on hand June 30, 1901, an available balance
of $139,780.64, exclusive of outstanding liabilities. The amount
that has been expended upon the project to this date is therefore
$9,485,219.34.

The amount expended during the fiscal year ending June 30, 1901,
is $335,760.90.

The river and harbor act approved June 3, 1896, provides:

That any balance of former appropriations now available and the money hereby
aKpropriated and authorized to be expended for the said section of said river between
the mouth of the Missouri River and the mouth of the Ohio River, or so much
thereof as may be necessary, shall be expended in the construction of suitable dredge
boats, portable jetties, and other suitable appliances, and in the maintenance and
operation of the same, with the view of ultimately obtaining and maintaining a navi-
gable channel from 8t. 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 is
closed by ice,

"In the $9,485,219.34 above mentioned is included what has been
expended for dredge plant, portable jetties, and appliances for tempo-
rary improvement of the channel and for operating the same. TE(i)B
amounts to about $576,208.05. Of this, &2,%8.52 was expended dur-
ing this fiscal year. The present value of the plant rtaining to this
temEorary work is now estimated at approximately $225,526.927.

The available balance includes the unexpended halances froin special
allotments made by Congress, as follows:

For bank protection at Cairo, 111, act of July 5, 1884 ... ..o ooneeenn... $2,571.70

For revetting bank opposite mouth of Missouri River, act of March 3,1899. 30,872.84
For protection of bank on Missouri side and to deepen and straighten

channel at Wittenberg, Mo., act of March 3, 1899 ... .._............. 10, 000.00
Total e et e 43, 444,54

The balance of the estimate for the original project not appropriated
June 30, 1901, is $6,592,500.02. -

It is estimated that the sum of $1,000,000 can be profitably and
economically expended during the fiscal year ending June 30, 1903, in
the permanent improvement of the river, in accordance with the
original project and in the work of tempora improvement, with a
view too taminﬁ a nayvigable channel from St. Louis to Cairo not less
than 250 feet wide and 9 feet deeg at all periods »¢ the year, in accord-
ance with the requrements of the river and harbor act of June 3,
1896. Of this amount it is estimated that $150,000 will be expended
upon the operation and maintenance of dredges, portable jetties, and
other aggllanoes for the temporary im})rovement of the river.

It is believed that the importance of this improvement is conceded,
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and that therefore no argwnent as to its desirability or necessity is
required. Such being the case, the only question at issue is its suc-
cessful and economical prosecution to a proximate completion. The
work is of great magnitude and cost, and is of such & character that,
unless pressed with such appropriations as its magnitude warranta,
satisfactory results either as to progress or economy can not be ex-
ted. gwcessful results from the partial execution of the projected
improvement will be of no great value to through traffic, the most
important class of na\(r}gation, until extended throughout the full
length of this reach. Uncompleted works suffer damage and depre-
ciation by inability to protect and complete them on account of partial
or complete failure of appropriations, and the large plant required for
their prosscution entails a considerable loss by its care and deprecia-
tion during each suspension of operations, as was the case during the
greater dpart of the past fiscal year.
_, In order that the work can be intelligently and economically carried
forward, ample appropriations for a term of years should be provided,
83 is now done in the case of important contract works, and an appro-
priation of $1,000,000 per annum for five years is earnestly recom-
mended for this purpose.
This work is in the collection district of New Orleans, The nearest port of entry

is St. Louis, Mo., at which place the customs collected during the fisca year endin
June 30, 19801, amounted to $1,700,780.72. The amount of internal revenue collec

was $15,678,447.02,
, Money statement.

July 1, 1900, balance unexpended. ...........eeeeemcmeeneanneoeonn. 18401, 875. 11
June 30, 1801, amount expended during fiscal year.........o........ 335, 760, 90
July 1, 1901, balance unexpended - ceeee.eeeemen oo oeeaeoenennnenn 156, 114. 21
July 1, 1901, outstanding Habilities. .. ..vemeeroooonoos oo 4,083.97
July 1, 1901, balance available.................. eemaceeaeneraaan 2152, 030. 24
July 1, 1801, amount covered by uncompleted contracts. ............. 12, 249. 60

[Amount (estimated) required for completion of existing project.... $6, 772, 500. 02
Amount that can be groﬁtably expended in fiscal year
ending June 30, 1903, in addition to the balance avail-
able July 1, 1901:
1 For works of improvement. .......cooeenemnoo ... $850, 000. 00
For maintenance of improvement ......c........ . 150, 000. 00
. . ————— 1,000, 000. 00
8Submitted in compliance with requirements of sundry civil act of June
4, 1897, and of section 7 of the river and harbor act of 1899,

-

1$3.18 less than amount stated in previous annual report.
* Distributed under subheadings as follows:

For bank protection at Cairo, III., act of July 5, 1884. .. ooooooonnnn... $2,571.70
Follé 9réavett;ing bank opposite mouth of Missouri River, act of March 3, 50, 872,84
.............................................................. , 872,
For from mouth of Ohio River to mouth of Missouri River, act of June
6,1900.....cnceineiicicrcanacnraa-. P ceecorseciusrenee £6, 836, 10
For protection of bank on Missouri side and to deepen and straighten
channel at Wittenberg, Mo., act of March 8, 1899.......... cacensensa 10,000.00
Amounnt covered by uncompleted conirasts ......... tesacscencnnccnns 12, 249. 60

162, 030. 24
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LIST OF APPROPRIATIONS,

By act of— 4 By act of—

June 10, 1872 ......... $100, 000. 00 September 19, 1890 ...~ $400; 000. 00
March 3, 1873 ... ... 200, 000, 00 July 13,1802, ... ... 525, 000. 00
June 23,1874.......... 200, 000. 00 March 3, 1893 .. ...... 658, 333. 33
March 3, 1875 ......... 200, 000. 00 August 18,1804.... .. . 7b8,333.33
August 14, 1876. . ...... 200, 000, 00 March 2, 1805........ 758, 333. 33
June 18, 1878 ..._..... 240, 000.00 June 3, 1896.......... 276, 000. 00
March 3,1879 ......... 200, 000, 00 June 4, 1897 ... ... . 673, 333. 33
June 14, 1880 ......... 250, 000. 00 July 19, 1897....._ ... 325, 000. 00
March 3, 1881 ......... 600, 000, 00 July1,1898.......... 673,333, 33
August 2, 1882......_.. 600, 000. 00 March 3, 1899........ 673, 333. 33
July b, 1884........... 520, 000. 00 June 8, 1900 ......... 100, 000. 00
August 5, 1886 ........ 375, 000. 00

August 11, 1888 ... .. 300, 000. 00 Total veunreannnnn.. 9, 804, 999, 98

Contract in force,

Date of ap- |Date of n-| Date of ex-
Articles, Name of contractor. proval.p. ning work. | piration,
60 flatboata............ Ruell C. Arnold......cevveves.s.. July 27,1899 | 10 days after | Sept. 29, 1900
notlce.

COMMERCIAL BTATISIICS,

Receipls and shipments at 8t. Louis, Mo., during the years 1897, 1898, 1899, and 1500,

Receipts. Shipments.
Articles.
1897, 1898, 1899, 1900, 1897, 1898, 1899, 1900,
Barbed wu% ores, and met- | Tons, Tons, | Tons. Tonas. Tone, Tons. Tons, | Tons,

ala(pigand manufactured).] 25,449 | 15,424 2,001 1,900 ] 2,618 2,240 2,040 | 1,887
Cement...cccivevcinne.n seene] 4,747 1,915 1,131 827 |oeeeereeifunvcnceocfennnannaafonsonns
Coaland coke ..oenuee.nnn.... 22,490 | 24,850 | 86,850 |(......... 117,280 | 69,686 I......... 5,720
Cotton and cotton products..| 1,808 2,221 2,628 1,227 , 776 1,445 1,825 2,524
Grocerlesand dairy products.| 18,311 ] 28,5682 19,806 { 27,208 9,492} 11,886 | 10,858 ] 10,372
Hay, seed, grali, four, meal,

] (A 34,604 | 54,084 ] 44,385 | 60,958 [ 250,221 | 218,880 90,888 | 128,392
Live stock and products..... 24,168 | 21,679 | 22,122 22,850 | 9,19 | 5,790 6,846 7,220
Lumber....coc.cceeeneennnnn.. 103,165 | 129,876 | 86,672 | 85,808 | 4,480 | 8,045 7241 4,158
Merchandise and sundries...| 327,993 | 228,821 | 201,703 805,619 { 84,806 | 78,100 | 82,505 | 76,485
Vegetables and frufts........ 18,513 4,191 9,848 b6, 833 2,810 1,856 8,169 2,501
White lead, oils, ete.......... 90 25 162 18 1,981 2,07| 1,128) 1,481
Wines and Jiquors....... 30 % 9 6| 4m1] 3e17| 47| 4
WOOl....ciciietneesncernnness 282 43 2 1 1 b 3 N IR

Total....c...... seses.-.| 576,670 | 506,585 | 466,610 | 612,010 | 469,885 | 399,583 203, 205 | 245, 580
Transferred by ferries across the viver at 8. Louis,
Tons, Tons
1897, cietttnnetcriiunseenrsnanas 8,042,674 | 1899........cenereirnanennens cesecrinenca 5,036,730
B 2. . T , 033, 10000 cceiiierronitencaraaronnonssnenn 218,967

Shipments down the river from landings between St. Louis and Cairo, during the years
1897, 1898, 1893, and 1900,

Grain, including fiour, meal, ete., and ¢oal—

2000.. ... oo veetsrenaaneonne rertenrerarrarnasan vevannas rereerraeeene verees
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Aug. 14,1876.
June 14, 1880,
Mar. 3,1881.

Sept. 19, 1890,
June 4, 1897,

June 30, 1879.
1879 to 1887.
June 30, 1878.
Mar, 31, 1879,
Nov. 15, 1882,
Jan. 20, 1887,
Sept. 1,1887.
Jan. 17, 1900.

July 28,1900,
Aug. 10, 1900.
Dec. 20, 1900.

June 10, 1872,

Mar. 3,1873.
June 23, 1874.
Mar. 3, 1875.

Aug. 14,1876,
June 18, 1878,
Mar. 38,1879,
June 14, 1880,
Mar. 3, 1881.
Aug. £,1882.
July 5,1884.

5, 1886.
11, 1888.
19, 1890.
13, 1892.

3,1803.
18, 1894.
2, 1895.
3, 1896,
4,1897.
19, 1897.
1, 1898.
3, 1899,
8, 1900,

Aug.
Aug.
Sept.
July

,}\m'
ug.
Mar.
June
:}' u{ne

uly
July
Mar.
,T une

June 30, 190i.

To special appropriations for— -
Channel of Mississipp}i) River, opposite St.

Touig. e cicemeameeccinann P $29, 600, 00 .
Cape Girardesu and Minton Point ........ 20, 000. 00
Ice harbor at St. Louis 60, 000. 00

13 S 000. 00
Cape Girardeau and Minton Point 000. 00
Harbor at 8t. Loui#. . oo coveenccnnnenn... 000. 00
Preventing break at Beechridge, 111 00

$401, 600. 00
To miscellaneous receipta (deposited) :
Errornot found ......coevenoienaa... 27.51
Fuel sold to officers..caeeenninnuinnann... 214.73
Error voucher 45, first quarter, 1877 ...... .67
Sale of powder and fuse.................. 33. 60
Repayment of mileage ......ooooe ..., 88.64
Error voucher 60, November, 1886........ .10
Barge sunk by Anchor Line.............. 1,708. 53
Repayment error voucher 3, September,

1898 .t eearacanniaaian 5. 84
Canceled vounchers 97 and 141, June, 1900. 21.71
Disallowed on voucher 125, August, 1889.. .84
Overpayment on voucher 149, November,

1900 .. oe e icec e e e ereainians 13.00

—_— 2,113.17
To appropriations for—
Mississippi River, between Illinois and Mis-

BOUTL oot e meaccreacrnccevanaaeenean 25, 000. 00
Misgissippi River, between Missouri and

Meramee ... o........ Cemecencannmacen 100, 000. 00
Misuigsippi River, between Missouri and

10t eisececacenasrecannnenanesoanas 200, 000. 00
Mississippi River, between Ohio and Illi-

MOIB « v it ceeeieiie e cacacccesonnea 200, 000. 00
Mississippi River, between Illincis and

L N 200, 000. 00
D e e et ccecccanecsaanaaaa, 200, 000, 00

Do e 240, 000, 00

3 200, 000. 00

) ) 250, 000. 00

DO e 609, 000. 00
Mississippi River, Cairo to Iilinois........ 600, 000. 00
Misgsissippi River, between Illinois and

hio. e 520, 000. 00

Do . 375,000. 00

Do e, 300, 000. 00

Do e 400, 000, 00
Mississippi River, between Ohio and Mis-

7011 ) o S 525, 000. 00

15 1 S 658, 333. 33

0 758, 333. 33

Do 768, 333. 33

3 ¢ T 276, 000. 00

Do e 673, 333.33

3 L 325, 000. 00

L5 673, 333. 33

Do e 673, 333. 33

D 3 .:eo. 100,000, 00

9, 829, 999. 98
To nonpaymenis—
Unpaid percentuge on annulled contract .. 900.17
Unpaid percentage on contracts in force. . . 765, 60
Unpaid leber ........ seemserescancncnnna 3, 726. b4
Unpaid miscellaneous. ...eoeeneenn.... eees 3,408,861
8,797.92

) S ceeceonn ——— .. 10,293,719.84
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June 30, 1901. By construetion between 1llinois and Mis-
souri rivers—

Piasa Island dam..... reeameameaaanan $37,910. 41
Piasa lsland dam, cutting channel.... 3, 116.86
Altondam............. . .....l ... 33, 740. 05
Alton dike. ... ..ooooeomn. 126, 652.74
———— $201, 420. 08
By construction between Missouri and Ohio rivers. ... 8,467, 461. 04
BY Jettie8 . o oo eee e 114, 603. 53
By dredging ........... 246, 367. 13
By surveys and gauges 212, 448. 28
By amounts withdrawn for office of Chief of Engineers. 2,120.50
Bylossaccount ....... . .. ... ... ... .. .. ..., 146, 066. 93
By propertyonhand .. ... ... .. . ... ... ....._.. 650, 508. 20
By material onhand .................... S eeaeens 58, 043, 43
By aﬁpmpriat\ions unexpended:
isgissippi River, Missouri to Ohio. . _$156, 114. 21
St. Louis Harbor .. .....co.ooi ... ... 31,237.97
Beechridge, Il...................... 6, 430. 56
. —_—  193,782.74
Total . e 10, 293, 719. 84

REPORT OF MR. D. M. CURRIRE, ABSISTANT ENGINEER.

S, Lous, Mo., June 80, 1901.

Carrain: I have the honor to submit the following report of operations for the
improvement of the Mississippi River from the Ohio to the Missouri River during
the fiscal year ending June 30, 1901:

This wovk was begun in 1872 and carried on as funds have been available. For
the object of the improvement, projects, classes of works, forins of construction, and
localities at which work had been done ﬁx;ior to the inning of this fiscal year,
reference should be made to the Annual Report of the Chief of Engineers for 1900,
A;’ipendix Z 2, pages 2631 et seq., with references therein named.

he operations this ¥ear comprised constructing, extending, and repairing hurdles
and bank protection for the permanent improvement; dredging and buoying the
channel for temporary relief to navigation; constructing, repairing, and caring for
plant; making surveys, procuring materials, and other work incidental to the
improvement,.

ork for permanent improvement was carried on at the following localities:
Mouth of the Missouri River, Osborne Field, Danby landing, Rush Towhead, Peni-
tentiary Point, Bte. Genevieve, Illinois; 8te. Genevieve, Mo.; opposite Chester,
Liberty, Mo.; Liberty, Ill.; Devils Island, Illinois; Buffalo Island, Mo.; Cairo
protection; surveys. )

Dredging was done at the follov'vinﬁ!ocalitiee: Sulphur Springs, Stantons Towhead,
entrance to harbor in Old River, Manskers, and Bainbridge. The channel acrosa
shoals was kept buoyed during the low-water season.

MOUTH OF THE MISSOURI,

The protection of the bank opposite the mouth of the Missouri River was extended
to the medium stage ranging between the planes of 17 and 20 feet above low water
of 1863, St. Louis gauge, and the subagueous protection was extended 1,000 feet
downstream to Station 110--25, with revetment to the foot of the bluff bank at about
the stage of 13 feet, 8t. Louis gauge.

OSBORNE FIELD, ILLINOIS (RUSH TOWER REACH).

This protection was extended 8,080 feet downstreamegg' & subaqueous mattress and
revetment to the stage of 16 feet above low water of 1863, St. Louis gauge. The old

work was repaired as required.
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DANBY LANDING.

The work at Danby landing was the repair of several small hreaks in the bank
protection caused by a middie bar which for two years had been moving gradually
flownstream, throwing the volume of the river at low stages in a narrow channel
against the revetment and scouring to depths much greater than existed when the
mattress was placed.

In the early part of July two breaks were made, followed by a third in the middle
of the month, a fourth on the 27th, and a fifth in the latter part of Octoher. They
were all small and were enibraced within ahout 1,200 feet, beginnigg 500 fect from
the upper end of the stonework. They were between 50 feet and 150 feet in length
and extended hack through the revetment and in one instance 20 feet farther.

These breaks were all repaired with new lumber mattress, laid on the old hank
lines, with smaller mats in the pockets thus formed.

; A};ove]the mattresees the bank was regraded and faced anew with stone to the 20-
oot level. .
About 1,230 linear feet of mattresses were made and 2,000 feet of bank was revetted,

RUSH TOWHEAD, ILLINOIS.

The protection of Rush Towhead was begun and 2,435 feet of subaqueous mattress
were placed with revetment above to the stage of 13 feet above low water of 1863, St.
Louis gauge.

PENITENTIARY POINT,

The work at this locality was the protection of the bank to the stage of 14 feet ahove
low water of 1863, St. Louis gauge.

A '\mhaqm:mm mattress 6,350 feet long was placed, September 25 to October 13, froia
the foot of the wooded point—Penitentiary Point—below Salt Lake Slough, along the
bank and extending around the point below Farmer landing.

The wooded hank referred to, about 1,200 feet in len h, was not revetted, as it was
thought to be sufficiently protected for the present by fallen trees and brush.

The stone revetment was partly placed at the same time with the mattress shortly
afterwards (November 3 to 9), was completed along the entire length of the latter to
the foot of the bank at about the 14-fool level.

STE. GENEVIEVE, ILLINOIH,

'Il‘he “l'ork at this locality was the construction of hurdle No, —2, whichiwas 850 feet
in length.

The hurdle was located 4,100 feet upstream from hurdle No. 2 of the same geries,
and was built with three rows of three-pile clumps, with the shore end protected by
revetment and the river end supported by a T-head and buttress,

The mattress was built of lumggr in the usnal manner. The foundation mattress
for the main line, 107 feet in width, was carried continuously from the shore to the
riverend. Submerged anchors, first used on construction works in the resmir of hur-
dle No. 10, at Liberty, were used instead of the anchor row of piles to hold the mat-
tress in position during its construction and sinking.

The anchors, cast-iron disks 16 inches in diameter, were jetted by the pile drivers
to & uniform depth of 17 feet on a range 100 feet above the upstream edge of the mat-
tress at intervals varying from 25 feet in the atronf current at the river end to 35 feet
in the weaker current near the shore. Two cables of §-inch wire attached to each
anchor provided separate fastenings for the plant and the mattress, the shorter cables
of 55 feet in length holding the mooring flats in position just above the mattress, and
the longer cables of 120 feet in length, leading under the mooring flats, holding the
mattress until released by means of a tripper at the end of each cable,

Three anchors with single cables of 50 feet in length were placed 300 feet apart on
a range 500 feet above the line of the mattress anchors solely for mooring plant dur-
ing the construction of the hurdle. They were used by the driver crews in placing
and recovering mattress anchors and while drivingathe first row of piles in the main
line, by the mattress crew in holding the lumber barge and way flats while building
and the stone barge while sinking the mattress; and after the main line was driven
were again used in floating stone barges across the face of the hurdle while reballast-
ing the wattress at_the base of the clumps. The use of the submerged anchor in
}éurdle construction has been very satisfactory, and especially in sinking the founda-

on mattress,
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The first and second rows of clumps in the main line and 250 feet of the third row
at the shore end were driven in the usual manner with the piles in the first row, or
at least one in each clump projecting to the 25-foot stage above low water. Cables
were placed from the upper to the lower row whenever necessary to bring the clum
into contact with the longitudinal stringers placed hetween the different rows. The
remainder of the third row consisted of three-pile clumps driven directly under every
third clump of the ugper row, with short stringers between thesingle clump and the
adjacent clumps of the second row. The stringers between the first and second rows
were placed 8o as to break joints on the same third clump of the upper row, thus
utilizing to the best advantage the supporting strength of the third row. The mat-
tress, “f}mre hroken by the driving from 30 to 40 feet below its upstream edge, was
rehallasted with two barge loads of riprap and one of -spalls as a protection against
scour at the base of the ¢ umlps.

The shore end of the hurdle was protected by 95 feet of mattress placed above and
116 feet below the foundation mattress, and with it formed a protection 300 feet in
length by 100 in width, of which 125 feet was above and 175 feet below the main
lire. These mattresses were heavily ballasted in sinking and then revetted from the
low-water stage to the water’s edge. The revetment was continued to the top of the

ded bank, but was gradually decreased in length from 300 feet at the base to 228
fer:t at the top of the bank. The piles jetted in the bank for the shore connection of
the main line were placed in a clump of three at the water's edge and continued in a
single row to the 20-foot stage. The shore end of the longitudinal stringer, carried
on the downstream side of the single row, was buried in the bank at about the 22-foot
stage and covered with revetment.” The shore dike of riprap, raised 2 feet above the
revetient, was Elaced around the piles, jetted in the bank, and continued 40 feet into
the clumps of the main line.

The T-head mattress, 300 feet in length by 100 in width, was placed equally above
and below the main line. The T-h piles were driven on the linit line and were

laced in & double row of three-pile clumps for a length of 40 feet above the main
Ene and in a single row of three-gxle clumps for a length of 80 feet helow the main line.
Thetops of all the piles aboveand one of each clump in 40 of the 80 feet below the main
line reached the 25-foot stage, the height to which the piles in the first row of the
main line were carried. Three barge loads of riprap were used in the buttress, of
which one was placed at the base of the clumps and on the T-head mattress and two
in the an%le formed by the main line and the downstream portion of the T-head
clumps, The crest of the stone, which was ju:t below the main line, was brought to
the 10-foot stage.

BTE, GENEVIEVE, MO,

The work st Ste. Genevieve, Mo., was the protection against further erosion of
the accretions accumulated by the hurdle system and to prevent further destruc-
tion of the hurdles. The mattress was Ylaced from 500 feet above hurdle No. 12 to
within 400 feet of hurdle No. 18, a total length of 6,900 feet. Revetment was placed
to the stage of 10 feet above low water of 1863 upon 6,500 feet of this distance—being
omitted at a few points where the bank was below the prevailing stage of water, 8
feet 8t. Louis gauge. The projecting ends of hurdles 12, 14, 15, and 18 were filled in
with stone, forming them into buttresses or spur dikes.

The mattress was carried around the ends of Nos. 12 and 15, but was stopped at
No. 14, across which a T-head mattress was sunk.

The channel through this reach shifted several times during the low-water sesson
from the crossing between hurdles Nos. 20 and 22 on the east side and Nos. 10 and
12 on the west, but finally was buoyed over the middle bar, and ran from the Moro
Light to the foot of Stanton Towhead. -

OPPOSITE CHRESTER.

At this locality the work was in repair and extension of the protection of the river
front of Horse Island. This protection was placed during high i?;]gee of the river.
A small cave which had occurred under the mattress was repaired, and the revet-
ment was extended 1,300 feet downstream to the lower end of the mattress pre-
;(l‘gllml{ placed. See Annual Report Chief of Engineers, 1900, Appendix Z 2, pages

et seq.

LIBERTY, MO.

The work at Liberty, Mo., included bank protection and hurdles.
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BANK PROTECTION.

The hank protection at this locality was repaired and extended as follows:

The erosion of the bank at the upstream end of the protection, which had under-
mined 100 linear feet of the revetment and destroyed the head of the mattress, was
checked for the remainder of the season by spreading a harge load of riprap and one
of spalls for a length of 100 feet at the base of the mvil:f hank, and further dam
to tm mattress was prevented by spreading a barge load of riprap and two of spalls
acrogs its head in a shore distance of 150 feet. -

The revetment above the mattress, reduced by the erosion of the bank to 1,700
feet in length, was raised to an average stage of 21 feet above low water. The space
of 900 feet between the upperand lower mattress, where the shore bar of gravel ren-
dered mattress protection unnccessary, was revetted to the 18-foot stage above low
water for a length of 400 feet at the upper end and 100 feet at the lower portions of
the gravel formation. The revetment at the head of the lower mattress was raised
to the 18-foot stage for a length of 300 feet. |

Stations and stages to which the revetment was raised during the working period:

Rtationx of 100 Htage above

feet. low water,
1t06........... 20
Tt ... 21
......... 20
Dtold .......... 21
Htol6 ... ..... 22
17to1%.......... 21
Wto22 ......... 13
- MWtodT ..., 18
27680 ... ...... 18

Nores.—Destroyed by the crosfon of the und xetween stations 0 and 1,
8tation 18, fout of upper mattress,

Above gravel formation. Not revetted between stations 22 and 26,
8tation 27, head of lower mattrers,

HURDLEN,

The work of repairing hurdles was in progress at the beginning of the fiscal year,
and was continued until completed by cloging the gap in hurdle No. 10,

The work of thig year, eqnivalent to 175 feet of main line, finished the second and
third rows of three-pile clumps across the gap and a single row of three-pile clumpe
under the shore end of the old hurdle, which, for a length of 225 feet, remained in
fair condition. At the shore, where a bar prevented the use of the drivers, the
clumps were strengthened by braces jetted to a depth of 8 feet, with the top of the
brace butted against and wired to the second or lower row of clumps in the old hur-
dle. The new work connected with the old hurdle at the shore end, but in order to
avoid the deep water through the gap at the bar end, the hurdle was deflected 80
feet upstream, joining the old hurdle from above. This detour of the main line
increased the iength of driving required from 290 to 420 feet, and with the e%uivalent
length of 75 feet under the shore end, made a total of 495 feet required for the
of the hurdle. The small amount of drift in front of the hurdle where the bar con-
nection was made allowed the close approach of the drivers and obviated the con-
struction of a buttress between the new and old work,

LIBERTY, ILL.

The work at Liberty, Ill,, was the extension and repair of the bank protection.

The bank protection at this locality, 8,850 feet of which was p in 1896, was
continued downstream to a total length of 13,425 feet. The work done includes
6,676 feot of mattrees, with revetment, to an average stage of 14 feet above low
water, and the repair and raising 5,600 feet of the former revetment to the 19-foot
8

he mattrees was built of lumber to the regulation width of 120 feet. Two ion
were engaged simultaneously in its construction, one building and sinking 8,615 feet
in 13 working days, an average of 283 feet’ ;;er day, and the other 2,975 feet in 13}
days, an average of 224 feet per day. These lengthsof 8,615 and 2,975 feet were built
and placed in continucus sections, with the inshore of the mattress following
the stage of the river, which changed from the 7 to the 18-foot stage daring the.
period of construction from Sepwmger 19 to October 6,

pe4
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The revetment above the new work was placed between the low-water stage and
the foot of the bluff bank, in which 3,092 yards of spalls were used in covering the
mattress and 3,835 yards of riprap in the medium-stage revetment.

Stations and stages to which the revetment was raised during the working period:

Stations of | Stage above - Statlons of Stage above! Stations of . Stage above
00 feet, | low water. 100 feet.  low water. | 100feet. | low water. |
14 to 23 20 . 37 18 , 61 to 65, 18

4 21 ) 88 20 i 68 to 67 19
25 to 27 2 W 39 tod0: 19 ’ 68 20
28 to 29 20 . dltoyd 18 - 69 to T1 18

30 19 . 45 i 19 ) 72 16
31 to 32 17 | 46 to 47 ¢ 20 '8 to 111, 14
33 to 35 19 L 48to50 ! 18 132 to 134 ¢ 13

8 21 ¢ bl to 60 | 17 4 -

!

Notka.—The revetment between stations 0 and 13§ is in good condition and partially covered with
depoait.

1,931 yards of riprap used in recovering bare places between stations 13} and 684 and in extending

that portion of the revetment to the stages as tabulated.
Station 68}, junction of old and new work.
Revetment above new work carried to foot of the bluff bank.

DEVILH IRLAND, ILLINOIS.

The work at Devils Island was the extension of the hank protection at Swift Sure
5,350 feet upstream to the foot of Hamburg Towhead, ‘with subaqueous mattres and
mewtmefnt above to the foot of the bluff bank at the stage of about 9 feet above low
water of 1863.

The mattress of 120 feet in width was built of lumber. The two parties enfga.ged
in the simultaneous construction built continuous sections of 2,600 and 2,750 feet in
14 and 12 working days, respectively, a combined average of 208 feet lper day foreach
party. The stage of river during its construction graduall dropi)e( from the 10 to
the 6 foot stage, and marks the contours covered by the inshore edge of the mattress.

Riprap and spalls were used in the subaqueous revetment, which covered the
inshore edge of the mattress to about the low-water stage and a narrow strip along
the hase of the bluff bank to an average stage of 9 feet above low water.

BUFFALO ISLAND, MINSOURI.

The work at Buffalo Island was the placing of 5,000 feet of subaqueous protection,
with revetment above, to the foot of the bluff bank at about the atage of 8 feet above
low water of 1863, This protection extends from a point about 250 feet above the
foot of Anita Towhead to about 1,100 feet below Philadelphia Point.

" Two parties were engaged in the construction of the mattress, one huilding and
sinking 2,900 feet in fifteen and a half working days, an average of 187 feet per day,
and the other 2,100 feet in fourteen days, an average of 151 feet per day. These
lengths were built of lumber in continuous sections 120 feet in width, and were
placed with their inshore edge at about the 8-foot contour, the average stage of the
river during the period of construction.”

“*Spalls and stones to the amount of 1,500 yards were used in the revetment which
covered the nattress above the low-water stage and a narrow strip along the base of
the bluff bank to the 7 and 8 foot contour.

CAIRO PROTECTION, ILLINOIS.

The work at Cairo protection was in regair of that work.

“A lumber mattress 468 feet in length by 120 in width was placed at the upstream
end of the Cairo protection to check the erosion which threatened the partial
destruction of that work. Of thin length, 400 feet was placed above and 66 feet
feet below the small point of exposed revetment, which In all probability marked
the upstream end of the former protection. The mattress was built with’ both the
Mimsisippi and Ohio at the 13-foot stage, but the current slong the bank was much
less than expected and not as strong as dunng the inspections of the locality during
lower stages. The water was 40 feet deep at the outer edge of the mattress.

“Eight barge loads of riprap, 2,113 cubic yards, were used, of which 1} were used
in sinking the mattress; 2 were unloaded in a shore distance of 110 feet, covering 56
feet of the mattress and 56 feet of the river bed just above, and 44 were used in revet-

ENG 1901-——138
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ting the remaining length of mattress for a width of 40 feet along the shore and the
bank above to the 14-foot stage. The total length of the revetment was 690 feet, of
which 56 was upstream and 169 downstream from the limit of the mattress.”

DREDGING,

At Sulphur Springs two cuts were made across a reef which threatened to become
an obstruction to navigation.  After working three days there was an increase of 5§
fect in depth, from 6} to 12 feet, but in the meantime the river had risen 3} feet
showing a gain of 2 feet due to dredging. The dredge returned to this locality and
did further work.

At Crystal City a channel 1,500 feet long from Cornice Island Hurdle to the rail-
road incline was dredged three cuts wide (about 120 feet), and a cut of single width
S40 feet) was made from the incline to the deep water passing Platin Rock, The
depth in the channel approaching the incline was increased 8 feet, from 6 feet to 13
feet, and ntinued in good condition to the close of the season.

At Stantons Towhend there were three distinet crossings, of which the lower two
were marked by lights, when dredging was begun upon the lowest one. A channel
two cuts wide was drc«iﬁed and the ridge between partly cleared up when u rise in
river made further work unnec.ssary.

At entrance to Harbor in Old lgi\'er dredging early in the season while
awaiting developments in the needs of work for the relief of navigation and again at
the close of the season.

At Manskers a shoal developed and dredging was begun, but a rise in the river gave
sufficient channel depth, and work was discon“inued after workin%gne day.

At Bainbridge the channel divided and made two crossings, both shoal, which
was improved only after considerable dredging.

BUOYING CHANNEL.

A party was organized early in August to patrol the river, sound and mark the
best channel on all shoal crossings throughout the reach between the Ohio and Mis-
souri rivers, whick gave great relief to navigation.

PROCURING MATERIALS,

The quarry force procured the stone required, 46,880 cubic yards, in addition to that
procured under contract and in open market. .

PLANT.

The plant was constructed, repaired, and csred for as required.

Sixty flate were under process of constructinn by contract with Mr, R. C. Amold,
of Leavenworth, Ind., of which 51 have been delivered,

The other plant, including steamers Wm. R. King, Gen. H. L. Abbot, and Gen.
T. L. Casey, and ere:}fesNos. 3 and 4, received such o imuz repairs as were required.
The steamer Gen, Gillmore was condemned as a towboat and was broken up, the parts
(l:eing eithe{ sold or used for other purposes, as was most advantageous to the

jovernment.

SURVEYS,

Burveys were made as required in connection with the construction of permanent
improvement works, the application of tempo expedients and for the study of
local channel conditions from Fines Bluff to Cornice Island, from Danby to Brickey
Mill, from Moro Island to Koskaskia, and from Clearyville to the foot of Liberty

nd.

A special survey was made of the harbor approach to the landing at Harrisonville,
IlL, and the bank between the Chain of Rocks and S8awyer Bend was located.

lft'tlgd slopes between Turkey Island and Bishop Landing were determined and

o

Discharge measurements begun during the preceding fiscal year were continued
until March of this year at the engineer depot, this city. The table herewith shows
this year's results. See table, Annual Report of the Chief of Engineers for 1900, pages
2659 and 2660, showing results of last year.

The gauges established along this reach of the river were repaired as required, read,
and the readings recorded for future reference.
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RESULTS,

Six feet was the least channel depth, except during short periods of transition from
higher to lower stages and changes in sailing directions.

PORMHE OF CONSTRUCTION,

* The forms of construction have remained eesentially unchanged, unless the substi-
tation of the disk anchor for anchor piles be considered a change of form. It has
been used wherever anchorage was required and has many advantages over ordinary
anchorages for use in connection with this improvement, works having similar con-
ditions, and for many other purposes.

REPORTH OF ASSISTANTS,

This report is indebted to the re%orta of assistants in local charge for quoted text
and quantities of work shown in the annexed tables, as follows: To report of Mr.
William 8. Mitchell for quantities of work at mouth of the Missouri; Osborne Field;
Danbys; Rush Towhead; Penitentiary Point; 8te. Genevieve, Mo., and opposite Ches-
ter (Horse Island ), Ill.  To the report of Mr. John O. Holman for quantities of work
and other details at Ste. Genevieve, Ill.; Liberty, Mo. ; bank protection and hurdles;
Liberty, Ill.; Devils Island; Buffalo Island, and Cairo protection. To the report
of Mr. E. D. Libby for procuring stone by hired labor. To reports of Mr. W. M.
Penniman and Mr. E. C. Wiley, respectively, masters of dredges Noe. 3 and 4, for
dredging operations. To Mr. C. D. Lamb’s report for care and repair of plant.

PLATES,
For location of works reference should be made to plates Nos. 1'and 2.
TABLES.

The 3uantities of work done are shown in the accompanying tables.
ery respectfully, your obedient servant,
D. M. Currik, Assistant Engineer.
Capt. Epw. Bunrg,
Corps of Engineers, U. S. A.

BANK PROTECTION.
Tuble of work for the year ending June 30, 1901.

Mattress, Revetment.
Linear feet.[Square feet. Linear feet.'Squam fcet,
lilinuls bank opposite mouth of Missourl River:
BubRQUEOUS, NEW ...vununnnnniirennconnnnnnnnnss 1,000 126,000 {..oovueeivaa)ermnivinanan
Ol N B, DOW . cee e enrnnnierneaseansoros lecnensonvonn]eecrnnsneans 9,425 820, 500
chomb%:leld. L: i 3,080 “8, 500
UDRGUOOUS, BOW ,..covvvviirnncrnneniacnnocnnaens; 8,000 408,900 [oeeeee v tevninnnnn,
edi WDeW, ... . Ll eveenan weleenenns enes 8,000 109,000
Medium 5 (¥ R Jecereeneones cesene seenen 5,000
Danby Landing, Mo.: i
%uemqugnwun TODAIF ...ooeiiicieiiiiraeniiaacanns 1,250 205,178 |...... aooerl e
mse TOPRIL. .. .eniniiiiiicracaieerendiiiiescnoase]ooncnnes A
Rush Towhead, 1. '
%lel:ini?lueoul. new....ccceveese. recesancraeieerenes 2, 485 304,375 1...... sash 5460
m aufe 1 O I eoeciceionans
Penitentiary Po nL 1. ' )
BUDAGUEOUN, DEW ...ccuu.unnneereiinrerearenanesans 6,860 798,750 [oreeneceroaionaaninnnns
Medium h DOW .. iciiiiiannceruenvecscsnssanfonececesscanloccnncsesaen 6, 800 118,900
8te. Genevieve, Mo.:
Bubaqueous, new..........c.cooiviiiennrninann.n, 6,900 ; 957,500 |............ ccee...en.,
Nedium ) ABW o veeenneeneionnas toressreessras]eiatacacenasiresscosannns 6,500 128,000
Bank o te r (Horse Island), 11l.: )
Medium stege, new...... ereoransioeantcttotatrnarlaracnrnnsecofeabecnransne 1,828 81,876
“"“J.?w,‘“’ ) 28,500
llaidt R} | PN AN I
llediu!ln stage, '.’Q’w ....................................................... 2,500 B1, 576
?lnu;ln‘xﬁ;om' BOW.eoeiieenieinneerreaeanernnns 6,57 | 789,000 |..... sl o
DN P cenafaceccennse o
Dms!: avnd, Il 5,350 000 , ,
UGOUS, BEW veuneneunciranransannnsanasenass] 5,860 ] 642,000 |oeovenreneoafeennnnnnnes
Med} new...........l JORORRORURPN I oot IOt 5,850 82,000
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Table of work for the year endmg June 30, 1901—Continued.

' Mat(ren- Revetment

Llnear feet 'Squarefeet Lineur leet Squnre!eet,

p— | ’ Cfmm———ee—

But‘fulo Island, Mo.:

BubBQUEOUS, BEW . .vvveeeneeeneeneeenneennn... ; 5,000 { 600,000 |............ feteenennans
Medium stage, new..............ooovueirii it | SRR IR ,000 | 25, 000
Cairo protection: { | ; :
Subagueous, repair.............cooiiiiiiiniiiunn, : 466 , 58,920 {...ooiiniin i
Medium stage, repair........... ..o 0oLl fooveaneonnns reeareeneann 690 | 30, 000
B 38,366 4,876,620 ; a1, 850 1,232,500
RECAPITULATION

7,840 ; 134,45
4,876,620 ' 61,860 1,232,500

HURDLES?

Table of work done for the year ending June $0, 1901.
STE. GENEVIEVE ILL.

- P i | Mattress. | Revetment, : (mulmg
]?l‘llg. ‘Strln \ )
Hurdies. | € [ Amount.| Pitew. | SU7I08" | Cablen. 1 Lin- s guare| LI guyyq
ber. l feet, eet. feet. | feet. ﬁ-et ; )nrdu.
! ' — B B .
Shore proteetion, | . Sqg. L.
NeW ..oenerennan -2 L"z,zf:o 27 3 10 210 | 21,200 | 276 | 11,040 | 300 450
- Lin,
Main line new... ...... , 850 . 726 57 464 852 | 90,834 [...ofeemnvenn]eresna]onnenns
Tee-heads and )
buttresses, new.|...... 1 of each. 1% 1 PO 30 300 {30,000 !......0.00cciiifeeninn]ecnnnns
Total.......feveue. f..... ..... 807 60 504 | 1,362 (141,634 | 276 | 11,040 | 300 450
Total length of hurdles b bmlt, 850 feot,
LIBERTY, MO.
Hurdles. n%::gég_ Amount.| Piles. | Stringers. | Cables,
Linear’ﬂ.
Mainline, repair.....c.ccoovuiviriiiinennrnnnnns 10 175 172 M 27
Total length of hurdles built, 175 feet.
RECAPITULATXON
—gw --gi_“ a Maittress, Revetment. | Grading.
=2 o o o o ;
3 H
——— gE ¢| (&% |E| % B8
21958 g B (28] 8|88 1|8
$ 2 a 5 -
S| 316 |B (& |83 & £ 3|8
Ste. Genevieve,lll ..] 850}...... 2| 807 60| 504 11,862 141 584 | 2716 ]11,040 | 800 450
Liberty, Mo ....ceoicfeeocc| 176 1...... 172 | 84| 2871....... U PO MDD SRS S .
Total...... veeo| 850 | 1TH 21 979 94| 791 |1,862 | 101,684 | 276 | 11,080 | 800 456
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Table of discharge measurements taken during the year ending June 30, 1901.
[William 8. Mitchell, observer.}

Discharges, cubic feet per
second.

Date. ! Lacality. 88“%:’; fod Current meters.

floate. No.29. | No.34.

1900, Feel. !
Iy 2 St. Louls, engineer depot .........o.eeiiiiiennnn.s 11.4
g do 11.4
10.7 |
10,2 ;
10.56 -
9.8
8.5
9.2 .
11.8 .
12.9 .
e,
ug. .
Auk 10.6 ¢
8.4
7.1
8.9
9.2
8.9
9.6
Sept. 4 10.1
9.9
7.3
6.7
6.0
6.3
7.6
8.8
{et. 11.0
13.4
13.2
1.5
10.2
10.1
1.7
12,6
12.6
Nov. 7 13.5
12.6
1.9
118
11,6
Dee, 10.0
8.6
8.6
7.4
7.4
6.9
a1y 6.2
by 6.2
4.8
58
1901,
Jan. 0.6
2.2
R
Feb, 16 28
Mar, 41

bP. M,
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1 Rmnomnz{smgeand whrecks’ from the Mississippi Riis beloiv the
mouth of the Missouri River.—Before this work was bogun, and for
many years thereafter, the navigation of the river was seriously
incommoded by numerous snags, logs, etc., which-had lodged in the
channel, afid to which additions were made with each rise in the river,
A'large number of wrecked flathoats, barges, steaniboats, and other
river craft are found .in-the navigable channels and form a continual
menace to lifo und property.
For the removal of these obstructions appropriations:were made as
early ay 1824, - The project adopted consisted of building boats suita. -
ble for removing the snags, logs, rack heaps, ete., and operating them
whenever the stugo of water was favorable and funds were available,
‘The dmount expended upon this work on the reach of the river below
the mouth of the Missouri prior to 1879 can not now .be definitely
~ascertained, for the reason that during much of the time appropria-
tions were made at irregular intervals in lump sums, to be applicd to
several streams g their needs or the terms of the law might require,
From March 8, 1879, when the fitst specific upS)rdpriation was mado,
up to June 30, 1901, thero had been expended $1,638,884.59, This
expenditure made grént improvement in the navigation of the river
and lessencd the danger to hoats, o - o -
‘Two steol anag boutss were employed in removing the ohstructions
to navigation hetween the mouth ‘of the Missouri River and Now
Orleant, and during the yenr removed 8,907 snags, 27 drift pilos, and 7
wrecks; 28,870 trees wero felled and 17,867 miles in all was traversed,
An annual appropriation, not to exceed $100,000, for carrying on
this work was made-hy the act of August 11,1888, Under this appro-
priation the two snag boats will patrol the river and remove obstruc-
tions whore necessary, ' . .
- For recapitulation of commoreinl statistics reference should be made
to report upon improving Mississippi River between Ohio and Missouri
rivers, - :

Awioint drawn under section 7, act of August 11, 1888 ................ $02, 639, 67
June 80, 1802, amounrt expended during flseal year..........cooeeen... - 02,039, 67
July 1, 1002; amount avallablo for flscal year 1902-8............. eeenes 100, 000, 00

(Sec Appendix X 1.)

-2 ‘,szasz'qs&'p{)i River botween Oliio and Missourt »ivers,—In its origi-
nal condition the navigablo channel of ‘this section of the Mississippi
River had a natural: dopthin nipny plivies’of . only 8% to 4 feet at low
wator, . Tho channels were divided by jslands, which formed sloughs
and ‘sécondary channels or chutes, tllt‘()u(szll‘fwliialm fgrcat déal of tho
volume of the flow was diverted, to the detriment of navigation,

The first effort to improve this condition hogan in 1872 and was
continued for o number of years as -u{)pmprintibiis‘wcro*ma'de,‘ the
works consisting of dikes and dains of brush and stone, erected with
a view to confining tho low-wator volume to u single channel, and of
revetments to hold and preservo the banks whoro necessary or advis-
able to do so, S R L

The present projeot is'a continuation of the plan adopted in 1881.
1t contemplates confining the flow of the river to a single channel hav-
i'nF an approximute width below St. Louis of 2,600 feet, the natural
width in many places boing n mile or more at mean high water,. "This
result is to bo attompted by closing slouglis and sccondary channels
and by building out new banks where the natural width is'excessive,
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using for this purpose permmeable dikes or hurdles of piling that collect
and hold the solid matter that is carriéd in suspension or rolled on the
bottom by the river. . The banks, both old and new, are to be revetted
or'otherwise protected whero necessary to'secure permanency. Pend-
ing . the comipletion of " the Iix rmanent improvement, the low-water
channel is to be improved each scason by the use of dredges and other
temporary expedichts. | |

The objeot of -the improvement is to obtain- eventually a minimum
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 original estimate of the cost of thé improvement, as revised in
1883, is $16,897,600. - o . e

The total amount expended to June 30, 1902, was $9,541,368,73,
exclusive of" $180,000. allotted by acts to projects for improveinent
between the Illinois and the Missouri rivers, including Alton Harbor,

The amount expended during the fiscal year ending Jine 30, 1902,
includes” $556.50 expended for r""ﬁairsv to ,d,lf"ejdfe ‘plant, - The total
amount thus far oxpended -for what is termed: temporary channel
improvements is $587,058.43, much of which has heen for plant thatis
now. 'Qn‘hand”axiduav:‘i}l_alb;le for future work. The approximate value
of this plant is $209,425,81, LD o

. The result of the expenditire of this amount hag been the purtial
improvement of the entire reach of the river from’St. Louis to Cairo,
During the i)ast year thore wus at all times during open navigation a
channel dopth of 5 feet or more throughout this rench, The river
attained o low-water stage of 5.9 feot below stundard low water,

No funds wero available for this improvément further than to care
for the plant appertaining thereto, and no work was done during the -
past fiscal year, L

With the present appliancesand such ‘others as may ho developed
for the temporary improvemeént of low-water chinnnels, it is expected
that.a navigable depth of at least 6 feot will ‘he maintained between
St. Liouis and Cairo“dur‘_lhg'ﬁll” stages, whilo the river is open to navi-
gﬂtibnz‘untilf the projested depth can be obtuined - throughout by the -
oxtension and completion of the permanent works, =~

. It seems now certain that the procuring of satisfactory channels at
all seasons of open navigation -is merely n matter of providing funds
in sufficient ainounts to do the work economicnlly, The local officer
states that $250,000 is required annually for temporary low-water

oporationsalone, - o o

The river and harbor act approved June 13, 1902, appropriated
$650,000 for continuing the improvement of the reach of the Mississippi
River from the mouth of the Ohio to and including the mouth of the

Missouri River., '

Recapitulation of commereial statistics,

1698, 1899, 1900, 1901,
Receipts and shi 1 b3 ok 8%, Fouls Tons | | %ﬁﬁ - -967: 600 7;?'3’:'076
eq g anRd shipments at Bt JOWB  cosvieariciionrise : ) ’ ' : 2,
Transtorred b{ L A O RO 4,033,871 | 5,030,730 | 5,218,007 | 5,860, 62
Shipped from landings botween 8¢, Louis and Cairo., b3, 786 80, 710 52,040 40,978
TOLAL.evnresnsnsensenensenrensensasarenes Cereens 4,003,824 | 6,787,261 | 6,020,197 | ' 6,609, 646
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July 1, 1801, balance inexpended .- ...ceeeenn ... eeeeeeneennan. . $1B6, 11421
Received for expenses of rented pile drivers.......... everemameneaeas 07,81
Amount appropriated by river and harbor act approved June 18, 1802... 650, 000. 00

R . , 808, 212, 02
June-30, 1902, amount, expended during fiscal year: o

By voucherB i ..ot iveeiieio el it iieimasnes s $72,332.96

By amount paid by Auditor for War Department....... -, 80,00

By amount reserved by Office Chief of Engineers....... 100. 00 .

, ‘ : 72, 482. 96
July 1, 1902, balance unexpetided ... ... s SRR 733,729, 06
July 1, 1902, outstanding Habilitles . ... . c.coeiiimnnneiiiniin ot 377,72
July 1, 1602, balance avallable . ........eeeceieeierniiiiiniaiinnnnn. 738, 351, 34

_ profitably oxpended in ﬂ‘s('-,'alkyéal‘ onding June 80, -
_1904; in addition to the balance unoxpended July 1, 1902 ..-..... -.. 650 000,00
Sujymitgb?d in compliance with requirements’of sundry civil act of June
"4, 1897, | o

(See Appendix X 2.)

3. Hapbor at St. Lowis, Mo,—St. Louis Harbor is about 18 miles
long and divided into two nearly equal parts hy the Eads Bridge.
The uppez part, included hetween the hridge and the northorn limits
of the city, is about 10 miles in length, o R

Congress, by act approved September 19, 1890, appropriated $182,000
for improvement of this haybor, =~~~ ) ‘

The navigable reach between the Eads Bridge and Merchants Bridge
“was at that timo obstructed by a number of middle bars. - The project
adopted for improvement of the harbor under the appropriation of
1890 provided for a contraction of the waterway between those bridges
to & width of about 2,000 fect, in order to concentrato the flow ipon
the bars and thus cause scour to the depth desired. - The contraction
works consisted of a series of hurdles extending out from the Illinois
shore, :thie object of the hurdles being to collect deposits of material
brought down during floods, and thus build up a new bank out to the
line desired, | e e V

This work, which wans accomplished by the close of the fiscal yonr
ending June 30, 1892, caused oxtensive dopasits of scdiinont along the
line of hurdles and hag resilted in considorable increase in channol

_(Amouiit that can. ]

“depth, with corresponding honefit to navigation,
Amount oxpended to July 1, 1002, $150,762.08. , ' ,
The only work at this locality during the pust yoar had in view the
raising and stiengthoning of the river énds of Bischoft and Long dikes
“and the repairing and extending of Hurdle No. 10, A 'survey of the
harbor was also-made, e o o
All the funds uppl’o%)ﬁtttoﬂ for this work have been expended,
- For recapitulation of commeoreial statistics reference should ho made
to report upon improvement of Mississippi Rivor between Ohio and
Missouri rivers,

a Diatributed tndor sublicadin

f(a a5 follows: B ’
o

For bank protection at Cairo, 111, act of July 5, 1884 ..... vieenanas  $2,B71.70
For ravetting hank opposito mouth of Missourt River, act of March 3, ,
T X . S Py | W ).
For from mouth of Ohlo Rivor to mouth of Missouri River, acts of .
~_June 6, 1900, and Juiie 18, 1002 ....... esraes serereeiasussnnans 600, 006, 80
For protection of bank on’ Missonri sido and to deeponand atralghton
channel at Wittonborg, Mo:, act of March 8, 1899........cuu..... 10, 000, 00

798,861, 84
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TanLe No. 2.—Summary of expenses foroperating U, S. snag bouis H. G, Wright and
J. N, Macomb in connection with the work of removing obstructions in Mississippi River
during the fiscal year ending June 90, 1902—Continued,

1902,

Application -
January. |February,| March. { Apri).

ORleo expenses, ......... vees] $1,005,60 $4.20 $1,079,74 | $198.98
Ex{mnsga of snag boat H. G. :
Wright

Ixpenses of snag boat J, N,
Macomb:

CIOW vaverereneennnrenens 2,114,00 | 2,156.00 | 2,160.00 | 1,870,607 | 1,360, 00
Outlite..oo. ) R cirsrersar 242,84 '912,
201 780,00° 1 1,402,00°| 206,26
485:92 | 110,66
..................... 410,11
..................... 905, 16

6,959, 74 |.7,473.73 6,131,04 | 8,080,25 {12,457, 82 'm,eso.ev

o Inoludes §7,802 llabllities Inourred during flscal year, but remaining unpaid on Juno 80, 1902,

X 2,
IMPROVEMENT OF MISSISSIPPI II§II¥IEII§;BE’I‘WEEN OHIO AND MISSOURI
RS, '

A. concise statement of the project for and history of this work will
be found in the Annual Report of the Chief of Engincers, 1T, S,
Army, to which this report is an appendix, as well ns on.pagoe 2631 of
the Report of the Chief of Engincors, U. 8. Army, for 1900,

Referonce shotld be made to the Report of the Chief of Engineers,
U. 8, Army, for 1804, pagos 1577 ot seq., for infornagion reluting to the
development of the variouy forms of construction and for n 16sumé.of
the various types employed between 1872 and 1894 and to tho Reports
of the Chief of Engincers, U, S, Army, for 1805 (p. '205,9),..1896‘8 y
1717), 1897 (p. 2012), 1898 (p. 1698), 1900 (p. 2632), and 1901 (p. 21 9)
for minor details as to forms of construction. n

Sinco the adoption of this project work has been done substantially
according to the methods reforred to above at the following loealities:
Piasa, Island, Alton Harbor, mouth Missouri River, St. Louis Hirbor,
Cnhokia chute, Arsenal Isfm’ivd,'Horsets;i“l Bar, Carroll Island, Twin
Hollows, l?ulltf%ht‘and Beards Island, Chesley Island, Jim Smiths, Sul-

hupr S})i'ings,. fostor Island, Lucas, Cornice Island, Calico Island,

ichnels Landing, Osborne Field, lush Towor, Danby Landing, Fort
Chartres; Crooks Landing, Tﬁl’key Island, Bto. Genevieve, Kaskaskin
Island, Tlorse Island (Chester), (ylgaryvi_lie, Liberty Island, Seventy-
six Landing, Hamburg, Devils Island, Minton Point Cage'éimrdeau,
Commerce Island, Burnham Island, Powers Island, -Goose Island,
Buffalo Island, and vicinity of Caivo,
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)

" PERMANENT IMPROVEMENT.

On account of lack of available funds work was confined to the care
and repnir of plant, and colléition of physical data by reading gauges
and meagsuring volumes of discharge at low stagos in continuation of
the same class of work hegun in 1900, as reported in Annial Report of
Chiof of Engincers, 1901, pages 2173-2197. Two discharge measure-
ments during the.fiseal yoar 1002 wore made, with results as follows:

Meusurementd of discharge of Mississippi River, 1901-2.

' Gauge readings,
Sg“{;ugiﬂ‘ {élo¢h’ti?6fié’t:‘%‘-"\hi~' okl \\’i(}tl\ Arbﬁ‘*«if
\ T s | ter surfuco above | Osell- o entire
Dates. Locality., 0=406.20 1 ‘st, Louls datum, | Iatlon,| water- | erosy
feot way, | seetion,
above {- - -4 - -
! St. Londs{ S, Louds | Local

datum, | gauge, | geuge,

Feet, | Sq.ft,

Nov. 8, 1001 F«}(n' ?f Q'{memil street, St, 3.40 169, 66 eost 8 2,984 23,704
ouls, Mo, .
Jan, 16,1002 |..... (10..:. .................. 1.28 167, h2 167.01 s, 2,319 20, 616
Arecn 1 ntova:
of tion of L :
Dates Lowality agc‘;?l’(’;qn Merh brgtct%‘rln \'%l(\)l‘!f:l‘o ' M,%’f“ 11;:(}:“(;[ Method
nies. IRy, below | depth. | above | of dls-| | Vo | sta- 3 .
stand- 8t.  {churge. Y1 tions,
ard lew Louls

wator,n datum,

- GAL R oper
Sqf, | Fecl. | Feet, |persee.;  sce
25,500

Nov, 8, 1001.{ Foot, of Arsenal 10,41 168.8 | 67,4468 | 242 20 | Full depth, Rod

gtreet, 8t, Louls, floats.
Mo,

Jun, 18,1002 §,.... do..... Cevenes 21,161 B.91 1589 -IB.G:H% 208 1 Do.

Running lee, A
aStandard low water reads 4 feot on the $t, Louls gaugoe and 8.8 feot on the engineer depot gauge,

PLANT AND MATERIAL,

The plant belonging to thiy improvement his been maintained in
condition to be safe and to reduce its deterioration while idle to a
minimum.  Worn-out items have not heen replaced on aceount of lack
of funds and for reasons stated in the Annual Report of the Chief of
Engineers, 1901, pnge 2178, .. = . . S

Mr. D. M, Currie has continiod in charge of the duties of prineipal
assistant ongineer, with Assistant Engineors Willinm 8, Mitchell, John
O. Holman, K. D, Libby, and C, D. Lamh. ) V

The district suffered a serious loss in the sudden death of My, Jolin
O. Holman, on November 14, 1901, while on duty on the river.
My, Holman wag-a thoroughly competent engineer, and his sevvices
for some twenty rymu's have been faithful and officient, In November
Assistant ‘K, ‘D, Libby was obliged, on nccount of failing henlth, to
take an extended leave of absence without pay, which terminated on
Moy 28, 1902, when he finally relinquished his position and severed
his connection with this district,  Assistant William 8. Mitehell has
romained on duty in local charge of such work as has been done in
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this district, ny has “Assistant C. D. Lamb, in charge of the engineer
depot. ‘The nssistant engineers mid offico force have performed their
duties with customary efficiency and zeal.

"KESTIMATES,

The otiginal estimate of the cost of the improvenient of the Missis-
sippi River hetwoeen the mouths of the Ohio and Missouri rivers, as
revised in 1883, is $16,397,500, - T
The totdl appropriations to date mmount to $10,454,909,08, Of this
amount $180,000 was allotted by acts and projects for improveinent
between the Illinols’ and Missotiri rivers, iuigl’udin ‘Alton: Harboy,
leaving a balinco of $10,274,999.98 to bo applied to _tﬁb’fprojeat for the
general improvement between the mouths of the Ohio and Missouri
rivers. The bilanco of the estimate for the original projoet for the
general improvement betweon the Ohio and Missouri rivers not appro-
priated June 80, 1902, is thorefore $6,122,500,02, .

The amount that has been oxpended upon the project to this date is
$9,541,868.73. S L

The balanco available Juno 80, 1902, of the amount appropriated {s
$788,681.25, to which must ho added $97.81 received on account of
rental of pile drivers under authority of the Seerctary of War, n total
of §738,729,06, oxclusivo of outstanding labilities, = ’

‘The amount expended during tho fiseal year was $79,482,06, of which
$72,382.96 was by voucher, $50 by Auditor for the War Departmeont,
and $100 resorved by tho office of the Chief of Iingincers,

The river und hahor act approved June 8, 1806, provides—

_That aity balance of former appropridtions now availible @nd the maney horeby
n}pproprlatc<l and authorlzed to he expended for the sid sectlon of said river hetweeit
tho mouth of the Missouri River siid the mouth of thie Ohjo Rivor, or.go much
thercof.as may bo necesary, shall'be expended in the constrtation of aiitablo dredje
hoats, portable jeities, and other suituh‘o'_tipplix’\i’woa,‘jand‘jin ~the maintenanes and
operation of the same, with the view of ultimately obtainlig and maintaining a navi-
gable chiannel from St Louls to Cairo, not lesy timn two {’m‘ndrcd and fifty feot in
\\]'i(ltlg‘ xlm(li nine feet in depth at all periods of the,year, oxcopt when navigation is
closed by iee.

In the §0,541,808.78 abovo montioned is inocluded what has been
expended for dredgo plant, portablo jotties, and appliances for tem-
porary inmiprovementof tho chaimel and for operating thoe same. This
amounts to about §587,063.48. Of this $556.50 was expénded during
the fiscal year for nocessiry ropairs to dredges, Theapproxiinate value
of thiz plant at tho beginning of the fiseal yonr was $9925,526,97.
Sinco then the depreciation in value, with $5566,50 added for vepairs, is
estimated to he 16,656,968, which hag heen chargad to tho loss account,
due, to suspension of work on nccoint of the failure of appropria-
tiong, Tho approximate value of this plant at this time g therefore
$209,4245.81. o 4 , o o

The available balance includes the unexpended halances from specinl
allotmoints mado by Congress, ag follows:

For hank }iffbtectiqxii af Calro, TIl,; et of July 5, 1884.......vouuvneso. .. $2,671.70
For revetting hank ojiposite mouth of Missouti River, act of March 3, 1899. 30, 772, 84
For protection of haink on Missouri side and to” deepen wid straighten

channel at Wittenberg, Mo., act of March 8, 1809, ..... . 10, 000, 00

2 eeeeranans eeeeernen. 43,344, 54
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Money statement,

July 1, 1901, balance unexpended . ......oceeerorierrrnaecennennans $156, 114: 21
Received for expenses of rented pile drivers. ... .oeenennnn.... e . 9181
Amount appropriated by river and harbor act approved June 18, 1902. 850, 000. 00
o ( o 808, 212, 02
June 30, 1802, amount expended during fiscal year: ) S
By vouiocher ........coiiipannaan. esvevecabaranennae $72,332. 96
By amount paid by Auditor for War Department...... 60, 00
By amount reserved by Office Chief of Engineers..... 100. 00 ,
' ‘ — 72, 482, 98
July 1, 1802, balancounexpended.... ... .. ... iiiiiiiiiiiinnann.. 733,720, 08
July 1, 1902, outstanding Habilities.. ... .. ... .. ...l 377,72
July 1,1902, balance available.. ... .. . ittt @733, 851. 34
(Amount (egtimated) required for comipletion of existing project ..... 6, 122, 500, 02
Amotnt that can he profitably expended in flseal: year
ending Junae 30,1904, in addition to the balance avail-
able July 1, 1902: ‘ R
3 For works of improvement. ..........ocene.n... . .- .$860, 000, 00
For maintenance of improvement............. . 160, 000, 00 *
L . o 1, 000, 000, 00
Submitted in compliance with requirements of sundry civil act'of June -
L 4,1897, and of section 7 of tho river and harbor act of 1809,
. , LIST OF APPROPRIATIONS,
By acb of— . .. . T
June 10,1872........ $100, 000,00 | By act of-— ... .
March 8, 1873 ... . 200, 000, 00 March 3, 1898 ....... $058, 833,33
Juno 23, 1874...:....  200,000.00 August 18,1804 .7 758, 838, 33
March 3,1876....... 204, 000, 00 March 2,1805 ....... 768, 833, 33.
August 14; 1876 .. .. 200, 000,.00° June 8, 1800 .. ...... 275, 000, 00
June 18,1878 ,....... 240, 000,00 June 4, 1807......... 673, 333. 33
March 8, 1870 ... 00 200,000,00 | July 19, 18072002000 325, 000, 00
June 14,1880 ........ 260, 000,001 July1, 1808......... 673, 333,34
March 8,1881. ... ... 600, 000, 00 March 8, 1899....... 878, 338; 53
- Avigust 3, 1882 0.1 600,000.00:|  Juno'6,1900........" 100, 000, 00
July b, 1884 . ........ 520,000.00:|  June 13,1802........ 660, 000. 00
August b, 1886....... 876, 000,00 Other receipts...... v 97.81
August 11, 1888 ..... 300, 000, 60 e e
Soptember 19,1800 .. 400, 000, 00 Total eeeennennn-.. 10, 455, 097. 79
July 13, 1802........ 525, 000. 00 '

a Distributed under subheadings as follows: .
For bank protection at Cairo, I11;, act of July H, 1884 ............ os.. $2,671.70
For ggvett ng baiik opposite mouth of Missouri River, aet of March 3, ‘30 - o1

sensnsveswe LR ICEAE R IR I I tannvoanssonww Feemcscirmn s as ey 107y (]
For from mouth of Ohio River to mouth of Missouri River, nctgof Juno
6,- 1900, and June 13,1002,........... emasseusaneayes eerenvaenenn - 690, 006, 80

For protection of bank on Missourl side and to deepen and straighten .
channel at Wittenherg, Mo., nct of March 3, 1809....c0vvueennsnann 10; 600, 00

788, 3b%, 34




: 6-by the act’ of August 11, 1888, Under thls apg;) 0=
p snag-boats will contmue to pa.trol the rlver and Temove
bstriictions where necessary.

n’ 1mprovmg the MlSSlBSlppl Rlver between the Ohm
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Z 2, )
IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI

RIVERS.

A concise statement of the project for and history of this work will’
be found in the Annual Report of the Clief of Engineers for 1903, -
nge 890, as well ‘as on page 2631 of the Report of the Chief of
}En‘giheers, United States Army, for 1900. o
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 vaxfiousityfpes employed between 1872 'and 1894,
and:to:the Reportsof the Chief of Engineers, United States Army, for
1895 (p. 2059), 1896 (p, 1717), 1897 (p, 2012), 1898 (p. 1698), 1900 (p.
2682),.and-1901 (p, 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 followitig localities:
M'oi‘xth“]ﬁissouri River, St. Louis Harbor, Cihokia Chute, Arsenal
Island, Horsetail bar; Carroll Island, Twin Hollows, Pulltight, Beards
Island, Chesley Island, Jim Smiths, Sulphur Springs, Foster Island,
Lucas, Cornice Island, Rush Tower, Michaels Landing, Danby Land-
ing, Rush Towhead, Penitentiary Point, Turkey Island, Ste, Genevieve,
Kaskaskia Island, Chester, Liberty Island, Seventy-six Landing, Ham-
burg; Devils Island, Minton Point, Cape Girardeau, Commerce island,
Burnliam Island; Powers lsland, Goose Island, Buffalo Island, Green-
leaf Bend, and vicinity of Cairo. - ‘ N

During- the fiscal year ending June 80, 1908, work for the permanent.
improvement of the river has been carried on, as hereinafter described,
at the following localities: Liicas, Rush Tower, Danb‘}r Landing, Rush
Towhead, Turkey Island, .Ste. Genevieve, Mo., Chester, Liberty
Island, Greenleaf Bend, and Cairo Protection.

PERMANENT IMPROVEMENT.,

' Lucas Thurdles (29 miles below St.” Lowis).— A summary of the opera-
tions at this point will be found on page 2633 of the Report of the
Chief of Engineers for 1900. o »

For the further improvement of this reach four additional hurdles
were built during the year: No. 1, on the Missouri side in front of
Herculaneum, Mo., about 800 feeét above the mouth of Joachim Creek;
Nos, 164, 18, and 194 on the Illinois side. For location, reference
should be made to Plate I. .The total construction amounted to 4,500
linear feet of hurdles, , ‘

A good depth was main{ained in the channel during the year.

Rush Tower, Illinots (37 miles below St. Louis).—The Illinois shore
between Osborne Field and Kempers Landing was protected for 8,770
feet during 1892, 1893, and 1894, The protection was extended 3,030
feet further downstream in 1901, with subagueous mattiess and revet-
ment up to the foot of  the bluff bank, to an average stage of 16 feet
above the low water of 1863, - -

The bank above the protection having been gtaded by the river, the -
revetment was rcpaire(i) and was carried up to an average stage of 25

-feet above the low water of 1863. ' )

The total amount of revetment placed was 8,730 linear, or 116,700

square feet.
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Danby Landing, Missours (40 miles below St Lowss).—The protec-
tion at this locality svas begun in 1895, The'mattress had been placed
for 5,450 linear feet, and all except 700 feet at the upper end was

revetted to stages of from 16 to 20 feet, _ ‘ }
~ During the fiscal year 1903 the old work was répaired and all the
revetment raised to a hoight of 26 feet above the low water of 1863:
as high as the bank had been graded. T
The total amount of bank covered was 5,400 linear, or 118,100
square feet, . . . . R
Bush Towhead, Tllinois (4@ males below St. Louss).—~The protection,
2,435 feet long, built in 1901, was carried up:to a 13-foot stage. It
was extended 100 feet farther upstream; and all; except 700 feet, made
- inaccessible to barges by a bar which formed in its front, ‘was carried
to the top of the graded bink at a 27-foot stage during 1903. The
total amount, of revetment placed was 1,835 linear, or 61,200 square fect.

Turkey Island, 1llinois (6% miles beloww St Lowids),—The. protection

of the west shore of the island was begun in 1895, when a mattress was

built for 5,250 feet and revetiment begun.: The stonework was repaired

in 1898 and carried to stages of from 10 to 15 feet.. : ... :
‘Work for the extension of this protection to higher planes was begun
at this place November 80, 1902, and 1,800 feet of revetment nesai the
lower end was raised to a 24-foot stage, in which a total of 59,600 square
feet of revetment was placed.. - =

Ste. Genevieve, Mo. (60 inilés below 8t Lowisy.—A suminary of the .

operations at this point will be found on page 2170 of the Report of

the Chief of Engineers for1901. , .~ o

The revetmeiit was raised from a 20-foot stage to a 28-foot stage for
450 linear feet.below hurdle No. 18, in'which 5,400 sqiiare feet of revet-
:gl;e:}'t was placed.- Work was suspended on account of the high water
of Jupe. . -~ o

Chester, Mo, (Horse Island and Olaryvillp, 74 miles below St. Louds).—

‘The bank of Horse Island was protected’for a distance of 4,058 fect
during1899. The revetnient was repaired and eéxtended up to an aver-

age stage of 20 feet during 1900 and 1901, -The work of 1908 was in

repair and extension*downstieam and to higher planes,

. The apper portion of the bank inside the protection had been cut
away by high water, allowing a largé body of water to run down inside
the mattress, The bank was eroded for ‘about 1,400 feet, with a maxi-
mum recession of T5 feet, beginning 2,600 feet ‘below the head of the
old protection. U A L
. A mattréss varying ‘in width from 60 feet to 180 {eet was built to

rotect the bank inside the.old mattress from station 26 to a point 288
eet below the foot of the old work, At two places where the erosion
had been greatest g single line of piles was driven to a distance of 60
feet from shore, . The old revetment was repaired, and portions raised
to a stage of 30 feet above the low water of 1863, o
Work was suspended about the end of :May on account of high

water, Considerable erosion ogcurred during June between stations

A total of 1,746 linear, or 166,230 square feet of mattress was. built
and sunk and 1,950 linear, or 23,785 square feet of revetment placed.

Liberty, Mo, (82 miles below  St. Louis),—The protection between
.Anchor Landing and Bishops Landing was built in 1877, . It was partly
rebuilt in 1895 and was then completed up to a 12-foot stage.
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It was repaired in 1900 and a part of the bank revetted up to 21 feet
above the zero'of the St. Louis gauge. , L

No work could be done the following year on account of the failiire
of appropriations; and the:-bank was cut away inside the protection, .
the maximum recession being about 400 feet. :

To prevent further daiiage; and to restore the shore line to tkeold~

rotection, eight short hiirdles were begun between the foot of Cranes'-
{)slahd{ami't}ié foot of the old mattress duting the spring of 1903,
These hurdles are numbered 1%, 64, 8, 9, 10,.11; 12, and 13, the number
showing :their distance 'in thousands of feet below Cranes Island:
They will have an‘ag;gvregatve length of about 2,000 feet, and were built to
a stage of about 30 feet at the shore end. The outer ends will be about
15 feet lower when completed, but their construction was suspended
on:account of the high water of June, . '

The equivalent of about 1,500 linear feet of completed hurdle was
built during the year, . =~ = , ' ' '

Liberty,. 141, (86 males:below St. Lowis).—A summary of the opera:.
tions 'ab- til'is “point: will be found on page 2171 of the Report of the

Chief of the Engineers for 1901, ~ ~ |
. The revetment was repaired and raised to an average stage of 25
feet ‘from station'31 to station 80, and to 22 feet from station 80 to
station 108, during the fall season of 1903.

lA ;gotal of 6,610 linear, or 176,400 square feet of revetment was
placea.. = - , ~

Greenteaf Bend, 1llinois (167 miles below St. Louis),—The protec- -
tion of the soft and rapidly caviiig bank in this bend was begun during
the first half of the fiscal year 1903, , L

The mattress was built and the bank -revetted up as far as graded,
or-to.an average stage of 18 feet, for a distance of 6,075 feet, in which'
891,725 square feet of mattress was woven and sunk and 138,840
square feet of revetment placed. -

Cuiro protection, 1lunivis (178 miles below St. Lowis).—For descrip-
tion of this work, see' Reports of the Chief of Engineers from 1877 to
1881, and for 1885, 1887 1891, and 1899, o |

A break made‘in the revetment between the two upper s ur dikes
by the high water of 1902 was repaired this year by 290 linear, or
11,810 éj%uare feet of revetiment and a short spur dike. This work
exiiauste the balance of the appropriation of 1884, amounting to
$2,571.70. ' ' '
A . TEMPORARY EXPEDIENTS,

Dredging.—The g)ast year has been remarkable for the-high stages
prevailing during the season of navigation.. The minimum gauge read-
m'f.,ww'z .b feet on Septémber 24; after which it rose and varied from
9 feet to 21 feet during the remainder of the fall season. These high"
stages rendered but little dredging necessary. The dredges were kept
in commission, however, from the beginning of the low-water season
until the énd of November, and worked for short periods at Crystal
City, Ste. Genevieve Bend, and Philadelphia Point in each case until
their use was made unnecessary by high water.

~

PLANT.

The plant belbﬁging to this improvement deteriorated while idle on
account of the exhaustion of available funds during the preceding year.
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Repairs. begun in-August and prosecuted vigorously throughout the
fiscal year restored to a serviceable condition sufficient of the plant to
e steamer Gen. 7. L. Onséy was docked and extensivel: repairved
at the Carondelet ways of the %i ging Ferry Company in the fall and
the steamer Gen.  H. L. Abbot in the spring. L
..Six barges, one quarter boat, one office and survey boat; and seven
jile drivers ‘were extensively: repaired on the ways at the enginecr
epot during the year, a store boat Was?equ?ﬁ'ed foricarryving ice and
provisions to working partiésin the field, and the construction of eight
steel flats, each 16 fest by 55 feet, for which material was bought in
1901, was nearly completed. . =~ .. e
The current repairs needed to-maintain the plant in an efficient work-
ing condition weré made as required. ' -

‘MATERIAL.

The piles; lumber, and part of the stone” required for the construc-

tion works were procured 'bg_-. contract; the remainiderof the stone was

procured by hired labor and payment of royalty at Little Rock quar-
ries, near Ste. Genevieve, Mo.. No bids having ‘been tecsived in the
-autumn, all the stone used during that season was progired:st those
quarries; but contracts were made in the spring and 2,407 cubic yards
‘were purchased under them. , ,

. ' : . ORGANIZATION.

.- The organization - remained _subs‘tﬁntiﬁllfv the same as last.year (see
pages- 1598 and 1599 of Report of Chief of : Engineers for 1909), with
the. exfcéig;idii of 'the’loss incurred by the death’of Assistant Engineer
E. D. Libby, which occurred at Concord, N, H., April 24, 1908,
Mr. Libby . was:born in Maine in 1852, graduated from Dartmouth

Colloge in 1879 and from Thayer Sehool with degrsb of civil engineor
in 1882, and was aﬁ)‘iﬁbinted - assistant’ resident engineer and served as
such until 1887; when he severed his connection at-his‘own request to
acceptfag)c)sipior‘;: with-an iron‘works at Wilmington,"Del., whence he
went to Providence, R, L., with the Boston and Providende Railroad,
returning to this. office as assistant- engineer, where -he was_actively
engaged until the winter of 1901-2, when, on account of failing health,
. M, ﬁibb"ﬁued“" very position which he held under this office with

entire satisfactionto the officer in-charge -and with credit to himself.
His'abilitﬁr as-a civil engineer, which he brought to bear upon all his

work with untiring industry, was of high order.

ESTIMATES,

The original estimate of the cost of the improvement of the Missis-
mouths of the Ohio and Missouri rivers, as

sippi River between the m
‘revised in 1883, is $16,397,500. g bt L { iy e
~ The total appropriations to date amotnt to $11,104,999:98. Of this
amount $180,000 was allot‘ed by sots and projects for improvement:
between tne Illinois and Missouri rivers, including Alton Harbor,
leaving a balance of $10,924,999.98 to be appliedto the project for the
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general improvement between the mouths of the Ohio and Missouri
rivers.  The balance of the estimate for the original project for the
general improyemeiit between the Ohio and Missouri rivers not appro-
pridted June 30, 1903, is, therefore, $5,472,500.02. R
Thé amount-that has been expended upon the projéct to this date'is
$10,087,957.77. - o o o
The balance available June 80, 1903, of the amount appropriated is
$887,042.21, to which mugt be added $97.81 received on account of "
rental of - pile drivers under authority of the Secretary of War, and :
$2,386.09 réceived from sale of condenined property, a total of
$889,526.11, exclusive of outstanding liabilities. o o
The dmount expended during the fiscal year was $496,589.04, of -
which $496,524.12 was by voucher and $64.92 by Auditor for the War
Department. ‘
he river and harbor act approved June 3, 1896, provides—

That sty balance of. fori i“é‘gﬁi‘ébﬁﬁf onsinow available; and the mo
aﬁp" ated and authorizéd to be'expended for thésé.i‘d‘sé’(‘:éién-‘(zf id ris
the'mouth of the Missouri River aid the motth of the QOhio River; of §o 17

as may:-be necessary; shall be expended in the congtriretion dfisiiltableidredgeaboalh‘f‘;

portable jetties, and other siiitable appliances, and in‘the inaintenanee and opet‘atit‘iif’i ‘
of the same, with the view of ultimately obtdining and maintaitiing a navigable
channél from-8t. Louis to Cairo not less than two hundred and fifty feet in width
?nd.;nine feet in depth at all periods of the year, except when navigation is closed

In the $10,037,957.77- above mentioned s included what has been
expended for dredge plants, portable jetties, and ‘appliances for tem-

porary improvement of the channel and: for-operating the same. This

amounts toabout $627,425.85, Of this, $48,151.76 was expended during
the fiscal year for operating' dredges'and minor repairs of same. The
approximate value of this plant at the b %inﬂin ‘of the fiscal year was
$209,425,81, Its present approximate value is $194,677.10. )

The available balance includes the unexpended balances from special
allotments made by Congress, as follows:
For revetting bank opposite mouth of Missouri River, sact of March 3, 1809. $30, 772. 84
For proteéction of hank on Missouri side and to deepen and straighten

channel at Wittenberg; Mo., act-of March'3, 1809 ................... 10, 000. 00
TOLRL « 4o o e e e e e e e e e e e e e aan y 40,772, 84

PHYSICAL DATA,

: G‘auges——The gauges on this part of the river have been read and -
repaired as required. ‘

- Discharge measurements.—Measurements for the discharge of ‘the
river. were made with fiill-depth rod floats at the engineer depot.
Measurements with two Haskell meters were made by the Mississippi-
River Commission, on July 18 and 19, in the same cross section as
that uged by the floats and -at the same stations. One meter was in
bad ordeér, but the other gave velocities and discharge that agreed very
closely with the results from the floats. The curves of velocity and
discharge have been determined between a 5-foot and a 15-foot stage,
butmore observations are niceded for higher and lower stages,

. Measurements were also made at Chester, Ill., to determine the dis-
charge of the flood of June, in which a maximum of-900,000 cubic
feet per second was obtained, with surface velocities in midstream  of
"8 miles: per hour.
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quired by the river and harbor act approyed' June 18, 1902, were sub.
mitted by Captain Fitch, through the division _en%'lineer', Col. Amos
Stickney, and Licut, Col. H. M. Adams, Corps of Engineers, respec-
tively, and these reports were reviewed by the Board of Engineers for
Rivers and Harbors, pursuant to law. "A plan for improvenient at
an estimated cost of $3,000 is submitted. The report was transniitted
to Congress and ‘printed in House Document No. 205, Fifty-eighth
Congress, scecond session.  (See also Appendix W 10;) :
REMOVING SNAGS: AND WRECKS FROM MISSISSIPPI RIVER; IMPROVE-

MENT OF MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI

RIVERS,

This district was in ‘thie charge of Maj. Thos. L. Casey, Corps of
Engineers, Division engineer, Col. O. H. Ernst, Corps. of Engineers.

1. Removing snagys und, wireckt Jrom the Mississippi River below the
mouth of the Missours Liver.~Before this work was begun the navi-
ration of the river was seriously interfered with by nuinerous snags,
h)gs, ete., which had lodged ‘in the ¢hannel, and to which additions
were mide with ench rise of the river. A large number of wrecked
flathoats, harges, steamboats, and other river eraft were found in the
nuyignblo channels and formed a coiitinual menace to life and propetty.

For the removal of these obstriietions appropriutions were made as
early as 1824, The project adopted consisted of bhuilding boats suit-
able for removing snags, logs, drift heaps, ete., and operating thom
whernever the stage of water was favorable and funds were available:

The amount: expended upon thiy work on the reach of the river
helow the mouthof the Missourt prior to 1879 can not now he definitely
ascertained, for'the ,reason thit during mueh of the time appropria-
tions were made at irrégiilar intervals'in lump sums, to be applied to
several streams as their needs or the terms of the law miglit require.
From March 8, 1879, ‘when the fivst specific appropriation was made,
up to June 80, 1904, there had been expended $1,877,722,69, This
expenditure made great improvement in the navigation of the river
and lessened the danger to hoats, o B e

"Two stecl snag hoats were employed in removing the obstructions
to.navigation hetween the mouth of the Missouri River and Natchez,
and during the year 4,684 sniags were pulled, 18 drift piles removed,
17,084 trees ciit, and 17,319 miles patrolled. - _
An annual appropriution, not to exceed $100,000, for carrying on
this work was made by the act of August 11,1888, Under this appro-
priation tlie two snug Hoats will continue to patrol the river and remove
obstructions where necessary. ‘ A

For recupitulation of commereinl statistics, reference should be made
to the report upon improving the Mississippi River between the Ohio

and Missotiri rivers.

Amount drawn under section 7, act of Augiiat 11,1888 ................ $88, 246. 26
June 30,. 1904, amount exponded during fiscal year ... .. ... ........ 88, 246. 25
July 1, 1904, amount available for fiscal year 19045 ... ... .. I L 100, 000, 00

(See Appendix X 1.) |

2. Mississippi River between Ohio and Missouri rivers,—In its origi-
nal condition the navigable channel of this section of the Mississt pi
River had a natural depth in many places of only 84 to 4 feet at low
watér, The channels were divided by islands which formed sloughs

.
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and sécondary channels or chiites, through which a'greit deal of the

volume of the flow was diverted to the dotriment of navigation. - .

~ The first effort to improve this condition was begtin in 1872 and wes

continued . for a number of years a8 appropriations were made, the
works consisting of dikes and dums of brush and stone orécted witha -
view to confining the low-water volume to a single channel,-and of
rev&ztmeh‘ts tohold and preserve the banks where necessary or advisable

to do'so. - e o Y PR U

The present project -is a continuation of the plan ddopted in'1881,

approved by letter of the Chief of Engineers, dated March'31, 1881,

-1t contemplates confinitig the flow of the river to a'single channel
baving an. approximate width below St. Louis” of 2,500. feet at bank-
full stage, the natural width in: mti.n‘v“éhses"_beilngf 4 "mile or more at’

mean high water. This. result is'to be attempted by closing sloughs

and secondary chinnels ‘and by building out néw banks where the
natural width is excessive; using for this purpose perméable dikes or
hurdles of piling that. collect anﬁ' hold the solid matter that is carried
in suspension or rolled on the bottom of ‘the river. The banks, both
new and old; are to be revetted or otherwise protected where necessary -
to secure permancncy. Pending the completion of the permanent
improvement, the low-water chiannél is to be iimproved each season by
the use of dredges and other teniporary expedients, .. .~
The object of -the improvement is to obtain eventiially & minimum
depth, at standard low water, of 6 feet from the mouth of the Missouri
to St, Liotiig, and of 8 fect from St. Louis to the mouth of the Ohio. .
ThQ'Ori§ihz‘t‘lj}«est§n]ate’of the cost of the improvement, as revised in
1883, is $16,307,800, - . .0 U

', Dho total amount expondod: to Juno 30, 1004, was $10/420,890.66,
exclusive of $180,000 allotted by-acts to projects for improvement
between the llliniois and Missouri rivers, includitig Alton Harbor,.

The amount expended” during ‘the fiscal year en_din‘g' June 30, 1904,
includes $906,30 jexpéndqd?‘fdv temporaiy oxpedients, ' The total amount
thus far expended for temporary chinnel improvéments is $680,836,384;,
much of which 1ias been forplant that is now on hand and available for
future work, The approximate valiie of thiy plant is $181,186:83. -

- The result of the expenditure of this amount has been the partial
improvementof the entire extent of the river from St. Louis to Cairo.
Dm:injpi the past year there was at all times during open navigation'a
chunnel ‘depth of eight feet or more throughout this section. The
river reached a low-water stage of sixth-tenths of a foot below standard.
low water, R ‘ ‘ ‘
~ With tho presen

Vi jont appliances and such others ns may be doveloped
for the temporar

'y iniprovement of “low-water ¢hannels; it is expected
that a navigable depth of about 8 féet ciin be maintained hetween:5t.
Liouis and Cairo during all stagos, whilo the rivar is open to maviga- -
tion, until the projected depth can be obtaincd - throughout by the
cxtension and completion of the pérmanent works,

It seems now certain that the pro

It seer in_that the proouring of satisfactory channalsat
all seasons'of open navigation‘is merely a matter of providing funds
in sufficient amounts to do'the work economically, The local officer
states that $160,000 should ‘be provided annually for temporary low-

water operationsalone, =~ ‘ o
The Board of Engineers foi Rivers and Harbors constituted under
the provisions of section 8 of the river and harbor act of June 18, 1902,
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' has;- pursuant to'a quest Fioiii the Com mnif
-of the Housé of Re resentatives, submitted a
- 1gy 1908, Ay to whéther, by dredgmg or ot;h

S m the

*lesy expense “yau” n\a.ccordance thh the xist_:m g projec .
improvement at an estimated cost of $20,000,000 and ,OOO annually(
~ forma presented. The report ig'printed in House ‘ Docu- -
ment No. 168, Fifty-elghth Longress, second- session, and i is herethh
in Appendix- X Qo e

“The sundry civil dct: approved Apnl 28 1904 propmated $650,000
for_ continuing the 1mpmvement of the Mlssls pi River from the
irlx{muth of the Ohlo and- mcludmg the mouth of - the Mlssoun'

iver, . .

“Reportion’ prellmmary examination of Mlssourl (A:ute authorlzed.
by the river-and harbor act of June 13,1902, is printed in House Doci1-
ment No. 76, Flfty-elghth Congress, second sessxon, and is herewithin
Appendlx X 3. .

Recdpuula&'on of compiereial atdtistice.

100, | 101 | - 1902, 1903,
| | mwec | mwed mne | o
Rcceipts and shipmenta at 1% Lou!s...;...; .......... T 767,600°1 672,078 | . 64l 182‘ 652 817_
Transferred by ferrlés at 8L LOtIE o v iveearsrvsceions 5,218,967 | 5,860,692 B, 731 6351 6,328. 164
Shipped from’ landlngs between St, Louls and Cairo 62,640 | - 30,078 17 179 43,867
Touil..., ....... et ieevassstst e terane siaenans 6,029,197 | ‘6,663,646 | 6,369,096 | 6,924,638
J uly 1, 1903 ba]ance mexpended ................................ 6889,526]1 ‘
Anicunt mer iated by sundry civil act approved Apnl 28 1904.... 650, 000, 00
July 1,1 miscellaueous recelpta. ....iieiiiii i i 1,220.71
1,540, 746,82
: June 30; 1904 amount expended during ﬁscal year: .

For works of. improvement........ ... oo il $399, 740 43 ,

For malntenance of 1mprovement.._.....;.,....~.f ..... 101,602.46 = . -

v ' T .-b681,432. 89
July 1, 1904 balarice’ unexpe .......... teveemeniveseneeneeneo.  949,313.03°
July 1, 1904, outstanding 1 ilitles......’ ......... Seveneana- eeens e 33, 721.26
'Ju!y 1, 1904 balance available R IITE ‘09153','59‘2.' 67

, end geal. . _ Lo
.30, 1906 in‘addition to the lanr:g atiexpended July'1,'1904 % ... .. 650,"000.00*
btmtted i eom lpllance with regnifements of sundry elvil act of :
J une 4, 1897, and of section 7 of the river anq harbor act of 1899,

(See Appendix X2

1-and” L
.act of March 3, 1889.... 10, 000,00
ne 13, 1902............ + 20,747, 32

915, 692, 67
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IMPROVEMENT OF stsxssmmézlx‘yé«:& BETWEEN OHIO AND MISSOURI

A concise statem he project for and history -of this work will
be foutid in' the“Annual ‘Report'of - the Chief of Engineersfor 1904,
page '412; 'as well'as on page 2631 of ' the Report of the Chief of Engi.
iers; United States Armiy, for 1900, .- .~ - . "
nce should be made tothe Report of the Chief of Enginects; -
d'’ States for - 1894, ‘paged 1577 ‘et seq.; for information”
 relating’ to the development of ‘the various f construction and
for a résumé ‘'of the various types :én}l;})l@"e stween’ 1872 and 1894, .
and to'the Reports'of -the Chief of Engineers,: United 'States Army,
for 1895 (p. 2069),1896'(p. - 1717), 1897 ‘fpz; 2012), 1898 (p. 1698), 1900 -
(p..2682), and 1901 (p. 2169) for minor details as to forms of
Since the adoption of this project work has been done substantially-
accordingto the methods referred to above at the following localities:
Mouth ‘Missouri “River, St. - Louis Harbor; hokm(‘h?te, Arsenal
Island, Horsetail Bar, Carroll Island, Twin Hollows; Pulitight, Beards
Island, Chesley Island; Jim Smiths, Sulphiir: Springs, ‘Foster Island,
Lucas, Cornice Island, Rush Tower; Michaels Landing, Danby Land-
ing, Rush' Towhead, Peniténtiary Point, Turkey. Island, Ste, Gene-
vieve; Kaskaskia Island, Chester; Crain -Island; Liberty Island; ‘Sev-
enty-six Landing; Willard, Hambiirg, Devils Island; Minton~ Point,
Cape Gig‘dtddd‘h,'ié' mmerce Island, Burnham' Island, Powers ‘Island, -
Goose Island, Buffalo Island, Greenleaf Bend, Hurricane Field, Green:

field Bend, and vicinity of Cairo, -~~~ . . -

During the fiscal year ending June 80, 1904, work for the perma:-
nent improvement of the river has been darried on, as: hereinafter
described, at the following localities: Opposite Missouri River, Pull-
tight, Chesley Tulsnd, Danby Landing, Ponitontiaty Point, Ste, Gene-
“vieve, Chester, Crain Island; Liberty, Libérty Bend, Willard, Goosé
Islanc’i,,“Bu'ﬁﬁlo~Isla‘nd, Greenleaf Bend; Hurricane Field, and Green-

field Bend. (See Pls: 1 and 2.)
' g l’ﬁkMANENi“ IMPROVEMENT, : ‘

_Opposite miowth' gf Misiours Rivey (16 vidles above St Lowit)—Tn

1899 and 1900 the Illinois bank opposite the mouth of the Missouri
River was protected below 'the plane.of low water with a lumber mat-
tress for 11,025 feet... Above the shore edge of the mattress the bank
slope was revetted with tone to the levels of river stages varying from

5 feot to 20 foet on the Sk, Louis gauge, the latter height being about

the top of the bank for. 10,000 feet of the protection,

Theold reyetment, which was fotind in fair condition, a3 thoroughly
repaired and. raised to the top of the bank for.its full length. The
mattress was extended 2,745 feet, The bank slong' the new mattross
is much higher thain along the old Work; and for ~1,;5‘..,W;féét"@t"i“iﬁpgg? |

‘end_was graded :by the action of the river to's suitable slope for the'
reception of stone as high as the 21-foot.level, . Thia portion of the

. -ENG 1904—-134 . o




2180° REPOET OF THE OHIEF OF ENGINEEES, U, 8. ARNY,

 length; the mattress‘alone extending 1,270 feet farther, .

12,500 feet in length; the m
 with & nearly vertical bank aboveit, . . = it
- Pulltight, 1lhinovs (15 miles below ' St. Louis):—=The accretio
- by-the hurdles, built 1882, 1883, 1884; 1889, 1893, 1894, an  at

 this locality have so suffered from erosion'during the'last three. years -

that the rew bank of: the river. lds receded a maximum distance of -
-about 700 feet, the cutting beginning at: the main shore above the hur-
dle system ‘and extending in varying amounts to the outer end of hy
ille'No. 7 near the foot of Beard Island; and destroying the outer
of the'upper hurdles:so that. a channel'of the river ran across
. leaving to the weat the buttresses of Nos, 1-and 2, wi
were at-the east- channel: limit. - In order to restore the f An|
- and channel conditions, it was decided to rébuild the hurdles gradually,
either directly upon the old lines or by spurs located: betwéen-the lat-
ter and’ extending from- the:present bank to-the channel limit line.
One such"hurdle was: built lying. between  Nos: $ ‘and ¥, thus ben:g :

oné ghined

-serially No. 8. It is 860 feet. in length and is fully ;cpmﬁ)l‘é_téd ‘with
buttress and T-head:at its.outer-end.- "Another hurdle, No. 1, about

- 2,000 feet further downstream, was-begun:June 6, and was nearly -

completed at'the end of ‘the year. _Other lines of the same character

 will bo built-as local conditions indicate their necobsity. = . .~ .. .
Chesley: Taland, Missours, (19 miles belno St. Louss —The original

hurdles (1883, 1884; and 1885) ‘closing tho chute- between this istand
and the Missouri shore. hm'.'iih%rbééh"fﬂmost destroyed ‘by. fire, ice,
- and drift, allowing a-considerable volume of water with: strong: cur-
rent (13 feet depth—St;. Lonis gauge; 20 feet) to . pass: through, it was
_decided to close the chute again ‘Yﬁiﬁ@ ~new hurdle dam 250 feet'in
“length, located 1,250 feet below the former hurdles, or about one-third
mile below the head of the island. - On account ofthe—seft—ehamcter
- of the bottom the foundation for. this dam was ‘laid with a-donble
thickness of mattress along the pililelg,’; line.” After the completion of
- the ‘hurdle a rise in- the river lodged above it a large mass of drift,
which was promptly sunk, adding gredtly to the strength and effective-
- negs of thedam, .~ .~~~ ' 7o ' i :

~'The tevetment at the head and on the east facs of the island has

~suﬁei‘ed”'SQiflous‘l%'r;;_'fmm_ erosion during the -last two years.: It was .
- repaired during the first half of this fiscal year, but the-springzgﬂpod ‘
‘caused an erosion which will require new protection on a considerable
lexﬁt’h/’of»’bank.ﬁ,,ihi,s{hhg;[not‘ygtjbeenj begun. '~ . oo
by Landing, Missours (0 miles belto St oui).—Sevoralsuiall
breaks and slides in this revetment, which weré déveloped this season
bgé“tho falling ‘river, were repaired; - Their aggx‘fé%ge length was -
about 600 feet, but they were scattered along 3,000 feet of ‘the

. Point, 1ilinois. (18 miles below 4. Louin):—Aboist
ank, boginning a quarter of & mile helow the mouth

; roteotod 'in“1901° with & mattress and par-
one, tho bank above being then too steep for the comple-
of the latter part of the revetment, ... - .. . . oo
-~ .During the last two high waters the work was badly damage

Dit wers the work was badly damaged afid its
ilcony destroyed. in 1 lower baif by doap cfosion of the haak,
which-lett the tiew shore line from 400 feet to 600 feet behind its
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foriner logation; . The matbress was ‘extendsd xipstream 1,850 fest 'to
the'slough’ avid : downstream 4,225 feet @l@ﬁf‘hq newly erodéd bank,
making.the eritire length of ‘partially protected bank: now 7,600 feet:
The stonework:was :carried -to: the top of :the bank, fully completing.

the'revetment for about 4,500 feet ab it ﬁEp‘er;«end; and for the reniain-
iﬁggdfist%p(s&;q"the top of the natural bank slope, at about the level of
Ste, - Genevieve, - Mo, (60 miles below -St. - Lowis).—This protection
was placed” 1897-1 16 orig “was 7,860 feet ‘down:
tream from e No.. 18, but by wear at the lower'end aiid cutting:
into' the  bank behind the mattress it ‘has been shortened:in ‘recent
the ‘revetment beyond this' running gradually. out into the river; at
stages:above mean low water, until the end of the mattress, is 250 feot
from-the bank,” . S g Lo
bank, crowded against. it by 4 middle bar, ;caus\ipgl;ﬁumei‘bujsfélipg’;i,h}-‘
the stonework'and several circular caves inthe bank, The stonework

wed’ 1897-1901, , The- original length was 7,350 feot ‘down-
stream from htirdle Ne

years:to about 6,000 feet of complete’ protection, the: lower levels of

During the Inst fow seasons the chiainel ias beon close to the Fevétted

was thoroughly repaired and raised nearly to'the top of the bank, and
short: sections 'of mattress were placed in:the caves. In one 0% the
largest ‘of ‘these 4 spur hurdle was built: to break the eddy’there
encountered; - With theseTepairs and additions the protection‘is' now
fully completed for 6,000 feet from hurdle‘No. 18, For the remain-
‘ing distance (1,350 féétgf:hé ‘mattress. is in'place and' the:stonework is
exposed at low stages, both, however, detached from the bank, as has
been-said.::‘T'o prevent further/erosion‘and -damage to this ‘section a
short-hurdle, No, - 24, about 175° feet in -length, was built at a point
6,900 feet b'efow-'N o. 18, connecting' the’ new-bank with the old revet-
ment;; it is thought that this will restore the bank line eventuslly to
its former location. .~ . . o SRR

* The lower end of this revetment was damaged during the spring

On the approach of low water, early in August, the crossing between
the ‘Missouri.shore at the foot of ‘ti;e;' revetment: and the ‘motith - of -
Kaskaskia River threatened to becoine’shoal and an ‘obstruction: to.

navigation... Tocorrect this tendency & hurdle, No, 25, was built from
the Missouri shore at s point-about 800 feet below the revetment just
referred:to; projecting 1,676 feet into the river and forcing the channel
to the Illiniois shore near:the motith of the Kaskaskis, whore it main-
tained a-good: djepthythro_tigh(pjut;the?re@!fm N T ORI Y

The hurdle was very strongly built with: T-head and buttress at the -
outer” end; and, for 900 feet of it length: from shove; heavy drift
which had accumnilated above it was sunk, adding much to its strength..

. The :A(Hril; flood, however, passed over the soft bank af the root of
this burdle and dut it away withont damiging the structiare, until the
Iatter was entirely detached-and'about 400 feet distant from the new
bank. _Ag the deptis found on the origiial line of tho hurdle noross
‘thé‘newly scoured ‘channel were excessive, the hirdle was connected -
anew to the bank by an"addition built diagonally upstream from ‘its
inner- énd, 450. feet, to the wooded ‘shore, which“was there. revetted
with a lamber attress and stone, - S

" (thester, Mo. (Horse Toland, 69 witles below 8. \Louds),—This. pro

tection: was placed in 1897-08. It is 4,346 feet long; but only the
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upstream. third of its‘length was in good condition-at the beginning of
the present season, the remainder of the bank above the mattress-hav-
ing ‘suffered much from erosion. At the upper end. of .the latter
‘streteh about 1,650 feet of the subaqueous protection was réplaced and
several pocket mattresses were sunk ‘in ‘the caves where the erosion
had: been most irreégular. - .- ' - S e

- Orain Iland, Missorirs (72

~(known'as Missotiri Chute) between the Missouri’ shoré and Puckett’

Island; and the small chiite between the latter'and Crain Island, were

cloged -in’ the sprin
‘feet.and 375 feet in

ind 875 ength, respectively:

fhis of water and in consequence

. were more lightly built than usual, the piling being in two rows.of:3-

ile-clumps spaced 8 feet apart and driven through double-tier foun-

ation mattresses'of lumber, The hurdles were curtained to the level

of 'a 2b-foot-stage, -
_During the high water in . n of -t c rain
Island became a menace to the smaller dam, To stop tho erosion the
-protection of the head of Crain Island was begiuin; but, on account of
the high ‘stage of -river, was not cartied: further than' to effect the

object in view. The bank was protected with ‘a' mattress and stonc

revetment for 1,519 fest. As the-depths were.not very great,

although the'current was swift and destructive ‘to the bank, the mat-
- tress used was narrow, 75 feet to 90 feat'in width, and-its shore edgo

~ was sunk atabout the contour of the 15-foot stage: Between this level -

* and the water e_dFe;t:h’Qbq.n]\;lwaslqosely’}@pé)téd with spalls and stone; to
. be rearranged when exposed at lower stages; “thence to'the 30-foot con--
- tour the hank was m«s)r:i and paved.with: stone in the usual manner.
. Liberty, Mo., below - Anohor. Landing (77 miles below St. Lowis),—

' The shore hurdles between Crain Island and Bishop Point, work upon -
‘which bad been interrupted by the high water of June, 1903, were

completed, - The aggregnte ‘length added ‘to them during the year is
850 linear feet, and their séparate compléted lengths, are now as fol-

lows: No. 14, 275 Teet;: No: 6%, 200 feet; No. 8, 450 feet; No..9, 350

feet; No, 10,400 feet; No. 11, 200 feot; No. 12 225 feet, and No, 13,
225 feot, making a total length of 2,395 feet. The ends of these lines:
~glope from a 25-foot stage to a 15-foot stage, the outer piles in hurdles

os.:8 to 18, inclusive, resting in the stonework of the old revetment.
i didberty; Mo, below Bishop - La :
Hurdles Nos, 7-and 10 of this systeim were broke
but the chutes 1eadi‘nF to them:have been too shos
. high water, to: permit théir repair until th
~which was broken next the shore, was repai
- & shore revetment and 525 feet of new hur:
upstream fiom ‘theéfs)_i’.'i‘ﬁiﬁﬁl*ldcatiﬁ?“f;&h
in-the vicinity. .- Hurdle No. 10 ‘was broken
shore,’ and"the ‘repair.consisted -of 725 feet.
- somewhat upstream and around the gap i
the shoalest water,  The old piling,1n"bot
- and strengthened with new piles whe

n several years ‘ago,.

son, . Hurdle No. /
by the constraction:of
ine on'a line inclining -
g the shoalest water

£ new: hurdle running

h;x_t‘-’dlé%’hwu:s* reenforce

the ‘upper 11,000 feet the stonework had been laid as high . ag “the

nidles below 8¢, Loivis)—The main chate.

%;by-ﬁ"the cconstruction of two hurdle daws, 1,400

Magy the ¢rosion of ‘the ‘head of Craiin:

- Landing. (80 . miles: below:St, Louts).—

I, except at extrorio

(A

abotit' 1,000 feot  from -
he line; again following
gary and accessible. .

- Laberty Bend, lllinois (81 miles beloo Sti-Lowss):—The entire length -
- of subaqueous protection laid along. this bank is 18,426 feet. Upon



~of theiriver ‘was at the beginning of
although: the bank above: it showed yery

80 feet
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20-oot 'to’ 25-foot. levels.. For the. réiiaiiing distance, 2,395 feet,
stone:had not heen placed above the 14-foot' stage; but by the' action-
ear’ahout 2 feet: lower,
ba ery little wear, The. stonework
was. repaired ‘and raised to the high-bank at levels from 28 feet to
0_feet along the first section, which; therefore, may be considered
compléted: ~ The second section should be completed at the earliest

Willard, 11, (III miles Below St: Lazm)—A hurdle was begtnat

this locality during June and was'in process of construction at-the

-

Towhead, Griffith Island and: Phils
tection in- all wére “contemplated,

~ fered ‘slight logses at their lower ‘ends, but t
-restored and:the mattr

~of piling ‘were built across the mattresses, 175 feet and 300.foet from

spalls, and the bnk'above the firs
the

close of the-fiscal year, a sgﬁal‘t ‘only of the foundation having been

laid. . The hurdle will prohably be completed early in the ensuing
- Goose Island, Tllinois (146 miles below. St. Lowis).—The:channel in

the vicinity of Anita Towhead having been shosl and difficult for two -

‘'seasons, requiring dredging, it was decided to extend the Goose Island -

ifmm :
ow. Thehurdle

system of hurdles by the construction of line No. ;1%:’»})1‘6]@&&

the bank at Commercial Point, to concentrate the-

‘was completed: with T-head and buttress early in the year, and is 1,520

feetinlength.- . .~ . 0 T T
- Bupfalo Island, Missour: (148 miles below. Sti. Lowis),~—Wheii the
first work in. this locality; 5,000 feet. of mattress and partially com- -
leted stonework above it, was Eldc'ed;*in-:}i1_9005;.iilongf’the foot of Anita -
) iladeg)hiwl’o‘int; ahout 4 miles of pro-
_in-all were “contem _Since that time the erogion .has"
hoen gxl‘eﬁtest from Price Landing to 1 mile below the head of Buffalo
Island, with imaximum recession of the bank of 1,000 feet (since sur-
vey, 1899), near Elkin Landing. The bight of the bend thus has been
moved downstream about half's mile, which will necessitate an exten- -
sion of the contemplated protection to'a length of 54 miles,: .. =
Two sections of. mattress; 2, t and 1,880 feet long; respectively, -
Sggﬁe‘d“..‘z?;ﬁ%uféetf ) .if"ts’wé'"r%fglaqed beginning; respectively, 400 feet
above Price ‘Landing and 600 fest below the head of Buiffalo Island,
The -shore edges of these ‘mattresses were secured with storié ‘and
tion was:fevetted to the top of
12-foot- to 15-foot stages, and sbout
ction ‘had been revetted to the 13-foot stage,

. natural slope at the lavels of 12-fc
180 feet in the second section had been
when WOnk_;Wanstbp}»e | by cold weather, . .
Greenleaf Bendy-1llinois (161 mndles below. St. Lowis),~The works
previously placed in this vicinity at Greenleaf Bend and Baach Ridge

are both Included:in‘the above caption, The original lengths of these

iwere 6,075 feet and 9,435 feet;‘rés'ggbmv;ély«.g _Both had suf-
' ‘ 1is: year these losses were
store o mattr ere extended in lengths to 7,575 feet and .
10,430 feet, lying 3,200 feet ajpart, . .. . " - oo L
- To prevent, the usnal ‘formation-of -eddies ‘against the unprotected
bank immeédiately: below the'ends of thése works, short spur: hurdles

their lower ends; the éddiés formed under the‘spurs thus falling upon
the mattresses, which are able to resist them, The’ stonework was -
thoroughly répaired and raised to the high-water line wherever néc-

essary, and was extended along the new mattresses to the top of the
natural bank slope. At the close of the year the upper section of the
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work was completed to the high-water line at ‘the: lo of #30-f
stage for 4,600 foet, and was 3 to 9 feet lower for.the retininder of its
length.  The lower section was completéd to the 80-foot stage for-
9,000 feet, and was 2 to 12 feet lower for the remaining distirce, -~
_, Hurricane Field, Missouri (165 milés below St, Lowis).—A protec:
tion of thiy i‘?gidlsifcﬁﬁviﬂgf bend was be%lm _The mattress was liid
with considerable difficulty along 5,060 féet of the ‘bank.  Its shore
edge, at the level ‘of ‘a 12-foot stage, was secured with “stoiié and
-spalls;’and alongz 8,000 feet of “the: banit ‘at the upstiéam ‘end of  the -
work the tevetmént was'carried from 6 to 16 feet higher, to the top
of the naturally‘graded bank slope, - -~ " T o
Greenfield Bend, Missours (178 iles:below St. Lowis),—TFor “the
rotection ‘of the bank at this locality considerable expenditires have
en already made at and above Bird Point by the railroads termi-
nating there. . A part of -this work has been déstw{ed:iby%thé“rivﬁer
cutting behind it, leaying portions ‘of the’stonework detached from
the-bank to menace navigation should the bank be allowed toreceds-
farther. A protection for the bank and short-spur hurdles to' connect
these stone piles with it were “deéi’ghf‘,ed'{f but’ by reason ‘of -the “high

- stages of river and ‘cOnseqqenéggreat'fde%gis found, the construction of

the_hugdles was not attempted. The bank, however; was protested
by 4 miatkress for 1,995 feet immediately above the fascine work of
the railroads and along it the ‘stonework Was carried to the top of the
natural bank slope at the levels of stages varying from 12 to 18 feet.
To secure the head of the work a short-spur hurdle was built across
“the mattress 100 feet below its upstream end. o :

» , - TEMPORARY EX?EDiENTs;‘ S -
 The only dredgliig or other temporary expedients carried on during
the.year was at Okaw crossing, from the foot of Sté. Genévieve Bend
to mouth of the Okaw River, where the wheels of ‘the towboats Gen.
M. L, Abbot and T. L. Cascy were used. . The unusually high stage
“of the river rendered other dredging unnecessary. =~ =

‘ hBlioys were placed on all erossings which threatened to become

: - PLANT.

_The plant belonging to this improvernent was repaired and_nedds-
~sary additions were made to mgintain . its efficiency.:. New  hulls were

built for 032;16?8, Nos, 6 and 7, and ewh*‘Was.aeguippedﬁwithf a fire
- pump and steam capstan, . Six barges, 1. office and survey hoat, 5. pile
drivers, and 1 derrick boat were extensively::repaired on the ways at
the engineer depot, and 8 stecl flats, begun ¢ dingyear, were:
- completed, - A-new machine shop was built and‘equipped with:boilers
taker from the condemned steamer Gen. Gillmore, the -engines from

- condemned pile driyers, and the material used was taken largely from

that on hand which had me unserviceable for the purposes for
-which it was purchased, =~ L
T T ' MATHRIAL,

 Tho piles, lumber, and part of the ston reduired for the constrio-
~tion works were procured by contract; the remainder of the stone
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. ?was plooured Y hm,d labor and payment. of royalt.y at thtle Rock
quarries, near Ste. Genev1eve, Mo, |

PHYSIOAL DATA. .

The gauges estabhshed along thxs reach of the rlver wére read and
alred as required, -
easurements of’ the dlscha.rge of the river: were made w1th full--
g‘ rod floats at stages 28 feet and under at the engineer depot; and
her stages at Chester; Ill. The results of these' méasurements.
‘ are shown in the followin table which is'in continuance of the table
published in the Annial %Ieport of the Chlef of Engmeers for 1901,
pages 2206 et seq. ,
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RGANIZATIOI\ _ . ,
Dunng the year death hini' made serious mroads upon the workm%;'
fordée of this district, deprlvmg it of the eer\rtces of two of its principa

employees
, 8 wgtember 20 1903 Mr. leham (62 btevens, who had been
‘connected ' with : the’ Engmeel -Department, in various. dletrlets .8ince
1880, as ‘clérk and chief clerk, ‘and whose conscientious . servwee ‘were
of great value':to the - oﬁioer in charge, dled at St Lonls, Mo after
some months’illnéts; - - . o \ el
~On June 28: 1904, Mr. D M. e
: the Mobile, Ala. dwtnct from'l

871-79, ant .
since 1873 as asmt.smt en ineer and prit l asststant. en'g“mee “died
suddenly at St Lonls, “The loss ‘of this_faithful,- enial,” and
efficient assistant is ‘deeply.: felt ‘by-all ‘who were ‘associated with him,
~and -his long ‘experience in ‘thie work of -the district rendered his
services especially valuable to 'the Government. |
. Mr. 8. G, Clark was promoted to be chiéf clerk on’ October 12 1903 i
‘and Mr. Wllliam S. Mitchell to be principal assxstant engmeer on
Juné 29, 1604,
- On Octobex' 1, 1904, Jumor anmeers W M Periniman and F Y.
~ Parker were promoted to he assxstant engineers, - =~

¥

' FBTIMATFS.

The omgmel estimate’ of the cost of the' lmprovement. of the Mlsf!ls- ,
sippi- Rlver ‘between the: mouths of the Ohio and Mlssouxi rivere, as
revueed in:1888, is. $16,897 500, - B T
~ The'total appropriatlone to date’ amount 0
, nt $180,000" was' alloted by-acts s
between the Ilhn_oxe and Mlssou

ie Ohio- anjd Mlssouri;
_ b 1gmal project for the
en’ id Missoufi rwers nob appro- '
1904, is therefore 84, 822,500 02, -
that b has been expend upon ‘the project to thls date is -

$1 , \

. 'Izhe balance: available June 30, 904," of the amount edp? nmbedf‘m’_
'8945 609,32, to which must be. added $3,704;61 received: from miscel-

laneous reeelpts a total of $949, 318 93, exc]uswe of outstandmg lia

. bilities, - :
- The. atnounb expended dnrm' “al year was $591 432, 89 ‘of -
] 8800 was reserved for ‘the

_ rwere.l
_genera lmpr,w
“priated June 30
The-am
0,629,390, 66.

“which - $590, 632 89 was bv
,Bo%rdofEng '

portable’ tti td) n the malt azid opet:
of the same, w es{h thev ow \‘o ultima ‘obtalin % aintiiningw n lg‘b chan-
nel from 8t. Louls to Cairo not less’ than two hundred and ﬂfty feet in wid and nine
, {eeti in depth at all’ perxods of the year, exeept w hen naviguhon of the river is cloeed..

)y ice. IR
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0, 0.390:66: above mentmned i mcluded ‘all “‘wmounts
d for dredge plente m rtable jetties, and’ “appliances for tom:
- porary improvementof ‘the channel'and for operatmg the same, alto-
gether $680,836.84. Of this, $906.80 was expended during the fiscal
- year for "dredgmg ‘The approximate value of this plant at the begin-
mn 01f {;ggﬁsca year was £194 677.10. Its present approxmmte value
8 Q
The avallable balance includés’ the unexpended balance from speclal
allotment made by Congréss, as follows: ‘

For protection of bank on Missouri sidé and to deepen nnd stmghten channel
: ’lv

ittenberg, Mo., act of March 8, 1899 ... i cuveeminnesinnennonnn: . $10, 000
Jl[oney statemmt e
July 1 1908 balanoeunexpended ................................. . $880,5626,11
Amount a ogrrop riated by sundry civil act ‘approved Apnl 28 160400000 650, 000; 00
July 1,1 miscellaneouexeeelpte..v......................, ........ 1,220.71 .
o ‘ 1,540, 748, 82
June 80, 1904 emount expended dunng fiscal yee.r e
For works of improvement..............0........... $399; 740,43
For mmntenanceof xmprovement..........,.; ........ 191,602.46 = = .
R ~———  591,482.89
July l 1904 ‘balance unexﬂended ..... f. ................. eamsednanes 949, 313,93
Jnlyl 1904 outstandmgl bilities._............ eeenitecatiacianas 83,721, 28
July'l, 1904, balance avmlable ciewionann S S ' a915,592. 87
July 1, 1904 amount- covered by uneompleted eontraeta...ﬁ.;.‘ favens . . 50,600,486

'Amount (teehmated) required for completion of exiating pro(iect si .. -4, 822,500, 02
: Amount hat can be: profitably expended in fiscal year ending June

1906, in uddition t0 the' balance uinexpended July I, 1904: . .

{ k‘or works of improvément.........c...... neesnaats 0850,000 00

Formaintem\nee of improvement.... seemveennaraias 160, 000. 00

1, 000, 000, 00

’ Submltted in. eomplianee with requinements of sundry clvll sot of June
% 1897 and of section 7 of the river and harbor act of 1899, ~

IJB'I‘ or APPBOPBIA’!’!ONS.
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'of’her reeelpte ..... 3704.61
: 'rotal,.....-;... 11 758 704,59

Oh}) Rivy to fmht)h‘wf Mimo Ri (wte f
10 ver mouthi ol un ver 0
m ,A'prllzs 904 54
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