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RIVER AND HARBOR IMPROVEMENTS. 249
Amount drawn under section 7, not of Augnst 11, 1888, .. ... a.. ... $98, 250
June 30, 1892, amount expended during fiseal year....ov.oniienrtcannan 48, 250
July 1, 1892, amount availabie for fiscal yeur ending June 30,1803, ... .. ._-—100, 000

(See Appendix X 1.)

2. Mississippt River betwcen the Ohio and Illinois rivers,—The orig-
inal ¢ondition of the navigable chanuel of this portion of the Missis-
sippi River, before the work of improvement was begun, was such that
the natural depth at low water was in many places from 334 to 4 feet
and the water was seattered by islands, which formed slonghs behind
them, thus wasting the water available for low-water navigation,

The project adopted for improvement consists in closing thesesloughs,
and, by contraction works, the concentration of the water between
banks 2,600 feet apart, the object being thereby to obtain a depth ot 8
feet in the channel between St. Louis and Cairo, and 6 fect between
Grafton and St. Louis at standard low water, or at a stage correspond-
ing to a rewding of 4 feet on the St. Lonis gauge.

The amountexpended up to the close of the fiseal yearending June 30,
1891, was $4,129,014,16 and the condition of the improvement at that
time was such that butlittle trouble was experienced between St. Louis
and Lucas Crossing, o distance of 30 miles, as fur as the work of im-
provement had been carvied on June 30, 1801, and then only at extreme
low water., For stages of water above 4 feet on the St, Louis gauge
there was generally a depth of at least 6 feet in the channel,

The amonnt expended during the fiscal year ending June 30, 1892,
was $276,168.99, and was applied to repaiving plant, and carrying on
works at the following localities:

Alton.—This work consisted in building an extension of 2,400 feet to
the stone dike erccted in 18382 and 1884, also in raising the crest of old
dike 3 feet. tor a distance of 800 feet at its lower end. The ohject of
the work was to prevent the further formation of o bar in frout of the
Alton landing and to wash away what had aleeady formed. The work
was commenced on Augnst 10, 1891, and completed May 3, 1892, The
effect of this work can not be determined until the next low-water sea-
son, asy during the time of construetion and since then, the Missouri
River was higher than the Mississippi River, and in consequence baek-
water from the former so deadened the current that the work had but
little effect on the deposit in the harbor. At least one high water
from the Mississippi, when the Missouri is at o Jower stage, i8 reguired
before any material ¢hange can be expected. The amount expended
on this work during the flscal year was 849,948,78,

Rush Tower—Work at this locality connisted in an extension of the
general plan of improvement, so as to inelude this section of the river,
Work was commenced just prior to the close of the previous fiscal year
and was continued during the present one. A series of four hurdles,
of an aggregate length of 5,020 feet, was built on the east side of the
river at James Landing; another series of three hurdles, having an
aggregate length of 3,790 feet, was built on the west side near Wilcox
Landing, and the bank at Calico Island was protected for a distance of
4,600 feet.

The ohject of this work was to coneentrate the water into one c¢han-
nel at low water, it being scattered throughthree or tour, At the close
of the fiscal year @ high stage ot water still prevailed, and the full effect
of the work will not be appavent nntil next low-water seagson. The
amount expended at this locality during the fiscal year was $181,000,

Ste, Genevieve.—'Lhe project for the improvement of the river at this
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point had for its object the retention of the channel at Little Rock, the
landing tor Ste, Genevieve, o do this o sevies of three hurdles was
built on the opposite side of the viver, and they have been suceessful in
obtaining the desived vesults,  Work was in progress on these hurdles
at the close-of the Iast tiseal year and they were completed July 17, To
induce o further fill, the wattling on the hurdles was raised to the 20-
foot stage during the month of March. The amount expended during
the fiscal year was $31,422.71, '

Surveys,.—A. resurvey of the river, from the head of Carrolls Tsland
to the toot of the Iush Tower work and at Ste. Genevieve, was made
for the purpose of determining changes in the banks and ¢hauncel of the
river.

The original estimated cost of this work, as revised in 1883, was
816,997,100, of which amount $4,529,600 has heen appropriated.

July 1, 1891, halance unexpended. . ..o il $400, 365, 84
June 80, 1892, amount expended during fiseal year ... ..o oeal 276, 168, 99
July 1, 1802, balanece unexponded.....ooovoeomiii i 124, 196, 85
July 1, 1892, ontstanding Habilities. ... .oooeiiion it . 3, B27. 58
July 1, 1892, balance availuble ..o oo e 120, 369, 27
Amounnt approprinted by act approved July 18, 1802* . ... ... 520, 000, 00
Amount availnble for fiscal yenr etiding June 30, 1893 ................ 6115, 369, 27
Amount (estimated) required for coml)letion of existing project... . 11, 512,——500 00
Amounnt that can be proflitably expended in fisenl year ending June

B .11 O M 758, 333. 33
Submitted in complinnee with requirements of sections 2 of river
and hoarbor aets of 1866 und 1867,

(See Appendix X 2.)

3. Harbor at St. Lowis, Missouri.—The St. Louis Harbor may be di-
vided into two parts, the upper and the lower, the line of division being
the Eads Bridge. The upper portion, included between the bridge and
the northern limits of the city, is about 10 miles in length, of which the
only part to be considered as at present included in the practical har-
bor is the reach between the Eads Bridge and the Merchants Bridge, 3
miles in extent. This reach was obstructed by middle bars and by
ghoals near the INlinois shore, which interfered with landings on that
side and rendered navigation difiicult, The lower portion, included
betwecn the bridge and River des Peres, is 8 miles long, and the channel
is good at all stages of water, the landings being easily accessible at
all points,

The project adopted for the improvement of the harbor consisted in
contracting the width of the river between the Merchants and Eads
bridges to an average width of about 2,000 feet by constructing a series
of hurdles extending out from the 1Hinois shore, which would cause a
new bank to be built up between thein.

The amount expended in building these hurdles, up to the elose of
the fiscal year ending June 30, 1891, was $109,305,77, and at that time
the effect of the work was quite appreciable, a considerable fill having
taken place between the hurdles,

During the fiscal year ending June 30, 1892, $41,226.44 was expended
in building hurdle No, & of this system, which had previously been
omitted on account of a ferry landing; in the extension of No. 8 to the

*Thig approprintion wus nade for improving Mississippt River betwoen mouths of
the Ohio and Missouri rivers, . _
t For continuing work betweon mouths of the Ohio and Missouri rivers,
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X a.
IMPROVYEMENT OF MISSISSIPPIRIRI\;]%R BETWEEN OHIO AND ILLINOIS

’

PROJEOT.

The object of the improvementis to obtain a minimum depth at low
water of 6 feet from the mouth of the Illinois River to St. Louis, a dis-
ance of 41 miles, and 8 feet from St. Louis to the mouth of the Ohio
River, a distance of 191 miles, the natural depth being in many cases.
from 3% to 4 feet.” The initial point of the work for the lower portionis
S8t. Louis, the programme being to make the work continuous, working
down stream from that city, Work at detached points has also been
carried on under allotments specially made by law for the improvement .
of landings and the protection of local interests.

The plan of general improvement contemplates areduction of the river
to an approximate width of 2,500 feet below St. Louis, the natural width
being in many cases from 1 to 14 miles, and the protection of the allu-
vial banks from erosion. The methods employed are to build up new
banks with the solid matter caught from the river itself by means of
lhurdles and revetment of the banks, both new and old, when necessary.

ORGANIZATION,

'.{.‘he organization of the engineering staff during the season was as
follows:

A supervining engineer was assigned to the general supervision of all
the works sad of the supply depot. His office was in St. Louis, and his
duties weve to advise and direet the resident engineers and to have
especial charge of the supply of brush, stone, and piles, and of the tow-
boat and barges engaged on the work.

The resident engineer was provided with quarters and an office at
the vork. His duties were to have immediate direction of the work of
consiruction; to make such surveys. and observations as might be re-
(uired; to keep the progress map, upon which all work was to be located
as fast a8 constructed; to keep the journal and other records of the
work; to prepare pay rolls; to render quarterly property returns, semi-
annual and annual reports to the officer in eharge, forwarding them
through the superintending engineer.

The superintending engineer was Mr, D. M, Currie. Resident en-
gineers, at Alton, I, Mr. William 8. Mitchell;- at Rush Tower, Mr.
C.D. Lamb during the fall season and Mr. John O. Holman during
the spring season; at Ste. Genevieve, Mr., William 8. Mitchell during
the fall and Mr. John O, Holman during the spring season. The pro-
curement of brush was in charge of Mr. C. D. Lamb.

WORK ACCOMPLISHED,

Work was carried on during the year at Alton, 111, Rush Tower, and
Ste. Genevieve. Repairs to plant were made whenever necessary, and
the new plant contracted for during the last fiscal year was completed
and delivered. Eight ganges were established at short intervals be-
tween Jefferson Barracks and Jones Point and readings were made
daily. ‘ ‘

ENG 92—108
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ALTON,

The work at Alton consisted in the extension of the present submerge-
able stone dike, for a distance of 2,400 feet, and in raising the crest of
old dike 3 feet, for a distance of 800 feet at the lower line.

The object of thé work is to prevent the formation of a bar in front
of the landing at Alton by directing the flow of water at low stages
along the river front at that place. A contract was entered into for
this work with Mr. H. 8. Brown, of Quincy, IlL, under date of January
28, 1891, and operations were commenced on August 10,1891, and com-
pleted, as tar as the present appropriation would permit, on May 3,
1892. One hundred and ten piles, 45,400 cubic yards brush, and 17,422
cubic yards of stone were used in the work, The details are given in
the report of Mr. William 8, Mitchell, assistant engineer, which is for-
warded herewith.

During the prosecution of the work and since then the Missouri
River has been at a higher stage than the Mississippi River, cansing
backwater from the former, which so deadened the current that the
work has a8 yet had but little effect on the bar in front of the landing.
It requires a high water in the Mississippi, with a low water in the
Missouri, before there is sufficient current to wash away the bar. The
amount expended was $49,048.78. ‘

RUSH TOWER.

Operations at this locality consisted in the construction of hurdles
on the east side near James Landing, also hurdles on the west side
near Wilcox, and in the protection of the bank at Calico Island.

At the close of the previous fiscal year work was in progress on
hurdles Nos. 4 and 5, east side. These, as well as Nos. 2 and 3, were
completed, and the bank between Nos. 4 and 5, which was rapidly cav-
ing, was revetted. !

A large portion of the river flowed down the west side, spread out
into three channels. To close these and force the water over to the
east side of the river, three hurdles, Nos. 3, 4, and 5, were built. Owing
to bed rock it was not possible to build the full length of these hurdles
in the usual manner. They were extended as far out on the bar as was
practicable at the stage of water and were then connected with the Mis
souri bluff shore by solid stone and brush dikes, During the winter
and spring the hurdles were seriously damaged by ice and high water,
those on the west side being nearly swept away, with the exception of
the stone dikes. This work was all repaired, as well as the high and
rapidly fluetuating stages of the river would permit,

The hurdles built aggregate 9,710 linear feet, of which 5,920 fect wero
on the east and 3,790 on the west side. o -

The protection of a portion of Calico Island became necessary, as the
change in the direction of the current caused it to cave rapidly. A
mattress 4,000 feet long by 120 feet wide was constructed and sunk so
a8 to cover the eroded portion, and stone revetment was placed on 1,350
feet of the bank above the upstream end. The details of the work are
ghown in the reports of Mr, D. M, Currie, assistant engigeer, and Mr.
John Holmau, superintendent, forwarded herewith.

The effect of this work can not be observed until low water, at which
time it is expected that the water will be found contined in one chan-
nel. The amount expended was $181,066,
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STE. GENEVIEVE,

This work was nearly completed at the close of the last fiscal year,
and it only remained to finish it by sinking drift on hurdle No. 2, wat-
tling and placing curtains on hunrdles Nos. 3 and 4, and driving the
lower row of piles on hurdle No, 4, all of which was accomplished by
July 17. During the month of March the wattling or?the hurdles was
raised to the 20-foot stage to induce a further fill. The reports of Mr.
D. M. Currie, assistant engineer, and Mr, John O. Holman, superin-

“tendent, forwarded herewith, show the details of the work.

This work has accomplished the object aimed at, namely, the reten-
tion of the channel at Little Rock, which is the landing for Ste. Gene-
vieve. The amount expended was $31,223.82,

PLATIES,

Plate 1 is a general map of the river from the Merchants Bridge to
Brickeys Mill, and shows the location of the works, with the exception
of the Alton Dam, which is shown on Plate 2. The work accomplished
during the year at Calico Island and Rush Tower reach is shown on a
larger scale on Plate 3.

MATERIAL,

Brush and poles were obtained by hired labor, a royalty-of 5 or 10
cents per cord bheing paid to owners of land where brush was cut.

Stone was obtained by contract from the Grafton Quarry Company
abt 45 cents per cubic yard, with the exception of a small quantity pur-
chased in open market during the season of low water, the delivery in
either case being upon Government barges at the quarries.

Piles were obtained by contract, during the first half of the year,
from Mr, John Cleary, at prices varying from 6 to 8 cents per linear
foot, according to length, delivered, and by purchase in open market
during the last half of the year, at prices varying from 4§ to 6§ cents
per linear foot, delivered on barges.

Rope, bolts, wire, spikes, nails, ete., were purchased by contract when
large quantities were needed ; otherwise in open market.

SUPPLY DEPOT.

All supplies, except stone, brush, and piles, were delivered at the
depot, foot of Arsenal street, 8t. Louis, and thence distributed on ap-
proved requisitions to the several works. In addition to this function
of the depot it is a general repair shop and yard, where all repairs to
plant not requiring dockage were made.

REPAIRS OF PLANT.

The steamer Gen, (Fillmore was taken out on the ways at Carondelet,
where new cylinder timbers were put in and other extensive repairs
made. Necessary repairs were also made to pile drivers, barges, quar-
ter boats, and all floating plant. The 13 model barges, contracted for
during the previous fiscal year, were completed and delivered,

A reference to the report of Mr. 8. 8. Van Norman, who had imme-
diate supervision of the supply depot and of the repairs, which is for-
warded herewith, will show all details of the work,
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VALUE OF PROPERTY,

The present value of the property belonging to this work is shown
in the following table:

Balance - Balance
Class*of property. June 30, Debita,* | Credits.t | June 30,
1801, 1892,

Bargea,modeland flat........coooiiiiiniiariiia s $56,308. 41 | 961,934, 76 | $26,225. 00 | $92,010.16
Roat, machine 8hop ... iiiiiiiii 800, 00 1L,609.51 |,..iiiiann.. 2, 3%, 51
Boats, small.ciciiavnriirriniieiina it i i 4 9, 662, 97
Drivers, pilo s vveiiein i 32, 893, 68
Shanties, portable. . ......viniiir it 6, 154, 65
Steamer General Gillmore. ...l 12,727, 04
Launches, steam. . 5, 466, 62
Tents ....vvveerss 100,75
Suprly depot. ... . 3,441, 00
Tools and appliAnCes. ..oooeieeir vt iiii i 3, 032, 56
Boardingontht......ooveev i 9,814, 31
Office fATNIbUre e oottt iienaetitien e s 385, 03
Surveying instraments.........ceeniiiiiiiiiin 613.70
Photographie apparatus. ..., «coiiiiisiin. 230, 16
B T Y S A P 165,769, 37 | 068,750.81 | 45,905.54 | 178,540, 64

* Ineludes only extraordinary repairs and additions.
tIncludes only asswned deterioration,

GAUGES.

The gauges at Grafton and Grays Point were read daily during the
year, and the readings are appended, marked A.

Eight new gauges w-re also established at intervals between Jefter-
son Barracks and Jones Point, and were all read daily. The objeet of
these gauges was to observe if any change in slope of the water surface
was catised by the works of improvement.

CONDITION OF THE RIVER.

~ The channel depths, as furnished by the Mississippi and Ohio Rivers
Pilots’ Association for the year, are appended, marked B. A full
list could not be obtained, as the pilots’ reports are not all preserved
by the association.

The river was closed to navigation by ice from January 7 to Febru-
ary 5, 1892. The stage of water was lowest in October, 1891, when it
fell to standard low water.  The highest stage was reached on May
19, 1892, when the reading on the 8t. Louis gauge was 36 feet. This is
the highest stagesince 1858, The record shows but three higher known
stages, viz, 37.11 in 1858, 36.61 in 1851, and 41.39 in 1844, The river
therefore was to within 5.39 feet of the highest known stage, that of
the flood of 1844. Standard low water, reading 4 feet on the gauge,
the oscillation of the river was 32 feet.

During the period of lowest water, channel depths in the improved
portion were reported as small as 4.5 feet with the lead.

Owing to low water and lack of business the Anchor Line packets
}Véagf laid up for three months, viz, October, November, and December,

The water has not as yet subsided sufficiently to show the effect of
the recent high water, but it is probable that large deposits have been
made behind the hurdles, and that a much improved channel will result
during the coming low water season, The works now extend for a dis-
tance of 35 miles below St. Louis,
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ESTIMATE.

The amount that can be profitably expended during the year ending
June 30, 1894, is $1,000,000. It is proposed to expend this sum in car-
rying out the programme heretofore adopted; that is, to carry on the
work of improvement continuously from St. Louis downstream, re-
claiming land by building up new banks, thus reducing the river to an
approximate width of 2,500 feet, alluvial banks to be protected from
crosion, It is proposed to obtain by this means a channel of at least 8
feet at low water. The depth is now liable to become as small as 4 feet
or even less in some places, and less at every locality where the width
is more than 2,500 feet.

This general statement of the proposed application of the appropria-
tion is as specific as the nature of the case admits. The changeablo
character of the river renders it impracticable to give in advance the
exact locality where works will be required.

The original estimated cost of this work, as revised in 1883, was
$16,997,100; the aggregate amount appropriated to June 30, 1892, is
$4,529,600; the amount expended to June 30,1891, $4,129,014.16,

Abstraet of appropriations made for this work:

By act of— By act of—
June 10,1872 ............. $125, 000 June 14,1880 ............. 320, 000
March 3,1873.....o oo aitn 200, 000 March 3, 1881 ............ 620, 000
June 23,1874 ............. 200, 600 August 2,1882. ... ...... 600, 000.
March 3, 1875...... SO 200, 000 July 5,1884 . ..o iiinnns 520, 000
Angust 14,1876 ... ....... 229, 600 August 5, 1886 ... ........ 376, 000
June 18,1878 ... ... ..... 240, 000 Angust 11, 1888........... 300, 000
March 83,1879 . ..o coaeoen 200, 000 September 19, 1890. ... ... 400, 000

Money statement,

July 1, 1891, halance unexpended ....c..coe.uunranns eeemeceacaasanan $400, 365, 84
Jine 30, 1892, amount expended during fiseal year....coooioioei oo 276, 168, 99
July 1, 1892, balapce unexpended ..ooveveriveiiiiaciiaiens 124, 196. 85
July 1, 1892, outstanding labilities ... ...cviiriimiiiiaiaiiiiiiina 3,827.08
July 1, 1892, balance available......oeenoivan. neemeemasanen s 120, 369. 27
Ambunt appropriated by act approved July 13, 1892% ... ..ot 525,
Amount available for fiscal year ending June 30,1883 ... .. .covnan.. 645, 369, 27
Amount (estimated) required for completion of existing pi‘oject .e.a 13, 942:500. 00
Amount that can he profitably expended in fiseal year ending June ]
30,1804% ... ..., e S 758, 333. 33

Submitted in complianco with requirementy ot sectious 2 of river
and harbor acta of 18¢6 umd 1867,

rmrmrrer—

REPORT O MR, WILLIAM 8, Ml'X‘CIH'ILL,VASSXS'I‘ANT ENGINRER.

81, Lous, Mo., June 50, 1892,

MaJgor: I huve the honor to submit the following report on the construction of.
the extension to Alten Dike during the fiseal year ending June 30, 1892:

‘The original dike wns built in 1882 and 1884, 1t exteuds frotn the Missouri shore
above the tow-head of Ellis Island 4,850 feet downstream and diagonally across the
river to within 1,250 feet of the Illinois shoreat a point 700 feet above the pump-

* This :lp]lr()i;;‘i}it.i'()ll wus made for improving.iﬁgzaissippi River between mouths of
the Ohio and Missouri Rivers, ’ o
t For continuing work between mouths of ,the Ohio and Missouri rivers.
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house of the Alton waterworks., Up to the level of Jow water it was constrncted
of mattresses, each about 80 feet long, 40 feet wide, and 2.5 feet thick, of brush laid
in two orossed crosses between grillages of poles and sewed through with wive rope,
These mattresses were built on wuys on the Missouri shore above the head of the
dike, and after having been launched were sunk with stone in their proper places
in tiers, each tior overlapping that next below it 10 feet toward the channel; thus
giving the proper slopes to the sides of the dike, and the whole was dressed with
stone, Above the brush work the ddike was raised with stone riprap to a height of
14 foet above low water for4,000 feet of itslength, At that point the height dropped
to U feet, and thence the dike sloped off to 3 fect sbove low water at its lower end.
‘When the extension was begun last fall the work was found in exccllent condition,
‘but its crest was about 2 feet lower than when built. This was probably hot dueto
settling, but to ice passing over the dike when runuing out after ench breaking up
in the spring.

The extension was begun Auguast 10, 1891, and was completed May 3, 1892, Itis
9,400 feet in length and extends from the lower end of the old work toa pointabout
70 feet Lelow the center line of Plusa street, approaching within 1,100 feet of thu
Alton levee at low water. It does not follow the prolongation of the old dike, but
diverges from it about 20 30’ towards the Missouri shore. The new work is similar
in plan to the old, except that the mattresses were inereased in width to H0 feet and
were built and luunched continuously from way barges instead of in sections from
wayson shore, They were guided into {zlaoe by piles spaced 50 to 100 feet apart and
were in four tiers for 2,100 feet, vt the dike, three tiers for the remaining 300 feet, anit
tor 140 feet at aboyt the center of the work, where it crossed the deepust water en-
countered on the line, a fifth tier was required, .

“The mattress work and as much of the stone work as was required to bring the
level of the whole to 185.5 feet above the office datum plans, or 33 feet above Alton
low water, were completed December 16, when work was stopped for the winter.
In the spriug it was resumed Maroh 17 and continned until Muay 3, during which
tie the lower 800 feet of the old dike and 2,100 feet of the new, which were at
about the same level, were Taised with stone 3 feet or to 188.5 féet ubove the office
;iutnm. 1'I‘hia work exhansted the appropriation and the dike is left with the follow-

ng profile: :

'%‘(?ur thousand feet gold work) with its crest 4 to 6 feet and 12 feet above low
water; 2,900 feet (800 feet old work 2,100 feet new work) with crest 12 feet wide
and 6 feet above low water; 300 feet (new work) with crest 16 feot wide and 3} feet
above low water,

Throughout the time of construction of the extension the Missouri River was
higher than the Mississippi and in consequence backwater from the former so dead-
ened the current at this locality that the work has had but little effect on the deposit
in the Alton Harbor, whicli it is intended to remove, At loast ono high water from
the Mississippi at the time of a lowor stage in the Missouri must be had before any
material chungs can be expected.

All work wus done by contract by Mr. H. 8. Brown, of Quiney, Iil,, in accordance
with the plans and specifications prepared in this office, and the long-continued low
water of last fall and the absence ef carrent during the entire working season
were most favorable for the prosecution of the work., Hadl the contractor’s plant
heen lurger and the slljipl]y of brush and stone by subeontractors more prompt, the
entire work inight easily have been completed last full,

" The accompanying chart shows the location of the new dike and the comparative
depths found ot the beginning and ending of the work on it, and the following table
gives the details of expenditures and the quantities of waterial ased:

Pile timber, for guides, 110 sticks, 3,691 foet, 8t 10 conts. . ..oooovnvenn. . $369. 10
Brash, for mattresses, 9,413 linear feet by 50 foet by 2.605 feet, 45,400.67
cubic yards, 8t 65 Cente .. ov. . iiiail i ee e ne e e e ne . 29,510.44
Stone riprap, 8,371.65 cubic yards, for sinking mattresses, 9,050.08 aubic '
vards above low water, 17,421.74 cubic yards, ab$1 ... ooone .. 17,42L.74
Engineering and contingencion.....ooievesiiiantiiiiiiiiiiananeeiann, 2, 698.72
Total expended == appropriation............... danencaanenn e eane  BU, 000,00

Very respecttully, your obedient servant,
Wi 8, MITCHELL,
‘ Assistant Engineer,
Maj. A. M. MILLER,
Corps of Engineers, U, 8, 4.
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REPORT OF MR. D: M, CURRIE, ASSISTANYT ENGINKER.

: 8r. Lous, Mo., June 30, 1892,

MaJyor: I have the honor to submit the following report upon the improvement of
the Mississippi River, between the Illinoisand Ohio rivers, for the tiscal year ending
June 30, 1892, and to transmit the reports of assistants in foent churge, which arve in-
toided to form part of it,

Works were prosecuted at Rush Tower and Ste. Genevieve,

Rush Tower.—This locality extends from the foot of Liicas to the foot of Fish
Bend, and the works this year include the protection of the bunk at Calico Island,
hurdles on the east side near James Landing, and hurdles on the wost side near Wil-
cox; all located as shown on the aceompanying sketch,

Work was in progress on hurdles Nos. 4 and 5 ou the enst side at the beginning of
the year. ‘The only navigable channel was there, imFiugcd against the bank above
No. 4, and was eroding it to  distance of 375 feet ‘below No. b, A large portion of
the river lowed down the west side, divided into three strenins or chutes, one down
the Mssionri shore, another crossing below, and the third above Osborne tow-head,

To preveut further erosion of the east bank alow-water protection matiress was
placed from a point 295 feet above Hurdle No. 4 to a distance of 1,670 feet down:
stream to the lower end of the erosion, The chute down the Missouri shore was
then closed, when a navigable channel opened in that above Osburne tow-head, The
hurdles on the east side were then extended a8 noarly to completion as was practi-
cable at the low stage of water which prevailed, and their foundation mattresscs
were completed,

On the west side the hurdles were extended as fur ont on the bar ns wus practi-
cuble at -the stage of water and counectod with the Missouri shore by solid stoue
dikes, which were built as far as tho depth of the earth ou the bed rock was insufti-
cient to hold piles. , -

The river was closed by ice during the winter, and wlhen it opened the hurdles on
the enst side were found intact with the exception of small breaks in Nos, 2, 3, and 4,
On the west side the damage was more serions, There wns a break 300 feet long in
No. 3, while of Nos. 4 and 5 little remained except the stone dikes connecting them
with the shore. i

During the spring, No. 2 on the enst side was repaired aud completed and No, 3 on
the west side was extended to connect with the bar at high stages, and the old work
wa8 in part repaired. The break near its west end romained open when field oper-
ations were closed on account of the flood stage May 7, while its connection with
the bar had been severed. ; : ;

 The hurdles built aggregate 9,710 linear foet, of whieh 5,920 fect are on the eust
side and 3,790 feet.on b%xe wost,

During the spring the stages of river fluctuated rapidly, high water cuwusing sus-
pension of worlk twice before it was closed in May by the flood.

Protection.~The protection of & portion of Culico Islund heciume necesssry, the di-
rection of the current having changed so ns to impinge with emding force against
its west face about 1,500 féet below its head. A mattress, below standard low water,
120 feet wide and 4,000 feet long, was placed to cover the eroded scction. A revet-
ment of stone was placed on 1,350 feet near the upstream end of the mattress and to
such heights as were practicable without excessivo grading, ranging between 10and
20 feet nbove extreme low water,

The quantities of work, materinl expendeil, and other details are shown in the ro-
port.of Mr. John Q. Holman, suﬁuriutendunt.

Ste. Geneviene.—The work at this locality was in continnation of that in advanced
progress at the elose of the last fiseal yenr, consisting of hurdles Nos. 2, 3, and 4,
hese were completed by sinking drift on No, 2 and wattling and placing curtains
ou Nos. 3 and 4, )

. For the quantities of work, material exgended, and other details reference is made
to the accompanying report of Mr, Johin O, Holman, superintendent.

Material.—DBritsh was procured by hired labor and purchase of royulty. Details
are shown in the roport of Mr, C. D. Lamb, superintendent. .

Stone was procured hy contract from the Grafton Quarry Compuny, with the ex-
ception of & small quantity purchased in open market during the season of low water,
the delivery in either case being wpon Governmont harges at the quarries.

Piles wore procured by contract delivered at theworks during the first half of the
ivem- and by purchase in open market delivercd on Government barges during the

ast half. e : :

Other materials, including rope, wire, spikes, nails, and bolts, were purchased by
contract when noeded in large gnantities, otherwise in open nmarket.

Plant.~"The steamer Gen. Gillinore was taken out on the ways at Curondelet and
exteusively repaired, including néw cylinder timbhers, i
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Thirteen model barges, Nos. 101 to 113, inclusive, which had been contracted for
and weve in process of construetion at the closs of the last fiscal year were finished.
'Ehie other plant received such repairs s wero needed. )

Details relating to the repairs and other operations at the Engineer Depot ure
shown in the report of Mr. 8. 8. Van Norman, superintendent,
Yery respectfully, your obedient servaut,
) D. M. CURRIE,
Assistant Engineer,
Maj, A. M. MILLER,
Corps of Enginecrs, U. 8. 4.

REPORT OF MR, JOEN O. HOLMAN, SUPERINTENDENT,

8T, Lous, Mo., June 30, 1592,

MaJsoR: I have the lhionor to submit the following report of operations at Rush
Tower for the fiscal year ending June 30, 1802: . ~

The work done on the Rush Tower stretch consisted of hurdles in James Chute on
’;h{s e(:lwt gide, turdles on the west side near Wilcox, and protection work at Calico

sland, .

Hurdles,—At the beginning of the fiscal year two hurdles, Nos. 4 and 5, had been
started on the east side just above Lillys Landing, and as the bank at that place was
cutting very fast the shore mattress of No. 4 was extended down to connect with No.
b hurdle. This mattress, 650 feet long, July 1 was extended to a distance of 375 feet
below No. 5and 220 feet npstream above No, 4, making the low-water protection con-
tinuous for a distance of 1,570 feet, but the only revetment placed was the usual
amonunt at the ends of the hurdles. The piling on these hurdles was completed to
the channel, & distance of 100 feot from the shore, early in July.

To cause & fill on the Illinois side of the chute inducing more water to run down
the Missouri shore, hurdles Nos. 2 and' 3 were hegun July 20. By the middle of Au-
gust these hurdles had been extended a distance of 850 and 650 feet, respectively,
cansing such a fill at the end of No, 4 that this hurdle was built to a length of 600
feet in the early part of SBeptember. ' N .

These hurdles, completed to the clinnnel, largely increased the current on the Mis-
souri side, but the channel there was divided below Kennett's between the two Os-
borne towlhead chutes and the chute down the Missouri shore past -Wileox, all of
which were too shoal for steamboat channels, To shut off the channel next the
Missouri shore the coustruction of hurdles was begun near Wilcox on September 14,

‘Three hurdles were built across this chute, Nos, 3, 4, and 5. "The piling and foun-
dation mattress on these lines were completed October 17, but the dikes of stone and
brush which were placed at the shere end of each line, whore piles could not be
driven on account of bed rock, were not copmpleted until the lnst of November, The
mattress on these lines, however; was carried well out upon the bar, and the hurdle
piles were tightly curtained as soon as driven, so that nearly all the water running
down past Kennett's was turned through the Osborne chutes, The lower chute soon
begau cutting, but any considerable increase in depth was prevented by the gravel
bLiar which was found there at a 1-foot stage, Mennwhile the upper chute was cut-
ting slowly, and on October 12 this channel, though narrow, wes of sufficient dopth
to carry any boat thon running on that part of the river.

The closing of the east or James Chute wag then resuined and hurdles Nos. 2, 3, 4,
and 5 were completed from the towhead to the work done during the summer, A
aconr which developed under the fonndation mattress of No, 2 hurdie near the sliore
end early in December was checked by placing a mattress 320 foct in length by 46
‘feet in width above the drift row, An extra row of piles was driven just above the
weakened hurdle to protect it from drift. . :

The force was then dishanded nnd the plant towed to the winter harbor Decem-
ber 10,

All of the hurdles, excopt No, b east side, wore bhroken more or less by the flow of
ice during the winter, the loss mmounting to 580 feet of the 5,550 feot onthe east side
and 1,500 feet of the 2,740 foct on tlie west side,or a totul of 2,080 feet out of the
8,340 feet constructed «furiug the fall season,

Tield operationa for the repair of the upper hurdle on each side of the river were
resumed March 4, Hurdle b}o. 2, enst side, was repaired in March, I'wo breaks, oue
of 280 feet and one of B0 feet, were redriven and the hurdle extended 40 feet neurer
the towliead., A row of clumps, 3 piles in each, was #lso driven just above the drift
row slong the middle portion of the hurdle to protect the broken piles from drift,
The small amount of drift cellected at the main shore end was sunk and the exten-
gion at the towhead was wattled. ,

In hurdle No, 3, west side, s brouk of 300 feet just outside of the shore dike was the
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only loss from the run of ice, but during the storms of March the remaining drifh
row, $40 feet in length, guve way without dumage to the hurdle row. A row of three-
pile clumps 12 foet upart was driven inmmediately below to strengthen the hurdle
row while sinking the drift collected above it. :

"The east end of the hurdle, which could not be driven in the low stage prevailing
in the fall season, was completed to the towhead, a length of 800 feet. The construe-
tion of the foundation mattress for this portion of the hurdle was greatly retarded
by tho strong eurrent and the guick risea of the river over the 26-foot stage April 7
and 22, each rise causing & sus&yeusion of several days, The loss of 160 linvar teet of
mattress just before the second break inade the completion of the hurdle more diffi-
cult owiny to the greater depth and incréased current through the hreak. A large
body of drift was sunk above the old portion of the hurdle, the mattress placed on
it averaging from 40 to 60 feet in width, Drift mattress was nlso placed above the
new portion with exception of 150 feet near the towhead, but the quantity of drift
snnk was not as large. ‘

At the west or shore end, 200 linear feet of hurdle had been driven in the gap when
the firat rise carried it away. After the second rise another attempt was made to
close it, A row of clumps, four piles in each, was driven 170 feet above the line of
the hurdle, and 40 linear feet of mattress had been constructed, when the rise of May
7 wwept it away. ‘

Work for the seasor was then closed, and later in the mouth the plant was taken
to the harbor at Bushberg.

Method of construction.—The ordinary forms were used, except in the construction
of the foundation mattress at the main shore end of burdles Nos.3 and 4, on the
cast side, which was built across the channel during the high water of J uly and
August, The current was so strong on these hurdles that the driftpiles driven to
hold the mattress were scoured out before it could be sunk. The mattress, there-
foro, was placed before the piling, that on No. 3 hurdle bejng held during construe-
tion by lines to clumps of piles, 75 feet apart, about 200 feet above the%ine of the
hurdle, the mattress on No. 4 hurdle by lines fa.stened t0 No.3 hurdle. The same
method was used in tho extension of No. 3, west side, during the high water of April,
but in this case the mattress was held by clumps only 75 feet above the hurdle, The
distance was found too short for the depth of water, but the steumboat channel pass-
ing just above prevented any increase of distance. This method of placing the mat-
tress obviates all danger of scour between the piles when they are (friven, but it is
slower and more expensive,

The Illinois shore was revetted up to a 20-foot stage for the usual distance above
and below the ends of the hurdles, but the towhead opposite’ was protected by the
extension of the foundation mattress to the edge of the willows, & distance of 50, 125,
175, and 250 feet respectively from the piling on each line, Curtains mado with &
4-inch mesh were built to a 6-foot stage on No. 2, a 12-foot stage on No. 3, and to
the stringer at a 16-foot stage on Nos. 4 and 5 hurniles.

On the west side the curtains of Nos. 4 and 5 were carried to the stringers and on
No. 3 only to a 6-foot stage. The dikes at the shore ends of these hurdles were built
of brush mattresses up to a 4-foot stage and from that plane to 12 feet above low water
with stone, 700 yards of which was procured from the bunk in the immediate vicinity,
Each mattress was about 3 foet thick and 50 feet wide, and all above the bottom tier
were placed about 12 feet farther upstream than the one next beneath it. Two tiers
were used on No. 3, four on No. 4, and three on No. 5 hurdle, so that the bottom of
the dikes varied in width from 60 feet on No. 3 to 85 feet on No. 4, about two-thirds
of which were on the downstreswm side of the crest of the dike. The'length of the
lower dike was 150 feet, the others 175 feet.

Protection.—The constrnetion of mattress to protect the west shore of Calico Island
was hegun October 19, 1,500 feet below its head and about 200 feet above the foot of
the bar outside, which extends to the Lucas hurdles.

This mattress was built on Hats and placed with its inner edge at a 4-foot atage
~ where possible.  The ordinary width was 120 foot, but it was made wider when neces-

gary to protect u bay or excess on its inner edge. Construction was continuous

dowh to station 15 - 50 feet ov to o point 1,550 feet below the head of the mattress,
where it was lsunched from the ways and sunk, as the mattress showed signs of
hrenking, Construction was then resumed and the mattress was made continuous
to station 40, when work was suspended for the season, December 9, The total
" amount built was 4,000 linear feet, or 489,750 square foet, completing the low water
protection on that part of the island that seems in immediate danger of erosion.
The rovetment was begun November 24 at station 14-35, the head of last season’s
erosion, and carried up to o 20-foot stuge down to station 7. The next 200 fect wus
revetted to a 15-foot stage, and from atation 9 to 144-85, to a 10-foot stage, The
portions left unprotected are verv steep, but will probabiy be graded by the cur.
rent -during the next high-water sepson,, o
The revetmeut placed amounts to'1,350 linear, or 69,800 square feet.
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Work done—Hurdles and bank protection.

S « East side, W .
Hurdlo. ) cat slde Total
‘ : 2 | s | 4 5. 3, 4, 5, '
Piles driven ..o.vn... number.:| 1,124 875 730 676 | 1,737] .328 ' £26°] 5,000
Siringers placed......... do....] 238 164 17t M4 | 'siz 58 87 1169
Piling built .. ....Jnear foet..| 1,800 | 1,300 ] 1,430 | 1,330 | 2,240 75 7| 8710
Foundation mattress ....do....| 1,460 1,530 1,805 1,600 2, 495 ‘B16 806 10,155
Do..... «.-.Houare feet..| 08,840 | 111,650 | 109,725 | 104,200 | 171,075 | 56,875 | 53,000 | 705, 065
Drift mattress..... Hoear feet. . 170 foeurn.. R RN R 5990 [ oinensdinnnnnas 2,160
: ) 37 SO squarafeet..] 6,400 [........]ccocenidienies,.. 98,786 [,.onunun terreans 104, 185
Wattling and cartains. .lin, t6..[ 1,000 1,000 1,060 1,160 | 850 450 775 8,076
DOveevannen .square feet..| 13,400 | 17,176 | 22,826 | 18,650 | 2,925 | 7,100 | 16,876 | 08 950
Shore dikes........ Hnear feet. ). eeeeesloineanerfoivnnn e vieeme ey 175 176 160 500
Do...... seseocubicfoet..v.eesonfiieaanns ohevesns T PN 2,200 ) 4,825 | 2,040 8, 065
Revetment c...... .linear feet.. 280 165 270 W0 foeerieneiiaeane]irannnns 855
Do.......... square feet..| 6,120 2, 205 8,100 6,000 [.oieov. i dieieiiiirnnmens 22,425
Shore mattress between hurdles Nos. 4 and 5.
Linear foet ...ccnenennao... e eeessneamae et . 1,100
BQRAre 08t .cesiveiirieainsirananans mee eanm e inae eaans ann e 108, 100
. Calico Island protection.

Mabtress cocevvvnneineee it i irecasrataa et eyt naan «....8quare feet.. 489,760
Revetment....oveeeecrcesacnccincannanans e eeasenerateeana e, linearfeet.. 1,350
Revetment .............. e e nen e e Creeaeaaaas sqnare feet.. 69,800

All of the employés were subsisted at the works. The Iargest number employed
in November waa 397, which was the maximum,

During the fall senson the work was in charge of Mr. C. D. Lamb, superintendent.

Yery respectfully, your obedient servant, )
JorN O. HOoLMAN,
. Superintendent,
Maj. A, M. MILLER,
Corps of Engineers, U, 8, A.

REPORT OF MR, JOHN O. HOLMAN, S8UPERINTENDENT.

8. Louis, Mo., June 80, 1892.

Maror: I have the honor to submit the following report of operations for improv-
g(l’g 1th&Miﬂaizmippi River at Ste. Genevieve, Mo,, during'the fiseal year ending June

The system of hurdles at this locality was near] fr -pompleted at the close of the
previous fiscal year under the direction of Mr, Williava 8, Mitchell, superintendent.

The continuation of the work in July completed the foundation mattress to the
river end of hurdie No. 4, the driving of the lower row of piles, the revetment
at the shore end and the wattling of the hurdle row with curtain mattresses to the
10-foot stage. Hurdle No. 3 was also wattled with curtains to the same stage. The
drift, collected at the shore end of No. 2,the upper hurdle, was sunk. This hurdle
:vl'las not wattled, as the drift which had been sunk beforo the entire line answered

e purpose. .

A large deposit was soon formed under the hurdles after the close’of work, July 17.
To.iuduce a further fill the wattling of Nos. 3 and 4 was raised to the 20-foot stage,
March 11 to 23, 1892,

Hurdle. v Length, dﬂ‘\‘,‘;h Sﬁi‘gggr” Mnattress.|Wattling: g:’\lgt

s Feet. | Number.| Number, 'S'q.feet" 1 & .fac; Sq. feet.
NOBureeraerarseiencsrinennesennsensia] 1B0O |iuuernaansfonerennean P00 | ST e
No.8. oo L OSORS IERE 3.5 IOOOSRUOR HNOSaRPtiel I OO T PT N ORI
,No.{..’........‘..... S D C 800 . 324 70 24,830 9, 480 1,600
Total ceovenniensan erenearin veeed| 8,750 824 70 | 83,630 | 21,040 1, B0

« - Very respoectfully, your obedient servant, o , :
L JuHN O, HorMaN, -

S . « ‘ * Supsrintendent,

Maj. A. M. MILLER, o

Corpe of Engineers; U. 8, 4.
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REPORT OR Ml(.l C. D, LAMB, SUPERINTENDENT,

81, Louis, Mo., June 30, 1892.

Masor: I have the honor to submit the following report on proouring brush dur-
tng the fiscal year ending June 30, 1892: ’

The foree which, on July 1, 1891, was working at Durfees Point, was moved to vari-
ous places within a few miles of the construction work at Rush Tower, where the
brush was used, aind was finally disbanded December 2 at Fish Bend and- the plant
towed into harbor at Bushberg.

Work was resmmed for the spring season at Horsetail Bar, east side, near hurdle
No.20, Operations were much interfered with by high water; but little brush was
procured at various points in the vieinity until finally disbanded, Muy 12, on account
of the extreme high water. , '

; 'll)‘lho brush procured and the time spent at each locality is shown in the following
able:

Locality. . 'Tiwe.. . Cords.
Durfees POIRb coovvivaniiiminiieeinimaraen e oal| July 1to July 10,1801 ... 300,90
Forters TAlANA. covvnvrnsnonnunancaressionesnnonoaseis A July 11 to July 23,1801 . ... 441, 9
Horsetail BAr, west 8ide . . .cooveeiiiiciaaiemenarenns .| July 24 to Aug, 12,1881 .. 1,047.1

Horsetail Bar, east BIAC e e ieeccaaeinonsanisas Aug. 13 to Aug, 23,1891 . 881,
I'win Hollows, west side. . Au% 24 to Sept.1,1801... 1,028.8
Rush Tower Towbead Sept. 3 to Oot. 20,1801 ....... 3,336, 1
Lee'n Ialand ..., ..} Sept. 26 to Oot, 86,1801 ....... 1,533, 4

Yeuitontiary Potnb. .. .covria i ...} Oct, 30 to Qet. 81,1801 ... 400,
Cal1e0 TIANA «eveoerverncranemansonssannsurosssneamsinneininns Nov.1to Nov. 5, 1801........ 828, 4
PRI BORA . cevareneicnecnmvrorennminasnscmnritessnnen S Nov.7 to Dec.2,1801........ 1,047, 7
Horsetail Bar,east 8ido0 .o vvoieieeneaninans Hemerev s eenseraeis Mar. 2 to Apr.19,1802. . ..... 1,105, 3
Currol3 I81ANA ..oy eunansossovenincssanrrontonmarasranrons, Apr. 20 to Apr.25,1802...... 10,9
Boards Tsland towhead .. ov.veeesieenaentonreeannesnisonenins Apr. 268 to Apr.00,1892...... 420.6
i Nmiths..c.uve T Apr. 40 to May 4,1802... 243.2
Iilinois shore, near Foaters Isluntd. cooeuvniiiinninacnniin.s. ay b to May 12,1892, .. 288, 6
s e clbgiomn.
TEOBAY < aeeeceeenesianneadasisinsasonnannsrsanesssoneelontaansavneconiaseinn esusiene 13,204, 4

All the brush procured during tlie year was loaded with the derrick, which, as at
{n'usenb arranged, will handle alout 50 cords of brush per hour with a force of 8
aborers and a steam engineer.

Very respectfully, your obedient servant,
C. D. LAMB,
Superintendent,
Maj. A, M. MILLER,
Corps of Engincers, U. 8. 4.

REPORT OF MR, B, 8. VAN NORMAN, SUPERINTENDENT.

Sr, Louis, Mo., June 30, 1892,

MaJor: T have the honor to submit my report of operations at the engineer depot
for the fiseal year ending June 30, 1882:

Towboat,—The steamer Gen, Gillmore wis hauled out on the ways July 28, where
her cylinder timbers, fan-tails, and 161 outriggers were renewed, and such minor
repairs made as were found necessary and not practicable while the boat was in the
witer. ‘

The boat was taken off the ways August 12, and the additional repairs incident to
renowal of the cylinder timbers were com Meted at the depot.

A water-closet was also rebuilt, the boiler deck-rail repaired, 40 floor timbers in
the hull renewed, 2 carlins put in under the deck at the after-cabin bulkhead, and
10 kevels and 4 fenders made, ) ) ' . )

Launches—"The stack knces of No, 2 were renewed and the rudder couplings of
both Iaunches changed so as to conuect them on the top of the rudders,

‘'he boiler sills, & swinging fender, nosing on the head, and all the wheel buckets,
exv.o.ptlone, were also renewed on No. 2, and the machinery ropaired sud launch
painted, : ; ’

“Pile-drivers.—The machinery of Nos. 1,2, 10,13,16, 18 and 20 was thoronghly re-
paired and the rake ends of all the drivers were culkcé, most of thew twice aud 8
fuw three thmes during the yeur,
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Renewnl of different parts of the drivers were made as follows: )

Three leads, 2-on No. 18 and 1 on No. 20; 4 timber heads, 1 on'No. 10 and 3 on No,
20; 1 sill to leads on No, 20; 1 crab frame and 10 stanchions nnder beams on No, I1;
% sigg braces to leads, 1 on No. 12,1 on Ne. 13,1 on No, 16, 1 ou No. 18, and 2 on

0, 20, . :

A mast was also placed on No. 4 for use in connection with other appliances in
loading brush. :

Besides, the following repairs were made as found necessary: .

Patching and_culking decks, splicing braces, renewing kevels, patching cabins,
and painting cabins and smokestacks,

¥Five models of drivers were ulso constructed. .

Barges,—Thirteen new barges, numbered from 101 up, were built under contract at
Cincinnati, Ohio, and added to the fleet. Thirty-six gas-pipe pumps were made and
placed on barges, and all barges calked above the light water line as required,

A side dock was placed under No, 26 and the seams and butts below water line
were calked,

Models of five barges were also made.

Barges with quarters,—Nos, 16, 17, 18, 19, 21, 22, 24, 25, and 26 were calked on the sidcs,
and minor repairs, such as patching quarters and decks, made,

Mcdels of two quarter barges were made,

Machine shop,—The old hull of pile-driver No. 15 was repaired and fitted np as a
machine ahop, as follows: The upper strakes of gunwales on both sides, six ruke
plank, the deck frame, and deck, and most of the bottom planking were renswed.
A cabin 26 feet long by 16 feet wide, with a skylight 8 feet Ly 16 feet, was built on
the hall, and the interior provided with a vise bench and two vises, a drill press
gais-p]ipe vise, rack for gas-pipe, sixty bins for gas-pipe fittings, forge and anvil, and
a locker,

Neow engine timbers were laid and the engines, boiler, lathe, and shafting placed
and lined up. .

The hull and cabin were painted two coats.

Small boate,—Ninety-five flats were repaired by renowing timber-heads, renewing
and splicing head-blecks and deck stringers, and calking as required.
~ Whays for mats were placed on 8 flats, l)latform built on 2, dunnage renewed on 5,
and ways for stringing piles erected on 4.

Oue skiff was built and 356 skiffs and 22 yawls were repaired.

Tools and appliances.—A mast, 18 water guuges, 4 pump plungers, and 156 pump
boxes were made, and 50 cant hook, 14 pike, 20 axe, 3 hatchet, and 2 spike maul
handles prepared. -

A grindstone, 31 blocks, 21 wheelbarrows, and s plane table shade were repaired.

Boarding ouifit.—~Fifty meat hoxes were mude, 3 water coolers repaired, and seats
of 24 chairs renewed.

Portable building.—8ix and a half sections were repaired and erected on barge No.
26, the inside being whitewashed and the outside painted,

Supply depot.—A photographic dark room was built; a vise post and bench and 2
drill press were fitted up in the blacksmith shop; the roofs of warehouses repaired;
the depot fonces and sheds whitewashed; cellar steps in warchouse rebuilt, and the
sills, platform, and & corner iron of the wagon scales rencwed,

Very respectfully, your obedient servant,
8. 8. VAN NORMAN,
Superintendent,
Maj. A. M. MirLER,
Corps of Engineers, U, 8. 4.
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Construction aocount, showing total cost of works to June 30, 1892,

Expended Fxpended
Naine of work, prior to d“;; ?egn?l?gﬂ co,,'f‘{f,",} une
July 1,189 JY uue 39, 1895. 30, 1893. -
Pinsn T81and DAM .« oo veeieiiviiicanesnonivesivenaeoannnanes 7,010.41 |...
Pinsa Inland Dam, cutting channe) wal 118,86 |. ‘33’ ?18: :ul;
Alton Dam. 33, 740, 05 33 740, 05
Alton Dike. 76, 704, 96 126, 852. 74
Sawyer Bend, 06, 803, 63 | 803, 63
Vonico Dikes. ... . 36,341, 85 [.... . 36,341.85
St Louis Harbor......... 117,470. 42 26, 578..52 144,048, 94
Arsenal Island, protection 590,08 |oenmeniinann 2, 689, 00
Closing Cahokia Chute... . . 119,958, 21
Channel oﬁggeito 8¢, Louis . 58, 455, 54
Horsatail ,diken 1 to § inclusive PR 225, 066, 31
Horsetail Bor, traindng wall ...oooiiiiiiiiiniiaiaie, .. 81,953, 28
Hornotail Bar, hurdles Gewnsesrensne 548, 834. 08
Horgetudl Bar, bank Protection . .....ceveeevevucrervenmceesas 40, 993, 55
Carrolis Istand, hordle .....oo.vvveisianimsisenrmmevariaanas 1,003.58
Twin Hollows, west side, hurdles........c.ooooiiivaiiann, 248, 837, 82
Twin Hollows, weet side bank protection............c.oont 31, 370,55
Twin Hollows, east side bank protection ......ooooioienatn 128, 920, 30
Pulltight, hurdles ........... vereseenaanas 340, 778. 57
Beards Island, primary hurdle.. ... 7,106, 24
Beards 1sland, bank protection .... 84, 258,76
Jim Smiths, hurdles .....c.ovecarrensciemuinioecncancnarnnns 365, 803. 33
Jim Smiths, bank protection. ...cocoeeivmiiaiiinaiiionianan, 7,509,
Chenley Island, bank proteoction ......cocveennnniiiinns.mes 64, 416, 04
Chesley Island, hurdles .....ccoevocirmieiiioniiniieniaiaans 27,808, 61
Sutphur Springs, hurdles...... snenes imsenesienaibe i renes 177,964, 24
Litcas, hurdles..coonieascoinsoncees Cersnenn 3 128, 066. 85
Fostor IAIANA . oo c.c o savenrenniaaseionrncieacnnivnssareans 44,286, 0 44, 206. 02
Rush T'ower, hurdles ....... vemnee O RPN 9, 333, 32 165, 436, 82 174,768, 14
Rush Tower, protection. ccciaceresriierenariiiiaiaeniiiiifivanseniianen. 15,630, 18 15, 630, 18
Fort Chartres Dam..... S P P 36,812,868 f.....coienennn 36, 812. 84
Turkey lsland,....... PP 24,463.85 |...i.iiiienen. 24,463, 85
§t. (jenovieve, hurdles.......covvverreens 36, 059, 47 11, 111. 69 47,171.08
EKuskaskis, protection ........ PR 66,465.62 1.............. 66, 465, 62
Liberty Island Dam....oouveeseneneeess . 5,063,901 |.......oooens. 5,053.91 .
Liberty Island, protection............... e 45,120.40 |.....oiiannn, 45, 129, 40
Dovils Taland, DIKO 1 .cn..vnnveemenssnsis 85,871.17 |.... i 86, 871 17
Devils Island, dams land 2. ..cceeniiieenns 06,526,88 |...ovueniinnan 66, 526, 88
Minton Point, hurdles. ......covvneiiinaees B3, 486,87 |oeerinrasisnn 33, 436,37
Cape Giracdoan, primaty hurdlies....ceceeus 81,030, 18 |oeenerieninnnn 31, 030,18
Cairo protection ........ Ceisssencensarnna peeseeees peeveseess] 160,430.82 {... .. ....le... 160, 430, 82
Total..... seemassssusasseennactneens seesanaveancennrs 3,702,110, 35 268,704,890 | 4,030,815, 24
Property account,
Asnwumad,
Extraordi dutéwio ' val
nary e ion alue
Class of property. an\iggluly hairs, pur- | charged to | June 30,
) s * | chuses, and ] works of 1892,
additions, | Improve.
ment, eto.
Steamer Gen, Gillmore ... coovans vesieraraans ... $11,742.07 | $2,088.80 | $2,002,09 | $12,727.04
Launches. .cooevevnanns . tevsvatasearivaeyers 0,460.62 {....uonnnnn 1, 000: 00 b, 464, 62
Rarges, model...... oo eiirasesaenrenonan 51,080,600 | 40 434,75 | 22,175, 00 73,299, !
Bargea, with quurters ............ , 5,466,81 { 12,500, 00 4, 060, 00 13,716, 81
PilatdriVera. e vvuss rroracessvasinsserasererssrarassnnn 39, 992, 86 5560, 73 7, 650. 00 32, 893.08
Muchine ShOP . ovevniresererrvaneriiniiveivacssoanes - 800, 00 1,600,510 foveeiioniian 2,399, 51
Small hoats. ... S 13,7567.12 132, 40 4,226, 04 9,063, 07
Portable quArters. .. .. cviverveeiiimnaireaasieaon. V508, 3 fearairinenes o 1,443, 49 6, 164, 65
TONLR . . uesvevecrsvesnmsnssacnensones THLTH {edeanrraennefensonnsasses 190. 756
SUpply depot .o vvervansieneanaiins 3,812.76 L. ooiinrien.n 371,78 3,441.00
Tonls and apptiances ........ Ceeaesirasesasrreies L 4,807.60 745,18 2,110, 27 3,012, 56
Bourding ourﬁt ....... Vidensiaresesan Ve 9, 661, 618, 61 068, 19 9,314, 31
~ Oftice furniture. ... B 386,03 |..ovioine-- PN 3885, 63,
Sitvey instruments .. .i.. .. PP 458,70 167,00 |- cvninrnecas 613, 70
Photographic APPRratus ...c.ceveviiiiaiienceen oo 200, 48 20,08 |....... ceeae 230,18
Total cvovrasoiissnsncanroiseniinenns ieeren veas.| 105,769,387 | 88,756, 81 ‘ 45, 805, 64 ‘ 178, 530. 84
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Material account.
C o Expo&zded
Valae on ona Val
Class of material. . Valne | charged to 116 on
; hai“d‘ ggi‘,ly purchased. |- works of h_“(‘,]dlg{;g“’
, ' improve. 4 4
ment, eto,

$080, 01 ‘17 @21, 84 ‘18, 458. 42 #52, 43
978.88 | 14,242.47 .| 14,485.70 %55. (i)
36,88 22, 572,16 20, 485, 69 2,143, 85
301.25 | 10,908.08 | 10,3901,80 813.34
11, 476,72 729,25 4,789, 538 T,416. 44
1,010, temmmeaenaan 858, 87 156,71
268, 140, 32 150. 50 -248, 30
356,26 251,48 349,66 268, 08
879,07 103. 50 444, $38.49
3, 162. 09 59.78 1, 480, 45 722,49
636, 88 746,12 991, 891.51
231.20 leneeniraanae 185,05 36,24
307.09 7,197.50 | 7,48L.77 22,91
veeereenees| 1,828.95 , 828,85 ..ol
1, 832, 66 2, 619. 78 4,075.88 376, 56
22,246, 04 | 70,917.17 | 86,441,701 | 1512240

Construction account showing cost of works during SAscal year ending June 30, 1893,

Localities,

Classof expenditures, 8t, Touis Rush Rush ' | 8t. Gene- | 'Total.
Alton Dike.| Harbor, Tower, |Tower,pro-| vieve,
burdles, | hurdles. tection, hurdles.

Contrat. ... cvravssnrevsones 849,048, 78 |- ovmivinrnfozeesandan]oozoisnanifueraaey vee..| $40,048.78
Labor and snperintondenoo 812,986, 86 | #44,721.50 | #4,654.08 | $3,871,60 1 60, 24, 04
Genernl expense............. asesrbea e 1,012,22 | 10,200.60 593, 10 367. 72 21‘3 (%
Towboats. .. .cooveevioveraanafoanns reeend 2, 078.42 | 16,548.61 1,782,189 1,274, 92 21, 079, 14
Ordinary ira and vare ox’

................. veeeed 1,080,181 12,784.68. 720, 54 814,32 1 15,300.72
Detal'iorltion of lanﬁ ....... fheeneacecas 1,906.10 | 26,834.80 1, 205,04 1,565.56 | 31,002,42
Suhsiowuoe and 100, caueeernoaeaes S 297,32 12, 780.68 { 1 4%&. 31{ 1,007.04 { 15,612,381

Msterial usedin ‘conatruction.|-

Total.ecvven.. terenaens

"> 7,080.31 | 39,803, 41

6,111,03 | 2,130.27 | 5423402

' 40,948, 78

26, 578, 52 | 165, 485, 82

16,630, 18 | 11,111, 60 | 268,704.89




APPENDIX X-—REPORT OF MAJOR mx.mm : 147-2715"7
 Reoord, of gaugé at Graftom, IlL., for fsoal year onding June j.sb', Ize'és.f
. [Heigbt of water shove a plane 200 feet below St Louls City Directrix.]

Day.{ July, | Aug, | Bept. | Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr.| May.|June,
1.... 190,63 191, 40| 108, 04} 208,20 213,84
20 190,60 191.38 398, 70| 203. 54| 218,33,
4& }gg 67 %gi.gg %80. 203% 218. 85
3 ' 1. 55 204. B0} 413, 43
5oos 100, 50} 191, 204. 20| 205,70 213. 21
6.... 180. 50| 191, 82 - 208, 208, 60, 812, 93
Toves 190,48 191, 30 ‘207,20 207, 85| 212. 61
8.... 100,63 101,27, 207, 161 208, 55 212.80
[ 190, 84| 191, 31! 200, 20| 200. 45| 212.28
[ N 180.73{ 191. 206, 16| 210. 80; 212, 00"
1 100, 75! 191, 46 204.30) 311, 24{ 211,80
100.80; 191. 50 203, 60) 212, 00| 211,57
100, 83| 191, 52| 203, 21| 312.96| 211.35 "
100.87} 191, 67 202, 91) 213, 68; 211, 15
101, 00{ 191, 53 203, 00, , 80| 310,
191,02 191, 203, 60 5 210,
101,60 101,47 203. 00} 215, 65! 210. 67
18191 191, 47| 204. 20| 215, 85| 210;: 60
101,99) 191,45 204, 55 215. 74| 210.21
192. 41 o1, 44 205,06 215. 209. 80
192.42] 181,42 208, 06| 215, 19| 200, 65
102. 181. 40 200, 75| 216, 03] 200, 42
192, 36{ 101,38 207.01| 214, 70{ 209,34
102. 207 - 191, 60, 206, 93! 214,431 200,33
102,04 191,92 205, 81| 214, 13; 200. 48
191,88 141, 205.03f 214. 08] 200,53
19L 7% 10176 304, 45| 213. 97| 200.60
101,63 101.72 203. 80| 214, 85( 209, 87
101,62 191.70 203, 40| 218, 49| 210,29
101, 45| 191.42 2) 203, 20] 218.76] 210,61
191.40)..... ... vevenas) 218,84 aiaans

Standard low water at St. Louis 170,19 feot. ’
Zero of 8t. Louis, gauge 166.19 foet.

Reoord of gauge at Grays Point, Mo,., Jor fiscal year ending June 30, 1898,
[Height of water above a plane 200 feet holow 8t. Loais City directrix.}

Day.{ July., | Aug. | Sept. | Oct, | Nov. | Dec., | Jan. | Feb, | Mar. Apr: | May, | June,
1....0 107,11 1 102,26 | ©9.51 {03.61 | 03.71 | 93.76 | 04.96 [ 06,06 | 103,16 | 104,01 | 112.61 | 120,71
2....0 107.66 | 102.86 | 08,08 | 93.48 | 03,61 | 03,21 | 94,51 | 956.91 | 103,16 | 105,86 | 111.68 | 120,58
3....0 108.78 | 103.48 | 98,61 | 05,28 | 93.51 | 02,76 | 04,60 | 06.81 | 102.66 | 106,06 | 110.71 | 120.51
4.... 100.66 | 103,28 | 97.91 983,06 93.48 | 92.51 | 05,31 | 97.31 [ 102,36 { 106,36 | 109. 86 |- 120. 66
6....] 110,41 | 102.66 | 07.61 | 92.98 | 93,41 | 92.41) 05.66 { 07.06 | 101,96 { 110,66 | 108.91 | 120.96
6.... 110.56 < 101,06 | 97.16 | 02.86 | 93.86 02.26 | £8,76 | 07,81 | 101,96 ! 112.71 | 109,06 | 12).36
7 110.26 | 101.56 | 06.76 | 92.86 | 93,36 | 92,81 | 06,76 | 98.71 | 102.11 | 114.81 | 109,66 | 121.51
8.... 100.36 ; 101.86 | 06,51 | 92.86 : 03.068 | 92,51 | 96.06 | 100.81 | 101.96 [ 116,01 | 111.66 | 121,61
9 108, 26 | 101.86 | 96.31 | 02,86 92,71 | 94.71 | 102,86 | 102,28 | 116,61 | 113,48 | 121,31

10 107.46 | 101.38 | .96.08 | 82,80

93,48
.| 93,68 { 92,86 93. 71 108.51 | 103,36 | 116,51 | 114.28 | 12106
83 g ' 120 ¢6

3, 94,51 93. 61 103,76 | 106.46 | 115.08 | 115.68 | 120,16
13 107.71 2 85, 03.41 | 93,66 | 92.31 | 91.81 }03. 36 | 106,16 | 113.66 | 116.86 | 110.68
14 107.46 [ 100.61 ] 95.41 | 93,81 | 93.66 | 92,38 | 90.50 | 102,81 105,48 | 112,56 | 118,48 | 119,08
15....1 106.86 i 100.21 | 95,28 | 94.61 | 93,61 { 92,46 | 00,38 | 102,06 | 104.76 | 111.81 | 120.26 | 118.51
16 105. 88 g. 05,16 | 84,71 | 93, 92,61 | 90.86 | 101,36 | 104,01 | 111.61 | 121,06 | 11
17 105, b1 .61 | 96,01 | 04,96 1 93,76 | 02,71 [ 91,41 [ 101.08 .36 | 111,61 1 12171 | 117,16 ¢
18 106,31 | 100.26 | 94.88 | 95,06 | 93,76 92.51 | 100.96 | 102.81 | 111.61 | 122,31 | 116
19....] 105,16 | 100,76 | 94.76 | 96,11 | 93,76 [ 93,11 | 92.06 | 100,56 | 102,26 | 111,60 | 122.76 | 118.01
@0 104.86 | 101,901 | 94,66 | 95,11 | 03.8 A 92.81 | 100,46 | 101.91 { 112.76 | 123,16 | 115,18
a1 104,21 | 103,11 , 56 | 95,01 | 04,01 g 03,54 | 101,08 | 101,66 | 114,81 | 123.41 | 114.51
92 103,76 8 94,41 | 04,86 1 04,16 | 93,00 | 64,96 | 105,68 . 115. 128,51 | 113.86
.00 103, 107,26 | 94.38 | 04,76.] 94,61 | 93.81 | 64,76 | 105,06 { 101.86 | 116.11 | 123,36 3.08
24 102,86 | 106,91 | 84,28 | 94,50 | 95,06 $5,21 { 105.16 | 101,26 | 116.86 | 128,16 { 112.36
25. 102,68 | 1 94.16 | 84.51 | 94.76 | 04.21 | B5,31 | 104.06 | 100,71 | 116,28 | 132 112.11
25....1 102,61 1 103,76 | 94,21 | 84.46 | 04.81 86 | 95.41 | 103.06 | 102,16 | 115,86 | 122,76 | 112,36
27 102.51 | 104.06 | 94.01 | 84.81 [95.01 | 84,51 , 40 | 102,46 | 102,58 ] 115,36 | 122,61 | 112.71

40,000 102,76 | 101,06 | 93,71 | 94,01 | 93,86 | 94.31 1 98.26 {........| 202.41 | 115,81 {121.06 | 113.36
3] 102,16 | 100,20 |........| 83,90 crveens 94,16 | 07.70 L0000 102,80 [oeennl | 120,76 L

Standu-d low water ot 8t. Loula, 170,19 feet.
Zero of £4, Loule gauge, 164,10 feet,
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Doj)tk of water in fect upon the

Fo
8, B0 s . G
53 | F 2INEINEIP
o8 N ] . .t s 1
E B w | Name of steamer furnishing re- . R K] ] Z 12| 27
Date. | g2 port. g |88 |47 E ‘; g |® ?,
LR 3 2|85 AR FRERE
Pyl 5 g e 3 @ |a g
0F 3 ] 5 | ol B W B S
F&% 2 AR Bl &
2 A AR RGRERERE R
1891
July 2] 17.80 | Gen, Gillmore............... veood Down.. 223....1 133) 134....] 22}
8| 16.70 | Clty of Hickman.................0... do
81 16,70 | S.HH. Clark. ... ...... .deo 1818 ..., 12115 ... 3
11} 16,50 | John Gilmore....... dy FE:7) PPN RN i 1 PN B 1 25 RPN T
11| 18.50 | Gen, Gillmore....... Ao 18 ]-...{ 1218 Lo 18 .l e
15 | 14.40 | City of St. Louis .... 01 "SUON SO DO SN I 5 NI SRS KON AR DO
17| 13.50 | Gen. Gillmore......... RO PR U T3 DO 1 11T LT3 DU IS T3 Y MO e
19} 12,90 { John Gilmore ......... PR U5 S RS RS PRV I 1 1) PO I § 28 DR S e,
19 | 12,90 { City of Providence.... .do vevdlesodv ool 104]. RN PO N
20 { 12.20 ; Gen. Gillmore......... «otlo 163 15| Ol.... 91... ’
21| 11.80 | Arkansus City........ PR TV I T RN RPN i |1 SURE FIE DR S RO
22} 11,80 Citﬁof New Orleans. . N PPN DN PO I 11410 D28 DN DO [N 11T S
23 1 10,80 { H. M, Hoxle..... PR .do 1641 164 ... 1. .0 1041, ..1 18 18
26| 10.50 } Qukland............. .do b P PO PN 35 | SR PR PO I £ I 1171
26 | 10.40 | Belle Memphis........ ) PR PR VORI I v SURDNY I 11 R I ¥ 28 P
28 | 10.40 | City of Monree..:... o FRPRION PR TRVS T 0 SN PN It .
28 | 10.40 | City of Hickman .... LAl PR IS e 122 0]
30} 10,00 | S, H.H.Clark......... ..do 16 Joaee|o.m] O] 104....0. 10 4.,
Aug. 2| 1100 | City of Providence.... ..do JR FRTON R IR 2 TSP DI PR B A
4| 10,20 | Arkansas City ............. do PR P 120...] 36 [....] 104, ...
151 7.00 | Snag boat J. N, Macomb... s {2 R PR FIF I R PR P D
17 T.90 Jonuavs QO .o ieienii st JRPROR 15 RIS PR PR PRPPIN YR SN PR (RPN IR pege
18 8.50 {-uo--- do. el o PR R B PR I
19 9.40 | Gen. Gillinoro. .. do 163 18 [ 12 1.....
26 | 11.80 [-...-. N -.do 1631 163 9 (...
29 8,20 { My Uhoice...... ..do el 9
41| 6,60 | Gon. Gillmore..... .do 04 184 63....0-
Sept. 1 6.10 | Arkansas City .... o s e 12
i 4.70 | City of Hickman.. .do calls T
4 4,70 | Gen. Gillmore..... ..do 03 ceei]s
5 4,30 | Belle Memphis .. «.do 12 6.
7 3.70 | Gen, Gillmore........ .do 9 B4,
] 3,20 | City of New Orloans Aoy 8| PN
18 2,10 | J. P, Jackson.... YT TN P b
18| 230 | City of 8t. Louis Ao ... '8 5h|.
17 1,80 { Gen, (+illmore o . 8 5.
28 1.30 e.euan do..... do 71 43]. .
26 1.00 | City of Cair do 9 |....0. 5
28 .80 | Gen. Gillmor o . o8 7. 43,
Oct 1 50 [ooaaan do...... 8y 17| 43,
4 .10 | City of Monr ..
5 .00 | Nellie Spier . 70 7} Bl
8 .00 | Gen, Gillmore 71 6.0 4.
121 .80 ...... do....... . 8 Bi....| 43..
17 2,30 | City of Sheffic ..do -7 PSSP PP
19| 2.20 | Gen, Gillmore. .do B 48l ...
- 21 1.8 [ Ferd. Herold . ..do T4l .00 ] 8.
coou 1.80 | Gen. Gillmor .do 8. 43 ...0..
Nov &5 R PO do..... .do 9. 5. ...,
9 N1\ 0.. cdo o9, ..
19 .00 | City of Sheffield............ooooii]en, [s (RPN PR P 55‘4..
19 00 | Gen, Gillmore..............0ll JRPUOY T I R N O 5l
251 1.60 ) Ferd. Herold .. ....cccovoniinii]on, do ..o ande g Ty
97 1,20 | Gen. Gillmore..........ooneveiaiifo do .o D8 GRLLLTL
30 L0 Cityof Calro. . .veev i PP’ T TSP PP DR U B
Dec. 26 1.60 | Cherokes. ..ocenovivvann.. Ceerene P 1+ TP 8.
1892
Jan, 18 | Frozen(......d0....ociiviiiarancnnnannie.. ...do PR PN 51
Feb, 8] 820 Crystal City ...ooovvivrienenaniin}n, do PRSI ) PR RO
14 8,80 | City of Monros ...oovevervianeiin, i o] 1]
96 1 0.40 | City of New Orleans .............0...do o]l
26 8,80 | City of Monrve..... . . o PR U 134
Mar. 2| 10,00 | City.of Cairo, ... dlohnbot
A 81 10,00 |.Gen, Gillmore.....ovveveennnenn ... do 8 I 10) .
171 10.60 {...... [ S T P P do 15 4 16
28 9.0 ..., (10 Peeveseiass .do 16 9 l
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iars between St. Louis and Cairo,

ey

{ Herculaﬁenm.
Calico Island.
Cornice Island.
Osborne towhead.
James Landing,
‘Kennetta Castle.
Forest Home Land-

ing.
Rush Towhead.
"Salt Lake Landing.
Brickeys Mill.
Fort=Chartres Land-
ing.
FEatablishment Creek!
Crookes Landing.

g Mudds Landing,
Stantons Landing.
St. Genevieve.

| Moro Tsland.
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Depth of water in feel upon the bars

3 ] Er
B < Slale
gk% @ = o Y
] A L= RE-RE H
oF 8| 2 §ls|3|8(E],!4
te. | L2 Name of steamer furnishing . 2 . = g CREEEZEE R
Pa %g'g report. g z §lh = (8 |ala & g
: ~ = 3 <Rl " FRE
et AR AR AR SR N AR RN
$55 ZO1C|E15|8215 5021504
% R (& B A Rlw(S|a|lA A &
1891, | Feet, l
July 2| 17.80 Gen, Gillmore ........... RPN PPN B BTN [N (A
81 16.70) Gityof Hickman ............ 38 NN EDUUN DR I T: 5 DN IR S
8 16,70} S.H. H. Clark .oovvvveanennnn 168 .- f--.0f 208 L] e
11 16, 50) John Gilmore........cvveenes 16& . ceed 26 L R .
11 16.50] @en, Gillmore .......voanaae. ‘. wfeeai] R
15 14,400 Clty of St Louds ..o.vneeenn. JR R 12 Ly
17 18.50| Gen, Gillmore . .......... PR RN X N R
19 12,900 John GHlmove.......ccumee. .. 108 .0 fe ] 12 .| 163
19 12,90 City of Providence.......... 18 | uaa]eeendiondins, I .
20 12.20] Gen, GIlmore ....cooceevnnd R PR I e
2 11,80 Avkansas City . ..ocoomnnnn Wldeondendende b 16
22 11.80] City of Now Orlmms ........ 17, PR RO AR PR IR £ | RS I 112
23| 10,80 H. M. HOXI® «evvnrverennnenn N3 I IS I U1 LU SN I
251 10,60} Qakland vevsrrneaennarsnesn. oy 1y, 121 odbh...|.... 1y
. 26 10, 60| Belle Memphis c.ovvenneaii}o.. S TLID Y11 NS PR DR b &2 1 P PR
29 10.40] City of Monroe............ [P P |22 &2 PRSI PUFPN DU P P
29 10,40} City of Hickman............ 12 10-.}!.. PP It 2 VI £ OO B 1
301 10,00 S. M. H.Clark.......... o By 0120 1080 18y 122
Ang. 2 11,00; City of Provideneo..........|... FE171 I - AR SO P RN IO IR b P
41 10,200 Arkansas City .....o.o.vnnn. ] oeyl. 2.,
16 7.00| Snng boat 5. N, Macowmb. ... e R o
17 T, [3 U IO . B .
18 8.50]...... {1 (1 Cheaenn
19 9,400 Gen, Gillmore «ooeuenn.aon s
28 11, 80L,..... do ... wewdananenrruins
20 V200 My Cholee. coovveeneninien .. 103
31 6.60] Gon, Gillmore ...cooveenain.. S R SO
Sept. 1 6.10] Arkannas City..oooooevnnn... ]
8 4.70) City of Hi kmun ............ 8
4 4.70{ Gen, Gillmaore. ol
b 4, 30! Belle Mvmphia 7
7 3.70[ Gen, Gillmore . R
9 3. 200 Clty of New Or 8
18 2,100 4.1 Juekson. . 71
16 2,10 (,1ty of 8t LuuL ..
17 1. 00 Gen. (.1llmoxe P P
23 B ) | (] O P R PR TN
26 1,000 City uf Calro cvivennneanniin - 5 deoas -
Ot 2% % Gon, 1Gﬂlnmm ............... -4 JRPOS FRUR PRI VN '
. I P L1 I P PRSI RN PN RS JUR P N
4 L10) Gity of Monroo...oeeeanan. .. Bht. ...l 48l....] S 112} B 61
[ 3 TN Neltie Spler...ooviieaeeinen s By Ry 51 O 4. 6] 7
l% ...... i Gen, G:llmure.... ........... PO O ‘I
2 I -y | (A A P I RN AP P DN BN
17 2. 80| City of Sheffleld..oooonne. .. - 71....| 5| 54 o&...
19 2,200 Goit, GIlMOre «.eveeevnens s JAVION AU FRIT R Y I TN N
21 106 Ferd. Herold ..coviiveanan... PO N /) SO B 1 R A PR 17 AP
26 1.80] Gon, (Gillmore «..ovvivinnn,.. R JR0% RPN FRR PSP PR PPN PR
Nov. g .40 o S0 RO DRI P DD M
10 00 ;ity of Shetlield .. S50 5] KFY
19 D Qo GITIMORO <o vvievnnenan.. RS PR DS PPN PR I S
25 1.80; Ford, Horold ...onneenianaeo, Tl 6. -
27 1,20, Gon GHMore ..o.ovvennen. .. % A P N N .
30 J10f City of Cndro..evaniaiia.. ! hl. .. -
Do, 28 1,600 CHOPOKED . . ovveearrsrnnn. N P RN A
1892, |
an, 16 |Frozen.l'. . A0 cveneniiniiin i . Jod.
eb. 4 3. 20 (erutul (/M’.v ................. i I S o P
1 8.80; City of MONPOD. oo ersnonsners]er O ve]uens 10&.. . e
25 9. 40 (,it,y of Now Orleans ........ JRPPRS (TSN PV B P P .
20 8, 80 (Jiby of Monroo........oves.. O PN T ) [P PRV RN FRIDY IR RO IR I
Mar, 21| 10.00 City of Cairo..... PP OO SN Y AT T DO MO MDA SO IO SO N DO
8 10. 00, Gcn.Gil]mom Y PR DR PN IR TP RN PN DN OO e
11 10.50]...... [1 1 SN seinea . . A SRR USROS SR I I P
28 9.80...... B0 ciinenieinoniannasies N .
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between St, Louis and Cairo—Continued.
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COMMERCIAL STATISTICS.

Receipts and shipments at St. Lowis, Mo., during the years 1889, 1890, 1851,

Articlos Receipts. Shipmonta,

1889, | 18po. | 1891, | 1s8p. | 1890, | 1801

Barbed wire and ores and melals (pig and | Tons. Tons. Tona. Tons. | Tons. | Tons
MARLEICERLED) < v ve e ae e v s ivrim i aian e 31,068 | 21,782 | 13,741 G, 885 3, 845 4,802
COMONE s esoeoo oo oessosos et rrnes G876 | 15,802 | 18691 |..... ... it B
Conl anA coke. .o vireaveivecmaneranareiarricnnes BR, 845 | 81,660 | 55, 050 1,701 734 148
Cotton (and products) .. .ooveeenevvans. veevenai 4, 603 4, 230 2, 040 200 527 38
Groceries and dairy prodnets. ... oo 8,815 8, 262 7, 604 8, 047 7,428 9,675

Hay, seods, aud grain (including flour, meals, !
Tl?ttg',,) ......................................... 0_(:, ii(_)g 92, gl{‘f 96, 526 | 538, 320 | 440,728 i 377,416
P A1 3 £ B L R R R caieRsisceumninsamenaanrs ¢! . Ch) fe et inreaaqnisasravalaesite ey sanasaan
Live stock and produets...cooevoii i, 1‘».’: R03 1 17,347 1 15,217 (1 15,490} 18,879 | 15,168
Lamber. .. ooviii e ss s Geviraranaans 127,605 | 132,040 | 142,060 4, 470 8, Hug (i: 245
%r{m'u:m‘nldiso and sundries .o iiia i 281, 5;9. C 084, AR0 | 234, 817 | 131,540 | 117,806 | 95, 842
egetables. .. .oo. i v 7, 086 3, H30 4,110 2,612 1,730 1, 436
WHIL0 1A, 011, 050 1 ee s s eriins G Ml Taoe| Tes| 1awo| Loame| Lom
Wines and lignors ... N 102 60 121 447 608 500
WOk erieiiiniien i ceriaanens 42 180 304 35 3 18
Total ceveresen N 671, 08> ; 663, 730 | 602, 140 1 712,700 | 601, 682 | 512,930
1
Transferred by ferries across the river at St. Louis,
Tons,

Shipments down the »iver from landings detween St. Lonis and Caivo during the years
1889, 1890, 1894,

Grain, including flour, meals, ete.: Tons,

0 P S O s 29, 200

. 94,007

FE RO S S U S PP SRR L. 20,358
RECATTTULATION.
1889, 1800, . 1891,
. Tons. Tons.

Receipts and shipments at St Londs. oo 1, 484, 385 | 1,205, 502
ransferred by ferries at 8t Louds. ..o Lol 2,717,760 | 3,000, 166
Shipped from landings between St Londs and Cairo.oooveeennn, 29, 208 34, 207

Total.covenasveense vovamsen cettsaeeriaiaaaes P 4,131,054 | 4,062,020 4,304, 176

Nore.—Increase of 42,151 tons for year 1801 over ycar 1800,

List of steam-power boals that arrived at St Louis during the year 1891,

*
Name, Length. } Breadth,{ Depth. w(;ill‘:;:ggo
Feet, Feet. Feet,
AMNOR covevvrinserinervsmsiiascasinns veinieves tearesenan 58 10 1.8 8,75
N 1 2P .. 116 10 3 100, 00
Alico Brown.......... [ .- 193 4 4 651 46
A L. Mason. . coveveiivnaan . . 253 52.6 [ 1, 130, 34
Annfe Bornor..ocooiiiaiiiias . (") (*) " *)
Antelope .. eie . (%} *) ™) (*)
Archie Parker......c.o... . 70. 6 16 6.2 45.16
Arkansas City ves 273.7 .7 7.8 1,236.99
A0S, Willis .. .. 153, 1 26,5 3.8 139,99
A, W. Van San "y *) *) (*)
Bald Eagle ..... 2003 30 5.4 454,71
Belle Memphis ... .o00 207 2.7 7.6} 1,222.89

* Not kuown.
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List of steam-power boats, eto.—Continued.

1733

: Gross
Name. Length. { Breadth. ,_I’)epth. tonnage.
Feet. Feel, Feet,
Bonton covvneaennes vecencsununantinacena tetasesdvescanancarenane 197 23 5 384,08
Borealis Rex ........ 121.5 22 4.5 163, 16
Coallioun o oeenennnnnnas 230 48 6.4 631, 74
Charlotte Boeckolor .. 140 20. 4 4,1 143.48
LTS 1) T 216.4 3.9 b.4 631,20
City of Alma . J 110 20 4 98, 07
(Jit_y OFf CRITO v enenniinnrnncecrnsmasacsacecsneassesonnnss 371.2 44 7.8 1,206.12
City of FIOTONCO «n s vn s vsvsnovemeimsemsaaonnvnmaea 160 32 6.8 358, 31
City of Hickman’ 285 44.5 9,61 1,550.17
City of Monroe... 275 45 8 1, 038,25
(Jt) of Now ()rloau . 250 48 8.6 | 1,680.28
ity of Padueab ., .ooviiiiiineniiniiiinaas 180 | 6.6 318, 91
City of P rovldcuw .................. 278.1 44.5 7.8 1 1,803.81
¥ it\ of Savannah.. 186 81.2 5.4 335. b5
C ib\ of Sheftield L ...ttt 183 36 5.6 329, 74
¢ ltv of Bt. Louis . . 300 49 8.8 1,614, 02
City of Vi(-ksbul‘g ............................ w77 44,6 8.2 1,358,562
[ A 1 T N TR LR R 189, 6 62 1 *)
¢ x\stal [, N U PP 234 42,2 7 898, 98
THOB ATC oo e resinnaeeonsnesnasssassanenansnssaceaersissses 5 18 3 40. 88
DI PIKO coeiaan .. . 1.4 31,5 6.6 465.75
DK Clyde . o evr e iiiiiceieecacenrnn R e 90. 8 “17.4 3.9 76.84
Dolplitt . oo i e i e i e 135, 8 22.8 4.8 156. 16
' I)nlphiu No.2..... e 150 80 4.5 186,03
TIOTR 4o ir v e edeisomnreansenssiorsnantnstsannsennn 109.5 25.2 4.3 362,93
hﬂglo G 155.6 24,8 4.2 231,30
Kdith..cornvmeearierniaivacunraeenns J P 101 24 3.1 69, 59
BN ¢ v vvve vemrsanantancscanasasasssesrascornnesnasness 65 13 3 17.68
B M, NOPtON. o v acrcesinanisranraracenrasngencinnsnns 174 30 [} 549, b3
Ferd. Herold .... 244.0 34 7.2 800, 58
Futire CItY . ovneeivivnsrinsrcaiiaruncciianseecnnnenen 187.4 36 6.1 658D, 30
(8 T N 11 PGNP P 20.8 5.6 580, 56
Goneral BaTDATA. ... vieamnerecerammsermeiiosisneennses 215 87 5 500,
(xelwral GEIIOTO - vvsscrovasos e anmremenarannas 140 28 & 125. 00
%e Y (P 174 33 6 420,74
Gran Rupublu. ............................... 260 50 8.5 1,985.92
Harrg Reid ... e 85 18 8.5 58, 94
HEIon® v evensivcninevmsannisneresvinsnirnennmsssis 194 43 4.5 362. 31
Helene thulonherg .............................. 130.8 25.4 8.7 107.95
Honry LOUTOY - < e vmrnsnecreesiaaneriomsnanmmannes 209, 35.2 5.3 640, 79
HOrbert ..o vii i ciiiirira i et i s earsaan 134 27 3 316, 26
H. F, Frishie.. s 100, 4 $2.2 6.8 270,46
H.G. anht .................................... 190 62 8 (*
HIaWAthR. .o evecieanrroaeeaseiiavrncsiaensnonses e 140. 6 30 5.6 0. 456
Ho M. HLOXIS. —n oo soas e o ie s ot s e aass e nrewaans 218.2 34.0 5.6 622, 30
H, M, Townsend . .ooeuenvnrruniarisoroaraensmiacarnssasisssns bl 18 3.1 89,70
TB MOYBO v e anvamesnnasasmnnenasasriosoticsanansnsaronnaos 51.8 10,8 3.2 10, 93
B33 172 1 P e L 207.6 35.0 6.7 520, 46
Imperial.. cean 80. 3 19 4.8 08.
Iron Ago ... 176 38 6.5 385, 01
Tron Duke. . 177 82,0 8 421. 25
Tronsides . . 104 30 0.4 282,80
Jack Frost . 165 30 6.4 850. 77
Jas. B, MePhersot .ovveeneann.. ) (*) *) (*)
JayGonld..eaoiiiiiiiieiiins 180.8 B0.4 6 446. 25
Jennle Camphell. o.ooiniiii e i 144 20 4 226,16
JOnne GHIGHITED .« v v cevee st e iariai e e s s 10. 5 18.5 3.8 74,48
LT T3 - S R R R 121 21.8 4.3 78.34
R 7. 1Y O O L T 14 22 4.4 130, 22
Joe Peters R B 177.2 34. 4 4.8 525, 90
John Barrett ...... O P ey 124.8 31 5.5 187,23
JUhN BOFUFAM .+ o venencicaniuevrinsiorrivsensstssciasersinsionns 180 R1 5 300,49
John Gilmore. . ......... B S U 183 94 8 64013, OB
John L. Feriuson «.ouieveiavssvimaasnicianarrsqesssnnsonens . 111.6 25,6 8,8 4. 81
John M. Abbott........ .. 42 20 3.6 97.18
John N, Muwmb ........ 176.9 02 7 *)
Jolet; veciaieirmreennan 97 17.4 7.1 102,65
Josephing ....... 165, 2 28.8 4.8 240,77
JUBIO ciucpavencnnierenstaunsnsasosiasrnsaansronsscrasrronsrnryss 144 28 b 237. 51
J. P, JheKROD . v e evnnonennaninss aen 161 2.6 6.5 267.74
JuliR cvenniesumaniinn, . . 1074 22 8.6 68, 61
Kit (Js;;'won ................. . P N (1'51)8. [} (%9.2 (:, . 2?)7.09
Lad YON «vsciinenn Cvearedsisanans .
Lib {e: Conger...... 148 20,5 1.5 324, 00
Y. 178 24 4870 200,00
Liit;le Eagle No.2 140.7 19,2 8.9 82,65
Lizzie (tardner . 124.5 21 3.6 70. 64
Louia Houck . 20 37 6 914, 27
ary M. Mic 0 145, 8 2.3 4.4 284,
MATY MOILON . ceseesconetsoammesnsaosnsasesssiorassbsonenacn . 210 83.6 ¢ 3
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List of steam-power boats, eto.—Continued.

Lengel N {iross
Name. Length, | Breadth. | Dopth. tonnngo.
Feet. Feet. Feet,
Maude....... 106 20.6 4.0 1612
Miasissippi 175 42,5 i 390, 14
Munser . ... 137 24 4.8 163,63
My Choic 183 35 b 402,93
Nellis Speer 146. 4 27 6 224,10
Now Idea.. 125 ] 4 140,61
Niagara 08 17.0 7.2 99, 41
Onkland . 214 i 6 628, 81
Oliver Biornu . a8d 4.0 7 1,017.78
Patrol..... 1116 20 4 121, 63
I’hilig Shecke .. 114 20.5 3 108, 00
Pitteburgh ..o e .. 250 30,2 5.8 TN
Polar WiVe ..o ianicineeicciimiiteaianrernaraaanens .. 146 25,7 6 160, 34
B 3201 ] 17 A I .. *) *) *) 2,0
Randall. ... - .. M 19 3 4,40
R, A, Speed . . 124 22 4.2 210. 18
Reindeer ..... . . ., 125 TR 3.3 210, 18
Rosoue ...... . 121 28.8 3.4 1603
Robert Dodd. 128, 5 i) B.7 148,61
Sam Brown. .. 177 39 7.2 474,10
Satellite ..... 78.5 15,9 3.9 5. 55
S.¢. Clubb..... 45 18 8 5. 69
Seotin ......... 100. 5 18,4 3 3L 67
S, H. H, Clark, . 210 a7.8 6.2 711.67
Sidney......... 221.3 36,5 8.6 617, 88
Sidney Dillon.. 175 33, 8 5.5 420, 51
Sprend Kagle..... 224,35 33.8 519 629,34
State of Kuansas. . i 262 [ 6 1, 1490, 44
St.Paul. ..., .a 300 48,3 | 8.2 B34, H3
Thistle «.vveunvns .- 160 28,5 4.8 103,45
Tom Rees No. 2.. . 108 20 b.4 327.02
Yorons .......... e 43.2 11 2 6, 13
Whito Eagle. 238 29 3.8 312,75
WL SEONG. v eeanravrnarreusrercncoenmsnersancns Cerreareanienes 146, 2 26 4.9 174,00
* Not known,
List of barges and scows that arvived at St, Louis during the year 1891
Name. L_ength. Braadth. | Dopth. to(:;‘:’:;)‘
Feet. Feet, Fget.
Abbott, Nos, TANA B . v iveersivurnrnsnnnnensn J PN *) A *) (*)
ARG <o vsernenrenas s PO B 1Y 28 3 196,24
A K BrookBaiik coveveiecnivrreneiaiosmmeroarnonnrrarcassseens ("} *) *) 738,47
B L) Y P {*) *) (*) (*)
Allthony .............................................. (*) *) (*) 908, €0
Anchor Line No. 1 R iees 107.5 82,0 7.6 834, 82
Auchor Lino No. £ .o viinniinr i e iar s cvae v e anees . 147.5 32.8 7.5 692, 19
N 7<) R e (*) *) ™) (*)
ANTHB 1 oirieviironcntamscrrsernrenssssacssasssnrrrrtacsraranne 140.6 19.3 5.0 101. 64
Annie Spies O R SIS *) *) {*} *)
TS LI A PP {*) *) (*; (*)
‘AP Shinkle c.oiaiia, riraavesnreenns PR *). *) (* (*)
. 8 - L arr T (*) (*) *) (*)
Argentine No, 2..... emrnnennasian. Boorriemsaraceartaaranes (*) (*) *) 68,97
Argenting No,Bovoiiiinisionneeiensn. P P (*) (*) ¢ *)
Bayon Sara......... eeimer i e et arme e reanan *) (*) *) (*)
Boy BHIO oo ain s e P 200° 8.8 8 414.60
BT T T T T PP ") (*) (") 48,50
Cape Girardenu Transportation Co. (W inall) oo *) *) {*) ")
Centennfal..v.vienin i PN (*) *) *) (*)
Chestor......... heessaceianvaasostosenansasiodsnntonsaniassens 186.4 34,6 Ti 885,00
Chieago Bollo..o.iiivir i iiiaivrnriierieniacs i siaiieainon *) 1*) (*) (*)
COMMOPES 1. v vevvenenenanasacanaes emveneanageaen vee *) *) ) (*)
Commonworlth «ovavevnnins N v * (*) {9 (*)
Jontinental....... reereearen D ceienan (*) 2") (*) *)
B T P P i rireeiaene (*g. *) (*) 12.20
B} 1T 3 YN T P * (") ) *)
TDOIOMR e evemans ceenss . 1644 26.8 B 172,49
DUV <o vuniascsnnene s rcnesrmeeseniantninseininissnssns . *) (*) *) 685, 84
Eagle Sand Company No.d....eeeiiiiaines . *) *) (*; *)
Emma Wilson ......0......... crveeen s *) * * *)
Enterprise Bath *) ("g {*) ?")
R, Robinson ... . i") {* *) *)
F 53, 4 27.9 6 181, 08
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List of barges and scows, elo,~Continued,

Name; Length. | Breadth. | Depth. to?:lx‘xo:gae.
Feet. Feet., Feet,
Garry,eean. *) * *) 138. 74
Googobie . ..eoiiiiiaennn. “e *) (*) *) ")
Gitehrist, Nos, 1 to8......... (*) (*) *) *)
Grafton...ovrieiiniennnnrans - (*) (*} *) (*)
Grand Tower, No 2o voiv oot riinieniiiianes - (*) -(*) *) *)
Griffith and Adams, Nos, 13,16,17,18 ; . * *} *) ™
HOMONB o e coneiiaieinvnserninncananes . 186. 4 34,8 7 862,16
Homestend .oooveeneruanaanins . * * L™ *
TIHNOI8 vvvnverenornacsoinsnnas . 298 37 7.3 1,220.61
IPONAAIA . .. ov s ve e a et es i e i een . *) *) ) 700, 62
Tronsides No g, o ou i it ciaieiearieei s iveennn . (*) (*) ™" 629, 40
J“Y .................................... . (*) *} *) (*)
J. Barrott & Sous (6 in all) * * (*) *
Jenmio FIOWOITes...cvviveneernns 200 28.8 8 414,09
YT DA R O 152, 4 27.4 b4 188.72
Joaio ... 152, 4 27,6 5.4 197.78
Josle ... *y *) *) "
Jonie S (* (*) *) (*)
Joy Bros, (15 in all) . * (*) {*) (*)
J. Walton..oovviiennnnn, . (*) (*) (*) (*)
]}%en;mb}t:o.... ; (:) m m 2:;
ontueky ... *) ¥
Keokuk I&o. 1.. 140, 8 20. 4 4.5 88. 58
Lelln ...... 154 27.0 b 182.02
Litfle Dan. (*) (*) (*) *)
Lone Star (*) (*) (") (*)
LOMSA. cinciaaa: <) *) *) 203, 33
Lylo& Co (Bin all).eovniiviniiiiiaiiiniiiiinisian (*} (*) ) (*)
MACK .o e e e *) *) (*} ™)
Mugyio Monks 22,4 U8, 3 8 443, 62
Mantio 13 N N ] M 4 M (*)
MAMEE B eeenrrin e acarermniis vt sran et ces e (*) ™) (*) 204,61
TMERBIRIL & voi e ceeensvrancarodnnseeroriaeansonsoseroassroaranss (*) ™ {*) *)
AAEE NOL L e ivtearanancarenenennresntnssininasnsoossssannns (*) (*) *) (*}
MeCormielk NowB cuee et ivenin v cvstevienaesararaonraassaens *) {*) ™ {*)
Matropolis. ... PN RN *) *) {*) *)
B B (771 F PR S P R 180, 6 38,3 7.2 808, B_R
.’A}. Mi(:lu}oé D RS 1;1? ?4. 2 é 2 }2;5 o7
Misso urd Sand Company, Nos.3andd..ooooiiiviiniiininnns ( *) (*)
B T PP, 152 26. 4 4.0 163,66
N0 POOK. e et i rereree et iesnrr i rrosmnannessmrenrainaons ) *) ") }";
Neow St. Louis Sund Company, No.b..ooeeiiiiiiiiiiiiiiine. (*) (*) (*) *
O'Nelll & Co. (3Inall) o ovui i aeiier e caaeieneoan *) *) *) *)
OFlelt .« vveeess eevns . M *) *) 9. 04
Outrich ..... « *) *) ")
Pike No.2.. 1716 27,2 52 188,78
}:higfom Caee :) E:; i:; (?)1 63
B T {
naunmx’.; .............. 189.6 34,8 6.4 639. 50
Richal crens .. *) *) *) (.)
Randall No, 1 vas (*) *) *) (*)
R A Speed, Nos. 280 4. . cvaivierinneiineiionns ... ) *) *) (')
O ) P S O R e (*) (*) (*) ("}
TROVEE NO» Juneamveninnsansseeonrraesseeonenssnns irenaaaes] 165 P 6 474.62
ROVOE NOwZur e vreerrmereaoannisennns .. ... 105 28 ] 216. Zf
ROVEE NO. 8o vnvenaracnenramessnsseassnnesconss e 137.8 28 6.2 168, 22
TOVOE NO 4 evresueennevinreesaronsiosmorssannsine L 182 23,2 5,2 156,77
Ruth ... Goggorrimomm ooz *4)4 7 (9i ] 75?. 6
Sangamon Fagle. oo i er ™) ( B »
Sith «ovvveveienns eraees . N *) ™) 2:)
SUOW ees errieees P vens *) (¥) (*) i*)
TR 1L P ) *) ™ ) M
SWRIL s v s s ns e wno et snansnmnstacansrannnnnsensensionrmasessnss ") *) * 28,
L L1 D P P 142 27 b, 194, 81
St. Lows and Missiasippi River Pueket Comypany, Nos. Tand 2. *) * (*) (*)
$t. Louis and Mississippi Valley Trausportation Company — S)); ("’)_ 6 ' (;) 1 (()1)1 18
201, 2 30 . , 011,
200, ¢ 30 7,8 | 1,002 40
200, 6 46 7.8 1,016.91
200 v 8 980, 62
200, 5 36,2 7.3 L 0‘18. 84
QL4 5.6 7.2 1,020.60
208, 6 36 7.6 1,080.70
200, 6 3h. 6 7.4 1,008.47
2oL 36, 0 7.8 1,021.19
295, 0 a4.8| 8 11,1268
. SR reeaisarianes 224, 6 34. K 8.2 1,;130.00
B8y eenerecniecnrnnniiniae eeiene 997 35 8.8 1,17.98
AU U P S S o s 8.8 8 | 1,13.15

* Not kuown,
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List of barges and scowe—Continued.

Name. , . ' Grosa
) Length. | Breadth. | Dopth, tounage,
-8, Louis and Mississippl Valley Transportation Company—

Contumcd Feet, Feet, Feet,

225, 6 84.8 8 1,120, 63
46, 225, 8 34,8 8.2 | 1,166.14
a87.. 297 35 8.4 1,104. 1

229 36. 5 831 1,107.31

230 36.7 8.3 1,201 9

296 36.6 8 1, 110. 48

226 6.4 8.2 L2L79

026 36,2 821 119214

926 86 8.2 | 1,164.18

210 40. 4 8.2 1,28%.81

224 36. 4 8 1,181, 26

226 37 8 1, 179,72

220, 8 30 8 3,164 10

210 40 6.0 1,311.66

228 36 3.2 1,177:.15

w3 40.6 (1] 1, 165,81

¥25 36 7.6] 1,248 54

320 48, 3 7.8 1,248.54

25 36,3 6.71 1,107.38

030, 4 42 7.71 1,146.31

220, 4 42 .70 1,164.02

237 345 7.6 | 1,12L.53

220, 8 34, 6 7.5 1 1,006.62

219.6 34,17 7.4 1 1,080,506

225 86,8 8.3 1 1,107.39

226 36,8 0.2 1,146,050

926 36 6.81 1,164 15

27 36. 6 ¢4 1,175, 60

226. 6 16,3 6.7 1,187.10

226.5 36 8.8 1,123,038

226 36,6 6.81.1,151,08

230 36 6.8 1,103.78

227.7 50,2 6.8 1 114413

226, 6 36 661 1,118.74

206 36 6.8 1,101, 11

226 36 6.6 | 1,105.20

298 26 6.6 | 11062

2268.4 36 6.7 1,102.45

225. 6 3e 60| 1,127.07

226 36,6 8.6 1,125.00

206 36, 4 8.2 | 1,202.08

297.7 30,4 8 1, 174. 62

210.7 36 7.9 1,078.81

202.7 30 7.6 098,

216,83 36 8 1,164, 49

2128 37 8.2 1,218.768

208, 4 37 7.8 1 1,220.01

27,7 37 7.21 1,220.60

226. 5 36,8 8.1 | 1,185.64

218. 4 30, 4 8.8 1,237.12

220 30. 8 8,21 1,141.80

228, 6 36,6 9 1,274.81

225 35 6.3 860, 31

226 85 6.3 860, 21

220 36 6.6 830, 81

220 36 6.6 8i35. 81

©27.8 3.2 [} 1,007.27

VT 106 227, 8 81.2 8 1,012.63
enncasoe, and Ohio, and Misglssippi River Packet Company,

OB, B0 & et . ) M ol oo
TOM WELILA . . iitsieveeisenrensssnsrannseismiossssmainninennnns *) (*) (:) ™ .
‘Lransfor No, 1....... v renain eiva ety am ettt e (*) ™ (*) 229, 57
KON . v e venstennsennnenreenansiaenseivesonssonosssnsans (*) *) 9 )

U, 8 En«rlue(xr Dopartment (30dn all) oo *) (*) (*) [
Vidalia ool ererveareaasae eiereemneneiinrens Cheeae (*) *) ") *)
VW, FLOWEITEO » coreriiininrneennssraosnnneseaaryanesanne .. 200 28,8 8, 4}4. 69
W, I Brown's Sous (107 in nll) aenvensrebarsasan e *) *) (*) (')
Whit,nvy .......................... reeasvaenes ererrenees *) *) (*) *
B., Nos,1andb hareresirasennny Vasrseiviuseebans *) ™) (*) { 2}
Wwilliam Gordon .. 2277 30,6 66| 1, .’.9.’.01
Wood..evnnninan - *) ") (*) f3 1
Yantio...ceoens. .. *) ) *) *

*Not known.,
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pended for this purpose. The navigation of the river has been very
materially improved: by this method and the danger to boats lessened,

During the fiscal year ending June 30, 1893, the sum of $96,497.2
was expended upon this improvement. Two suag boats were employed
in removing obstructions to navigation between the mouth of the Mis.
gouri River and New Orleans, La. The boats worked a total of fitteen
months, removing 2,046 snags, cutting down 8,214 trees, removing 16
drift piles, and traveling a total of 17,952 miles,

The work accomplished by the snag boats has been of great henefit
to navigation and commerce., Formerly the wrecking of steamboats
from running against snagy was of frequent oceurrence, but since the
snag boats have been regularly at work such wrecks arve seldom heard
of.
The boats were thoroughly overhanled during the past spring, and
necessary repairs were made to them together with some small renew-
als of machinery,

An anmual appropriation for carrying on this work was made by act
of August 11, 1888,

The amount expended during fiscal year ending Juno 30, 1893, was
$96,497.93. ' :

(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 -+ feet. The
channels were divided by islands which formed slonghs and sccondary
chanuels, thus wasting water available for navigation,

The project adopted for improvement consisted in closing sloughs
and secondary channels, and also in construction of works of contrac-
tion in order to concentrate the flow into o single ehannel about 2,500
feet wide, the object Leing to thereby obtain a depth of 8 feet in the
channel between St. Louis and Cairo, and 6 fect between St. Louis and
the mouth of the Missouri, at standard low water which corresponds
to a reading of 4 feet on the St. Louis gauge. Also in revetment of
banks when necessary.

The amount expended up to the close of the fiscal year ending June
30, 1892, was $4,080,803.15, and the result of the work was that but
little difficulty to navigation was experienced throughout the improved
portion, and then only at extreme low water.

Tor stages of water above 4 feet on the St. Louis gauge there was
generally a depth of at least 6 feet in the channel.

The amount expended during the fiscal year ending June 30, 1893,
“was $283,767.17, and was applied to repairing plant and ¢arrying on
works at the following-named localitics:

Twin Hollows,—One hurdle 362 feet long was built and another
partly Dbuilt.

Pulltight,—The work consisted in repairing Hurdle No, 4, in extend-
ing it 630 feet, and in driving 400 linear feet of dritt clumps above the
old part of this hurdle to proteet it; also in repairing Huvdle No. 5,
and restoring it to its original length. Hurdle No. 1 was extended.,
Hurdle No. 2 was repaired and extended 1,200 fect, and 1,600 linear
feet of new work (Hurdle 6) built.

Chesley Island.—The bank protection was repaired.

Rush Tower Reach.—Operations consisted in the construction of
6,800 linear feet of protection of the Illinois shore above Durfees Land-
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ing., About 1,225 feet of bank along Lowrys I'icld was partially re-
vetted. Three hundred linear feet of hurdle at Michaels was repaired,
Construction of hurdles was begun at Fish Bend aund 1,815 linear teet
nearly completed.,

Fort Chartres Reach.—The work of the year consisted in protection
of the bank, helow medium stage of water, from Sycamore Landing
downstream for a distance of 5,600 feet, and the building of Hurdles
2 and 3, having a total length of 3,525 feet, on the west side of Bruce
Island. These hurdles were considerably damaged upon the breaking
up of the ice in the latter part of I'ebruary, and subsequently by heavy
flelds of driftwood. As soon as possible, in March following the
breakup, the work of repairing these hurdles was undertaken, and was
continued until about the middle of May when, on account of the high
stage of water, work on the hurdles was temporarily suspended.

The total amount expended during the fiscal yeur ending June 30,
1893, was $283,767.17,

The original estimated cost of the work, as revised in 1883, is
816,307,500, of which $5,388,333.33 from appropriations to date has
been available for the work.

In general the works constructed have benoefited the navigation,

July 1, 1802, halance nnoxpended coo.oononeoiienariaiioamecnomannens $124, 196. 85

Amonnt approprinted by aet approved July 18, 1802 ... ... . oiuee 525, 000, ()

Awount appropriated by snudry eivil act approved March 8, 1893._... 658, 333.33

) 1,307, 530, 18

June 30, 1803, amount expended during fiscal year...coovvinsvanvenn. 283, 767. 17

July 1, 1893, balance nnexpended «ooooriiin i ciiiii e 1, 023, 763. 01
July 1, 1893, ontstanding Hahilities ... ..o $:30, 545, 40
July 1, 1893, amount covered by nucompleted contraets.... 149,245, 24

i 179, 860. 64

July 1, 1803, balance availnble ccooeieiiciiiiinineacnnnns casnansnons 813, 902, 37

v ssus s —————

Amount (ostimated) roquired for completion of existing project..... 11, 009, 166. 67
Amount that ean be profitably expended in fiscal year ending June

LR .1 5 O T 758, 333,33

Submittod in compliance with requirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893,

(See Appendix Y 2.)

3., Harbor at 8t. Louis, Mo.—St. Louis Harbor is about 18 miles
Jong and divided into two nearly equalparts by the Ilads 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 Lads Bridge
is the Merchant®’ Bridge. The lower part of the harbor, mcluded be-
tween Eads Bridge and 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 Merchanty’ Bridge,

Congress, by act approved September 19, 1890, appropriated $182,000
for this harbor, "

The navigable reach between the ads 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 waterway, between those bridges, to
a width of about 2,000 feet in order to concentrate the flow upon the
bars and thus cause scour to the depth desired. The contraction works



APPENDIX Y—REPORT OF MAJOR ALLEN.

2147

TaBLE NO, 2.—Summary of expenditures for operating United States snag boats H. G.
Wright and J. N. Macomb, eto.~Continued.

- i 1892, -1893.
Expenditiures, .
Deconber. Jannary, Fobruary. March
Offico OXPONBOS cuvernanensns $758. 00 $653. 00
SUPOTVIBION . ooemcinsassa, 78.16 12,25
Expenses of anag boat 11,
CIOW o4 oncosnnn . 2,212 00 2, 465, 85
*Ontilt.. T202 loearanspiinans
Y O P TR 1,168.00 1,172, 00
NUDBIAENCO. c e s e 6kl 14 616, 88
SUPPHOS. e eecvarirntir e 180, 46 8. 55
ROPAITE. 4o et vveeimrniiinviieiecorannaes 61,19 15, 00
Miscellaneons . oooviaieciiiiiiniiiaiane, 2,65 {eoiiianinanan.
Exponses of anag boat J, N. Macomb:

LOW «oeroimsnnisnemaseniniennesmmnassonss 4,286,18 [ ovvennnnnn.t, 2, 142,00 5, 407. 49
Oubfibeeeeverresoriaiarsciinarniiiivananes 7.60 TIT M foecivsnviencvidiaenransonanes
TMOL. e - ceogemnaonasiosnsonnnsossossrnanes 1, 050. 07 1, 822,90 1,177. 80 1, 038. 00
SubSIStON0O. cvvesnrinnnaroriratirsnaraions 626, 00 240. 40 1,027, 12 185, 27
Supplies, cceveevuianss Avriveeaeasaianeae 81, . L2
Repairsg.c.... v veeanase et T 87, 2
Miscellaneons cocveruniinianansiiiccinas 2, ¥

Store boat ADOTE . vvineeiii i 100,
LT ) I R L 12,839, 91 6,357.75 9, 380, 30 11, 712. 20
- 1893.
Expendituroes, Total,
April, May, June,
ORICE OXPONIBER 1ivavurassmrasiinroaniomanenns $147.30 $565. 50 $276. 00 $5, 808, 36
SUPEPVISION . euniavrvannsiorisiraieannianies 24, 50 423, 45 236, 75 1,916. 07
Bxpenses of snag boat H. G. Wright:
CIEW + e nvsnmnenesmssnecnastosnssesssansnsloansserssronns 2,821.99 1,367, 41 20, 849, 76
Oubfit.cveeesnonersessacsnsssscniorsannnss 1LT75 feevivane sisens 1,713, 23 2,772, 66
FUOL o ivemesccnnsnnsnnnmeearatascnsnanns 784.37 80,00 [oovueinannnnnn 8, 404,01
Subsiatence......o ciiiiiiaiia, e rensane 577.76 185, 81 791, 24 6, 584,73
BUPPLICS ciarrnvmoermvmararcennaariiiaaen 105, 60 8, 80 215, 64 1,429. 80
TOPAITB ce s vvnesarmamnnccociamranssiraanns 147. 65 478,00 726.20 2,131.86
MIBCONANEONB. .. e v avreescarcnnsersansonilossnrstasiseaifiomanseniaans 3.26 54,02
Expensos of snag boat J. N. Macomb: !
STOW . envs R T 2, 838.00 1, 420. 00 23, 308. 50
O e e e itessacanasiacasassonneens TOB fovenvannsenss 236, 02 5, 075. 47
B ST S e 140,25 88,20 17.00 7,643, 12
Subsistenet v eneennnsean 656,12 200. 06 8{8, 59 6, 587, 17
Supplies coeennoe 10£. 73 2,67 197.43 923. 89
ROPAIS < <veneennes 265,40 1,031.43 360, 66 2,795, 90
Miscellaneous. ... D00 [erevrennncroan]an beaeereriens 70. 83
S10re Doat ADOIte . cerierimeennedorianaiiiifansnanesiiens. 35,00 [oeevieeiniane, 451,00
Total covacrnumnranuannn proeerreeme s 2,971, 37 8,736, 91 8, 408. b1 06,497, 23

Y 2.

IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI

RIVERS,

The object of the improvement is to obtain a 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, 191 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 second-

ary chanuels behind them through which a good deal of the volume of

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

The present project is a continuation of the plan adopted in 1881,
- and contemplates a reduction of the river to an approximate width of
2,600 feet below St. Louis, the natural width being in many cases
from 1 to 14 miles, and protection of the alluvial banks from erosion,
The methods employed are the building fip of new banks from the
golid matter brought down by theriver and which is collected by means
of hurdles and revetment of the banks, both new and old, when neces-
Bary. .
At the beginning of the fiscal year the work for improvement had
extended to a distance of about 5 miles below the head of Rush Tower
‘Reach, but the construction at a number of points had been left in-
complete as to number and extent of works, in order to observe the etfect
of the hurdles as built. Considerable damage from floods, ice, and
driftwood had been sustained, and some new banks formed by the
hurdles required revetment to secure their permanency.

During the fiscal year new work was prosecuted at a number of
points, and as far as Turkey Island, 42 miles below St. Louis, and ex-
tensions and repairs were also made, all as given below:

" PWIN HOLLOWS, WES1 SIDE, § MILES BELOW ST, LOUIS.

~ Work of constructing additional hurdles began at this point on May
27, last, . ‘ “
One hurdle (No. 53), 362 feet long, was built, and another (No. 7) was
partly built by the close of the year. Please see I’L. No. 2,

PULLTIGILT.

This locality is nearly opposite Twin IIollows. The work of repair-
ing and extending the system began March 27 and continued until
April 30, when, on account of extreme high water, it was suspended
and force and plant were removed to Rush Tower Reach. Afterward,
May 21, the force and plant which had been ehgaged on the Fort
Chartres Reach was brought to Pullticht to complete the work at that

oint. ' ’

P The work done at Pulltight consisted in- repairing Hurdle No. 4, in
extending it 630 feet, and in driving about 400 linear feet of drift
clumps above the old part of this hurdle to protect it; also in repairing
Hurdle No. b, and restoring it to its original length; also, in repairing
Hurdle No. 2, and extending it 1,200 fect to the original channel limit,
and in exteusion of Hurdle No. 1, and construction of 1,500 linear feet
of new work of Hurdle No. 6. Please see PL. No. 2. '

The completion of Hurdles 1 and 6, and curtaining all the hurdles
except No. 2, remained at the closé of the year to be done.

OHESLEY ISLAND, 11 MILES.BELOW 8T. LOUIS.

The bank protection at this point was repaired. This was done duar-
ing the first half of the fiscal year. The location is shown on I’ No. 2.
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RUSIH TOWER REACH, 28 MILES BELOW ST. LOUIS.

During the fiscal year, operations consisted in the construction of
6,800 linear feet of bank protection of the Illinois shore from a point
near the Osborne field to the lower end of the wooded bank just above
Durfee’'s Landing. This work was begun August 10 and finished
November 26, About 1,225 feet of bank along Lowry’s field was par-
tially revetted. Three hundred linear feet of H urdle No. 3, at Michael’s
were ropaired. Construction of Hurdles 3 and G was begun at Fish
Bend, May 1, and work on thenr continned to May 31. One thousand
four hundred and fifty linear feet of Turdle 3 were nearly completed
and 365 feet of Hardle 6 partly completed. The location of these works
is shown on Pl No. 3.

1

FORT CHARTRES REAOI, 30 MILES RELOW ST. LOUIS,

This reach extends from Brickey Mill to the head of Turkey Island.
The work projected for its improvement includes protection of the left
bank of theriver below Sycamore Landing, and construction of a series
of lurdles to close the chute west of Bruce Island ; also a series of hur-
dles above the head of Turkey Island.

The work of the year consisted in protection of the bauk, below
medium stage of water, from Sycamore Landing, downstream, for a
distance of 56,500 feet, and the building ot Hurdles 2 and 3, having a
total length of 3,625 feet, on the west side of Bruce Island. These hur-
dles were considerably damaged upon the breaking up of the ice in the
latter part of February, and subsequently by heavy fields of driftwood.

As soon as possible, in March, following the break-up, the work of
repairing these hurdles was undertaken, and was continued until about
the middle of May, when, on aceount of the high stage of water, work
on the hurdles was temporarily suspended. ‘

The location of the work is shown on Pl No. 4.

All the above work was done by hired labor.

PROCURING MATERTALS.

The brush was procured by hired labor.

Of the stone, 8,670,10 cubic yards were purchased upon bids in open
market, and 20,584,13 cubic yards were quarried by hired labor.

Piles were procured partly by contract and-partly by purchasein open
market, ' ,

Rope, bolts, wire, spikes, naily, ete,, were purchased by contract
when large quantities were needed; otherwise, in open market.

At the beginning of the fiscal year the available plant was insufli-
cient for carrying on the work under the appropriation made by the
river and harbor act of July 13, 1802, and large additions were pro-
vided for by contracts entered into last fall. These contracts pro-
~vided for construction and delivery of 1 towboat, 2 steam tenders,
13 model barges, 6 quarter boats, 21 pile-driver hulls and cabins (8 for
new drivers and 13 to replace those worn out), 103 flats, and 60 skiffs,
All of this plant excepting the towboat were to have been delivered
on or before May 1. The towboat was to have been delivered June 1.
But owing to various canses the delivery, that of the skiffs excepted,
has not yet been completed. :
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Proposals were also invited for construction of three office and
survey boats. ;

Please see abstracts of proposals, hereto appended.

‘Parts of new plant not provided for by contract were prepared and
min(j;r ix;epairs made by hired labor and purchase of material in open
market.

In order to better prosecute work under the appropriation of
$658,333.33, made by the act of March 3, 1893, proposals to be opened
July 17, 1893, hayve been invited for construction and delivery of ad-
ditional plant.

PLATES,

Plate 1 is a general map of the river from Bissells Point to Kaskaskia
Island. Plate No. 2 shows the river from Oarrolls Island to Ohesley
Island. Plate No. 3, from Qalico Island to Penitentiary Point; and
Plate 4, from Brickey Mill to White Sand Depot.

SUYPLY DEPOT.

All supplies, excepting stone, brush, and piles, and some minor
items, were delivered at the depot at the foot of Arsenal street, St.
Louis. In addition the depot is a general repair shop and yard, where
repairs to plant not requiring dockage were made.

VALUE OF PROPERTY.

The present value of the property belonging to this work is shown
in the following table:

Expenses

le-
- Purchases, | ¢ 0‘;?(:1‘,;“ on
Class of property. ) v“}“&g&‘ly “ddg‘;ﬁm"' charged to Vg})u;sggl;me
U repaits works of T
* improve.
wment.
]

Steamor Gonoral Gilmore....covevivirirncmmamieniees $12,707.04 | $21,647,84 | $23,608.80 | §10,871.98

Steanm IaUNChES. civ i nei i iacitntiacrannisarnsrsois b, 466, 62 688, (6 1,672,100 4,582, 37

SHEAN LOTULETB «ove e enne et eanatrsvisononanninnannanseloneenennsnns 10,060,388 [.ooveennn. s 10, 000, 88

Barges, moddel. ....coooniiiiiean vee| 78,290.35 1 25,061,381 26,0060,22 76, 684,51

Barges, with quarters . .-l 13,718.81 8, 105,76 4, 856,75 17, 166, 81
narter boats N B 1,783,338 o et 1, 735,83

ilo-drivers. N 32,893, 08 | 18,0600,73 | 14,906.80 51,308, 65

C Machine ahop..cocoviinriiraniann. 2, 390. 61 34,20 480, 16 1, 94, 60

Derriek Boat. .o i ira e e, [FOS FOUR 1,600,000 fooeinnncnnas 1. 500. 00

Small boata............ e e ieiiedaeaaeaans 9,663.97 | 13,503,44 | 10,087, 42 12,269, 99

. gormble quarters. .. aven-.. e asmevaenarienarerann 6, 154. Gg 3,224, 24 2,821, 71 7, (l)ll';l). 'lzs

(=) 18 ¢ FA R T T TR T R R [E £ T IR DR 0. 15

© Supply Qopoti. i e 3,441, 00 965, 46 1,301,156 3, 105,50

'l‘oops and Appliances . ... ve ianmrerainn ven] 2,082,508 6,756, 99 3,054, 76 6,734 70

Boarding outtit...... . 9,314, 31 6, 513. 65 2,930, 90 11, 896. 96

Office furniture...... 385, 63 143.20 79,56 451,217

Survey instruments ..., . 613,70 81.75 61, 37 634, 08

Photographie apparatus.......... 230.10 50, 00 23,02 257. 14

b Vi1 7Y S R RN 178,530.64 | 112,7567.13 | 92,018.068 | 108,008.19

GAUGES.

The eight gauges established during the fiscal year ending June 30,
1892, between Jefferson Barracks and Jones Point, were read daily.
~ These gauges were established with a view of determining, trom their
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readings, whether any change in slope of the water surface results
from the works of improvement.

DETAILS OF THE WORK.

Tor full details of the work done, roference is made to the reports,
herewith, of Mr, D. M. Currie, principal assistant engineer, and
Messrs. W. 8. Mitchell, John O, Holman, and Gerald Bagnall, assist-
ant engineers, :

The operations at the supply depot are given in full in the report,
herewith, of Mr. G, D. Lamb, superintendent.

CONDITION OF THE RIVER.

A statement of chanuel depths, as furnished by the Mississippi and
Ohio Rivers Pilots’ Society, is herewith.

The river was closed to navigation by ice from December 21, 1892,
to February 19,1893, The stage of water was lowest in November,
when 1 foot above standard low water was reached. During the period
of lowest water a channel depth of 4 feet was found at two crossings
in portions of the river where the works for improvement had not
been entirely completed.

There were two high-water seasons. The first in July, when the

river reached a height of 314 feet above extreme low water, and the
other in May, when it reached a height of about 313 feet above the
same stage. -
e river has not yet subsided sufficiently to show the effect of the
recent high water, but it is probable that large deposits have been
made behind the hurdles, and that a much improved channel will re-
sult during the coming low-water season wherever works have been
constructed,

In general, the works for improvement have beuefited navigation,
They extend for a distance of 45 miles Lelow the southerly limit of
St. Louis, from whieh point the distances to the several localities and
reac1es reported upon are given.

STATISTIONS.

Tables of statistics of the commerce of the river are hereto appended.
These, as well as the statistics for other works of improvement, were
compiled by Mr. Elliott Jones, chief clerk. -

ESTIMATE.

The amount that can be profitably expended during the year ending
June 30, 1895, is $758,333.33, which is the sum estimated in the last
Aunnual Report for the fiscal year ending Jumne 30,1894, It is proposed
to expend this sum in carrying out the programme heretofore adopted;
that is, to carry on the work of improvement continuously from St.
‘Louis downstream, reclaiming land by building up new banks, thus
reducing the river to an approximate width of 2,600 feet, alluvial
banks to be protected from erosion. It is proposed to obtain by this
means a channel of at least 8 feet at low water. The depth is now
liable to become as small as 4 feet or even less in some places, and less
© at every locality where the width is more than 2,600 feet.
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This general statement of the proposed application of the appropria-
tion is as specific as the nature of the case_admits. The changeable
character ot the river renders it impracticable to give in advance the

~exact locality where works will be required.

.- The original estimated cost of this improvement of the river be-
tween the mouth of the Ohio and the mouth of the Missouri River, as

.revised in 1883, is $16,397,500,

The aggregate amount frony appropriations available for this work,
to June 30, 1893, is" $5,388,333.33.

Amount expended to June 30, 1802, is $4,080,803.15, Amount ex-
pended during fiscal year ending June 30, 1803, is $283,767.17.

The balance available will be expended in prosccuting work acecord-
ing to the programme.

The appropriations made for this work are as follows:

- By act of— By act of— :
June 10, 1872....... wee $100,000, 00 August 2, 18827, ... ... $G00, 000, 00
March 3, I873.......... 200, 000, 00 July 5, 1884..._. e SEO, 000, 00
June 23, 1874 .. ...... 200,000. 00 Angust, 1886.... ... . 875,000, 00
Mareh 3, 1875 .. ...... 200, 000, 00 Augush 11, 1888, .. ... 800, 000.00
August 14, 1876........ 200, 000, 00 Septembur 19, 1890.... 400,000, 00
Junoe 18, 18T8. ..., .... 240, 000, 00 July 138, 1892.......... 5125, 000. 00
Mareh 3, 1879......... 200, 000, 00 March 3,1803.......... 658, 333,83
June 14, 1880...... ... 250, 000, 00 ———

T—"March 3, 1881 ......... 600, 000. 00 Total .cavnrnonenn. . 5,568, 333, 33

Of these amounts, $180,000 <was allotted by acts and projects for im-
provement between the Illinois and Missouri rivers, including Alton
ITarbor, leaving amount applicable for general improvement between
thie mouth of the Ohio and Missouri rivers, $5,388,333.33.

Money statement.

July 1, 1892, halance nnexpended. . ccovvrer ienn et iaeieeceen e $124, 196, 85
Amount appropriated by aet approved July 13, 1892 ... ............. 545, 000, 00
Amount appropriated by sundry civil aet approved March 8, 1893.... 658, 333, 33

‘ 1, 307, 530. 18
Juno 30, 1893, amount expended during fiseal year ...... e iaaal., 283, 767. 17
July 1, 1893, balanco unexpended c.o. v i e 1, 023, 763. 01
July 1, 1893, ontstanding liabilities. ... ... oolai ol $30, H65. 40

July 1, 1893, amount covered by uncompleted contracts.. 149, 295, 24
—— 179, 860. 61

July 1, 1893, balance available ...covvuncunnns beeaacesanssnaanans i 843, 902. 37

Amount; (estimated) required for complotion of existing projeet.... 1
Amonnt that can be profitably expended in fiscal year ending June

E K. 1 5 O R v 758, 833. 33
Submitted in compliunce with requirements of sections 2 of river

.’m;l héllrbor acts of 1866 and 1867 and of sundry civil act of March

3, 1893. :
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o d addross of 2l
% Neme a!:'lddoxf. | Price: - Prics Price | Price |
gl per Amount, per lAmount] por |Amount| per !Amount.
pouqd. pound, pound, © {pound, .
- ST  Oenta. | conts, Cents. Oenta, |
§ | 8. C. Forsaith Maohine : - ~ :
: co..Mannlxester.N K 12,65 (#3,706.00 | 8,95 | §716.00 | 4.85 | $970.00 4. 0ieeri)orerrenas
LOlll!l, ........ . ' . . '7'03 t.‘; secnnnee --.-‘un-our-o.o---' setevanwe
7 | Anchor Llue Store, 8t. ‘
Louls veevresrnsane of 1LTB 8,525.00 sedvasvsoncveniac]ensnansofvosinssrn]esveserelrsmroncen
8| Jamea Woed & Son, 8. ‘
Louie, MO ....oovurneen 10,10 | 8,680.00 | 8,09} 095.20 |.ouennsiinnennnni]rimnninaficorinens
9 [ James .J. IInwk st . B R B y :
- J.oud a,Mo..... 11.14 | 8,842,00 7.74 | 610.20 R85 | 610,00 fiiiveiaifoonnsiens
11 M M, Buck & Go., bt . ’ : . : NV
0 Lonig, MO .iiiiuveson..] 18.00 | 3,900,00| 10,00 800.00 8.25 ] 650,00 2,10 $438,00
- 18 | 8t. Louis Wire Ml Co, . ‘ : o o
. B&Louln,Mo .......... cvevanarjsvenncorve|rnsavncsfonasoaras 2-50 500,00 RIITTIN ssneveney
o 'For|inch rope. t For §-4nch and Hinch rope.
T 1. Spikes | Sorew bolts
] é / - . (1‘7.601})1)0“(1-); BN
, 33‘ Namos and addross of bidder. Price Price.| . Romarks,
3 per_[Amount.| per |Amount.
N1 - pound; : pound, L
I . A N ’ ) !’ ’ . .
.o : . “Qents. | Cents. | ; e
.. % | John Cleary, Chester; Ill....conuclonsiianidiiurancsslorerinsilinnenans, mlg}mnfurma.‘iiytnprq-
©8 | Wiliam G, Allison and Sebastian [..c.c..lerrcrusfiverreifoniniian T Do o
1 _Oliver, Chester, XI : . :
4 | Johu W. Reno, ﬁewuadrm. Mo..|veerreiifivrrennasficsinsafirenna . Do
b N C.Po m\i th Mmhine(}o., Man: [ovevcarafernseovnsfoncoaoeiorvninven- Do..
{* cheater, N : o R
6.{ Thon. 8, i{nxwell, 8t,. 'Lonls,uo . . cemreenifeniioeres Po.
7.1 Anchor Line Btore, St, ‘Louis; Mo, 2.73 | M77.76 {........ viesaol D00 ,
10 | Fred, Meyer.s Ho.,. P P RIS 2. 60 3637. Do
11 M, M, Buck & ¥ LI ¢ 2.88 | . 704,40 L
12 | James B. Dunkorei ,8& Loufa; Mo, ceseseniliaseneni 2,80 'm,wj .. Do,
No.z—Guanntoenot aigned. . e

ange in pr(cel of siial rope; minde and explained boforé opening.

ummtee not; -lgned m proper pluco; no witness w guamntee; no jurudlctiono gunm o
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Abstraot of proposals received for ﬁor-nishing ’1 towboat, & steam tenders, 6 quarter boat
18 bar uj{?;l pile-driver hulls and cabine, 103 flats, and 60 skiffs, op’meg November ;;

1892, aj. A. M., Miller; Corps of Engineers, U. §. Army, St, Lowuls, Mo.
Bahnoeuiihbla.... ..... . . 50, 000,
Amount accoraing t0 AWALAS - vaceveres ! . ﬁ?l’, 191,50

4 Two steam tenders, Six quarter boats.

: o 1,

= Nawe and address of bidder. %@

° Price. | ¥ zl?hf'" Amount, EE PZ{:’:‘J"" Amount,

2 g
g | e
“ ¥
5 | ¥d.J. Howard, Jeffersonville, Ind.| $21,750. 00 945, 00 {$17, 890, 00 3 146,575, 00 1$19, 725,
9 | Sam'lW. Coti & Son, Cinciaat wg'm 8 \ #9, 675. 00 1$19, 725 00
0 s enrenmenom it arsersasans 22,964, 00 | 9,747.00 | 19, 494, 00 6| 6,200,00 | 31 X
10 Tl(sje_l"rél;bie} En .iinah:znd Machine 22 078, 00 o ' ' 1 200,00
0,, Cincinna [+ J 078, 10, 188. (0 | 20, 336, 060 6| 580000 | 34 X
111 M. A, Sweeney Cé., Jeoffersonville, ' ' ! » 800.00
INA .iiiveancittciieae i 21,450,.00 | 4,980,00 | 9.960.00 |......fuiuneiarilianinia,
18 | Luther M, Emeraon, St. Louis, Mo.|....c.cvemenufercniassfieiinnonnns 6 | 8,875.00 | 63, 850.00
Thirteen Larges. Tweny-one pitl‘()a driver hulls,
oto,
—% 3 %
o Name and address of bidder. %‘“ Prico & é’g Prico &
° ; ce for rice for
g g each, | Amount. gg ench. | Amount,
. =] : =
g h e
A # A

1| 8. M. Flesher, Levanna, Ohlo..... 6| $4,875.00 | $26,250,00 |.cnnvoidirarinmnanliaiaasiaans

5 | Ed, J. Howard, Jeffersonville, Ind, 4! 4,160.00 | 16,600.00 10 | 92, 545. 00 | $25,450.00

8 | Clements Bros., Paducah, Ky .. ... 6! 8,700.00 | 22, 200.00 10 | 2,400.00 | 24, 000,00

9 | Sam'l W.Coflin & Son, Cincinnati, .

1) 1Y Ui 3 S S 13 | 3,847.001 60,0100 21| 1,494.00 | 31,874.00

11 | M, A, Sweeney Co., Jeffersonville,

DA o eienecnonossrnsissarronrranilonserrinansiineaioriiinuiann. 21 ] 1,6840.00 { 34,440.00

12 | Lonis H, Skinner, Wilmington,

W, Crreereneconenecinrorsssnansenftosaass F R 21} 1,561,681 82793.81

13 | Luther M.Emerson, St. Londs, Mo.J.......|.cociaiiiifioiinanaes 6| 3,000.00 ] 18, 000.00
- Fifty-threc largo sizo decked | rorty small size decked

flats, flats, N
? L ﬁ
|- ; g
ber Name and addreas of bidder. ES . 8°
° & P‘g:shf‘“ Amount, ;j'é P““,’hf“ Amount,
% & ' £= ‘
. 8 g” T
a b5 b4

2 [ Thomas G. Isherwood, Davenport, '

Towa ..oovnevriias PO PRI SO Y . 40 | $130.00 | $5, 200.00

8 | L. Cramer & Son, Parkersburg,

: R PRPP 53 $385. 00 | $20,405.00 40 282,00 | 11,280.00

4 | David 8. Barmoro, Madison, Ind... 53 674.26 | 85,785.78 |.evvccifonniameansfivennecinenn

9 | Bam'l' W. Coflin & Sou, Cincinnati,

Ohio v cevviveonnns P beooe 63 416,00 | 21,995.00 40 213, 60 8, 520. 00

11 | M, A. Sweeney Co., Jeffersonville,

Ind..icoonseese. ressesasassy cies 58 496. 00 N 26, 288, 00 40 $46.00 | 13,840.00

12 | Louis H, Skinner, Wilmington, .

N, Covrrrncivcecsnsncncrsnssens| 5B $3G.50 | 17,834.50 40} 18975 7,590.00




APPENDIX Y——REPORT OF MAJOR ALLEN. . 2155

Abstract of proposals received for furnishing I lowboat, 8 steam tenders, € quartor boats, 13
barges, #1 pile-driver hulls and cabins, 103 flats, and 60 skiffs, eto.’——(q)ontinue‘:l. '

' Ten 6pen flata. . Bixty skiffs.
4
E‘ E«ﬂ g.d
B Nameand pddress of bidder. | 5% | 8
co for ’
c ﬁ*é Saeh | Amount. | B P‘;‘:ghf“ Amount.
% 2 3
: B 5=
& ~ &
2 | Thomas G. Isherwood, Davenport,
JOWB coceaevaronnsonmsnseansannnes 10 $905. 00 $050,00 |....... ieeesussnslicatennneans
8| L, Cramer & Son, Parkersburg, :
W.Va...... teerieenrrazenrans 10| 240.00 | 2,400,00 |.eriviiforarneerenfenrivaaraaas
6| T.H. Truscott & Sons, St. Josuph,
B AT D Y P F I P, 60| $28,40 $1,704.00 7
7 | James P. Simma, St. Touls, Mo...[..ccvcifians vaniiieninanians, { 22 gggg; 1,122.00
8 Sa(r)t;’% W. Coflin & Son, Cincinnati, N 04.00 L 240 '
3 yesmusensian 0 124. 240, 00 60 89.00 340,
11| M. A.Sweeney Co., Joffersonville, ' 2 ®
. od ....oe..- e iensaaaens 10 206. 00 2,060,000 |...cioifivnnnnenas craansseians
12 | Lonis H. Skinner, Wilmington,
N.oUoeeovn vaeines [ aresnenes 10 120, 69 1,206.90 |.iueeaifonass PP P

No. Z.—Rejected account of substitution of different kind of material from that required.
No. T.—No guaranty to proposal,

= AWARDS,

Proposal No. 8.—1, H. Truscott & Sons:
60 skiffs, at $20.40 each. . ooniniiiiiiiiiaoiiiie PO vesarersinacsasarcasccansannessass $1,704,00

Proposal No. 8.— Slements Broa: -
8 barges, nt$3,700 0eh. co.oieniiiaienns tionesseeveamestsrnanssoace teveenovsnncurasranranss 23, 200, 00

Proposal No, 9.—8. W, Coflin & Son: :
8 quarter bonts, at $5,200 each. ..o cuennons Cerieeaveanemniitesneasisaabeaons Lesmavaseasaennen 31, 200. 00
TDATEOB, ab $3, 847 BACTL 5urromieiii i it .. 26,929.00
g1 pile-drivers, ab $1, 404 GACK. «oetiur it s 81,874, 00
10 open flats, at $124 cach............. e rmmassesenansecaiesr it anaaateatentnaanraonts

Yroposal No. 11L.—M. A, Swecney Co.:
110W DORE, (1B eaeearerorrrnrracaaaiaoasteresstsinserancnsessstonsceonaes
_ 2stonm tenders, at $4,080 08t .. iiiiiiiiriirnaeiaaiiaeaean

Proposal No, 12.—Louis H. Skinner:

63 large decked flats, at $336.50 each .......
40 small decked flats, at $189.75 cach ....ovevinnniininn ceen

Abstract of proposals for three office and survey boats, received in response to advertisement
dated April 11, 1893, and opened May 11, 1893, by Maj. Charles J. Allen, Corps of
Engineers, at St. Louis, Mo.

-
No. Naue and address of bidder, Price. Amount.
L .
1 | Thomas P, Morse, South St. Louis, Mo, .... hernmairashessaoannasns ceveee $6,048,70 | $18,146.10
2 | Louis H. Skinner, Wilmington, N.C.....cienene vmenaecenaannerTney 4,800.30] 14, 070,90
3 | Diamond Jo Line Steamers, Dubuque, Iowa .....o.ue eseseavissssoarane 4,400.00 | 13,200.00
4| 1. J. Howard, Jefforsonville, Ind .. ..occeveioniviniacinass vewecssnsanes 5, 000, 00 15, 800. 00
5 | David S, Barmove, Madison, Ind .......0.t veeneamasionsnnnan [P 4,920.00 14, 760. 00
6 | Weigel Brothers & Co., Elizabeth, Pa ....caueee. ceeeenamaatnranpuynone 4,860,00 |  14,850.00

Available $256,254.40, from appropriation of July 13, 1892,
No. 8, lowest; acceptance recommended,
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REPORT OF MB. D. M, CURRIE, ASSISTANT ENGINEER.

St. Louis, Mo., June 30, 1853,

Masor: Ibave the honor respectfully to submit the following report upon the im-
provement of the Mississippi River between the Ohio and the Missouri rivers, for
the fiscal year ending June 30, 1893, including as part of it the accompanying reports
of assistants in local charge:

. Work was prosecuted at Twin Hollows, Pulltight, Chesley Island, and on both
sides of the river at Rush Tower and at Fort Chartres, in accordance with the goneral
plan of improvement adopted to secure a minimum depth of 8 foot af standard low
water by reducing the average width to 2,600 feet, and protecting the hanks to main-
tain that width permanently, beginning at St. Louis and extending continuously
downstream, i

At the beginning of this fiscal year the improvement had boen extanded to Rush
Tower, hut the work at severnl points had been left unfinishod to awnit develop.
ments, considernble damage from floods, ico, and driftwood had been snstained, and
new banks formed by the works needed protaction to secure their pormanency. Al
of these required further work to complete tho improvement, but only that portion
of it necessary to re%air damages sustained as stated can be considered no duplion-
tion of the work, ‘The additions and extensions found nocosanry aftor suffloiont time
had been allowed for dovelopments, were contempluted in tho soveral projects of
improvement. The works prosecuted during this year at Twin Hollows, Pulitight,
and Chesley Island were partly in repairs and ‘)&rﬂy in extensions und additions
necessary to complete original projects, At Rush Tower, that on tho wost side wus
in repairs, while that on the cust side at this loeality nud on both sldos at Fort
Chartres, were in extension of the improvement downstrenm,

The condition of the works constructed since the mlo{)hiun of the plan of improvoe-
ment to obtain the desired results by means of permeablosystem of hurdlos to buikl
up new banks in wide reaches and the proteetion of the hanks to seeure the permi.
nency of the results in connection with this yem’s oporations, shows the advonco
made in the prosecution of the improvement boeginning at tho hiend of Avkonunl Islnnd
and proceeding in their regular order downstrenm.

Arsenal Island and Cahokia Chute.—~Cahokia Chute was closed fiest by u stone doam
built to the stage of 2 feet above standard low water prior to the adoption of the
permeable system, and afterwards by hnrdles to tho stage of 16 focl nhove sime
plllant:. At higher stages a small stream of wator still finds an outlet through the
chute.

In connection with the closing of the cliute, the west faco of the island was pro-
tected to the top of the bank near its head, buton thelower purtonly to the medinm
stage, or about 15 feet above Jow water, This meditm.stage protection hay heen
damaged by the erosion of the bank during higherstages of several years, hut ehiefly
during the long flood stage of 1892,

No work was done at this locality during the fiscal year just closed.

Hovrsetail Bar.—In this reach, extending from the River Des Pores to the bead of
Carrolls Island, nothing has been dono since 1884y when all of the work was com-
pleted with exception of tho protection of the new hunks, On the eust side sovernl
depressions in bars give outlets to small strening of water during high stages md
some erosion has occurred on the lower end of the reach.  On the west side the pro-
tection needs extension to the lower end of the new bank.

Head of Carrolls Island to Jim Smith’s.— (Divided for purposes of administration
into Carroll Island, Twin Hollows cast and west, Pulltight, and Beards Inland.)

The work in this reach was begun dnring the fiseal year 1801782 upon a project
which incladed a series of works on the west side extending down to the foot of
Fine's Blufl, the protection of the bank on the east side from the foot of Carrolla
Island to Pulltight landing, afterwards known as Pulltight, and a series of hurdles
from that point to include one behind Beards Island followed down stream by the
protection of the west bank of BeardsIsland, During that and succeeding yeurs
to include the fiseal year ending June 30, 1884, the bank protection and hardles on
the east side were completed and the series of hurdles on the west side was ox-
tended down to include No. 5, as shown on plate No. 2, when on account of
a persistent effort of the channel to make a crossing to the west bank at a
point near the month of White House Creck, the i»mje(:t was Fevised in 18K8,
and the Pulltight hurdles, Nos. 1, 2, and 4, were extend ed and No. b was built, when
work was again suspeded to await developments. During low-water seasons the
depth has been very small in the channel crossing to the west bank near White
House Creek, while hurdles No. 1, 2, 4, and 5, Pulltight, were seriously damaged by
ice, driftwood, and floods, and further work was projected during this fiseal yenr
having for its object the reduction of the reazch from the head of Currolls | sfand th
Jim Bmith's to an average width of 2,500 feet fo gecure a minimum depth of not
less than 8 feet at standard low water. Tlis included hurdles on the went side of
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Carvolla Ialand, the protection of new bauk, tepaive to hundlos Ko, 9 to B, nelustae
and the conatraction o€ additivnal hurdlos at Vwin Hollows, and the mopadia M\\‘
extention of hnndlee Noo b te & tichinave, and the cortrnetion of Nootb at all
tight (for the location aml entent of all those retforenes is ade o plate No, 3,

For adwiniatiation, the work done durigg the year e boan dis ld ks dwa
acctions, knowi as Pwin Holtowa and Pallttight,

Daeving last Tow witer season, the depth at Twin Hollowa waa suly 1 toat, sud wb
Pulltizht 1) feot, sl war lose than toid on wny other Bats within (he vouol fvam
S Lowis to Breichey MitL wlieh had beow partly tinpeavad

Siein Hollines, - -Continaed higho wator duvigg e spaiigg ot thile y ead addod to (hie
inauflicivuey of svantlablo plant and the wgemey of othor work \(\\\ht\'ml thie boygin
nivg of work af this locality wntil the lust hall of May.  Now hutdlen, Now. b 4,
and 7 were bnilt an ahown o plate Mo, 20 and the work waa progiosatug wndor
tnvoratile cotnditions ot weathor, atage ol viver, snd tnctesaad plaat et the olose ot
the tlaeal year.,

For quantition of work doneg und uvthor dotuils, roatorenes ta s (o the nuoan
pany ing port of My, Gerald Baguntl, Asnintunt Engineor, i loont elinege,

Palttight. AU this locality work wan begnn ot the apening o the aprbgg annson,
was prosceufod nntll the end of Aprdl, sunponded vvascaunt ot exoossive diftlonlties

A construetingg in the great deptha aml sw T cmeonts oot apon the high
atage of viver resanned about the mtddls of Muy, sl conttined to s ohoss ol thae
veat ata rate af progress widel inoveimed with the tmgavest cottitione of weathor,
wtgen o viver, mnd faeilitien or fte prosocatiir, Hoedlon Mew 1030 40l b, waera
yepaited and oxtended, nidd Noo i wan tn provess of constiu Ctonas dowa on plido
Nao, 2

Refurenoe bnmnda for detmibsund qunntition of work ta the aosampany ing tepoert
of Mo W S0 Miteholl, Anstatnnt Figgineor, tie boeid shinge, :

Chexley Dedunad, Pl bank protection placod holow medinm sbigoe oF tlvar on this
enst sile of Chesley Bilaned diring e flnead yonts TS KD, ial TRRNE Wil oun
siderably damaged by crosion abiove H, o nedle olomtigg Metioon Rivar wae wlno
dapunged duritgg the Tong Bowmt atoge whibele prosailod Trooy shant the dlist of May to
the middle o duly. This protection wus tepateed dating the tacsl your find alosed
ansd apon w pmet of the Inlund the protection wis mhuuﬁ‘ml L thio tup ot the hiasnb .
Pho work wan done during the fiiat halt of the taenl year, wndes the suporsyiston of
Mre. ) 1, Laonh, Assistant Fogineer, 1o whione tapan b tototenes e inade tor fus thar
detads, T loention instow nan phite No, 2.

Jon Swith's. Thin work wan begun bn I8 and proscaited thioough Lo 188, In
acvordanees with the plans wdapted in the onginnl pm{hml., whioh conbamplitod u
serien of Tivedon ot eael nido of i vlver Lo ralues it whith o d,b00 }nml, Lind,
betore that portion on e weat sblo soulid be butlt the ehannel chgnged
cromsed to the wenl bk, below the oot of Clhealiy Teland, tustaad of to Wature
Point, wil upon n raviaed praject huted)on an tho aaat sfdo wors o toepdad Lo colien
the river To tho pvernge width of 2000 feet,

At higghe stngen wnsnadl ehnnel rosaing open through the bndfos, news thetr vaet.
erss chidn,

A shar Lnectfon of the bank hetween Jatddes Noa. 0ot 1, ba hoan pooteiLud,

Nowork wun done dutig g fiaead year,

Sulphar Sprogga, Pl work tn Ui lacndity wan bogan e 18810 TRET and nonorles of
lmnllla-n witn bl extending fron the (oot of Jt Hintthe ta e head of Fostors
Inbisned, Romwes of the hoedlon bave b sigionsly dgagred by dee, dalibwool,; wid
floodn, ind sieveral st atieianm el open tivongh thens ot Sdgh stuges,

No wark has heen done duning thin tisesl year,

Funtern Island,  The protection o the wedion atuge of tho weele Tnnk of Foasters
Iadanid wirn placed dunngg Vo yewrs JHH2 Lo o888 nnd liie ey llumuuwi by theorusion
of the bauk above dasing thes ool stage s, notably ducing that of T8,

Noowork wan dene daping this tiw sl year,

Lucan, ‘Theé coumteusetion of hasdies i this reneh, whieh oatenids frin tha fuat of
Femters Inland 1o the band of Culteo Inlisud, wan bhegundn 188 sud continoed Lo the
elone of the fisend yeur cieling Juwe 30, 1550, Huydlo worn il sa shown an plala
Nug b, wied the copntietin ot others was deferied to wwanil davelojpnants. i ha
sapper ane bas heen seriously dmsged by deo, deiftwaod, sud Boulds; othare have

“ntstained nosie jujuries,

No work wan doys during thia fiseal yenr.

Bush Yower,  Dis thin peach, which extends from the fiad of Calicn felsnd by
Brickey M, nre im-lmla-9 weveral Hetuched warkas, the proteetion of the west sida
of Calico Inland hurdien Oy the cunt sble: et Jonea’ Landing, hurdlse on thie woal
sitle; below Kennet's Cunte, bunh pratection fon Osturne asld W Duifia's $asl
g, and hnrdles below Durfer’s, upon 53} of which wotka binva boea promea i g
under the projects for the expenditurs of sppropristions spproved Raplember 19,
1290, sud July 13, 1892, und other works were JndQested 1 oulline i tha chols sut-
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ting off Fish Bend when developments shall have reached a stage which will give
sn average width of 2,500 feet to the channel through the chute.

"Puring this fiscal year works were prosecuted for repairs of Hurdle No. 3, on the
west side, below Kennet's Castle. The protection of the bank below medinm stages
between Osborne Field and Durfee’s Landing, and on the construction of hurdles
_"Nos. 3 and 6, of the series projected below Durtee’s,

Tor location of these works, reference is made to plate No. 3, and for quantities of
work done and further detnils to the accompanying repoxt of Mr, John 0. Holman
assistant engineer , in local charge. !

_Fort Chartres.—This reach, oxtending from Brickey Mill to the head of 'Turkey
Igland, includes the grotecuion of bauk below Sycamore Landing and a series of
_ burdles to close the chute west of Bruce Island, upon which work was done unier
the project for the expenditure of the appropriation approved July 13, 1802, A
series of hurdles was also indicated in the same projeet above the head of Turkey
Island, upon which work has been deferred until funds become available from future
ap'{‘vropriations. ,

he work of this fiscal year placed a protection upon the bank below medium
stages of river from Sycamore landing to » distance of 5,500 feet downstrenm, built
hurdles Nos. 2 and 3 on the west side of Bruce Island and partly repaired the same
-after they were considerably damaged by ice upon the breaking up of the gorges
formed during the winter and subsequently by heavy fields of driftwood which ac-
cumuluted and were carried over them by the high water of March and April. Onue-
count of excessive difficultien encountered there during the high stuges of river
work was suspended on these hurdles about the middle of May. ,
The location of those works is shown on plate No. 4, and further details in the
accompanying report of Mr. W, 8, Mitchell, assistant sngineer, in local charge.

PROCURING MATERIAL.

Brush.—The necessary quantity of brush was procnred by hired labor and the
payment of royalty. .

The accompanying report of Mr. C. D, Lamb shows details,

Stone.—Of the necessary quantity of stone, 8,670.10 cubfic yards were purchased
upon bids in open market, and the remainder, 20,684.156 cubic yards, were procured
by hired labor and the payment of royalty.

Reference is made to the report of Mr. W. 8. Mitchell, assistant engineer, for
details relating to the stone procured by hired labor.

Piles.—Were procured by contract and by purchase in open market. Othor
material, including rope, wire, spikes, nails, and bolts, were procured by contract
and by purchase upon bids in open market.

Plant,—At the beginning of the yenr the availuble plant was not sufficient for the
expenditure of the appropriation mmado by the river aud harbor bill approved July
13, 1892, and large additions were provided for by contracts, in which were included
a towboat, 2 steam tenders, 13 model barges, 6 quartor boats, 21 pile-driver hulls
and cabins (8 for new drivers and 13 for repairs), 3 office and survey hoats, 103 {lats,
and 60 skiffs, but for several causes the delivery has not been completed.

Parts of the new plant, now provided for by contract, were prepared, and minor
repairs to available plant were made by hired labor and the purchase of material in
open market. L

Very respectfully, your obedient servant,

D. M. Curnig,
Assistant Enginecr.
Maj. CHAS. J. ALLEN, '

Oorps of Engineers, U, 8. 4.

REPORT OF MR, GERALD BAGNALL, ASSISTANT ENGINEER,
On work at Twin Hollows.

Twix HoLLows, WesT, June 30, 1898.

MaJor: I have the honor to make the ~followir§§ report of operations at Twin Hol-
lows, west side, for the fiscal year ending June 30, 1893.

Work was commenced on Hurdle No. 54 on May 27 and continued until June 30.
‘This line crosses the chute between the Missouri shore and Twin Hellow tow-head,
and has & width of 362 feet. The hurdle consists of & row of clumps of piles, 12 feet
apart, driven through a foundation mattress 85 feet wide; each clump is composed



APPENDIX Y—REPORT OF MAJOR ALLEN. 2159

of 4 Eiles, driven 6 feet apart, and drawn together and bolted at the heads with
1-inch bolts. Above the hurdle line, at a distance of about 100 feet, a row of anchor
clumps was driven, to which the mattress was attached while hefng sunk., Bhore
mats were constructed in place on both shore ends of hurdle, and small exirs mats
were siink, where necessary, to prevent scour. A large quantity of drift came down
thechute ({uring the progress of the work and made it necessary to sink the foundation
mattress in threesectivng, but the greater portion of it lodged sbove theanchor oclumps
and remained there until the completion of the hurdle, when it waa pulled down as
necded and sunk in layers, one on top of the other, forming a loose dam, each layer
overlappiny the one below it on the upstream side.

On June 23 hurdle line No. 7 was comumonced and oontinued until June 30, the
method of construction being practionlly the same as that followed in the case of
Hurdle No. 54, )

The extent and looation of work done is shown on the accompanying tracing.

Table of work done,

}In.rdlo line,
No.53. | No.68,| No. 7.

PHOB ATEVOT . ¢ v vovrecnerovacsvivenervaeanenrerscarass sasontrnossasnn numbor. . 148 18 129
Foundation mattress constraoted:..ieecenaeriiiiaiiioiniinien sgaare feot..| 68,424 [...... | 83,875
Khiora mattross Conatructod. ... uir ittt e isansae do....| 6,000 |....ea.| 6,800
Drift mattress construotod. . .cvvieveeeiceararans eveansneanvinnesreenens do....{ BL600 [.evncncesrnants
Bank revotted. ..o ovinviannans b nssane Saeeieeemnseraaraseraionnransions o,...] 1,000 {....... teseeie

Bank gratdod.ceueeercasioietsnnsiasiencaiiirnscrisisastairina. oubio yards. . i1, PO [ vses

Very respectfully, your obedient servant,
. GERALD BAGNALL,
Assistant Engineer,
Maj. Cuas. J. ALLEN
Corps of Engineera, U. 8. 4. '

REPORT OF MR, WILLIAM 8. MITCHKLL, ASBISTANT ENGINEER, ON WORK AT PULL-
TIGHT, ILL, "

8t. Louis, Mo., Jun¢ 30, 1898,

~ Maasor: I have the honor to submit the followin% report upon the progress of the

works at Pulltight, Ill., during the fiscal year ending June 30, 1893.

There was no work done during the fall, but late in March a force was organized
by Mr. Holman for the repair of the hurdles and their restoration to the east
channel limit in this reach. ‘

The party arrived March 27 and was engaged until April 30, when, on account of
extreme high water, work here was suspended and the force and plant were
removed to Rush Tower, I, Afterwards, May 21, the force which had been engaged
ixt Flort Chartres works was brought te Pulltight to complete the project for this
ocality,

Worf{ was begun March 27 on hardle No. 4, which was repaired and restored for
630 feet with both foundation mattress and piling, reatoring 1t to its full length, In
ad(’ititi?"n.,t about 400 linear feet of drift clumps were driven above the old work to
protect it, B

At the end of April three small breaks, each abont 100 feet in length, ‘wers made
in the line by drift and scour. ‘I'hey were not closed, because of the high wrater,
until the latter part of May, when the line received the few repairs needed.

Hurdle No. 5 was repaired and restored to its former length in Arril, the work
done being about 1,700 feet in length, and included a new foundation mattress 85
feet in width, extending 15 feet above the piling and 50 feet below it.

After the passage of the high water the few necessary repairs were made to the
piling across the slongh next Beards Island.

In May and June hurdle No. 2 was repaired and restored for 1,200 feet to the
channel limit on a line running upstream from the old hurdle and at ri%ht angles to
that limit., The foundation mattress was 100 feet in width, woven continnously and
sunk from anchor piles 100 feet above it. The mattress was held in place during
fabrication and sinking by three-quarter-inch wire anchor cables made fast to the
piling at the river bottom, o -
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The anchor piles were spaced about 25 feet apart and the cables were released as
rapidly asthe mattress was sunk, and were used again. After sinking the mattress
the piling for the hurdle was driven through its center in 4 pile clumps spaced 10
feet apart and drawn together at the tops by 16-strand wire cables.

The line was completed, including wattling or screening with brush curtains,
which were brought to the level of the 20-foot and 10-foot stages on the old and new
work, respectively. ,

Until the latter part of June the water was too deep to undertake the restoration
of hurdle No. 1, and the old piling was so nearly submerged that repairs could not
be made, but by that time the river had fallen to a 22-foot stage and the work was
begun, the force and plant used being moved to this hurdle as rapidly as it was
released from No. 2. : :

The line of the extension is 900 feet in length and parallel to that in No. 2, at
right angles with the channel,

At the close of the vear 700 linear feet of this new work and the repairs to the
old pilinig were completed, '

In character the new work is similar to that described us done on hurdle No, 2,

About the middle of June hurdle No, 6 was begun 3,700 feet bolow No. 5. Itis

. 1,600 feet in length, and except at the outer end is in shoal water, It is intended to
close the small slough next the island and to fix in divection the channel past the
upper hurdles, Yor 830 feet it consists of a single row of piles driven through
mattress 65 feet wide 15 feet from its upper edge. Irom that point the mattress is in
deep water and is 100 feet wide; 100 lmear feet have been fabricated, and the piling
whicl is to be driven along its centor line has been begun.

-Between the piling and the timber line the island bank has been protected with a
mattress and stone revetient.

The completion of lines Nos, 1 and 6 and curtaining all the hurdles except No. 2
remnin to bo done at the close of the year. '

The accompanying chartshows the location of the work done, the condition of the
hurdles, and the depths found throughout the reach., The tables show the service
of plant and the amounts of material expended.

Very respectfully, your obedient servant,
WM, 8. MITCHELL,
Aassistant Engineer.
Maj. C1As, J, ALLEN,
Corps of Lingineers, U.S. 4.

REPORT OF MR, JOHUN O, HOLMAN, ASSISTANT ENGINEER, ON WORK AT RUSH TOWER. '

S7. Louis, Mo., June 30, 1893,

MaJdor: I have the honor to submit herewith the following report of operations at
Rush Tower for the fiscal year ending Juune 30, 1893,

The work consisted of bank protection on the Illinois shore, the repair of hurdle
No. 3 at Michdels, and the construction of hurdles Nos. 3 asnd 6 at ¥Fish Bend.,

BANK PROTECTION.

Table of work dons.

: No. of No. of
linear | square
feot. eot,
Mattress..covnanven g P 6, 800 818, 00!
Revetment conn 6, B0 146, 326
Grading........ cae 1,226 #8100

* Cubic yards.

The bank protection extends -from the middle of the timber below the Osborne
field to the lower end of the wooded bank just above Durfee’s Landing, & distance of -
6,800 feet. The workiny season covered a period of 103 days, from August 10 to No-

‘vember 26. The muttreas,ﬁ?s built in 86 days—an average of 79 feet per day, or 92
feet excluding Sundays. The maximum rate of construction was made in the last
week of October, when a rute of 145 feet was maintained during the six working days,



| THe mattréns was built to the usual width 'of 120 feet, With ifa funer edgs,
¢ placed; resting on the bank st the water sutface, which varied during the conatrt
‘tion of the mattreds from the 12 to the 5 foot stage.. Cables about one-half inch in’
dismeter were used to strengthen the river edge of the mattress. From'one to four
- were used, according. to the strength of the current, . , R
The head of the mattress, station 0, was placed at the foot of the shore bar, which:
extends up river to the hurdles above, Its construction proceeded without inter-
ruption o statjon 16, when the steamer Monroe ran over it just above the mooring "
barge, breaking the ocuter portion of the mattress. A day’s time was lost in ginking.

the broken portion into it position and replacing the weaving flats ready toreon- -7

struction,.

The next difficulty occurred at station 60. The fou~ cables, which had bé‘en nséd_' -

along the strong current from station 50, parted, but whether by breaking or through - .

ifmproper fustening could not be ascertained. The loss of mattress amounted to %O L
eot, e

24-75 and 15 to a slope of 2 to 1, but only & small portion of it was revetted to the

top Of the bank., Riprap was pf

The widths of the revetinent and the stage to which it was carried is given in the
following table: :

Stations., Widths. | Stage
29 14
54 26
28 14
12 10
10 9
85 18
20 n
12 8
HURDLKES,
Table of work done.
Michael's Rush Tower,
. No, 8. No.8. No. 8.
Length construoted . ...ocammvmcnioiiiiiiiiiiiir i eernean feet.... 300 1, 450 65 .
Piles AriVeD. . .oioneicaeaceeeasantrvecascasarsoaisinsannsne number.. 212 600 96
Stringeraplaced. ... .. ..ol Micetmenetaanaanrraani do.... 88 28 [heieiacnn. .
IMALATERB « vt vvneanmsesnransonsnrnomennnnonsnnsunioaserens linear feet. . . 840 1, 460 886
MAtLIERS - cieveinamnrienacsierorsatatnansoortannearoaany squvare foet. . 38,860 | 145, 000 86,500 -

Michaels No. 3 hurdle. —During the progress of the protection work on the Illinoid
shore a small force was engaged in closing the gap at the shore ehd of No, 3 hurdle,
Across the gap, 300 feet in length, piles Were driven in two rows 20 feet apart,
the rows cowporad of three pile clumps well supported with stringers and ecross

stringers betwe«n. 'The foundation mattress was 285 feet long by 60 feet wide.

The bank along Lowry’s field was graded for a length of 1,225 feet between station -
aced above the mattress to the foot of the bluff bank. .

Above the upper row of clumps 260 cords of old brush was spread which was -

covered with a drift mattress averaging 52 feet in width and then sunk to the bot-

tom. This mattress, 335 feet in length, reached from the shore dike to the bar at -

the end of the old hurdle. The shoredike, 210 feet long, joinsthe end of the hurdle.

1t was raised to the 12-foot stage; in which work 3,300 cubic yards of riprap was ‘

used. The remainder of the old brush on hand, 160 cords, was used in the constrac-
tion of a mattress which connected with the shiore dike and extended 130 feet into -
the hurdle. Its width was 18 feot and its depth 7, with its upperedge at the 5-foot
stage when placed. The space between the mattress and the clumps of the upper
row was filled with riprap. N . T o
I'ish Bend, Nos. 8 and 6 hurdles.—These hurdles were built in the spring séason, -
May 1to 31. The form used in their counstruction differs somewhat from that
rreviously adopted. In the method used the mattress was built 100 feet in width, "
Reld in position during its construction by lines to a row of clumps 150 feet-above,

. driven only for the purpose of holding the mattress. The hurdle piles were driven . )

in two rows 6 to 8 feet apart throngh the middle of the mattress with the piles in - .
these Tows pulled together in clumps of four piles, ‘ e T
ENG 93-——136 ‘ ‘



‘shodl water.a stringer was. placed on thie piles’in the tpper.row. with & brace -
ile driven under each ome, T Tt D s R L e
On No. 3 hurdle 1,450 linear feet of .mattress was oonstructed, the same length of
luinﬁ TOW above, and 1,150 feet of hiirdle row ‘was driven After the mattress at
e ghore end was placed some of the piles in the clump row were pulled and re.
driven in the hurdle row, but the pile timber thus recovered was not a compensation
for the labor ,"ex;l)ended. PR , ~ S , .
. On No. 6 hurdle the clunip row was driven across the chute snd 365 linear feet of
nattress constructed, 230 at the tow head and 135 feet at the Illinois end. The

< hurdle was.left in an unfinished condition, as the plant was required for work at

- snaine

_'I'win Hollow, where it was transferred at the close of May.
U Very respectfully, your obedient servant,

‘ ‘ Jon~N O. Houman,
BE L ~ Assistant Engineer,
-~ MAJ. CHAS. J. ALLEN, -
R Corps of Engineers, U, S. A,

‘ l
l

T

i. REPORT OF¥ MR, O. D. LAMB, ASSISTANT ENG[NL_’;'ER, ON WORK AT CHESLEY ISLAND.

, . 81. Lovls, Mo., June 30, 1895,

“-- MaJoRr: I have the honor to submit the following report of operations at Chesley

-~ Island during the fiscal year ending June 30, 1893:

~ . The ‘grotection on the east side of Chesley Island built during 1882 and 1883 re-
in good condition until the last high water, when the bank was cut away

* ingide the old work inséveral places. An examination made early in October showed

. “that a semicirenlar cave 140 feet in dismeter had been made just inside the head of.-
. * the island, the bank above a 10-foot stage had been cut away from station 54-25 to
© 8470, and also from station 27-+76 to the lower end of the revetment at station

- 43-430. Y¥rom station 3450 to 6--90, and from 364-45 to the foot of the work the

-, bank was out away between the mattress and revetment, & trough having an aver-
. ago width of 35 feet being scooped out by the current to a depth of 10 feet.
 The neceded repairs were begun on the 11th of October near the upper end of-the
- work; sections of mattresses 40 feet wide were built on flats from brush cut on the
is]and, ond placed in the spaces between the mattress and the revetment; the cave

- at the head of the island was graded and revetted, the revetment was repaired and

: extended to the top of the bank dewn to station 10, and the damaged part near the
.. foot of the Erotechon was repaired up to a 15-foot stage.
"’ 'This work was completed November 23, and the forece was then disbanded and the

- plant towed into winter harbor,

-‘The amount of work done durinq the season is shown in the following table:
‘Mattress built anll placed, 1,045 liniear or 45,000 square feet.

Revetment placed, 1,700 linear or 74,000 square feet.
~ The old revetment waa carried up to heights varying from 15 to 20.feet above low

_ water, and much of the bank above those stages hias been eroded by high water and
" now needs protection. Measurements taken at the close of the season showed that
- about 28,000 square feet of bank remain to be protected between station 10 and the
- lower end of the work.
' Very respectfully, your obedient servant,

. ' C. D. Lamn,
Aesigtant Engineer,
‘Maj. CHARLES J, ALLEN,
Corps of Ingineors, U, S, 4. ~ -

REPORT OF MR, WILLJAM 8, MITCHELL, ASSISTANT ENGINEER; ON WORK AT FORT"
o ; CHARTRES. .

§1. Louis, Mo., June 30, 1894,

~ Major: I have the honor to submit the following report on the progress of the
« work for improvement of the river in the Fort Chartres Reach during the fiscal year.

ending June 30, 1893, o : o

" The project for these works embraved the revetment of the soft, caving Ilinois -
~bank between Sycamore and Fort Chartres landings, and the construction of a
- "peries of hurdles to close the chute between the Missouri shore and Fort Chatres or
. Bruce Island, and thus force this water to pass between the island and the Illinois




. shors, to the great. iniprovement of the present low-wator channel ov ,
L An »'cfgquronq ah(mlg;ppogwe the lower halfof theisland. -~ =~ -~ o
... The general trend of the chaunel throngh this reach is from the Missonr} shore:
. Brickey’s Mill, crossing above Bruce Island Bat ¢o the Illinois shore at Sycamore
'La‘mdinig; thenece following the easf bank for”abotit 2 miles it crosses over the shosl
to the faot of-Bruce Island and back to the Missouri shore above White 8and Depdt,
. Work was begun on September 6 and continued until tlie cloge of the fall season:
“'F'he force employed consisted of & mattress and revetment gang for the edst side, '\
. and six pile-drivers with their crews and a hurdle gang for the west side, = . - "~
-~ On the east side the low-water mattress, which was of the usual churacter and
width was 5,500 feet in length.. It was fabricated and sunk without difficulty. in
20 to 35 feet of water, and extends from Sycamore Landing, along the eaving bank,
to the heavily wooded bank a mile below. Ty
Between the shore edge of the mattress, which was placed at about the level of '
Jow water, and .the foot of the abrupt bank at about the contour of 10 foot stage;
(St. Louis gauge), a stone revetment was laid. This revetment was begun Septem..
" her 13, and followed the mattress as rapidly as it was placed, extending its entire -
" len %)th, and averaging 23.4 feet in width, . S
Above the 10-foot contour nothing was atbemgted, itbeing expeoted that the bank ...
would be graded agproximately to the required slope by the river when at a higher. "
stage, and also that it could be then more econowzically revetted. : Cox
During the season the river fell gradually from 8 to 5 feet (average about 6 °
feet) on the 8t. Louis gange; the current was only strong enough to aid in launching "
the mattress, and the depths encountered were insufficient to cause any difficulty in °
sinking it. The rate of progress under these favorable conditions was very good, -
being 102 linear feet per working day of eight hours, or 85 linear feet daily during:
the season, The total force employed was about 75 men, and on the éompf'et,ion of -
this work, November 9, they were transferred to the west side to aid in the con- -
struction of the hurdles there. . I
On the west side, hurdles Nos. 1 and 2 were projected 1,600 feet and 600 feet, re-.
sgectivel'y, above old stone dam, closing the chute, but when soundings were taken on
these lines previous to beginuing work the cross sections were found uniformly very -
deep, 18 to 22 feet at the 9-foot stage (St. Louis gauge) then prevailing. To have
driven on these lines would have required excessive lengths of pile timber, andto
avoid the expense to be thus incurred the construction of the upper hurdle (No.1) .
was abandoned for this season, and the location of No. 2 was changed to the line of -
_ the stone dam, the piling being driven through the stone work, the crest of which .
came about to low-water level. The cost of pile timber was thus reduced and the
construction of a foundation mattress was avoided altogether, TS
Work on the line was begun September 6 at_the island, and was continued until -
QOctober 7, when the ﬁiling had been extended across the chute to the rock ledge, -
within 60 feet of the Missouri shore, - ; ) : ; o
The drift piles were driven 5 feet apart in the upstream slope of the dam and were.
braced by piles spaced 10 feet apart and driven 7 feet back from them, each brace :
and its two adjacent piles being drawn together and bolted, forming drift clumps of.
three piles each, spaced 10 feet apart. In each olump one ile came to the level of &
95-foot stage of river, the other pile and the brace reached the 20-foot stage, at which .
level all the clumps were connected by & stringer, and a second stringer. connected :
the drift piles at the 10-foot level. o
In order that the braces and piles in the hurdle row should not be driven in the
back slope of the dam, but in its crest, this line was placed only 12 feet back from .
the drift clumps, The piles were spaced the usual 6 feet apart and every pile was
braced but alternately at the 20 aud 10-foot levels, at which levels they were also.
connected by stringers. - » S
Cross stringers connected the two rows of piling every 12 feet at the 20-foot level -
and every 20 feet at the 10-foot level. , ; Lo
Near the Missouri shore the dam seemed never to have been completed, and as the
shorefound here was insufficient,to hold the piling, and in some placessand to the depth
. of B to 7 feet was found to overlie the rock ledge from the bluff, a mattress, 268 by 60
feet, was coustracted and sunk over this bed of sand to protect it from scour, and .
after the piles had been driven throngh it they were further strengthened by stone
thrown around them, , - . C
. From the Missouri shore to the piling a spur dike of stone was built up to the
12-foot level, It was about 125 feet in length, and & part of the stone used in its -
sonstruction was found on the bank, Another similar but very short spur, abont 25 -
feet in length, connected the east end of the hurdle with the island revetment, and.
the latter was strengthened and extended upstream 160 feet by & mattress heavily
reighted with stone, covering the bank between the low water and 20-foot contours, !
These spurs and the addition to the island revetment were not undertaken nnatil,
November 22—26, when the force which had just completed hurdle No. 8 was available

W 4ha nraw
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- ©_Before the close of the season small drift had collected along the entire langth of
.~ the piling in this hurdle from about the 7-foot level to the base of the piles, and it

“had packed so closely as to create a head of water of about 15 inches above the line,
obviating the necessity of wattling in any form,

The total length of hurdle No. 2 is 1,575 feet,

Hurdle No. 3 was begun October 5. It is 1,000 feet below and parallel to hurdle
No. 2. The average depth of water found on the line was 6} feet and the muximam
depth 12 feet, the 8t. Louis gauge reading 6% feet. 'The constiruction of this hurdle
was similar to that of No. 2, with the following exceptions: that the piles in the
drift row were driven 6 feet between centers instead of 5 feet, making the drift
. clumps 12 feet apart instead of 10 feet; the distance between drift and hurdle rows
was widened to 25 feet; no pile rose above the 20-foot stage, and the hardle was
wattled with curtains of brush along its entire length from the foundation mattress
to the lower stringer at about the 10-foot level. The river banksat both ends of the
hurdle were heavily revetted with stone up to the 20-foot contour, which on the
Missouri bank was laid in » matiress. Shortstone spurs up to the 12-foot level con-
nected the hurdle ends with these revetments.

The hurdle is 1,950 feet in length and was completed November 22,

On the completion of the stonespurs for the upper hurdle, November 26, the force
was discharged and the plant wastowed to Bushberg for the winter.

In the spring, March 8, an examination was made of the works to ascertain the
damage done by the ice in February, and both hurdles were found to have been
broken through. _

" In hurdle No. 2 there were three gaps, each 100 feet ir width, from which the

- piling had been carried out, That on the west bogar 200 feet from the Missouri
end of the line, and between it and the middle gap the hardle Piles above remained
“in good condition, all the drift clumps, about 400 linear feet, having been broken
down; between the middle and east gaps there remained about 100 feet of the
hurdle row only, but badly wrecked und weak,

East of the last gap the drift row was gone for 100 feet further, but the remainder

. of the hurdle, about 500 feet, was unharmed and in very good condition,

The ice flowing through these s;aps in the u]iper line evidently had ‘united in one
stream and had broken the lower hurdle, No. 3, leaving a clear gap 250 feet in length
between 600 and 850 feet from the island. ’

A force was at once organized to repair the hurdles, and March 17, with the nec-
essavy plant and materials, was towed to Fort Chartres Island,

Meanwhile the river had risen from a 12-foot stage, at which the works were firs
examined, to a 20-foot stage, and had brought down large quantities of drift, which

- had done some additional damage to the upper hurdle and had lodged in enormous
masses agrinst the piling, -

The small portion of Hurdle No, 2 lying between the middle and east gaps had
been carried away, leaving one large gap 300 feet wide, through which the water
poured with tremendous current.

In Hurdle Neo. 3 the gap had increased to 750 feet in width, the drift piles having
been scoured ont by the flow of water nlong the piling toward the gap from botﬁ
sides, and the hurdle piles were broken down by the drift, ‘

In the upper hurdle all the old work was strengthened by additional piles and
braces on the lower side, and the west gap was closed twice, but each time the piling
was broken down or scoured ount, 30 to 35 feet of water being found on the line and
the current very swift,

The main gup was narrowed to about 200 feet, working from each side, but beyond
that it was found impossible to drive piles, as the water deepened rapidly from 35
to 60 feet in the center of the break, showing that the old stone dam in which the
piling had been driven had seftled or had been broken by the tremendous pour
through this openingg due to the head of water, ubout 28 inches, created by the
sides of the hurdle, the latter having hecome almost water-tight throngh the pack-
in% in the drift.

he river rose steadily until May 3, when it reached u stage about 5 feet above the
average Juite flood, an almost unprecedented height for a spring rise.

* This made the work very difficult and slow, and created a current impossible to

- withstand in this gap. An attempt was made to close the latter by driving around
it in a A shape, but even then the dopths and current were too great for snccensful
work althongh & foundation mattress, in sections, was finally placed along the east

_branch of the A and around its head, but the depth of water had become too great,
40 feet, for piling to be driven.

A small section of mattress on the west branch was lost from scouring of anchor

iles. -

r When the river lind reached its highest level, Bruce Islund and the Ilinois shore
were overflowed, and all unsunken drift was carried over the hurdles, so that the
torce was literally drowned out from work. ,

When the water began to recede u very strong but open curtaln orsereen, 100 by
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250.»fee_t, with its downatream end bonyed up on barrels, was constructed on poles -
and wire cables to be placed in front of the gap, with the hops that it would check:
the current sufficiently to induce deposit below it, but it was at once swept from its.
anchorage, and as the water was still too high for work, and fell very sfo,wly, the -
force was withdrawn from this line to await a lower stage of river, :

While strengthening the old piling in the upper line the enormous mass of drift,
500 feet long by 75 feet wide by 10 feet deep, which had accumulated above the piles
between the island and the gap, was sunk by building & mattress over it and weight-
ing it with stone, As more driff acoumulated there this process was repeated, and
a third mattress was built and sunk over a };ortiou of the line, This sunken mass
came nearly to the top of the hurdle and added about 60 feet to the width of its base
upstream, making a permeable dam of drift.

The spur dike of stone at the eas end of the hurdle was raised to the level of the
Island bank, and the revetment of the latter was strengthened and repaired. '

The gap in the lower hurdle, No. 3, was narrowed to 250 feet, but.as the water
then deepened from 40 to 55 feet it was impossible to %’o farther with the piling.

The mattress was found intact entirely across the break, but it seemed to have
gettled with the ridge of sand on which it lies, as 75 feet depths were found below it
and above as far as the lower side of Hurdle No, 2.

A second gmall break which developed to the west of the main gap during the
high water was quickly closed, and the drift which had collected above the hurdle
for 550 and 200 feet at its east and west ends, respectively, was sunk, and the old
work was thoroughly strengthened and repaired. .

As this completed all work that could be done at this locality the force and plant
were removed May 20 to 22, to Pulltight works,

Althou[igh there has been great scour in the channel connecting the breaks in the
two hurdles, yet their general effect, as well as can be seen from high-water sound-
ings, has been to increase the bars below them, and to give greater channel depths
over the bar lying between the Island and the Illincis shore, as was dosired, -

The excessive and long eontinued high water, the frequent rains and severe storins
throughout the season, interfered with and delayed the work very much and greatly
increased its labor and expense. ) ‘

During September and October a new survey was made by Mr. Fruis from Brickeys
Mill to the head of Ste. Genevieve Works.

'This section of the river is shown on two charts, their junction being at the head
of Turkey [sland, and during their execution the party was quartered at Fort Char-
tres Works, but as it was impossible to extend the work farther down stream from
that point a6 a base a small quarter boat was obtained from the Missouri River
commission, and M, Freis being left in charge at For{ Chartres, the party was
moved November 1 to Ste. Genevieve and thence to the Okaw River, and the survey
was extended by November 21 to the head of Kaskaskia Cut-off, 17.5 miles from
Brickey Milla.

On the following day the party was towed to Quarantine to begin the annual low-
water survey through the reaches nnder improvement, This was completed Decem-
ber 5 and embraced that section of the river lying between Jefferson Barracks and
Hurdle No. 6 of the Sulphur Springs series, where it joined the survey completed by
Mr. Holman. The outfit was then taken into winter harbor at Bushberg and the*
party was discharged.

The charts of the survey were completed during the winter and filed.

Very respectfully, your obedient servant,
: ' Ww. 8. MITCHELL,
Assistant Engincer.
Maj, CHAS. J. ALLEN,
 Corpa of Engineers, U. 8. 4.,

REPORT OF MR. C, D. LAMB, SUPERINTENDENT, ON PROCURING BRUSH,

ST. Louis, Mo., June 30, 1893.

MaJor: I have the honor to submit the following report on procuring brush dur-
ing the fiacal year ending June 30, 1593: :

%Vork was begun for the fall season with a small force at Fort Chartres Towhead,
on the 12th of August, which was as soon as teams could be handled on the deposit
left by the exremely high water of May and June.

About 156 cords of brush per hour were loaded during August, but this rate was in-
creased to sunit the dewands, 40 cords per hour being handled on many days in Octo-
ber, :

The force was dishanded -November 11, at Durfees Point, having procured all the.
brash needed for the season’s construction work,
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The procuring of brash for the spring season of 13in be gun with & emall force

on the 16th of March, at Horsetail Bar, enst side.

About 100 cords per working day was loaded at thii{liy until work was inter-

. rupted by hiﬁh water on the 2d of May. Work wasmnosd May 16, butagain sue-

pended on t.
preseut time,

The timo spent and cords procured at each localitynsslo~wn ns follows:

e 5th of June; resumed on the 8th i, wmd continned wntil the

Locality, ; Tk we of work, Cords
f‘(ortl.{ Ch‘artr((}s t’.l‘%whend ................................... .'im ‘13 to ::.n \ ;g, %gg‘é %403 3
askaskis Cat-off. ... oo S ug, 3.7
Ste. Genevieve Towhead. ... ...oooivviiiiiiiiienie i, 27 Ot 11882 | 7 , 304, 8
Miasouri shore below Clearyville.........oooviiiiiond W.. 12 Oot. 14,1802 412.5
goorgof Ili,a?ktaakiﬂ ) 2 1] .. lz{; (I}ct. “;11, llg!{)é 9 833.6
urfees Point. ..o oo i Ma-, 22 ov, 11, 790, 4
gﬁg‘%‘““ Bar, east side frr Lo Apr. 2, 1803 2, o83, 4
JAVO.... 1y § B~14 ay ¢ : .3
~ Mudds Point v k5 May 201803 402.5
TFosters Island v.y 24 May 29, 1843 300.0
Sulphur Suri’ngs, onst side. .ooooa... he.y #30  June 64883 100, 0
&»ut{x ban h;lmsn]uri {{iver at month..c..... ... ....,‘:Gllllﬂ lg .%mm %g, }Sgg "Z&(l) 8
ontgomery TYowhead..... Cernees e n s e e June 20, .0
Jim S%nith's ...................................................... ffunm 21 Jane 30, 1893 2,102, 3
POBAT v e ennrennesenreenniannrseeniearaeanssanesseerrenn b e e temreneeaean. 19, 132, 4

.

The brush procured during the fall season was i wikth the derrick on pile-

driver No, 4, having a capacity of 50 cords per honitdtl 8 laborers,

During the

winter'this was replaced by.a derrick set up on phéi:~iresr hull No. 5, which will
handle about 60 cords an hour with 61aborers, Thisiieidk hos a mast 42 feet long
supported by sheer and stiff legs, with a boom meif¥ two 7-inch steel channel

heamns,

The power is furnished by a 20-horse power doulihixn clonble-cylinder hoisting

en'%ine, taking steam from the pile-driver boiler,

he average haul during the fall season was lugilciven for several years past,
but improved methods of handling reduced the cost éaMY art of.the work by about
!

15 per cent, as shown by comparing the fall of |
amount procured was about the same,

n that of 1891, when the

1802, 1891,

" Cost of— .
Cutting and loading, porcord ..... $0.43 $0.51
Hauling, perecord . ....oioin. .35 .20
Materfal, percord ........ .03 03
<« Subalstence, per cord................. e e e .18 .18
Royalty, Por Coml .. . .iiue it iiiie it e aae s e .06 .08
B N N 1.02 .98

With a mediam haul this cost ean be'probably filt ~re daced.
Very respectfully, your ohedient servant,
: C. D, Lauvs,
Superintendent,

Maj. Cuas. J. ALLEN,
Corps of Ergineers, U, 8, A.

REPORT OF MR, WILLIAM 8. MITCHELL, ABSISTANT HMNLM¥ER, ON PROCURING STONE,

. . . o8I 1o us, Mo., June 80, 1598.
Masor: I have the honor to submit the followingmomimfoperations at the quarry

for procuring riprap, at Little Rock, Mo,, for the yimr ending June 30, 1

3

~ As the (unarries neat 8t. Louis could not be reldpom to furnish stone cheaply
enough to admit of the long tow to the works mslygwrpoegressed each year further
downstream, it was decided to open a quarry in {heiinnliyr of the prospective works
. for the next four years, and in September s lease oy xl%z’zb'was obtained to pro-

cure riprap from the land of Andrew F. Wilder anlinenan

eber, extending about




two-thirds of a mile along the bluff above Little Rock landing and for 600 feet back

from tie river. Fer this privilege there was charged a royalty of 2 cénts per cubic

iard of riprap removed and a small rental, #25 per year, for ground occupied by the
- buildings erected for office quarters, tool houses, etc.

The site is admirably adapted for the purpose, and two quarries had already been

opened on the property, but neither had been worked for some years, and then they
were evxdentl{ wotked very badly and cheaply for small quantities of stone without
stripping or clearing away refuse spalls.

ork was begun September 11 to clear up the lower quarry on Mr. Wilders land, -

and at first enly about 100 ocubic yards were procured daily. The quantity was
graduslly inoreased until, in November, 350 cubic yards per day were had, which
was the maximum that could be handled with barrows on the available river front
of vhis quarry.

In Qctober the second quarry was opened abont one-half mile further upstrenm on
the Weber laud, but enly about 50 eubic yards were procured daily.

Work was suspended November 22, but dnring the winter a small force was em-
Eloyed in stripping the lower quarry and building a loading terrace and trunway to

e used when loading with derricks, ,

In the spring work waa resumed, but not upon a large scale as only one construesion
work to be supplied with stone was carried on in the vicinity., The loading track
was laid, butduring the very high water in May it was flooded.

During the latter part of May the force was much reduced, only being retained to
prepare for active work in the fall by completing the terrace, preparing stations for
the loading derrick, and raising the track about 4 feet, 80 as to be above the level of
any probable high water, and inoreasing «ts grade that the cars may be delivered
more quickly to the derricks. . :

During the fall season almost all of the drilling was done by hand, but & stearm
drill belonging to the department was also set up and used. In the spring the
drill, having been put up in thorough good order, was used continually and much
hand drilling avoided. '

A derrick was erected ona pile-driver, and during June was used very suceessfully
to load the few barges required, although it was only a temnporary expedient. With
this exception all loading has been done with barrows. This will be changed when
stationary derricks are erected.

Blasting has been done with dynamite, 40 per cent pure nitroglycerine,

In the fall the force was subsisted and lodged in the department’s quarters, hut as
laborers conld be had who lived in the vicinity the quarters were not used in the
spring and no one was subsisted. : .

Nearly 19,000 cubic yards of stone were procured during the year, at a cost of
sbout 65 cents per cubic yard loaded on barges readg for removal. The total ex-
pense of the quarry has been greater then this, but the excess has gone toward fit-
ting it for future work, With a demand for large quantities of stone, and with the
loading tracks and derricks in operation, it is thought that the rate will not exceed
50 cents per cubic yard, but only with eight hours per day it will hardly ho possible
to quarry directly for xiprap as cheaply as it can be bought from quarries which sell
it as refuse, but the added expense of a long tow in the latter case will moro than
overbalance the difference in first cost. '

The quarries were opened and eperated until March 1, by Mr. Lamb, from whose
reports the facts given relative to that time have been taken.

Very respectfully, your obedient servant, .
' WM. 8. MIrcHeLl,
Assistant Engineer,
Maj. CrAs. J, ALLEN,
Corpe of Engineers, U. 8. 4.

REPORT OF MR, C. D, LAMB, SUPERINTENDENT, ON ENGINREER DRPOT,

UNITED STATES ENGINEER DrPOT,
L : St. Louis, Mo., June 30, 1598,
MadoRr: I have the honor to submit the following report of operations at the en-

gineer depot during the fiscal year ending June 30, 1893:
"The work done at this place comes under two general heads—the extraordinary,

which includes the work of construction and siuch repairs as increase the value of

the plant, and the ordinary, which includes miscellaneous work and repairsto plant
required to maintain it in a condition suitable for use, ,
letraordinary,—The wooden leads, sills, and bruces om pile-driver No. 17 were

taken down and replaced by steel bars of the shape and length required, I'ive sets

| APPENDIX Y-—REPORT OF MAJOR ALLEN. 2167
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of ateel leads, complete with all necessary chocks and kevels, were prepared for set-

. ting uron the new hulls being built by contract at. Cincinnati. The leads on pile-
driver No. 5 were tiken down and a derrick set up in their place 42 feet high, with
sheer and stiff legs, and a 20-horse-power hoisting engine was placed in the ¢abin for
use inloading brush. . , -

‘Two new.barges, Nos. 114 and 115, received from the contractor at Paducah, were
supplied with iron pumps and made ready for service.

set of temporary quarters for 60 men was built on each of barges Nos. 1, 3, and 5.
b Pour caulking flats, each 8 inches by T} by 27% feet, were built for use in repairing
arges,

S%xty new skiffs received from Truscott & Sons, of Michigan, were painted two
coats and made ready for service.

Twelve trucks and boxes were constructed for use at the quarry, 200 stage planks
were made from Oregon fir, and other tools made as required,
~ Eighteennew ice chests were constructed, 2 each for the 3 sets of tempora.y
quarters, 1 each for the 6 sets of portable buildings on barges, and 2 each for 3
new offico and quarter boats.

A sot of models was made of papiermaché for the World’s Fair at Chicago, one
on & gcale of yiyy, showing a portion of the river at Horsetail Bar with the con-
struction work built there and its effect; one on s scale of 4, showing part of & con-
traction work in process of construction with the necessary plunt; another on the

~same scale of a protection work and the equipment nsed. A model of a barge was
also made of wood to a scale of 4, showing all the details of construction.

Ordinary.—The following statement showa the repairs made upon the plant during
the year, including the work done at the winter harbor during the late summer and
early spring. ¢

The wheel of the steamer General Gillmore was1epaired, and the knee and swing-
inifenders and both strainer plates renewed.

annghes Nos. 1 and 2 were both painted two coats and their nosing and wheels
renewed, .

The leads of pile-drivers Nos. 8, 9, 10, 11, 13, 15, 17, and 18 were entirely renewed
and one new lead set np on Nos. 1, 3, and 20, Two new sills were put in on Nos. 7,
8, 11, 15, 16 and 18, and one each on Nos. 9, 10 and 19, The roofs on Nos. 5, 7, 8, 9,
10, 16 and 20 were renewed and repairs made upon the erab frames, brades, chacks,
hulls, and cabins of all the drivers as réquired. Small repairs were also mads ¢
the depot upoun the machinery of Nos. 1, 3, 7, 8, 10, 11, 12, 13, 15, 16, 17, and 18 by
the engineer and machinist,

The stems of barges Nos. 2, 4, 6,8, 9, and 29 were renewed, and one each put in
Nos. 3, 11, and 30. A new capstan was placed on No. 6, and one on No. 9, and tlie
top sides of all the barges were calked and repaired in the fall and spring,

The flats, skiffs, and yawls on hand at the depot during the summer were calked
in the fall, and at the close of the season 65 flats, 42 skiffs, and 9yawls were pullid
out upon {he bank and repaired in the spring when required for work.

Various repairs were made upon tools and a%p]iau'ces and boarding outfit.

A shipping shed 14 by 30 fest was built at the depot near the upper end of the
gangway. The road was covered with cinders and a new bridge bnilt across 1the
causeway near the middle of the yard. .

. Subsisténce stores and supplies of all kinds were ordered and shipped to the works
below when required,
Very respectfully, your obedient servant,
: : C. D. Lams,
Superintendent,
Maj. CraAs. J. ALLEN,
Corps of Engineers, U. S, A.
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Detail consiruction account, showing costof worke during fiscal year onding June 30, 1893,

Twin Hol- Chesley o
lant 4 dal. Pulltight Rush tower
Labor, plant, and hiaterial htlﬁ:lrlsea. hurdiss. Istl:&(ilogro- hardles, '
Lahor superintendence, eto .......e.... vaessssnes ..o 95,706,209 | $16,100.78 1,927.13 11, 343,
U, 8. 1ingineer office. . ...uoeerernernoanens IR ’ 595, 03 $1,é80.80 t T 08, f1,%e.ﬁ’
General OXPEIBG. « e iivninncinntaaasiianeannns ciaees 746, 04 1,987, 20 225,91 1, 362; 10
’l‘eleph(me .......... eieaeeeneaennaanan Creme s N DR SO 6,36 10.87
Gauge-readers ...vo oo iieiiicieeen e aaan i [ 34.31 58, 00
Careof plant . ....ooiiiiiiiiiiiiianien.., [ . 486,43 1,207, 28 84,47 802: 05
Care of material ............. R 108. 06 288, { i3 301,72
Steamer Gen. Gillmore ........... rreeeeeiaes seesl 8,042.00 | 4,602, 00 597,26 2, 468, 58
Launches.......... Y 98,72 266.68 1. cieniannan 214. 68
Barges. .oooveuiaiinanns e anes v ses ced] 1,413.20 3,481, 12 550, 86 2,448.58
guarwx barges ...cev-ie. s e Cereneaen Cerems 360, 604. caresvinsa 546.88
Hodrivers...oooounuen. e eeeere s 479. 02 2.087.74 |eeierivnnnnn 1,784, 04
Machine shop.....c..ocoviinniiiinn i veeieaa. P P 48, 18.25 40.
Small boats....ooivniiniiian.. Cieisheeaeeaieraniaas 1, 862,64
Portable quartvrs .................................... 133,
bup})]s [ 0-] 11 A R 200, 43
Tools and appliances ..... resrareseneebiteabareainan 507, 69
Boardingouttit .......ouate PO ereaseseiaaen e 502, 16
(011 T2 £ 1V 131 A 3T Y 11.78
o L 12 1 10T SN 3, 008, 75.
léylush............ .................................... g,ﬁggg
Hes.eaeues et me e eaniaae et e nanas 2, 145,
.l%tone ......................................... 3, 133‘3;
(1417 11 envan cermsavres FR A .
L2 8 X YR eeaen feeenaveocinanranas 1563.96
B 60} ¢ N O S
NS i ieiiaene et ieiarsicnassescanmarraciasmnns 24,70
[ 1 SR cae 82, 96
Bolts ..... U PN 76, 30
b 11111 ¢ 1o T DT N 6.30
Onknm ............................. P, e S - 0% Lt I (P P, 231‘78
Coal blacksmiths. oot et anaa e eaeaes e
JOO v et i i ean evvarearrenesnaiosnaninas 231,24
Miscellineons material....... feveemasna i iaaaes . 95,72
b 1 ) S RN Loeel 20,257.82 | 63, 500,78 5,088.18 | 37,082,986
Rush tower Fort Chartres.
Labor, plant, and material, Total,
P protection. Hurdles. | Protection.
Labor. suyerinteudanve, ete . $10, 664, 82 $18 467, 47 $5, 368. 52 | $09, 648, 64
U. S. Engineer otfice. .4 4,503, 2,224. 7 8. 97 8,165. 51
General expense..... 1,271, 93 2,288 70 642, 08 8 525, 03
‘Lelephone ......... Cevesarsiens . 85,79 29,42 18,06 100, 04
GAUZOTEATBTS v i eieiareirnanraermnaanis 193, 24 158, 98 97.562 540. 060
Care of plant............ e deeresaaararaans L 1,088 14 1, 855, 50 675.76 1,199, 63
Cure of material.......... P e 580, 24 641,01 465. 85 L, 801,37
Steamer Gen. Gillmore .......eeiieiriiiiiiin ceaersae|  5,442.62 5,280. 64 2,080, 73 23, 503,80
Launches......... e ederieseeeaataisaciiasenatans 272,38 397.73 81,17 i, 819,26
Barges..... R | 8,677.86 4,922.46 2, 666,19 19, 166, 22
guarter bar;.,os denmaresssasicrcaainens Ceeaanna 691. 556 1,028, 76 981,16 4, 110, 92
T1O-BIIVOIS . vrvaarainsasonereoinerrsnssivenasansns ol 2,828.72 b, 782. 80 485, 62 12, 788, 84
Machine 8hop.ceveenene e ceeveees 162, 08 150. 87 33,43 454,16
Small BOAES . covciieiiiniriie i i ie it naaeeal 1, 020,81 3,811.76 1, 539, 09 10, 628, 42
Portable guarters..ccoe. ... eehivassamanesians venes 619,78 553, 40 369, 77 2, 042, 24
Supply Apob . .ecciiiiiaiiaaiaes s wenas 208, 70 365. 70 138,10 1,801, 16
Tools and applmnces .......... [ PR ver 835, 84 392, 84 171,97 2, 662, 61
Bozml pgoutfit......oovveeiiinnns veiiteeeeereseseees 575. 69 769,02 286, 87 2,930, 90
Office furniture . ..coooivieiiiiienn ., vaveeaenn raeeeas 13. 60 21, 0 8, 77.56
Subslstonce. vevenreieracaiaeann vemereeeiaaeaaree ol 2,790,701 4, 451,10 1,437.68 16, 547. 38
P 1.1+ PRI eeemeaneen cereaneans eeeeans)  6,280.43 2843.60 454785 21, 975, 88
Piles....... J T Crevaariasses B P 8,28,; 7 3 18, 212, 60
GHOTIB .t e pervareancesrnnmscssosnniasnscannnirssnsnsnes 7,860, 44 4, 007.69 4, 630. 69 26, 689, 16
ROPO..iacnaciinnnnns N erbmeeeanaae 801, 67 1,1564. 65 691, 3,200, 18
Wire..coneenne fmteecasmnansessisasetnnnnn 311,97 297.77 215,39 1, 576. 34
Iron...... fetesnrennes T DR P 3.671........ 3,67
NAHS ¢ v ivvmenaiaieramtsonssacmmerneesseresasasanns 52,52 32,74 78.08 267,27
Spikes..... feieadeenresieaaaasenanas Cereennees veeeeen 117,03 101, 90 7. 630,
BOMB o vuvirrranismseiiiinisresarsinans P R PN 762,690 {........ 1,030.03
Lumber......ocevinnens etirrnaraneaas et . 25,20 [L..one 21, 113.46
Oakum....................' ....... et ve ey 1.26 0,89 o.iiiiinnnn 12,056
Coal . R S . 88.16 706, 63 39,18 1,783,17
oal, blacksmiths.......cors.. IR PO F T P .
% ................... P e . 181. 55 381,99 101,56 1,120.83
MIRCEIIATICOUS MHRLOLIAL - o veveerivsrarvinennmrsonsens 86. 14 456,88 67.61 1,020.6
POLB] - v eavsensnnssoncennvenmosiiocanscnssavanss| 50,620,564 | 72,854,680 | 28,475.12 | 268,720.89
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o Conslruotion account, showing cost of works to June 80, 1898.
Expended—
r Total coat to
Name of work, Prior to July Qurlng t{scal Tune 50, 1893,
1, 1802, ear eni ing
, ! une 30, 1893,
Plasa Toland Damt ..ot o iiicirsiee e, 237, 910. 41 97 010. 4
Plasa Island Dam, cutting channel 316,86 1, ¥ 3116, sé
N T O RS 83,740, 05 . 33, 740. 06
Alton Dike......... eere st uiarte e e s inraiar e ran 126, 062,74 . 126, 652, 74
Bawyer Bend, protection ... ..ol 04, 803, 63 |... 6, 803, 83
Venlce Dikes. . oooeren.... 36, 341, 85 148, 341, 85
8t. Lonis Harbor....... 144,048, 04 ! 144, 048, 94
Arsenal Tsland,-protoction ... 49, 509, 00 42,500, 06
Closing Cnhokla Chute. ....ooiaieeiiiiiiiiian i, 119, 0128, 21 1. 119,968, 21
Channel oiiposiw Ste LOWis.ee e 54, 457, b4 | 58, 455, b4
Horsetail Bar, dikes 1 to 5, inclusive ..o inans 2un, 066, 31 ; 225, 064, 81
Horsetall Bar, training wall. ... i 81, 253, 28 K, 253, 28
Horvaetall Bar, hurdlea............ e e 548, 814, 08 548, 834, 08
Horsetail Bar, bank i»mtect,iou. 40, 993, 65 40, 903, 55
Carrolls Island, hurdle ... s Lo 4, 094,58 ¢ 4,003, 58
* 'win Hollows, wost side, hurdles..........c.oiiiivenvaen. o 248, 807,82 1 $20,257. 82 209, 095, 64
T'win Hollows, west side, bank protection, . ..o oaun.aoe. 31, 870 31,870, 56
Lwin Hollows, onst sido, bank protection.................. 128, 920, 128, 020. 40
Palltight, hurdles, ..ot 340, 778, 304, 270, 35
Beards Inland, *)rhmn'y Rurdle . oaveiiiiii iy e 7, 166. 7,166, 24
Beards Island, bank protoction ....oovuveviiniiiiicinn,, 84, 258, 84, 258,76
Jim Smiths, hardles,...... Ceens 365, 803, $65, 803, 83
~Jim Smiths, bank protection ... 7, 569, 7, 669, 58
Chesloy Islynd, bank profoction.. ... .....ocviiiin oo, 04, 410, 70, 354, 22
Chesley Island, huedles oo oo e 27, 808, 217, 808, 61
Sulphur Springs, hurdles ... 177, 904, 177,004, 24
J e 1 (Y S PN v 128,060,058 fo. L iaiein. . 128, 058, 65
Foster Island........ P . 44,208,021, ..., ... 44, 208, 02
Rush Tower, hurdles...... ... et e, ieaen 174,769, 14§ . 37,082.76 211, 851. 90
Rush Lower, protection....... ... s 16, 630.18 | < 060, 620,54 86, 250, 72
Fort Chartres Dam . 36, 812,86 {0 vl 46, 812, 86
Fort Chavtres, woest alde, hurdles....... S o 72, 864. G0 72, 854, ¢9
Fart, Chartres, oast side, hank protection. ... . el 28,475, 12 28,475, 12
Tyrkey Island. ..o o 24, 403, 85 24, 463. 85
$t. Geneviove, hurdles ...... O 7,171, 08 47, 17. 08
Kaskaskia, protection. ..o iinimniiiieiiiiiiin e 66, 405, 62 00, 465, (2
LAborty I8tand Dant....oo. oo oo I 5,054, 01 5. 063, 91
Liverty Island, protostion..... earaen e teeiran e 45,129, 40 45,129, 40
Devila Island, Dike ... ... coiniiiiiii it iiiiiiiannan . 65, 871,17 {. 6b, 871,17
Devils Island, Dams L and 2. oo o ie e os . 06, H26. 88 1. 66, 526, 88
Minton Point, hurdles. . ..o oot 33, 486,37 |, 33, 436, 47
Cape Girardean, primary hurdies .. 31, 010.18 31, 930. 18
Calro, protoction. ..., eneaae e, 160, 438, 82 164, 439, 82
Total.oeeariiniiviiennnn eiene PR Ceeenes coves| 4,030,815, 24 248,720,809 | 4,208, 545. 13
. LProperty account.
Eix lenses
. Purchases, | W detorio.
- . Value Jul h el ration Value Jun
Clusa of property. 1, 1802. y ud«ht.u;xj)ig,am’. charged to 30, 1893, ¢
TUPRITS. | works of im-
provement.
Steamer Goneral Gillmore., ........oo vk Lol 812,727,904 $21, 647, 84 $23, 603. 80 410,871,908
Steam launohes. 5, 406. 62 688, 65 1,672, 90 4, 682, 37
SEOAIM COMUETH <o e v v iiie o nerecsnnnarrnnacss|sonnerasminein 10,080,38 |.oveeennnnann 10, 060, 38
Barges, model .. 78,200.45 | 25,051, 38 | 26,000, 22 76, 684, i1
Barges, with quart, 13,716, 81 8, ]0?. 75 4,655.75 17, 166, 81
AT DORER . o v viesmemns e cannomrrmas]oceoncnrannain 1,733,853 .. ... e 1,733, 33
fle-drivers...... 3,803,68 |  13,606.73 14, 906, 86 41, 533, 55
Machine shop . 2,808, 51 34. 25 490.18 1, 943. 60
DOTTICK B0+ <o vn s ovesssarnemtonsnnerrneodiesnnnrnanen .. 1,600.00 |iausurnriresns 1, 500, 00
Small Donta. . ooe. 9,060.07 | 13,693.44 | 10,087.42 12, 269,99
Paortable quartors.. 6, 154, 65 3, 224. 24 2,827.71 '7,051.18
Y , 19075 {ovwvenatvanealeverennrnan 190,76
Supply dopoti......... F A . 3,441, 00 065, 656 1,701, 1 8, 105, 50
Tools and applianees ... ooovneen. .. e 3,042, 56 6, 760, 09 8, 054,76 6,734.79
Boarding outfit................... [P 0,314,381 5,618, 50 2,930.90 11, 896. 96
Ofoo furnitire. covee o vvn e iiirveeoiniaaa,ons 385, 63 ~ 143,20 77,58 451,27
Survey instruments .......... P, 613.70 81.76 61,87 6.24‘ 08
Photographic apparatis.........ovuveuverens 230.16 50, 00 23.02 257. 14
7Y DU UUU 176,500,64 | 112,757.13 | 02,619.58 198, 668, 19
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Material acoount,

Class of nmaterinl,

ke

Value—

Fxpended
and charged
to works of

Value on
hand June

July 1, 1802 | Purchased. | 'SRrove- | 80,1803
Subsistence. ...ooviiiiiiiins Nrseenasesaveaans $452. 43 $21, 323,65 $21,776.08 |.......... seee
. Brush 765, 65 21,210. 23 21,8715.88 f..aneniiial.
; Piles 2,123, 8 14, 388, 09 16, 250, 67 $270.97
Stone 813. 34 26,417, 48 26,089, 16 541. 66
Rope 7,416, 44 7, 860.00 3, 625, 57 11, 250. 93
Wire ... 156, 71 1,466, 22 1,5%76.34 47. 5
Iron.. 248, 30 3,798, 70 683.54 3,861, 46
Nails 258, 08 665,72 381. 42 542, 38
Spikes 838,49 814.99 710.61 442, 87
Bolts, scrow 1, 684, 63 886. 40 1,223, 21 1,2087.901
Bolta, assorted .. 37.76 40. 41 40. 76 87.42.
Lumber 391, 51 5, 603, 24 4,778.81 1,116.44
Oakum 36.24 709, 50 563, 42,
(Goal .. 7.900 7,273.18 7,280,219 tedneanenannss
Coal, blacksmiths. ....... 15,91 41,93 52.77 - B.07
B T Y P S T T T 1,720, 52 1,720,02 Jonensenvenenan
Miscellanoous material 376, 56 18, 921, 81 8,716,661 ' 10,581,82
Totul 16,392, 40 132, 560, 23 117,943.87 29, 738,76
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Depth of water in feet upon the

4t Stage o 3 ., 1o ;
> abo%e = P ] E - : .
:‘a standard | wome of steamer fur- | Direc. = g 3 m';‘ g |85 |ak
’g £ Date. wult,%‘rvb nishing report. tion. | 2§ & | A3 = :é j‘g
N St Louﬁ? | B g0k 813 A
= gaunge. < -V BE w
1892, Feet, : :
1) July 2 24,50 | City of Now Orleans..
2 12 26.40 | City of Providence ...[.. .do ..
3 18 25.60 | City of St. Louis...... .do..
4 17 25. 20 .M. BHoxie ..........[...do....1.... 000 Lo - T RN PR P
5 21 28,20 | City of New Orleans..|...do ....{......[.... 177" N COTTIRS SRR NUTUI M
8 27 18,90 | Ciry of Hickman ..... R PO PPN IS b 15 .0 N
7 27 18.980 | City of Providenes ...|...do....|......0......0 .. 0" PN PN P S
8 20 18.50 | City of Monrde....... Y : { SR O R I 5 e
9 31 16.20 | Bidney Dillon. ... oo odo onn donmonl et B4 1.... 24 118
10 Aug. 1 14.80 | H. M. Hoxie .......... | 17 TN P R A 91 ..... 16§ |- .-
.1 3 18.50 | City of Cairo ......... Down...feesreefunaaii]on.... ) 07 T PR FOI PR
12 1.3 12.50 { Arkansas City........ N1+ SN R P 12 leeeiifinn.. 18 ...
13 9 10,80 | Gen. Gillmore......... o 163...... 12 fo.o 21 {.....
14 10 10.40 | City of New Orleans..|...do ....|vevues]sooundoun il 00 40000
15 12 60.00 | City of Monroe .......|...do ...feemo |ens oo o I
16 12 60,00 |,..... [ [ R PR TR PR [ DA U DO B Loo1g Ll 18 [..oim
1 14 60.10 1 8, H. H, Clark....... ) Ui S OIS FR IO ® [..... b 11 I P
1 15 9.40 | Gen. Gillmore......... Y TSP B T T PPN B : R PO F 12 feeeen
19 16 9.1 | City of Cairo......... ). do ool 138 oeroilonnn. T 12 |15
20 17 8.90 | City of Hickman .....|...do....| 12 [.~....{..... & [L2001L00, ceeem
21 18 8.50 | City of Providence ...|...do ....Jvecerfvnsufnn. .. L7 3 PR DR PPN
22 22 7.40 | Gen. Gillmors......... odo ... X3F [i..... 8 f.....0.... 12 |.....
23 22 7.40 | Arkansas City............do....Jec..ouleeiould... Y I £ ' PN AR ceeie
24 30 6,80 | City of Cairo.......... DY [ IR QN TR (O s R IO R
25 80 6.50 | Jay Gould......,. eesfo.do..., 10§ SN R 8 I..... 7 |12
26 | Sept. 1 5.80 | Gen, GRlmore......... oL 103 ..., ' NI TE CRTTT) O veew
2 5.40 | My Cholce...... ..., doo 9 a4l 6 |... feiai. 2
28 4 5.30 | Juck Frost ...........
29 6 5.20 en. Gillmore.........
40 ¢ 4.80 | "Arkansaa City........|...
31 8 4.80 | City of Providence ...1...d
32 9 4.30 | City of Hickman ..... ...
33 12 4.40 | Gen, Gillmore......... ea
34 14 5.00 | My Choice..... sesenon
46 15 4,7 | City of Cairo ......... .
36 15 4.70 | City of St. Louis.....
37 19 4.00 | Gen. Gillmore......... ...
48 20 3.90 | State of Kansas....... ..
A9 20 3.90 | Arkansss City........
40 23 3.70 | Gen.Gillmors....,... |...
41 27 8,10 | City of Providence ..,|...
42 28 G 3,00 | A.L.Mason ..........
43 20 || coverng|| Gen. Gillmore.........[..
4 30 “‘;},{’t’,j’dl ...... 40 ceveenrininnis
45 30 [{ mua. || City of Hickman .....
43 1 Oct. 3 2.70 | Gen. Gillmore ...
47 7 2,00 |...... [11; S,
48 7 2,00 | Paul Tulane.....
49 8 1. 80 | State of Kanans .
50 10 1. 680 | GGen, Gillmore ...
51 n L5650 [seeaan (11 S
52 13 1,20 | War Eagle...
] 17 1.80 { Gen. Gitlmore .
54 18 LOO...... 40 . uis
55 25 1,00 | Grey Eagle..
56 27 1,10 | Gen. Gillmore .
8 31 210 |...... A0 einnn...
" 88| Nov. 7 130 1...... Q0 vvrinin,
59 10 106 |...... do.........,
60 14 Loo ... [ I
o1 21 L104...... do ...l
o Dlegéa 14 1.40 | Grey Eagle...........
83| Fob. 18 4,00 | My Choico..ceueverna.f...
. ) 22 5.40 | City of New Orleans..|... .
85 | Mch, 1 8.00 | City of Hickman.....|...do....Jceeus foeea oo i ld 103 (o000
66 14.00 | City of St. Louis......[...do. PN PR
671 Apr. 1 13.00 | Arkansas City .......|... .. .
s 2{ 1270 1 Hy. TOWEY svenmencead UP covndvorsnafonsnocdonnmuslommnnalisiigrryioin?
5 7 12.40 | City of New Orleans.. i
70 8 12.50 | H. M. Hoxije....... ...| Op
.7 10 12,80 | Hy, LOWEY <ceneen....
72 10 12,80 | City of Vicksburg....|...do....].
78 | May 20 .. H. M. Hoxle.......... DT T PN ISR N
T4} Sune 7 2200 f.....d0 ciniennl.., woifoondo .. I I :
75 18 16.90 |...... 40 . ivvanoins RS IR . [ SRR IS AP . ]
.78 21 14,60 | City of St. Louis......|...do....|.. ... I R .
kx4 21 14,60 | City of Hickman.cees.|.o.d0uoeluenerofenanns esoe-ofosseve|iansilasaeiferace
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Deptk of water in feet upon thc

i‘l’umbor of
trips. -

H
1
t

Stage © . L |
.| above 2l s g C; ’§b})
Date um{);l;rd Name of steamer fur- | Birec- oE’ |8 | pns |8
" {voaterby| . Bishing report. tion, | 83| & ] E 8|k
St. Loufs 00 | R = = 53
. gauge. - % ~
1802, Feet.
July 2 24.50 1 City of New Orleuris..
12 26,40 | City of Providence
14 26,60 | City of St. Louls .
17 25.20 | ¥, M, Hoxie.......... A
21 23,20 My of New Orleans. ...
27 18,90 | City of Hickman.....
27 18.90 | City of Providence .
29 18, 50 Cit.yc)fMonroe..........l
) 15,20 | Sidney Dillon.........
Aug. 1 14,80 | H, M. Hoxie..........
3 18.50 | City of Cairo.........
6 12.50 | Arkansas City........
9 10.80 | Gen, Gillmore.........
10 10, 40 | City of New Orleans..
12 60. 00 | City of Monroo ......
12 60,00 |......dosennnnns Jees
14 60,10 | S. H. H Clark........[...
15 0,40 | Gen. Gillmore ........f...¢
18 8.10 | Cify of Cairo ...... P N
17 8,90 | City of Hickman .....
18 8.50 Cxty of Providence . .
22 7.40 | Gen. Gillmore ........
22 7.40 1 Arkansas ity........
30 5.50 [ City of Cairo.........0...
80 6,60 | Jay Gould ..... ceviaan e
Sept. 1 5.60 | Gen. Gillmore ...
8 5,40 | My Choice..... .
4 6,80 | Jack Frost..
6 6.20 | Gen. Gillmore.
8 4.80 | Arkansas Cit;
8 4.60 | City of Providence.
9 4.80 | City of Hickman.
12 4.40 | Gen. Gillmore.......
14 5.00 | My Choice...ccevnunod...
15 4.70 | City ot Cairo.........{...
16 4,70 | City of St. Louis......
19 400 | Gen. Gillmore ........|...
20 3.90 | State of Kansas.......|..
20 3,00 | Arkansas Clty........]..
22 3.70 { Gen. Gillmoro........
27 4.10 | City of Providenco... ...
2 G 3.00 | A, L. Mason.......... ...
auge o i
30 || overoa]| Gen ghitmore oo
30 Xs&{‘ City of Hickman......1.. .
Oct. 3 2.70 | Gen. Gilmore .........0. ..
7 2,00 |..... I {7 R .
7 2,00 l’uul Talane. ...,..... 0
8 1. 80 | State of Kansas ......0...
10 1.60 | Gon, (’ri]moru ......... i
11 .50 [L.....do ool
13 1.20 | War hﬂgle ..........
17 1,30 | Gen. Gilmoregs . ..
18 100 [...... do ool
25 1,00 | Grey Kagle ......
g}' 1,10 { Gen, dilmore ......
Nov. 7
10
14 .
- 21 1 do . va
Dec, 14 140 | Groy Lagle .......
1893,
Feb, 16 4,00 | My Choieo,cvn.nnr... .
‘ 22 5. 40 | City of New()rlomm
Mar. 1 8,00 (,jt of Hickman .,
28 14.00 Clt of St. Louxs
Apr, 1 13,00 | Arkansas City..
o2 12,90 | Hy. Lowry ......
7 12,40 Cifg' of New Ox'lcans
81 12,60 1. Hoxie... .
10 12,80 ‘H‘y Lowx-r ........
10. 12,80 tﬂ of V¥ cksburg
May 20| -+ | H. M, Hoxie..... PR
Juue 7 22,00 |...... o PR BN |
18 16.00 [....00d0 v sriiiianidannd :
21 14,60 CityofSt Tonis. oo oiliiido e foereideenunn] 18 foisaton,
2 14,80 Ch«yofﬂickmsm.......;do.......... 12 Loeseromineidinesn

+
-1 o
AR
Rl g
":‘{5 "S
E 3
2 |4
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bars between St. Louis and Cairo—Continued.
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’72176 REPOR’I‘ OF "I‘HE CHIEF OF FNGINLERS, U. 8., ARMY

COMMEROIAL BTATXSTICB.
Reosipts and shipments at 8t. Louis, Mo,, durihg the ycars 1889, 1890, 1891, 1892,

Recoipts,
Articles.
1889, 1890, 1891 1892,
Tona, Tons., Zona. Tona.
. Barbed wire and oressand moetals (pig and manufactured)....| 31,663 21,782 137. 741 'i'é,'ws
Comenb....ociinnnanness . 4, 876 15, 802 18, 621 1, 288
Uonl and coke..c...oouevnennn.. 48, 846 81,565 56 480 85, Hd7
Cotton (aml Producta) .. oot aren it ettt aa 4, 663 4, 230 2, 046 1,402
Groceries and dalry products.........ccoveiennnn.aa, P 8,816 8, 262 7,604 18, BR2
}Iay. seeds, and grain (incluajug ﬂour, menla. ote) ... ceeed 06,905 02,914 86, 626 76, 476
L e r et teraaar ey 34, 473 206 fo... ... wolesenieaans
Live atook and Products......ovvviiiiiiiaiaiaain. e 12,805 1 17,347 16,217 14,903
LUmbBeT.euuaeesneerninens. reeeearirans 132,040 | 142,000 | 160, 140
Meorchandise and sundrios. ............. .. U84, 680 | 284,817 810, 870
Vegotables .......oovvuen... B N e e 7,980 8, 530 4,110 2,009
‘White leail, oila, RO woraiens 7568 204 63 12
Wines and HQUOTs. vvevvennnnns O e 102 60 121 64
Wool . 180 304 320
663,780 | 592, 140 687, 200
Shipments.
Articles,
1889. 1880. 1891, 1892,
Lons. Tons, Tone, Tons,
garbedt wire and ores and metals (pig and manufactured). ... 6, 886 3, 945 4,802 3,574
Coment..o.uneennn Cereeeerarans teetresienacserterasienareas T N P P .
Coal unid 0oke......covivrinininnnaa e ieereiineaeaeaas 1,701 734 148 10, 604
" Cotton (and grod\mts) ....................... feve e, 200 627 88 P34
Groderies and dairy products, ... 8, 047 7,428 9, 675 13,018
}r{a&, soeds, and grain (including flour, meals; ote.). . 5.}8, 420 | 440,728 | 377, 418 414, 336
T 1 7 S Y ie e cevoonmilararnane sfevesnaceroleaanaianas
Live stook and producets...... beshe s . v 15,428 18, 378 15 166 10, 040
b 105 11T R PPN eeesmenieas e, 6, 470 8, 526 ¢, 245 7 000
‘Merchandise and sUBATIEs. .. ceieirrerveerrnevennaeaneinans 131,646 | 117,806 95, 842 by m, 254
VOgOtADIBB < .oueie e iiier s aen P 2,012 1,739 1,435 2, 182
‘W hite Jead, oils, OLC +ovmemsnenais RS erenrrraaenas 1,799 1,479 1, 665 1,786
W"i" and Hquors....... 047 o8 599 i3k
(1) B L T L seevraseaatgen e riresenanane vesens g t 2l
TOtRY covemerneisnnrernasenaonnsoosaresessnas wevnenenaas 712,700 | 601,862 | 512,030 502, 415
Transferred by ferrics across the viver at St, Lowis,
Tona,
2 O R 2,717,76()
18W ..., C e teaseeacniacanaiar s e bataseasanaacra e e an 3, 052, lhﬁ
j£23¢ ) SN cere e e e b e eene e . 3 2()8 i3
J .13 u,7hO 1?:7
:S’Inpmc,nia down the river from landings betw,con St. Louis and Cuairo during the years
188092,
Grain, including Hour, meals, ete, : _ ¢
: 1 Tors,
1889 ..l Cenena Creaseaianen nrisunecan M ieeera e .o een 28,200
I8 ool ceserrreenaen Crameaearreenn e e rcn v n e eaann wesr o o4, 2067
1891 ..... e e P D Y M tmeana e e 2(), b ith
1892 ..., b b sesamesurmae e e P A £ 715 0
RECAPITULATION
1889, 1800, ’ 1801, l 1892,
) Tone. Tone, .’I’ons Tons.
Rec oipls sud shipments at St. LOUB: e eernerrannnenn. 1,884,386 | 1,265,602 [ 1,105,070 1 180, 414 -
I'ransferred by forries at St, Louds . coovvvivnenninns 2.717,760 | 8,062,166 | 3, ).08 708 760 187
_ Shipped from landings between St. Loufs and Cairo.. 20, 208 34, 207 20, 353 18, 98
O Liiitierenieeneaaessan ranamaseniaaaenn] 4, 131,354 | 4,852,090 | 4, 304, 1.6 3, nas B
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List of steam power boats that arrived at St. Louis during the year 1892,

-

; Timea
Bize of boata. Draft. Boata, | ived.
Under 500 tons Ilfetffﬁ b 8
nder RIOBB tODB .o oencacuencrcorcsmerontnconssssnsarassssosonnnne . 0 '
Between 500 and 1,000 gro8s toN8. .ccienrrrcmcnarairsiotrsnnnnnsanan 4 1.2 25 },331
OVOr 1,000 Zro88 t0T8, .vuureruaeassennsncrnnsncsaseasesasnsrocinssancs 6 9.5 13 801
Tonnage and 8120 UDKBOWI . cevenriioasnenncanssaransnnsnonosasessasalocnsoeroonas 7 16
POLBL e eeresvnsorsenancianconsnsusnssencssoannssrrssorrnoonisons|esansnsanase 125 2,078

List qf barges and scows that arrived at St. Louis during the year 1892,

Barges | Times
Sizes of barges, oto. Draft, | qedows.| arrived.
Feet.

TUnAGL D00 tONB.v.vvscrennernsesscensnatossssssanaesnanssannimosnnsns 3.6to 8 28 184
Botween 600 and 1,000 60M8. .o veivmime ittt hae 8 19 69
OVOT 1,000 £0NB . o evree s iiriinineiiacsrarreeareiasacsssnnrnnancossnse 5.3 9 68 3068
Tonnage and 8120 UDKNOWR . .crevuavsrrrminsrroransssssessrosonresrnsfosasunacinns 271 547
Potal voaveneens Neisiissbsesnssssenacessranaseasons PP eervecenoes 386 1,108

List of steamers and barges permanently and temporarily enrolled at the port of St. Louis
on Decomber 31, 1892.

Veasols, tog;g”;e. Net tonnage.

Permanently enrolled steam (wond)....cueeeieoeiiiiiiiian 101 41, 080. 83 40, 410. 55
Permanently enrolled barges (wood). .cocevicuneiiiianinnan. 89 87,542. 00 87,461, 256
Permanently enrolled steanm (iron).........ocrvvenriiiiiiinen, 4 1,600, 29 1, 667,09
Temporarily enrolled ateam' (Wood)....coovniiiveinniiiiaian.s, 2 82,44 8. 50
Permanently licensed steam, undor 20 tons ... oieiiai.L 8 143,27 115, 80
Temporarily licensed ateam, under 20 tons. ..o cuvnenianna.n 1 24.12 13.23
Barges censer, under 20 tous .. vocevrirrieeiniiniiiien i, 6 48.71 48.71
Grand total .e.uinnnans O 210 130, 611.76 120,796, 13

Y 3.

IMPROVEMENT OF HARBOR AT ST. LOUIS, MO.

St. Louis Harbor has a length of about 18 miles, being divided into
two nearly equal parts by the Eads Bridge. The upper portion of the
harbor, between this bridge and the northern limits of the city, is about
10 miles in length., About 3 miles above the Eads Bridge is the Mer-
chants Bridge. The lower portion of the harbor, included between the
Eads Bridge and River Des Peres, is 8 miles long. A good depth of
water and accessible landings exist in this lower part of the harbor, and
a sufficient depth is found above the Merchants Bridge. -Between the
Merchants and Eads bridges, however, there existed middle bars, and
also shoals near the Illinois shore, which interfered with navigation,

Appropriations for improvement of St. Louis Harbor had been made
ag early as 1836, and a longitudinal stone dike was built at that time
near the head of the present works by Capt. R. E, Lee, Qorps of En gi-
neers. Other work, done in later years by the United States, consisted
in the building of stone and brush dikes, generally norwal to the direc-
tion of the current, in the closing of Cahokia Chute, and protection of
the bank in Sawyer Bend. '

ENG 93——137
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256 REPORT OF THE CHIEF OF ENGINEERS, U. 8, ARMY.

REMOVING SNAGS AND WRECKS FROM MISSISSIPP! RIVER ; IMPROVE-
MENT OF MISSISSIPPI RIVER BETWFEN THE OHIO AND MISBOURI
RIVERS, OF HARBOR AT 8T, LOUIS, MO,, OF GABRCONADE AND OBAGRE
RIVERS, MISSOURI, AND OF KASKABKIA RIVER, ILLINOIS.

This district was in the charge of Maj. Charles J. Allen, Corps of
Engincers, with Licut. Chester Harding, Corps of Eugiuneers, under
his immediate orders, sinve May 3, 1894; Division Engineer, Col. C, B.
Comstock, Corps of Engineers,
1. Kemoving snags and wrecks from Mississippi River.—Before this
work was inaugurated the navigation of the river was very much inter-
fered with by numerous snags, logs, etc., which had lodged in the
channel, and to which a new accession was brought down on each rise
of the river, thus constantly adding new and unknown obstructions to
those already there. A large number of wrecks, dangerous to naviga-
tion, also occupied the channel.
For the removal of these obstructions appropriations were made as
early as 1824, and the project adopted consisted in building boats suit-
able for removing the snags, ete,, and operating them whenever the
stage of water was favorable for the work, aud funds were available.
The total amount expended for this purpose can not be definitely
- given, as previous to the appropriation made by act of March 3, 1879,
a general amount was appropriated to be applied to several streams as
their needs required. From March 3, 1879, when the first specifie-
appropriiation was made, up to June 30, 1893, 8930,758 had been
expended for this purpose. This expenditare materially improved the
navigation of the river and lessened the danger to boats. During the
fiscal year ending June 30, 1894, the sum of $83,110.22 was expended
upon the improvement. Two snag boats were employed in removing
the obstructions to navigation between the mouth of the Missouri River
and New Orleans. _ .

- The boats worked a total of sixteen months, removing 3,057 snag
cutting down 22,861 trees, removing 19 drift piles, and 5 wrecks, an

traveling a total distance of 15,336 miles.

The work accomplislied during the year has been of great benefit to
navigation and commerce. Formerly the wrecking of steamboats from
running against snags was of frequent occurrence, but siuce the snag
boats have been regularly at work such wrecks have been seldom
heard of. )

The boats were thoroughly overhauled during the past spring, and
necessary repairs made to them,

An annual appropriation, not to exceed $100,000, for carrying on
this work, was made by the act of August 11,1888, Under this appro-
priation the two snag boats will patrol the river, and remove obstrue-
tious whenever necessary for them to do so.

Amount drawn under section 7, act of August 11,1888 _................. $109, 000, 00

June 30, 1894, amount expended during fiscal year.... .. cecovenevanan. .. 88,116.22

June 30, 1894, outstanding liabilities. ....c.coaeceeeiair i aaiiaai o, 136. 24

June 30, 1894, amount to revert to the TreasuUTrY.c.ce. ceeen coneaeennnnns 11,747.54

July 1, 1894, amount available for fiscal year 1894-'85. . . oueeeneennn.n... 100, 000. 00
(See Appendix X 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
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channels were divided by islands which formed sloughs and secondary
channels, through which a good deal of the volume of 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 consisting
of dikes and dams of brush and stone, erccted with a view to confining
the low-water volume to a single channel, and of revetments to hold and
preserve the banks where necessary or advisable to do so.

The present projeet is a continuation of the plan adopted in 1881, and
coutemplates reduction of the river width approximately to 2,500-feet
below St. Louis, the natural width oeing .n many cases from 1 to 14
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 where necessary, )

The object of the improvement is to obtain a minimum depth, at
standard low water, of 6 fect from the mouth of the Missouri to St.
Louis and of 8 feet from St. Louis to the mouth of the Ohio.

The amount expended to include June 30, 1893, was $4,364,570.32,
and the result of the work was that but httie difficulty was experienced
through the improved portions, and then only at extreme low water.
For stages of water above 4 feet on the St. Lonis gauge there was gen-
erally a depth of atleast 6 feet in the channel, excepting at Pulltight,
which will be referred to further on.

The amount expended during the past fiscal year was $825,919.86,
which resulted in further improvement of the channel.

A persistent bar at Pulltight, about 9 miles below St. Louis, and
upon which in the fall of 1892 there was but 43 feet depth at stan-
dard low water, was improved so as to afford a depth of at least 8 feet
at the same stage. The work of improvement carried on during the
year was as follows: .

At Horsetail, just below St. Louis, 2,845 feet of bank protection was
partly completed on the west side and a series of 7 hurdles, aggre-
gating 4,340 linear feet, built on the east side.

Head of Carrolls Island to Jim Smith’s.—This reach of river is about
9 miles long, and embraces the localities known as Carrolls Island;
Twin Hollows, east and west; Pulltight; Chesley Island; and Jim
Smith’s. The work done was as follows:

At Carrolls Island, 4 hurdles built, aggregate length 2,160 feet.

Twin Hollows, east.—Minor repairs and extensions of the revetment
Buiit in 1882 and years following; 9,420 square feet of' new revetment

uilt. “

Twin Hollows, west.—Hurdles were extended and repaired, and 6
hurdles, aggregating 2,410 feet in length, were built.

Pulltight.—Seven hurdles, of an aggregate length of 6,645 feet, built,
11l ll(lil]rdle extended 750 feet, and some extensions made of existing

urdles.

Chesley Island.—The new baunk formed by hurdles behind the island
was protected and the revetment at head of island completed, and that
on east bank of island repaired. ‘ ,

Rush Tower.—This reach, which extends from the head of Calico
Island to Brickey’s Mill, 374 miles below 8t. Louis, includes a number
of detached works, viz: Protection of west side of the island; hurdles
on east side near James Landing; hurdles on west side below Kennett's
Castle; bank protection from Osborne Field to Durfee’s Landing; hur-
dles . below Durfee'’s, and works projected for regnlating the river at
Fish Bend. None of these works have been completed.,

ERG 94—-17
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‘Work in this reach doring the fiscal year consisted in repair of har-
dle No. 3, on west side, between Kennett’s Castle and Perry Towhead,
and in 1,970 feet of extension of the bank protection, Osborne Field to
Durfee’s, though this extension was not entirely completed.

Fort Chartres.—This reach, extending from Brickey’s Mill to the head
of Turkey Island, 43 miles below St. Louis, includes protection of the
left bank below Sycamore Landing and a series of hurdles to close the
chute west of Bruce Island.

The work of the season in this reach consisted principally in exten-
sion of the bank protection 3,750 feet, and in building 6 new hurdles
of an aggregate length of 9,375 feet at Bruce Island,

The total of construction work done during the year is as follows:

Linear fect.
Huardle built. o oo e i e e e cinccioaianenvees 25, 520
Hurdle repaired ... .o i it ettt it e e 1,400
Bank protection (revetment) built complete.............. ... 632

Bank protection (rovetuient) partly built, including extensions and repaifs.. 21,235

Considerable new floating plant was alse built.

The original estimated cost of the work, as revised in 1883, is
$16,397,500.

Of the works constructed to date it may be said that they have been
of great benefit to navigation.

July 1, 1893, balance unexpended. ... .o.oovivvn iini e iiaiiiaan. $1, 023, 763. 01
Juno 30, 1894, amount expended during fiscal year......co. ool 825, 919, 86
July 1, 1894, balance unexpended....oceveeiieiiiiiinriinnerenann. 197,843.15
July 1, 1834, outstanding liabilities. ... ...... ... ... ... $28,459.12
July 1, 1894, amount covered by uncompleted contracts... 69, 022.07
97, 481.19
July 1, 1894, balance available ... ... . oot =100, 361, 96
Amount appropriated by sundry civil act of August 18, 18%4.......... 758, 333,33
Amount available for fiscal year ending June 30, 1895........ ... ... 858, G95. 29
Amount (estimated) required for completion of existing project.... 10,250, 833, 34
.| Amount that can be profitably expended in fiseal year ending June
TR B g 758, 333. 33
Submitted in compliance with requirements of sections 2 of river and
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1843,

(See Appendix X 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,
18 about 10 miles in length.

Three miles above the Eads bridge is the Merchants bridge. The
lower part of the harbor, included between Tads bridge and 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 this harbor.

" The navigable reach between the Eads bridge and Merchauts 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 waterway between those bridges to a-

* Of this amount but $60,515.22 is at present available for the works now in prog-
‘reo‘;, Caap,m.u being allotted for special work at Ste. Genevieve, Cape Girardean,
and Cairo. - . 4
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TaBrE No. 3.—Summary of dpma or operating United States snag boats H, G. Wright
: ' and J. N, aooufba,r ata.’:’;Continued. noa oo d

: 1804,
Application, ;
Jan. Feb, Mar, Apr. l May. i June. Total,
e e ] :
Office oXpenses...c.c.ovuunn.... $858.62 I........ $653.00 | $350.08 1 $353.00 ' $300,00 | 83,704, 21
SUpervision .ooeveeiveicerann... 410.50 |........ 463. 52 212,25 228. 50 200,00 | 2,545,090
E)we?nle: of snag boat H.G. | .
right:

Crew .oovvevererreadannneas 4,324.00 ........ 3, 450. 00 232.82 1 1,325.83 | 2,810.83 | 22, 804,83

Outtit oo ooiviiioceneann.. 36.31 | #47.28 I.......... 0L13 1o.alia.. 110. 80 912.58

Fuel ..iovviiiniirinnenen. 004.35 | 265.80 | 1,211. 78 693,62 \.een.nn... 49.56 | 5,6765.98

Subsistente .ceeeenininnn... 843,93 | 240.08 701, 02 708.72 200. 02 752.24 | 6,678.08

Supplied .oovviiiiina., . 236.70 | 22.41 24.3¢ 112, 58 1.05 226,51 | 1,128.98

Ropairs .oocoevrecnvnnnnnnn. 60.73 |.eu.nin. 68. 24 81.39 022, 60 438.14 | 2,723.39

Miscollancous..ocvneoniveeianivennonmvecdiionnenadieinnon e A, bevnnas 41. 56
Expenses of snag boat J. N, :

acomb: i

Crew.mevieiiennnsinennsses 4,311.83 ,........ 4,755.00 |..coan.... 1,811.00 : 2,005.84 | 23,075.01

[F1118 1 S 2815 ... 7. 00 34. 24 1,26 457. 42 769. 84

Fuel ...... Ceeeseatscntieann 1,088.13 |........ 1.575. 00 515,37 |.evuen.... 76.18 | 8,112, 08

Subsistenco ..... Cereeeneens 806.47 |........ 761, 41 238, 68 449, 02 754.68 | 6,154.80

Bupplies ......ovviivviiannfiinneniadiienna, 149. 98 145, 54 11,84 F 502.76 ] 1,216,87

ROPAIPS careiireieniaiiencerenereanornneeecfossncnanes 279. 64 116. 48 594.33 , 1,679.35

Miscellaneous...cvvinvneenderneneenaesennnn. 12,25 f.eeeea. e, S O i 30.81

Total.coeneniniininnnn... 18,404, 62 | 575. 97 113, 632.48 } 3,744.34 | 5,130, 10 [~10,260.11 |*88,252. 46
| [P

* Includes $136.24, liabilities incurred during the fiscal year but remaining unpaid on June 30, 1804,

X a.

IMPROVEMENT OF MISSISSIPPI 1%{11‘}’5112%% BETWEEN OHIO AND MISSOURI

The object of the improvement is to obtain a mirimum depth at
standard low water of G 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 8t. Louis to the mouth of the Ohio River, 178 miles, the
natural depth being im 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 good deal of the volume of 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
a number of years as_appropriations were made, the works consisting
of dikes and dams of brush and stone, erected with a view to conﬂning
the low-water volume to one channel, and of revetments to hold an
preserve the banks where necessary or advisable.

The present project is & 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 dewn by the
river and which is collected by means of hurdles. The banks, both
new and old, are revetted where necessary.

A haurdle, as the term is here used, i8s one of mahy silt-arresting
devices that have been experimented upon in this country and else-
where. The hurdle consists, essentially, of a row, or of parallel rows,
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of piling, the piles driven either singly or in clumps, the piling being
- connected lengthwise of the hurdle by wattiing of fine brush, or by
curtains 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 silt-laden current can pass, though with greatly diminished
velocity, the velocity being so reduced just below the dike as to canse,
generally, immediate, rapid, and heavy deposits of silt. These deporits
are generally soon overgrown with willows or cottonwood, and after
Eney arrive at sufficient height they ean be revetted on their river
onts,

- 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 clump. These piles are driven
go that when their upper ends are drawn together by means of a wire
rope they form a sort of pyramidal structure, 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 the 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
means of the pile-driver machinery, At each turn of the rope round
the upper end of the elump of piles a spike is driven as an additional
guard against the rope slipping, though the wire itself binds er cuts
into the piling sutficiently 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 from
crossing the line of hurdle and dragging the top of the latter with it,

The curtain or wattled row is strengthened by vertical diagonal
braces heeled against a row of clumps spaced at such distance below
a8 to make the angle of the braces about 45 degrees.

Theo heel of the brace is held by a clevis passing around oue of the

iles of the lower clump with its pin through the brace. At top the
grace 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 equiva-
Tent of one pilo to the linear foot of Burdle. The piles are driven by
means of the hydraulic jet as well as by the hammer, the latter weigh-
ingr2,400 pounds, and sometimes by both combined.

he 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 leagth 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
Jength desired. Continuity is obtained by lapping the poles and fas-
tening them together with spikes and wire. en additional strength
is required, wire cables are used across and in the direction of the
length of the mattress. The brash is spiked to the poles at the edges
of {he mattress and at other points, about one spike to every third rod
of 1 rush, In sinking tho mat a little less than 1 cubic yard of rock is
rea};ired to a cord of brush.

he piles used in the hurdles runin lengths from 25 to 60 feet, and
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their average penetration 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 are below the axis of the hurdle. )

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

The foregoing i8 a general description of the work of construction
during the past year.

At the beginning of the fiscal year the work for improvement had
been extended to the head of Turkey Island, but the construction at a
number of points had been left incomplete, especially as to number and
extent of works, in order to observe the effect of the hurdies as built,
A number of new banks, the result of deposits induced by hurdle work,
required revetment to secure their permancncy, notably at Horsetail,
Twin Hollows, and Jim Smith’s.

During the past-fiscul year new work was prosecuted at a number of
poiuts and as far as Bruce Island, 40 miles below St. Louis, and exten-
sions and repairs of work were also made as follows, the distances all
beiny measured from the River Des Peres, the southerly limit of St

Louis:
HORSETAIL BAR, IMMEDIATELY BELOW S8T. LOUIS,

At the beginning of the fiscal year a number of depressions in the
accretions on the east side formed small channels at high stages of the
river, and some erosion had occurred at the lower end of the reach.
On the west side the bank protection needed extension.

The work of the fiscal year at this locality consisted in extending
the west side protection 2,485 feet, to the lower end of the new bank,
with the exception of a short piece below Dike No. 1, which could not
l'e got at on account of the occupation of that piece by a steamer
moored at the bank. The owner of the steamer was requested in writing
to move her, but no answer was returned, and as cold weather shortly
afterwards set in, this particular piece of revetment could not be under-
taken, '

The protection consisted of the usual revetwent for 1,958 teet, to a
stage of about 8 fect above standard low water, the rest of the distance
being covered by construction and placing of a mat 130 feet wide, the
upper edge of the mat on the bank being at the surface of the water at
the stage prevailing during October and November, and which was
about standard low water. This revetment is not complete. _

On the east side a series of hurdles was projected to rebuild the bank
which had been eroded, and to extend the contraction works so as to
join those at Carrolls Island. -

By the close of the year seven lines of hurdles had been built, aggre-

gating 4,340 feet in length.
HEAD OF CARROLLS ISLAND TO JIM SMITH'S,

This reach of river is about 9 miles long, and embraces the locailities
known as Carrolls Island, Twin Hollows (east and west); Pulltight,
Chesley Island, and Jim Smith’s. Oarrolls Island is about 4 miles

- below St. Louis.
During low-water season of 1892 (calendar year) the depth at Twin
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Hollows was only 8 feet, and -at Pulltight 4 feet, at the stage of stand-
ard low water, and was less than the depth found on any other of the
bars, where improvement had not been completed, between St. Louis
and Fort Chartres. ‘ '

Of the series of hurdles projected for the west side of Carrolls Island,
four, of an aggregate length of 2,160 feet, were built. :

At Twin Hollows, west, the repairs, extensions, and construction of
hurdles which was in progress at the beginning of the fiscal year, was
continued. 8Six hurdles, aggregating 2,410 feet in length, were built,

At Twin Hollows, east, the work of the year' consisted in miner
repairs and extensions of the revetment built in 1882 and years fol-
lowing. An aggregate of 9,420 square feet of revetmnent was placed.

At Pulltight the work which was in progress at the beginning of the
fiscal year was continued in repairs, extension of the old hurdles, and
building of others required toward completion of the i mprovement,
Seven hurdles of an aggregate length of 6,645 feet were built, and one

hurdle, previously built, was extended 750 feet.
~ To protect the river ends of hurdles 0 and 1 against moving ice but-
tresses of brush and stone were built, and extra clumps of piles were
driven at the end of Hurdle 04 for the same purpose. ,

At Chesley Island the new bank formed by the hurdles behind the
island was protected and the revetment at the head of the island was
completed, and that on the east bank of the same was repaired in part.

No work was dope at Jim Smith’s during the year.

For more complete details of the work reference is made to the
reports herewith of Messrs, D. M. Currie and Gerald Bagnall, assistant
engineers; also to Pl. No. 2 herewith.

-~ RUSH TOWER.

This reach, which extends from the head of Calico Island to Brickeys
Mill, includes several detached works, viz, protection of the west side
of Calico Island, hurdles on the east side near James Landing, hurdles
on the west side below Kennetts Castle, bank protection from Osborne
Field to Durfees Landing, hurdles below Durfees Landing, and works
projected for regulating the river at Fish Bend when the natural
changes now in process at that point shall have given an average
- width of about 2,500 feet to the channel (cut-off) through the chute.

Calico Island is about 22 miles below St. Loumis. None of these
works have been completed.

The work in this reach during the past fiscal year consisted in the
repair of Hurdle No. 3 on the west side between Kennetts Castle and
Perry Towhead, in which an eﬁuivalent of 400 feet of hurdle was built.
The protection from Osborne Field to Durfees was extended 1,970 feet
upstream by placinﬁ a mattress below standard low water and revet-
ting the bank to a height of about 10 feet above that stage, and the
revetment placed during the preceding year was also repaired and

extended up the bank.
FORT OHARTRES,

This reach, extending from Brickeys Mill to the head of Turkey
Island, which is 43 miles below St. Louis, includes a dam of brush and
stone at Bruce Island, and which was partiy built in1875, the protection
of the left bank below Sycamore Landing, and a series of hurdles to close
the chute west of Bruce Island (formerly Fort Ohartres Towhead), npon
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fear o .

¢" which work was begun in 1892, at which time the left bank of the river

- opposite Bruce Island was protected below medium stage of water for
:) (fismnce of 5,600 feet downstream from Sycamore Landing, and Hur-
dle No. 2, located on the site of thé dam partly built in 1875, and Hur-
dle No. 3, 1,000 feet below No. 2, were built. These hurdles were
partly repaired in the spring of 1893, they having been considerably
damaged by ice upon the break-up of the river about the latter part of
February of that year. .

The work of the past fiscal year in this reach was as follows:

Hurdle No. 2, of the Bruce Island series, was further repaired. The
series of hurdles was extended to the head of the bar above the island
by building six new hurdles of a total length of 9,375 fect: "

The protection on the left bank of the river, oposite Bruce Island,
was extended up the bank to an elevation of about 22 feet above
standard low water for a distance of 3,750 feet from its upper end.

For more complete details of the work reference is made to the reports,
herewith, of Messrs, D. M. Currie and W, 8. Mitchell, assisturt engi-
neers. Also to Pl. No. 3, herewith.

The total of construction work done during the year is as follows:

. Liunear feet.
Hurdle built. . oo it i it tiittrceie e ceeve aanaen aaonne 25, 620
Hurdle repaired «......ovniene i i it e eee e aa e e canaas 1,400
Bank protection (revetment) built complete .......ooieevonveaennnannnns 632

Bauk protection (revetment) partly built, including extensions and repairs. 21, 235

All of the work was done by hired labor.
MATERIAL USED.

The following quantities of piles, brush (for matresses), and rock were
used in the works during the yedr:

] linear feet.. 829, 872
Brushinplace ..........ccocoiiiiiiiiiiiiiiiiiiiiiiiciiiat ot .. cords.. 31,702, 19
RoCK in PIACO. . oot vineinnenaninres cine sesrnecnennn svanes cubic yards.. 83,872.33

UTILIZATION OF DRIFT,

At high stages of the river immense quantities of drift are carried
downstream by the flood. A great deal of this drift lodges against the
hurdles and sometimes in quautities sufficient to menace their stability
either through static pressure or by producing scour about the piling.
If the fields of drift thus formed can be sunk in place just above the
hurdles they form excellent, permeable dams, often of considerable
hieight, and also serve as protection to the hurdles against which they
have rested; but in general the drift must be sunk guickl , otherwise,
especiall{ at very high stages of water, it may become dangerous.to
the hurdles as noted above.

The fields of drift are sunk by laying on tog of them, rapidly and as
evenly as possible, a sort of mattress of brush and then weighting the

whole with stone.
A good deal of drift was utilized in this way during the year.

PROCURING MATERIALS,
The brush used was procured by hired labor. Of the stone used

54,206.30 cubic yards were procured by hired labor at the United States
quarry at Little Rock, Mo., & short distance above Ste. Genevieve, and
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20,666.03 cubic yards were purchased in open market. Of the piling,
245,338 linear feet were procured in open market and 584,036 linear fee‘
by contract. Other material, including rope, bolts, wire, spikes, nails,
and miscellaneous supplies, were procured in open market.

PLANT.

At the beginning of the fiacal year the plant available and that pro-
vided for by contracts entered into in November, 1892, aud in June
1893, was insufficient for prosecuting the work on a scale that would
expend the available funds within the year, and further additions-were
provided for by contracts entered into early in the fiscal year, as per
abstracts of proposals submitted with this report. These contracts
provided for constructing and delivering 3 steam tenders, 12 model
barges, 4 quarter boats, 11 pile-drivers, complete; 1 office and survey
boat, 100 flats, 10 yawls, and 30 skiffs, all to have been delivered not
later than April 1,1804. Twenty-six flats werzsurchased in open mar-
ket; 1 floating derrick was procured by hired labor with materials
purchased in open market, using for that purpose the hull and boiler
of an old pile-driver; and 2 derricks are in process of erection at

-the quarry by hired labor and purchase of material in open market.

Of the additions provided for by the centracts of 1892 and 1893, all
have been procured excepting 2 steam tenders and 1 office and survey
boat which have not, at the date of this report, been delivered. The
contract for the 30 skiffs and 10 yawls wan not completed and those
bouts were afterwards purchased in open market,

The contract of November, 1892, for the delivery of 6 quarter boats, 7
barges, 21 pile-drivers, and 10 flats was about half completed by
November last. The boats to complete the number required were pur-
chased in open market. *

The towboat General Gillmore was taken out on the ways at Mound
City, Ill, Iast March, and thoroughly overhauled, and the General T.
L. Casey was taken out on the marine ways of this city for some small
alterations. All other repairs to the plant have been made as needed
by hired labor at the yard connected with the U. 8. Engineer Depot.

Some needed repairs to storehouses at the depot were also made,
and a line of pipe, connecting with the water mains of the city, was
laid and fire plugs and hose provided, with a view to gnarding against
fire. Ways were also established at the depot yard last fall upon
which a large portion of the fleet was hauled out of the water, with a
view to safety from ice break-up in the spring and also to have them
ready for calking when they should be required.

For turther details of repairs, etc., at the Engineer Depot, reference
is made to the report, herewith, of Mr. C. D. Lamb, superintendent.

The details of the work of quarrtying and of procuring brush are
given in the accompanying reports of Mr. E. D, Libby, assistant engi-

neer.

14

PLATES.

Four plates are herewith. Pl No. 1, on a scale of 1:100000, is &
eneral map of the river from the mont-il of the Missouri to Chester,
11., 63 miles below St. Louis. This map is from the annual low-

water survey made last fall below the Merchanta bridge, 8t. Louis, and.

from the latest available map and sketches of the river above that
bridge. Pl No. 2, on a scale of 1:35000, shows the river from the

southern limits of the city to the foot of Ohesley Island. PL No. 3,
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 on @ #cale of 1:25000, shows the river from Forrest Home to Fort-
{Ohartres.” Pl No. 4, a profile, shows surface slopes at flood, high,
snd low stages of the river. This profile is from gauge readings as
.explained on the plate. In 1892, eight gauges were.established from
Jeflerson Barracks to Jones Point in order to determine, if possible,
‘whether any change in slope of water surface results from the works-
for regulation of the river channel.
i These gange observations have not been continued long enough to
enable the extent of changes in surface slopes to be determined, but they
indicate that the water surface has been lowered at all stages wherever

the bars have been removed.
VALUE OF PROPERTY.

The present value of property belonging to this work is shown in the
following table: .

Expenscs
Pureh and d‘eteri
- anes, | -oration
Class of property. v‘ll“l"sbra“ly additions, | charged to ValueJuns
. ’ " jand repairs. works of J
improve-
ment.

Bteamer Gen. GHIMOTe ..cccceevreceninveraccecnancnans $10,871.98 | 925,650,111 | $22,810.20 § $13,711.80
Bteamer Gen. 1. L. Cas0F.cccucicaerecrsoinsoconeanse .36,346,97 1 11,421.27 24,925.70
Bteam launches (2)......c.ccceivcercereannsccanences 2,030.03 6,62L40 |.ceue......
Bteam 1endors (3) cvvereinccnrnconcacsntscccsenormons 12, 649. 62 3, 383. 30 20, 826. 91
Barges, model (49) .cvvvecieiineiiencirecirieecacnonnn 80,475.80 | 18,462.59 | 138,607.81
Barges, quarter (1D...ecvvnvecneennnnnnns 4,857.98 | 5,048.18 16,176.63
rter 8 (10) .. caerreiriaarcnnocnnes 51, 908. 81 3, 625, 56 51, 104. 59
flico and survey boats (3) ceaiivecess sanaasi 13,086, 50 1, 360. 60 12,326. 00
File drivers (34) veeveenrtracvsnncncsccntoanencceccnns , 533, 102,007.835 | 15,052.15] 118,578.75
Derrick DuBta (2} ....ovvvnvemenrccncronnrenroncennes . 4,212.90 839.25 4,873,685
Derrick..ovuuenene... 1,011.50 |............ 1,011. 50
Bmall boata (165) 4 20, 192, 97 o 576,07
Portablo QUArTEI® ceoreeecencercraccnnietnrernrennens 2,6834.03 8,783. 00 65,002.21
R . e rncirrocrurrercassnsscanmrcnnerarassonnan N {- 3 PO 190.78 foaveacccvsee
Bupply depot .. c.o.viiiviiranneriocontrescacacnanns . 3, 564. 04 2,389.29 4, 280..25
Ways (upply depot) ceeececiivncrecennnsee comaases §,421. 27 836.20 3,584.08
Maechine Bhop ... .. ieceeriiininccoceniroacnaccnaes X 437.03 780. 506 1,5080.07
Tools and appliances .c.ceoveenvuannreceecncecioacncs 34, 12,685.49 6,076.36 13,343. 43
BoAT@Ing OULAL. cueennonnmeimennrannenmenosnmesannans \ 19,132,331 5,a55.281 25,374.03
Office fuUrnitBrO cccvvverecenrrnirrancnecnacnsonnsanans . 175. 50 03.29 533. 48
Barvey instrauments - .oocoeenieniennninna. eernanes 34, 1,387. 40 111.22 1,510.26
Photographic apparatus....ceceeeecvvenncescrsnnsess) LM |ociicvanciiiniannnnnn. 257,14
TOtaBl.ee.iaeneniineinaresienccinincanansioocnns 449, 001,00 | 127,643.45 ] 520,085. 74

CONDITION OF THE RIVER. -

The stages of water ranged from extreme low to standard low water
{4 feet above extreme low) from the middle of Septemnber to the latter
part of February. The gauge registered extreme low water on the 9th
of December, 1893. Duringa Eart of this time depths of 4} feet were
foundat Sulphur Springs and Fort Chartres crossings, both within the
reach under improvement but the works for which were incomplete,
The indications.are that increased depth will hereafter be found at the
Fort Chartres crossing (Bruce Island). Further work will probably be
required at Sulphur Springs crossing. - : "
% At Pulltight, where 4§ feet depth existed during the low-water sea.
Jon of the year 1892, 10 depth less than 8 feet was found during the
Aavigation periods of the past flacal year. B - ’
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' STATISTICS. -4

Attention is respectfully invited to the tables of statistics of the conii
merce of the river bereto appended. These, as well as the statistios
for the other works of improvement reported upon were compiled by

Mr. Elliott Joues, chief clerk.
HISTORICAL SKETCH OF THE W .RKS.

The report of Mr. D. M. Currie, assistant engineer, already referred
to, contains an interesting résumé of the different methods of construe-
tion pursued at times upon the works since 1872,

.

ESTIMATE.

- _ The amount that can be profitably expended during the year ending
June 30, 1896, is $768,333.33, which is the sum estimated in the last
annual report for the fiscal year ending June 30, 1895, It is proposed
to expend this sum in carrying out the programme heretofore adopted;
that is, to carry on the work of improvement continuously from St
Louis dowustream, reclaiming land by building up new banks, thus
reducing the river to an approximate width of 2,500 feet, alluvial banks
to be protected from erosion. It is proposed to obtain by this means
& chanuel of at least 8 feet at low water. The depth is now liable to
become as small as 4 feet or even less in some places, and less at every
locality where the width is more than 2,500 feet.
.. This general statement of the proposed application of the appropria-
tion is as specific as the nature of the case admits. The changeable
character of the river renders it impracticable to give in advance the
exact locality where works will be required,

The original estimated cost of this improvement of the 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 from appropriations available for this work,
to June 30, 1893, is $5,388,333.33, and as follows:

APPROPRIATIONS,
By act of— By act of—

June 10,1872 .......... £100, 000. 00 August 2,1882. ........ $600, 000. 00
March 8, 1878..._._ ... 200, 000. 00 July 5,1884 ....... ... 520, 000. 00
June 23,1874 .......... 200, 000, 00 August b, 1886, ........ 315, 000, 00
March 8, 1875.......... 200, 000. 00 August 11, 1888. ....... 300, 000, 00
August 14, 1876........ 200, 000. 00 September 19, 1890 .... 400, 000,00
June 18,1878 ........... 240, 000. 00 July 13,1892 .......... 523, 000. 00
March §, 1879........... 200,000.00 | ° March 8,1803.......... 658, 333, 83
June 14, 1880.......... 2580, 000. 00 .

Maroh 3, 1881.......... 600, 000, 00 Total ............... B,568,333.58

Of these amounts, $180,000 were allotted by acts and projects for
improvement between the i!linois and Missouri rivers, inclading Alton
Harbor, leaving amount applicable for general improvement between
the mouth of the Ohio and Missouri rivers $5,388,333.33. <

Amount expended to include June 30, 1893, $4,364,570.32. ;
. 8i‘ilﬁxnooll(l’nst6 expended during the fiscal year-ending June 30, 1894,

y OV, R
'The balance available, $60,515.22, will be expended in prosecuting.
work according to the approved project. Funds having become low,
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e expanses were considerably reduced in.June, and it is proposed,on
account of the necessity of having some funds available to meet con-
tingencies and also to enable the plant to be cared for, to keep a reason-
able reserve of funds until a new appropriation shall be made.

Recurring to the expenditures to include June 30, 1893, and to the
expenditure for the past fiscal year, it must be said—although the
improvement is far from being completed, in fact, being but little more
than fairly begun—that the river between the mouths of the Ohio and
Missouri 18 much better for navigation than it was before the work.of
improvement began, and that the difficulties and dangers to navigation
are much less than they were twenty years ago. In giving credit to
the work for improvement of the river, the operations of the snag boat
in freeing the river of snags must not be overlooked.

Money statement.

July 1, 18983, balance unexpended ......cccccenvervncacnnnne sessnsnans $1, 028, 763, 01
June 30, 1894, amount expended during fiscal year......oc.ccavansee..  835,919,88
July 1, 1894, balance unexpended.......ccveeinucraarcrccassnncovanons 197,843, 15
July 1, 1894, outatanding liabilities ....cccvuveennannnnnnn. 228, 459. 12

July 1, 1894, amount covered by uncompleted contracts.... 69, 022, 07

[y

97,481.19

July 1, 1884, balance available..cccceeeernvan.. cencmsscerrtannans +--es 100,361, 96

Amount (estimated) required for completion of existing project..... 11, 609, 166, 67
Amount that can be profitably expended in fiscal year ending June

E R T 1 R P 758, 333. 33
Submitted in compliance with requirements of sections 2 of river and

harbor acts of 1866 and 1867 and of sundry oivil act of March 3, 1893,

dbstract of proposals received in ru{mua to advertisement dated June 16, 1893, and opened
July 17, 1898, by Maj. Chas. J. Allen, Corps of Engineers, St. Lonis, Mo., for furnish-
ing 3 steam ienders, 4 quariers boats, 1 office and survey boat, 12 barges, 11 pile-drivers,
100 flats, 30 skiffs, and 10 yawls.

Amount available ceceevvernirniiaveneiiiiaanes geseeesrtacietarsisoensracnsatasanracsatsrnees $843, 00.‘
AmOUDL Of AWAIUB .cvveiorsaresrnrcrsorscancrartanssvescocssssssssanssssnssnassssreasssnsencs 152, 508
Two small steam Four quarter boats.
tonders. 1
Name aud sddress of bid-|058 5  Num- One offics
or. T 5, :
tender. Prol::b t:or Amount. » :0# Pr::,ce l{m' Amount, | Yo boat.
nished.
Ed.J. Howard, Jefferson- iﬂ .
villo, Ind..coveeenscnan. , 425. 00 425, 00 148, 850. 00 4 {85,300, 00 560.00 | $4, 7T70.00
M. A, Sweuney Co., Jeof-
fersonville, Ind . ....... 6,990.00 | 4,400.00 | 8,800.00 415,408.00{ 21,003.00 | 4,340.09
The Davis Boat and Oar :
., Deteoit, Mich ..... 10, 900, 00 | 7, 400. 00 {14, 800, 00 4] 8,060.00 | 35,800.00 | 8,400,008
| Bamuel W, Skinner, Wil "o
lninfwn. N.Cocevivvarilosearssansfoseissovaiasene seeen 415,004.580 ) 23,857.20 |evinnanen
Geo. T. Nelles, Leaven-
N cancrsoonclocscarcencicecncnnnefonecs acvans 416,170.00 | 24,680.00 | 4,500.08

" *Of this amount but $60,515.23 is at present available Tor the works now in rog-
.md,cﬂis,m.u being allotted for special work at Ste. Genevieve, Cape Girardeau,
airo, -

' ENG 94100
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Abstract of proposals reoeiud u nzmm to advertisement dated Juns 16, 1899, and W

July 17,1583, by Chas, J. Allen, ¢to,.—Continued.
/ Twelve barges. Elsven pile-drivess.
No.| - Namo and addroes of bidder.  [ber pr ber pre
| - Hamoand addrees . B tel Price for ¥ to) Price for =
Awount. jposed Amount
be fur- each. be fur- oackh.
nished. uished.
1 | David 8 Barmore, Madjson, Ind..... 6 143, 590. 00 | 821, 540. 00 ........' ................. ve
2 | Ed.J. Howard, Jeflersonville, Ind . 61 8650.00| 21,000.00 11 5“. 150. 1.45. 650. 08
$ | M.A.Sweeney Co..Jefloraonvilie, ] 6]8900.00f 23 040.00 11 46, 728, 00
8 | The Davis Boat and Oar Co., Dutroit,
Mich .ocoveovecenennann. cesseanis 12 1 6,350.00 | 76, 200.00 131 6,485.00 | 77,940, 00
# | Sanford 8. }lolbmuk. Cim.mnntl,
OO, cieceneriiaiceisrasasscncaonas 6]4,400.00 ] 28,400.00 |........leveceronsfesoeiccnrs
10 | SamuelW, ‘sklnner.\\'ilmln o, N.C.i...... PR RPN PO 1k | 4,188.40 | 48,072. 40
i1 | Clementa Bros.. Paducah, Ky........ 12 § 8,950.00 47.400 00 FPT R veesfeversesoie
13 | Goo. T. Nellea, Loavenwurtb. Kans ..|cceecrrcfonccacracfoocscorcense 11 | 8,500.00 | 39,490, 00
i41J. N \\rifht »nd H. 8. Brown,
Quiney, I .venienninviivnninncc]oor conddecinne e derianninane. 11 | 4,445.00 | 48,895.00
One hundred fiata. Thirty skifis.~| Ton yawls.
Nuom. ’
No.| Name and address of bidder, [ber pro-| Price Price Price
to] for | Amount.| for |Amount.| for [Amount.
be fur- | each. each. each.
nished. ,
1 | David 8. Barmore, Madison, Ind . 100 /8426.64 $42,684.00 {.ccecefecorenneci]onnnnn I P
2 Rd. J. Howard; Jeflersonville,
| £ T [N cesmesvenes /960, 00 m,aoooommoo + 200, 00
¢: T (: Iuherwood, Davenport,
) 01 - Y 100 : 263.00 | 26,300.00 ... ... feoeeaa.... reccovencoce s .o
s Th avla Boat and Oar Co., De- N
9 10 . T 100 | 948.50 | 94,850,00 ! 29.50 885,00 |- 70.00 700, 00
(] W lecht, Cineinnatd, Ohio .. Jooeeicc i iiivennenain. 36.00 { 1,080.00 | 125,00 | 1,350, 00
7 R.C. Arnold, Leavenworth Ind.. 50 | 284.50 I 14,225.00 Jonvieidiee vonincdoanirecs]onsennaan
8 | Robt. G, Brown, Quincy, TH......J........ eeveevelnenaneanons 40,00 1 1,200.00 | 100,00 | 1, 000, 0
10 | Samuel W, Skinner, W mmgwn. i i
NoC o irriiiretetecanecnsonrnoes 100 | 314.453 | 31,445.00 '..... [ PO, IS PP cevceccms
12 | Geo. T. Nelleu. Leavenworth, !
Kang co.oovvvrvvinncncnninincan 100 i 317.00
13 | Wiegel Bros. &Lo.. Ehubeth Pa.| 100 | 425.00
15 | Xshlke & Bro., Rock Island, I, 25 | 427,50 .
16 | The Truscott Boat Manufactur-
in‘Co., St. Joseph, Mich...... ...... P P . eeo| 34.73 | 1,042.50 | 96,00 £00. 00
17 | Gen. W. McAdams, (olumbis,
OBl0. .. cviicciiiicccannsnncanse R weanae oojevennnsaass) 36.00 | 1,080.00 ; 120,00 | 1, 300.00
18 Thun. Drien & 8on, Wilmington, -
Del...oirioniciiiincceaccincnsfonracaasles casavefessrnasoans 90,00 | 2,700.00 | 125.00 | 1,250.00
19 | Jas, P, Simms, 8t. Louis, Mo ... [cececriifecernacifecserenanss 33.00 990.00 ; 90.00

No. 1.—Guarantes not dated.

No. 2.—Provinc attached in regard to skiffs,

No. 5.—Bids on 12 pile-drivers instead of 11, the number required.
 No. 8.—Proposal not dated and no gusrantes attached.

No. 8.—Guarantes not dated.

No. 11.—Guarantes not dated.
No. 13.—~Price ?gt" for tats delivered at Cairo, Ill. Teolegram aeoompnying adds $38 to price of
a .

oach flat delivel Louis, Mo.
No. 14.—Provides ordeliury of pile-drivers in Quincy Bay, Il1. lLetter and blue prints acoom-

panying No. I4.
(] ignatures of gnarantors not witnessed. Juatification of guarantors not executed.

No: 17.—=0ne nupy of rorul only received. Specifications not attached and no guarantee given,
Io. 18.—0One oog’ lp 2 recsived. g;:omuﬂh not attached and nogumm.:lvn.

jed by lelter q lml
No. &.—u No ggu:nm von. 2 price for skiffs words and figures do not agres. Certifioats of jus.

of guarantors by notary publio.
AWARDS, -

No. 1.—David 8. Barmors, hdlnu. Ind,s

.m‘“, 500 eas --........-oo..oo-------..u-.o.-o.-cn-o-.o-o------c--.aa-o--n-a-oolt-o-. m.”
0. 3.—~Ed. J. Howard, Jeffarsonvills, Ind. 21, 500

uarter bonts, at 95,300 uch................................
: L‘”' .‘“& m.'....' ...-.Ol....l.l ...'ll"l.l'l..l..‘.l.l"...l‘l..'i..l ceasseaveantéte ’l' m
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i hrpl“ﬁﬁhndﬂnlt“.m ----- ssscens eveonaseseane scones SssnsscesscentesresvIOnsanabest ooy “.“
3 small steam tenders, &t $4,400 otch...cocvvennee.... sesstsnssrssrmrene seresencsesntenconrrnan &, 800
1 office and survey boat, St84,380 . ....o..ooiceirircerrrorcannenns arsaesssessornnonasranarisens . Hus
m%’u'ﬂmw-:lt No. 4.—T. @. Isherw vod, Davenport, lowa: . . 300
ats, Nmo. S“h.—‘l;l;.- Eﬁ'ﬁailﬁ'&iﬁéﬁ'ﬁ:ﬁﬁﬁwf}""" ........................ . h
80 skiffs, at $29.50 each..... evstvecisenconreonsne srercrssecavectscrenssrencttnonsnsentaeaciona . 838
wgnrlo.atgm ﬁ?h ....... & Felien: Leavemworti Kanats™ wsncessserse ssesegessesinenainaas 00
ropocd 0. M Lew worth.xnnp.:
11 pile-drivers, at §3,500 each............. sovmece crseersvenrssusscan vresraranee esvovesemsaonn . X

dbstract of proposals received in response to advertisement dated November 11, 1838, and
opened Decomber 11, 1893, by Maj. Charles J. Allon, Corpe of Engincors, St. Lowis. Mo,

fg: Jurnishing piles, .
Amount available from sppropristion of Maroh 3, 1803, for improving Mississippt River, s480, 000
o .

between mouths of Ohio and MiIssouUr] TIVAIE ..cuceveeeererrennrcosonsonsoniosrsocsee ans
Amonnt of award .. .....ccvceiveereenrcraveronss veecen eseserrursanerseraacossnnnrraas veaes

- 25 t0 30 fest long. | 31 to 35 feot Ibng. |36 to & feet long,
No. Nawme and address of bidder. : o
T No. [PHESES| No. |Prionper) ‘o, |Pricoper
1 | 8t. Louis Refrigerator and Wooden Gut- Oents. " Oents, Conts.
tor Co,, 8t. Loms, MO :coovviviennnne.. 1, 500 6.728 | 8,500 6.725 | 8,000 8. 746
2 | Huss & Loomis Ics ‘and Trausportation
Co., S5t. Lonit, MO...vveeneenionescann. 1, 500 o} 8,500 o 8, 000 [
8 ! Sterling Fort, Memphis, Tenn .......... 1,500 590 | 6,500 6.24 | 8 000 .o
4 | Charles Gaeriner, 5t. Louis, Mo ........ 1, 500 8, 500 8, 000 7
§ | John Cleary, Chester, Ill ... ............ 1,500 6500 S8 .......feceie...o.
6 | Whitnoy Gilbreath, Ava, Il ............ 500 3,233 3,3 )
T ==r
41 to 45 feet 48 to 50 feet 51 to 60 feet
long. long. long. .
No.j. Name and address of bidder. . Price . F Price N Price Amotnt,
NO. 4 [ T a. er
g 2 2
1 | 8t, Louis Refrigerator and Wooden Cents, Cents. Qents,
Gutter Co., St. Louis, Mo............ 6,500 | 6.725 | 4,500 | 9,725 3,000 | 6.725 98310208
2 | Huse & Loomis Ice and Trausporta-
tion Co,,.8t, Louls, Mo........oer.n.. 8500 6 {4500( 6 |3000] a5 | 80083
3 | Sterling Fort, Memphis, Tenn ........ 6,500 074 |4500] 7 .|3000] 7.7¢ | 82,4%0.47
4 | Charles Gasrtner, 5t. Louis, Mo ...... 85808 7 4,301 7 8,000 7 84, 883.13
8 | Jobn Cleary, Cheater, Ill.....cceevuncafeeeeoncdonnnnne. ST PP ves suee] 16,808, 03
8 | Whitney Gilbresth, Avae, Ill .......... 2,238 6 1,500 ! 63 1,000 ] 63 20,970.37

No. 1.~Lowest; accaptance recommended.

No. 5.—Xneommb; & portiou of aach sise not being bid upon, es required by lmoaﬂm 26,

No. 8.—Leas than one-third bid upon. If total number were bid upon at rate gives, the total
bid would amount to $82,468.12.

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

UN1TED 8TATES ENGINEER OFFICE,
s‘a L““, KO., Jm 80' 1”‘0

MaJor: I have the honor rugetfnny to submit the following report upon the
improvement of the Mississippi River between the Ohio and Missouri rivers for the
fiscal year endi:ﬂ June 30,1884, including as part of is the accompanying reports of
assistants in local charge. :

The fnenl improvement of the Misaissippi River between the Ohio and Missouri
rivers has been prosecuted for the gnrpon of obtaining at standard low-water
depths not less than 8 feet above and 3 feet below the ity of St. Louis, the depths
being no more than 34 feot at many points in the natural state of the river,

. Improvements have been made at several points in locsl interests, in complisnsce
with special am:opﬂuﬁom and mandafory provisions of river and harbor sots sup-
plemented by allotments from $he general funds.

Referring to dates by fiscal years, the work was begun in lmwn
several detached loedfﬂu rg the following years, to include , uponk s plan
which contamplated confining the river at low stages to a single staeam baving &
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width of about 2,500 feet. During the period low solid dikes and dams to contract
excessive widths und closs secondary branches and of revetments to prevent erosion
of alluvial banks were used.

In 1881, solid dikes and dame were abandoned, and the plan which is still the basis
of projects was adopted. It coutemplated proceeding with the general improve-
ment continuously downetreamn from 8t. Louis, reclaiming land by inducing depos-
itsof silt with hurdles and other permeable structures and protecting alluvial banks
to contract and confine the river to a single stream about 2,500 feot wide.

A summary of the work done at each locality by the Unaited States since the
improvement was hegun, whether under appropriatious for local or general improve-
ment, is given bolow, as follows:

Suwyer Bend.—The bank was protected to a distance of 4,474 feet upstream from
Grand avenue, St. Louis. The work was begun in 1873 and continued as appropria-
tions were available to 1879,

The work consisted of a foot wall of brush and stone placed in s trench excavated
throughout its entire length for low-water protection, and of revetment from that to
the top of the bank to a distance of 1,118 feet. above Grand avenue, while cross dikes
at intervals uf abont 120 feet, extending from the top of the bank to the foot wall,
completed the protection un the remainder of the distance.

This protection has heen damaged to a certain extent by driftwood and floating
ice, but still prevents crosion of the bank.

Venice Bend.—Four dikes in Venice Bend were designed and partly built by local
suthorities to improve 8t. Louis Harbor. As found in 1872, the upper or Bischoft’s
Dike was 1,390 feet long, the others 120, 387, and1, 360 feet, respectively. The last
known as ‘‘ Long Dike,” was raised to about 14 feet above low water and oxtendeci
600 feet in accordance with the recommendations of a board of engincers convened
February, 1872,

Prior to the heginuing of the general improvement in 1872, appropriations for the
improvement of 8t. Louis Harbor had beon made as far back as 1836, and a lougi-
tndinal dike was built from Kerrs Island to Bloody Island, with cross dikes connect-
Ing it with the lllinois shore. In 1891 and 1892 a series of 12 hurdles was built at
Yenice Bend, which lies between Eads Bridge and Bissells Point, under the pn‘)ject
for the expenditure of the appropriation of $182,000, for the improvement of St.
Louis Harbor, by the river and harbor act approved September 19, 1880. The proj-
ect consisted in contracting the river to about 2,000 fect average width, to remove
middle bars, and improve landings.

This work has been very successful; the middle bars have been removed to a great
extent, and the Jandings have been improved.

No work has been done since 1892,
Cahokia Chute and Arsenal laland.—Cahokia Chute was closed first by n stone dam

built to the stage of 5 feet above standard low water prior to the adoption of the
permeablevystem, and afterwards by hurdles to the stage of 16 feet nbove the same
plane. At higher stages n small stream of water still finds an outlet through the
chute, and has eroded the bank near the head of Arsenal,Island.

In connection with the closiug of the chute, the west face of the island was pro-
tected to the top of the bank near its head, but on the lower partonly to the medinm
stuge, or abont 15 feet above low water. This medium stage protection has been
damaged by the erosion of the bank during higher stages of several years, but chiefly
during the long flood stage of 1892, .

No work was done at this locality during the year just closed.

The works from Sawyer Bend to Arsenal Island, inclusive, are within the limits
of Bt. Louis Harbor, - -

Horsetail Bar.—At this locality extending from the River Des Peres to the head of
Carrolls Island a series of 5 dikes, one on the west side, the others on the east
side, with a training wall councctinf the ends of those on the east side to contract
the width and consolidate the river into a single stream about 2,400 feot wide, was

rojected in 1873 and constructed during that and the yeurs following to 1880. Dike

0. 1 was located below the mnouth of River Des Peres; No. 2, below Prairie Du Pont
Creek, and below that was 3, 4, and 5 in the order named, No. 5 being located with
8 view of closing the chute cast of Carroll’s Island. ‘These Lad a measure of success,
but in the interest of economy they were abandoned in 1881 and hurdles were sub-
stituted for them. The river was reduced to the desired width and the obstmctinﬁ
bars removed by 1884, when the last work prior to that of this year was done an
thero has beén no obstruction to uavigatiou since that date. The protection of new
banks and other work to secure permanency had been done in part only, however.

At the beqinning of this year several depressions in bars on the east side gavé out-
leta to small streams of water durinﬁlhig stages of the river and some erosion had
occurred in the lower end of the reach; while on the west side the protection of the
bunk needed extension. : )

During. this year the low-water protection on the weat side was extended 2,485
feot to the lower end of the new bank, with the exception of a shos section under
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Dike No.-1, b{ placing a mattress 130 feot wide below the surface of the water at the
stage prevailing during Ooctober and November, which was aboat standard low water.
e bank was revetted to about 8 feet above standard low water upon a distance

of 1,858 feet, located as shown on the accompanying skotch, Pl. No. 2.
- On the east side & series of hurdles was projected to reestablish the bank which
had been eroded and to extend the gontraction down to Carrolls Island. At the
close of the year 7 lines had been built, Nos. 20}, 220 foet long; 22§, 750 feet long;
241, 670 feet long; 273, 950 feet long; 29}, 880 fest long; 304, 670 feet long, and 31¢

520 feet long.
Seo Pl. No. 2 and the raport of Mr. Gerald Bagnall, assistant engineer, for further

details. -

Head of Carrolls Island to Jim Smith’s.—Formerly divided for parposes of admin.
istration into Carrolls Island, Twin Hollows, east and west, Beards Island, Chesley
Island, and Jim Smith’s, )

The work in this reach was begun during the year 1882 upon a project of which
tho presont one is a continuation and which included & series of works on the west
side oxtending down to the foot of Fines Bluff, the protection of the bank on the
east side from the foot of Carrolls Island to Pulltight Lauding, afterwards known
as Pulltight; a series of hurdles from that point,to inolude one behind Beards
Island, folildwed downstream by the protection of the west bank of Beard’s Island;
hurdles at Jim Smith's; hurdles at Chesley Island to cluse the Merames Chute, and
protection of the bank on the head and channel side of the island. During that
and succeeding vears, to include the year 1884, the bank protection below mediam
stages and liurdles on the east side were completed, the series of hurdles on the
west side was extended down to include No. 4, as shown on Pl. No. 2, when on,
sccount of a persistont effort of the channel to make a crossing to the west bank a$.
a poiut near tho mwouth of White House Creek, the project was revised in 1888, and
the Pulltight hurdles, Nos. 1, 2, and 4 were extended, and No. 5 was built, wtﬁn
work was again suspended to await developments. During low-water seasons the
depth haa been very small in the channel crossiug to the west bank near White
House Creek, while hurdles Nos. 1, 2, 4, and 5, Pulltight, were seriously duma&e@
by ice, driftwoed, and floods, aud farther work was projected during the year 1 3,
haviug for its object the reduction of the reach from the head of Carrolls Island to
Jim Smith’s to au average width of 2,500 feet to secure a minimum depth of not
less than 8 feet at standard low water. This included hurdles on the west side of
Carrolls Island, the protection of new bank, repairs to hurdles Nos. 2 to 5, inclusiv
and the construction of additional hurdles at Twin Hollows, and the repairs an
extension of hurdles Nos. 1 to 5, inclusive, and the construction of No. 6 at Pull-
tight. (For the location and extent of all tiwsa reference is made to Pl. No. 2.)

uring the low-water season of 1893 the deptfx at Twin Hollows was only 6 feet,
and at Pulltight 4§ feet, und was less than that found on any other bars within the
reach from St. Louis to Fort Chartres, which had been partly improved.

CARROLLS ISLAND.

Of the series projected on the west side of Carrolls Island, four hurdles, Nos. 2,
800 feet Ion%j 3, 670 feet long; 4, 450 feet long; and 5, 340 feet long, were built this
yoar. (See Pl. No.2 and the report of Mr. Bagnall for further details.)

Twin Hollows, west.—The repairs, extensions, and construction of turdles which
Wwere in progress at the beginning of this year were continued, and Nos. 2}, 240 feet
long; 3, 450 feet long; 31, 710 feet long; 4, 520 feet long; 44, 330 feet lonﬁ; 6, 160
feet l’on%, were built., The protection of the new bank, which was begun in 1888,
when a low-water mattress was placed to a distance of 2,633 feet with revetment to
the top of bank to a distance of 900 feet, both measured from its npper end and
repaired in 1888, was during this yesr extended 2,180 feet farther downstream and
the old revetment reif.ired to a distance of 750 feet from its lower end. (8ee Pl. No.
2, and the report of Mr. Bagnall for further details.)

Twin Hollows, east.—Such minor repairs and extensions to higher stages, as were
urgently needeci, were made to the revetment gﬁl:ood in 1882 and succeeding years,
in nggre;;ate 9,420 square feet were placed. ( Pl. No. 2 and the report of Mr.
Bagnall for further details.) : - _

«lltight,—The work in dprogesa at the close of last year was continued npon
repairs, extension of the old hurdles and the construction of others projected to com--
plete the improvement, Hurdles Nos. 0, 550 feet long; 0%, 1,080-feet 10;3%; 04, 1,400
feet long; 1, 550 feet long; 8, 650 feet long; 7, 1,200 foet long, and 8, 1,235 feet long
were built, and 750 feet in length of No. 1, was repaired. To Iyrotect the river ends
of the hurdles, buttresses of brush and stone were built on Nos. 0 and 1 and extrs
clumps of pilas were driven on No. 0}. (For further detalls see Pl. No. 2 and the

report of Mr, Bagnall.)



‘1580 REPORT OF THE CHIEF OF ENGINEERS, U, 8 ABMY.

Oheeley Island.—The bank protection tgluod below medium stage of river on -
the eaat side of Chesley Island durin e yoars 18383 and 1884 was conslilerably
damaged by erosion above it; the hurdle closing Merameo Chute was also d

during the long flood stage of 1892, This protection was repaired during the Ien
1898, and upon a part of the island the protection was extended to the top of the
bank. During this year the new haifk formed by the hurdle behind the island was
protected and the revetment of the head of the island was completed and that on
the east bank was repaired in part.

Work on the revetinent was suspended on account of urgency at other localities
after it was put in condition to withstand another flood season. (See Pl.No.2 and
report of Mr. Bagnall for further details.) - .

Jim Smith's.—This work was begun in 1882 and proeccuted through to 1883, in
accordance with the plaus adopted in the original project, which contemplated a series
of hurdles on each side of the river to reduce its width to 2,500 fest, but before that
portion on the west side could be built the channel changed and crossed to the
west bank below the foot of Chesley Island instead of to Waters Point, and upon
a revised project hurdles on the east side were extended to reduce the river to the
average width of 2,500 feet.

At high stages a amall channel remains o through the hurdles near their eastern
ends, and the chanuel returned to Waters Point during this year.

A short section of ihe bank between hurdles Nos. 0 and 1, has been protected.

No work was done during this year. - ‘

Sulphur S{;riuga.—The work in this locality was begun in 1887 and.a series of hus-
dles was built extending from the foot of Jim Smith’s to the head of Fosters Island.
Some of the hurdles have been seriously damaged bﬁ' ice, driftwood, and tloods, and
several small strewms remain open through them at high stages.

No work has heen done during this year.
Fosters Island.—The protection to the medium stage of the west bank of Foeters

Island was placed during the years 1882 and 1881 and has been dama}ged by the
erosion of the bank above during the flood stages, notably during that of 1893, .

No work was done during this year.

Lucas.—The constriction of hurdles in this reach, which extends from the foot of
Fosters Island to the head of Calico Island, wus begun in 1888 and continued to the
close of the year ending Juune 30, 1890, Hurdles were built, as shown on Pl No. 1,
and the construction of othors was deferred to await developments. The npper one
has bieen seriously damaged by ice, driftwood, and floods; others have sustsined some

ries, ) )

u
m’ko work was done during this year.
Rush Tower.—~In this reach, which extends from the head of Calico Island to

Brickey's Mill, are included several detached works, the protection of the west side
of Calico Island, hurdles on the east side near James Landing, hurdies on the west
side below Kennett's Castle, bank protection from Osborne Field to Durfees Land-
ing, and hurdles below Durfee's, upon which works have been prosecuted under the
ixtojecta for tLe expenditure of appropriations approved September 19, 1890, July

3, 1892, March 3, 1893, and other works were indicated in outline in the chute cat-
ting off Fish Bend when developments shall have reached a stage which will give
average width of 2,500 fest to the chaunel through the chute.

None of these works have been completed.
During this year Hurdle No. 3, on the west side, below Kennetts Castle, was

repaired, in which an equivalent of 400 feet of hurdle was -built. The proteotion
from Osborne Field to Durfees was extended 1,970 feet upstream by placing a mat-
tress below standard low water and revetment to about 10 feet above that, or as
bhiigh as the bank had & grade suitable to receive, and the revetment placed « uring
the preceding year was repaired and extended as required. (For further details
reference is made te Pl No. 3 and to the accompanying report of Mr. William 8.
Mitchell, assistant engineer.) - -

Fort Charires.—This locality, extending from Brickeys Mill to the head of Turkey
Island, includes: A dam of brush and stone partly Im{‘lt in 1875, the protection of
the east bank below Sycamore Landing, and a series of hurdles to closs the chute
weat of Brnce Island (formerly Fort Chartres Towhead), npon which work was
begun during 1893, when the bank was protected below medium stage to a distance
of 5,700 feet downstream from Sycamore Landing, and Hurdle No. 2, located on the
site of the dam, and No. 8, 1,000 fest below were built, and partly repaired after
they were considerably damaged by ice upon the breaking up of the gorges.

During this year Hurdle No. 2 was further repaired; the series was extended to
the h of the bar above the island by building six new hurdles: Nos. 1}, 1,400
foet long; 1, 1,700 foet long; 0, 1,600 foet long; -1, 1,900 foot long; -3, 550 feet long,
and -3, 1, foet long; and the protection on the ‘east side was extended up the
bank to about 22 foet above standard low water upon a distance of 3,750 fest from
its upper end. Reference is made for further details to F1. No, 8 and the accompsuy-

ing report of Mr. W. 8. Mitohell, assistant engineer in local
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Twrkey. Inland.—A dam of brush and stone was bo%nn daring the spring of 1875
snd was &drﬂy built doring that and the years 1876 and 1877. work was sus-
pended, the chute was closed 2t stages below 3 feet above standard low water. No
work has been done since October, 1878, and no water passes through the chute a$
Jow and medium s of the river.

Ste. Genevieve.—The project for the improvement of this locality was adopted in
1890, and consisted in the construction of a series of hurdles on the Illinois side of
tho river, desigined in accordance with the requirements of the river and harbor act
approvecf September 19, 1830, to prevent the channel leaving Little Rock, the land-
ing for 8te. Genevieve, and to contract the river to a width of 2,600 feet, and to bé
incorporated in and form part of the feneral improvement of the river when the
work shall be extended to the locality in its progress continnously downstream in
accordance with the flan adopted in 1881,

The series coniemplated four hurdles, but the bar below Turkey Island had moved
downatream, so that the upper one was not necessary. The work was begun in May,
1891, und the other three hurdles were completed the July following, and during the
lpring of 1892 minor repairs were made. '

No further work has been done and the channel remains at Littlo Rock,

Kaskaskia Bend.—A project for the protection of this bend was adopted in 1876
and modified in 1880 to stop the caving in of the bend, which was 23,000 feet long,

The work was continued as funds were available until 1881, After direct revet-
ment had been applied to about 6,000 feet of bank and a hurdle 1,140 feet loni
bad been built 1o deflect the current away from the bank, the work was almos
wholly destroyed by ice and flood. The flood, pouring into the Kaskaskia River
through & depression in the bank with a fall of 6 feet, opened the way for & deep but
narrow stream, which has since become the navigable c‘hannel. Co

No work has been done since 1881.

Liberty Island.—The original project at this locality contemplated closing the
chute on the Missouri side of Liberty Island to concentrate the water in the channel,
which had passed at low stages for & number of years by the village of Rockwood,:
1L, opponite the island.

Work on the project was begun in Jug, 1875, but after the high water of August
of that year the channel was found on the west side, while that via Rockwood was
nearly closed, and the project was changed and the Missouri bank was revetted with
3tone, from 1878 to 1879, to a distance of 7,325 feet above the site of the projected

am. ~
No work has been donesince 1879. The downstream end of this revetment remains
il;’ serviceable condition, but has been seriously damaged by caving of the bank from
above,

Devils Fsland.—Work was u at this locality during the fiscal year 1875 in
accordance with & project which contemplated the closing of the Illinois and Pica-

.yune chutes by dums, and further contraction to the desired width by a dike from the
west side of Devils Island.

The work was begun daring the year 1875 when the low-water channel was in the
Ilinois chute, though the larger body of water flowed on the west side. The work
wlas te‘xiu'oueenuul as funds were available until 1877, when it waa practically com-
pleted. : X

The channel has been very much impreved.

Cape Girardean and Minton Point.—During the year 1881 a project was prepared
sud adopted to remove a bar in front of Cape Girardeau Landing and to seoure not
less than 8 feet at low water between the landing and Minton Point, Illinois, in'
accordance with requirements of special aggroprinions by the river and harbor acts
of June 14, 1880, and March 3, 1881, and for the general improvement of theriver from
the Illinois to Ohio rivers,

A hurdle was built to & distance of 2,258 feet from the foot of Devils Isiand down-
stream, making » considerable angle with. the current, and a series ot five cross
hurdles at intorvals of 400 feet was projected and partly built, connecting with the
bar below Devils Island. Of the 5,320 feet thus projected 2,100 feet was practi-
cally completed. Another hurdle inclined to the current was built from the 1llinois
shore near Wahoo Landing to distance of 3,100 fest. These were repaired after the
high water of 1882, and the object for which the work was designed was obtained in
part. The bar was removed and the desired depth secured, but to render the result -
permanent would require extension of the bhurdles, .

No further work has been done. ~ o

An appr:‘rﬂstion of $22,600 was made by river and harbor act of 1884, but remains
unexpended, waiting farther appropriations. - ©

Ca fon.—Botween 1858 and 1868 the Cairo Land Company built a series .
of spur dikes a$ Eliza Point, in rear of Cairo, I11., to check the erosion of the baak. -
Two dikes at the n&p:r end of the series had been undermined by-the current and

disappeared when the protection was begun by the Unitsd States in 1877, in
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sccordance with requirements of the river and harbor act approved August 14, 1876,
The project contemplated protection of the s&l‘x)r dikes which remained in serviceable
condition and the bauk to a distance of 11 feet above them by revetment. The
work was continued as funds were available during 1877 and the following years to
include 1880, when the protection had been extended to a distance of 10,700 feet and
the eddies Letween the spurs had been broken up. The chanuel changed to the
west sido of Eliza Towhead, and that on the east side silted up and covered the
revetment by a bar and growth of willows. During the year 1885, in accordance
with the requirements of river and harbor act approved July 5, 1884, the protection
was extended to a distance of 4,628 feet downstream from the lower end of the
revetment by placing a continuous mattress 120 feet long to protect the spurs and
the bank below as far as the current followed it, During the following year repairs
were made a8 needed. .

This entire work remains in such condition that there has been no necessity to
expend tho balance which remains available and located there by the act makiug
the appropriation.

Procuring materials.—The full quantity of brush used was procured by hired labor,

“The stone was procured in part by hired laber and the balance by purchase in open
mavket. The pile timber was procured in part by contract and the remainder by
purchase in open market.

Other material, including rope, bolts, wire, spikes, nails, and miscellaneous sup-
plies, was procuresd in open market.

Plant.—At the beginuing of the year the plant available and that provided for
during the yeur 1893 was insufficient for prosecuting the work on ascale that would,
expend the available funds within this year, and further additions were provided
for by contracts entered into last summer, by purchase in open market, and by build-
ing by hired labor with materialspurchased in openmarket. Thecontracts provided
for 3 steam tenders, 12 model barges, 4 quarter boats, 11 pile-drivers (complete), 1
affice and survey boat, 100 flats, 10 yawls and 30 skiffs, all to have been delivered not
ater- than April 1’, 1894, Twenty-six flats were built after receiving sealed pro-
Eosals on ten days’ notice in open market. One floating derrick was procured by

ired labor, with materials purchased in open market, using for that purpose the
hull and boiler of an old pile-driver; and 2 derricks at quarry are in progress of
erection by hired Jabor and purchase of material in open market,

Of the additions provided for during the years 1 aud 1893 all have been pro-
cured except 2 tenders and 1 office and survey boat, but 4 of the quarter boats have
not been outfitted aud 9 pile.driver hulis and cabins still need their machinery set
up to complete them as pile-drivers.

he towboat Gen. Gillmore was taken out on the ways at Mound City, Ill., and
thoroughly overhauled, and the Gen. Casey was taken out on the marine ways of this
city for small alterationa. All other repairs to the plant have bLeon made as needed

it the yard connected with the supply depot.
Reference is made to the report of Mr. Lamb, superintendent of supplies, for

further details of repairs made at the supply depet.

Plates.—Plate No. 1 is 2 general map of the river from the mouth of the Missouri
River to Cheater, 111, from the annual Jow-water sarvey made last fall below the
Merchants Lridge, St. Louis; and above that point from the latest available charts
and sketeches recently taken in 8¢t. Louis Harbor above Sawyer Bend. Plates 2 and
3 show the river from the southern limits of tho citiof St. Louis to foot of Chesle
Island, and from Fort Forest Home to Fort Chartres Landing, respectively, thelocali-
ties at which work has been done during this year. Plate 4 shows surface slopes
at flood, high, and low stages from gauge readings, a8 explained thereon.

Gauges,—The eight gauges established in 1892 hetween Jefferson Barracks and
Jones Point, to determine whether any change in slope of the water surface results
from the improvement, were read daily, and their readings, together with such other
suthentic readinﬂs as were available, have been plotted. Surface slopes, with river
at floed.stage and averages of high aud low stages, are shown on Plate 4.

These reaﬁiuga have not been kept up long enough to determine the extent of the
changes in surfacoe slopes which may be expected to result from the improvement,
but they indicate that the surface hss been lowered at all stages wherever the Lars
which obatructed the flow of water have been removegd. ’

The lowering of thé water surface is notable in 8t. Lounis Harbor below to Jeffer- .
son Barracks, and in a less degree at other points within the reach under process of

-gontinuous improvement.
ondition of the river.—The stages rangad from extreme low to standard low water
from the middle of September to the latter part of February. Zero stage was
reached December 9, 1893, During part of this period depths of only 44 feet wers
found at Salpliur S8prings and Fort Chartres, both within the reach under process
of improvement, but with worke incomplets. Receut changes effected by the works-
Indioate that greater depths will hereafter be found at the la t;goint. At Sulphur
8prings further work will be required to secure the desired depth. o=
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At Pnlm&ht, where only 4} feet was found during the low-water sesson of 1893, no
depth less than 8 feet was found while navigation was open during this year.

ormas of constyuotion.—During the latter half of the year a form of hurdle differ-
ing in some respects from any of those previously used was adopted for experimental
tests. It consiats (1) of & mattress to proteot the bottom within the ordinary
limits of scour above and below the line of hardle. The width adopted-for the
mattress is about 100 feet, but is subject to increase or decrease as necessity may
require. The.mattress is placed from clumps, single piles, or other anchorages suit-
abie to hold it during construction and ainkfng. '(2}) The piles in the hurdigs are
driven in clumps about 8 foet between centers, with elevation the same as in other
forms, on a line passing centTlly through and parallel te the direction of the mat-
tress. The clumps consist of 3 to 7 piles, as may be necessary to resist the destruc-
tive forces to which the line,may be exposed. The clumps are further strengthened
where necessary by driving another line of piles or clumps below them and con-
necting the two lines by oross-stringers and diagonal braces heeled against the lower
line. (8) A curtain is placed against the clumps in lieu of wattling. (4) The drif$
when collected in sufficient quantities above the us) er lino is sunk,

This form has not been sufficiently tested to fully determine its relative value,
but the statement may be made that it possesses the ¢lements of strength of the
others and avoids some of their defects.

Other forms of contraction works used since 1872 have been tried experimentally
also, aud although tliey have proved successful in o greater or less degree, they
have been changed from time to time in the effort to obtain the desired results at

the least cost.
The two principal systems of contraction works which have been used, briefly

described, are as follows:
1. Dikes and dams.—Sohd stone dikes and dams were built in several localities

from 1872 to 1879, -
- They were usually constructed on foundations of brush placed in layers alternately,
arallel to and across the current, and extending below the structure to protect the

ttom againet scour froin overfall. ‘ t

‘The dams at Cahokia Chute, Bruce, Turkey, Devils, and Picayune islands, the train
ing walls and dikes at Horsetail Bar and adike at Devils Island were built upon this
system. )

yThe results were satisfactory at first., The structures did not, however, build up
new banks, and their continued success depended upon the obstruction that the
offered to the flow of water without the channel limits, which in time created su
disturbances, boils, whirls and eddies as to practically destroy their usefulness as
works of improvement and they were abandoned. (See Report of the Chief of Engi-
neers for 1880, p. 1362 et. seq.) .

2, Hurdles.—This form of construction was adopted in 1879, at first in conneotion
with the training wall which was retained as a solid structure, bnt built in cheaper
form, wooden gates attached to a row of braced piles having been substituted for
solid stone wherever in the line the depths were not too great for piles to be driven
amd made eflicient by bracing; in greates depths, curtains, weeds and other light
open structures wore anchored by attaching one edge to 8 foundation mattress while
aflout and then sinking the mattress, the other edge being held at the water surface
by buoys. (Sce Report of the Chief of Engineers, 1880, p. 1362 ef, seq.)

1. A hurdle at first consisted of & singlerow of piles driven 5 feetapart, with brash
wattled upon them, pushed well down to the bottoin and extending up to the stage
of 15 feet above extreme low water, or, if the depths were excessive, a curtain was
p]a.cted against the piles, instead of wattling, to retard the bottom current and pre-
vent scour,

These hurdles were usually placed 300 feot apart, bnt the distance between lines
was determined by currents, velocities, depths, ete. ‘These gave results much more
satisfactory than the solid (iikes, though frail and often destroyed by ice on the-
breaking up of gorges in the spring and by drift accompanying floods. The
induced heavy deposits of sediment within the space inclosed and formed a solid ban
to concentrate the flow, at medium atages, in the channel.

Yet, from their frailty and small elevation, 15 feet above extreme low water, they
did not completely reclaim the land and build to the height of the old banks within
the time that they remained in eficient workingrcondition. .

2. In 1881 the hurdles were strengthened by driving the piles in two rows, braced

in ’lpaim and in clumps. . :
he upper end of the braces were framed into the piles and fastened to them by
drift or screw bolts or wire strands, ‘ '
The spaces between the hurdles were enlarged to compensate for the extra cost of
sirengtheniug, at tizst by gradnally increuinf the distance between them from the
head of the series downstream until about 1,000 feet was reached., Afterwards
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spaces were made experimentally 2,000 feet, but this distance having been found
too great it was reduced to 1,000 feet, . :

A series of hurdles spaced at 1,000 feet, driven in clumps or braced rows, consumes
about as many piles ns one covering the same river frontage spaced at 300 fees
between lines with piles driven in single rows.

The height of the hurdles remained alout 15 feet above extreme low water, and a

. mattress was used to protect the bottom against scour when deemed necessary, but
in working at high stages the piles were of necessity left sbove the water surface,
whick in one notable instauce, Horsetail Bar, west, was at flood stage. The result
was very satisfactory, a single flood being sutficient to complete the reclamation of
the inclosed space nearly to the height of the natural bank. After this the height of
hurdles was increased to 20 feet above extreme low water, and a foundation mattress
to ‘Ymtoct aguinat scour hYecame part of the usual form, Bracing was continned
and atringers were added both in the direction of the hurdles and across it,

A third row of piles was also added, called the drift row, and intended to keep the
heavy drift away from the hurdle or wattled row. (See sketch in Report of Chief of
Enq.inoers, 1845,) ‘

This formn was very strong, und seemeod all that could be desired against horizontal
static pressure, but, when sufticiently submerged, drift was carried over it and the
hurdles, were seriously damaged, requiring extensive relpuiu after floods and after
the brenking up of gorges accompanied ‘f»y considerable rises. Also owing to the
seqnence of construction serious damages frequently occurred while the hurdles were
incomplete; the piles baing tirat driven, the mattress was built atloat around them
and then sunk, thus leaving considerable portions of incomplete work exposed to
the action of flvods and drift. The driving of the drift row in clumps followed, at
least one pile in each clump extending up to the 25-foot stage, the mattress was con-
structed ordinarily only on the lower side of the drift row with its upper edge
attached to the lower piles of the clunps, but when currents parallel with the line
indicated the necessity another mattress was placed above the clumps with its lower
edge against them, and drift whenever accumulated in sufficient quantity above the
;i)ling wassink. The strinigers and tops of diagonal braces remained nt the stage of

feet ahove extreme low water;

This form gave hetter results than any previously tried, but showed weakness
during fload stages when the rising river brought large tields of drift under the braces
and stringers and finally over the hurdles,

All these forms of hurdles gave satisfactory results in secoring deﬁ;osita and build-
ing up solid banks to concentrate the flow of water within the channel, but they
also showed want of strengih to resist the forces tending to destroy them.

The reports show that better results might have Leen attained, provided their
serviceable hifo could have been lengthened; with that object in view hurdles with

iles in single rows and anchored curtains and other light structures were replaced

y braced i‘nmllen with matiresses to protect the bottom, the elevation of the hnr-
dles was increased from 15 to 20 feet above extreme low water and the distance
betwoen the hurdles was increased to compensate in part for extra cost (See Report
of the Chief of Engineers, 1882, p. 1601,) @

After experimenting with several forms of bracing and widths of mattress, the
form shown in the report of the Chief of Engineers, 1885, was developed. (See p,
1655 et seq., and plates of that report.) :

In this the mattress waa still built around the piles of the upper or driit row, which
offered little resistance to heavy fields of drift during construction when floods cax-
ried fields of drift against or over it.

‘Theére wan ulso ovidence of destruction from buoyancy of ice and driftwood. Car.
rolls Islund had a section about 1,000 teet long hifted out of pluce and carried away
‘by ice in 186, (See Roﬂort of Chief of Engineers, 1887, p. 1857.) Many hurdles
showed the eflect of the buoyancy of drift after the flood of 1892, which still may be
seen at Lucas and other localities,

Scour, which has been tho onuse of considerable damage to hurdles, presents one
of the most difficult.problems connected with contraction works. 1t may be caused
by currents parallel and in close proximity to the hurdles, by channeling under the
mattress where it does not closely conform to the inequalities of the bed, by over-
fall or by rushing around the end of the obstruction. A wide mattress protects for
a time against the first, vigilance may prevent the second, but- against overfall or
head of water the only adequate means is to make the obstruction permeable. An
obstruction made by uinklng driftwood composed of trees, their branches, snd other
smaller drift seems to meet the case, .

The form of construction now undergoing experimental test was designed to resind
all of theso destructive agents. S,

Bank proteotion.—In bank protection the forms used have nndergen.: but sligh$
moditioations since 1881, when the form adopted consisted of & mas: to proteos
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the bank ‘below low water and a revetment of stone from low water to the 20-foos
stage, leaving the zone aboye that level to be protected by willow growths.

At firat a line of guide {l:lu was driven to insnure the como&ndenco of the shore
edge of the mattress with the curve of standard low water, but that has been changed,
aud now the mattrees is so placed that its shors edge corresponds with the curve
marked by the water surface at the stage at which the work is done, and such
additional width is given it as may be necessary to keep its river edge 120 feet irom
the curve of standard low water, while the revetment of stone extends to the top of
‘the bank. This Iatter, however, may be placed in zones, as the bank is graded by
the action of the river, except in special cases where the bank is composed of mate-
rials that will not grade to suitable slopes under exposure to the weather and the
river. Such banks shonld be graded artificially and revetted without delay.

Prior to 1881 several other forms were tried.

1. That used at Sawyer Bend, 1872 to 1878, consisted of a foot dike with its oresé
6 feet above low water, built upon a foundation of brush placed in a trench dredged
to a depth of 8 feet below low water, and above the crest of the dike the bank was
graded to a slope of 2 to 1 and revetted with stone.

On part of the reach stone spur dikes were built about 150 fest apart as s tem-
porary protection, and being found efficient were adopted instead of the revetment.

2. A forin consisting of loose brush in alternate longitudinal and transverse
layers, and in widths from 40 feet to 60 feet placed below low water with & revet-
ment of stone above, was used first at Devils Island and afterwards at Cairo, Kae-
kaskia Bend, and Arsenal Island.

3. Still another form was used at Liberty Island, which consisted entirely of &
stone coverjug of the bank ¥1aced as riprap Lelow low water and as a revetment
sbove. This was carried only to the level of the medium atage of river.

These forms have been exposed to the action of the river from ten to twenty years, -
and though they have been more or less damaged, no finished protection has beea
destroyed or injured sufficiently to impair its efciency. e

YVery respecttully, your obedient servant, T
D. M. CURRIE,

Aasistant Engineer.

Mij. CHAR. J. ALLEN,
Corps of Engineers, U, 8, A.

REPORT OF MR. GERALD BAGNALL, ASSISTANT ENGINEKR.
On works at Horseiail Bar, Carrolls Island, Twin Hollows, Pulltight, and Chesley Island,

HoRBETAIL BaR, EAST, June 30, 1894,

MaJor: I have the honor to make the following report of operatious at Horsetail
Bar, east and west, Carrolls Island, Twin Hollows, east and west, Pulltight, and
Chesle{ Island, for the flscal year ending June 30, 1894 :

Mr. William 8, Mitchell, assistant eungineer, was in local charge of the work at
Carrolls Island, Pulltight, and Chesley Island previous to September 1, 1893,

Horsetail Bar, west.—Work was commenoed on bank protection at this locality on

October 9, 1803, and continued until the 22d of November following. It had been

intended that this work should be & continuation of the revetment already con-
structed from theriver Des Peres to Dike No. 1, bat owing to the space immediately
below thedike being oocupied as a winter harbor by the steamer Girand Kepublic, the
new work waas commenced ashort distance below and carried te the end of the made
ground, a distance of 2,500 feet. .

This protection cousists of a continuous mat 130 feet wide, extending up to a 4-foot
stage. For a distance of abous 1,958 feet from the u end the bank was graded
and % stone revetment placed to a 12-foot stage. (For amount of work doneses

Table No. 1.
Horuetail })Iar, east,—Work was commenced at this locality on May 18, 1804, and
coutinued to June 26, 1884, when work was suspended. & : :
Beven new hurdles were built between the old ones and were numbered 204, ﬁ
44, 274, 28, 304, and 314. Hurdle No. 352} was commenced but no$ com leted.
With the exception of Nos. 20§ and 824 these lines were all curtained to a 12-foot

stage. Noe. 224, and 24§ wers braced diagomsally and Nos. 27} and were
ltregxrgthenod l;y » lo*éond rzo‘: of clumps and stringers.. (For amonnt of work dons

see T.bh NO. . cot
Carrolls Idul»—‘ ‘Work was commenoed aé this locality, oa.July 11, 1863, and suse-
pended on August 11, 1808. During that period hurdies Kos l,‘d-,'aad 5-were ooms
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structed and curtained to a 20-foot stage. Owing to shoal water the construction of
HurdleNo. 1 projected at the head of the island, aud of a hurdle across the chute’
Jjust east of the island, was abandoned, "

On May 1, 1894, a small force was moved to Carrolls Island and commenced
strengthening Hardle No. b by driving a second row of clumps of piles close up
bohiind the first one. Owing to shoal water this was the only line that could be
strengthened. (For umonnt of work done sée Table No. 3.)

win Ilollows, east.—At intervals during the first half of the fiscal year a small
amount of scattered repair work was done dn the revetinent at this locality. (For
amount of work done see Table No. 4.)

Twin Hollows, west.—\Vork was continued at this locality from the heginning of
tho fiscal year until Novembeor 20, when it was suspended for the winter, During
that poriod hurdles Nos. 2§, 8, 34, 4, 44, 6, and T were constructed and with the
exception of Nos, 24 and 7 were curtained toa 12-foot stage. A considerable amount
of bank protection work was also constructed. Much dificulty was experienced in
building the hurdles at this locality on account of the shoal water at their outer
ends, which practically made the conditions ns reﬁ‘ards the wovement of plant and
material the same as it the lines crossed & chute. Thebank protection was also car-
ried on under difficulties due to inaccessibility and soft, muddy banks. A considera-
ble quantity of drift was sunk on these lines with the exception of on No, 6.

Work was resumed nt Twin Hollows. west, on March 26, 1894, and continued until
April 26, 1894, during which period lines Nos. 2}, 3, 34, and 4 were braced diagonally
%‘nti?mge %ri)ft was sunk on lines Nos. 24, 8, and 4, (For amount of work done see

ablo No. 5.

Pulltight.—Work was continued at this locality until July 12, 1893, when it waa
suspended. It was resumed on August 12 following and continued with an interval
of 6 doys until Novemnber 17, when it was again suspended for the winter. During
these periods work was dene on hurdles Nos. 0, 0, 04, 1, 8, 7, and 8, the total amount
being 4,675 linear feet of new work, 650 feet of old lines extended, and 750 linear
fest of old work repaired. .

- With the exception of line 0, which cousisted of threo rows of clumps, and line 04
these lines wero all curtained to heights of from 12 to 20 foot stages. Hurdles Nos,
0 and 1 had their ends protected by buttresses bunilt of brush and stone und 0} by a
oluster of clumps of pilea,

On March 186, 1884, u force of pile-drivers commenced bracing the hurdles at Pull-
tight and repairing the gap which had been broken through No.0. Lines Nos. 0 and
0} were braced diagonally; 04 was completed and had 270 feet on the outer end
braced diagonally; No.8 waa extended 260 feet and had 1,085 feet of its len
;{trezg)thened by & second row of clumps. (For amount of work done see Ta le

0.6.

" Chesley Island.—The work of roveting the head of the island was continuned unti
September 25, 1893, when it was suspended for want of material.

art of this work consists of a mattress built over a mass of drift and sand on the
north side of the hurdle line; this has been considered as bank protection in the
accompanying table of work doue. The revetment here was very heavy in places
and had alayer of apalls under the riprap where the bank was of sof$ material.

{For amount of work done see Table No. 7.)

GENERAL METHOD OF CONSTRUCTION.

Hurdles.—The method of constructing a hurdle is as follows: A continuouns woven
mat,. 112 feet wide, is built on way flats and sunk according as it is launched until
the entire length has been completed. This mat is attached to clnmnps of piles,
driven 100 feet above, by means of wire cables and is held floating in position by
them until sunk, when the cables are taken up. A row of drift clumps of 4 piles -
each is driven along this mat at a distance apart of 10 feet fromn center to center of
elumipa. This row of clunps forins what is termed the drift row or hurdle proper,
and ia driven, as nearly as conditions permit of, to a 25-foot stage. * It is sometimes
;t:fpgdchened by diagonal bracing or by another row of clumps driven close np

ln .

At the outer end of the hurdls a T-head mat is coustructed and sunk up and down
stream; this has a width of 112 feet und a length of from 300 to 400 feet, and com-
mences 100 feet above the upstream edge of the othernat. When this is completed.
aud sunk the hurdle row of clumps is extended ont 30 feet on it, and then adrist
catcher consisting of about 8 clumps is driven upstream. This T-heud mat acts as
an apron to prevent scour from the channel end of the hurdle, R

A mat about 350 feet long is also constructed on the shore end of the hurdle in
order to prevent the bank from scouriug, and above this is placed a stone revetment
to about a 20-foot atage. This shore mat is usually built before the others. As soun
a8 » Lurdle 1s completed & curtain is usually built on the upper side aud sunk in a-
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perpend‘iloulm; sx.)ositlon againat the clumps in order to further oheck the current and
causs a depos

At the ends of some of the hurdles at Pulltight ice-breakers were constructed.
These wero of two kinds. One consisted of a solid brush and stone buttress buils
by sinking one mattress on tap of another until the desired height had been obtained,
the other of a cluster of about 60 clumps of piles in triangular shape pointing
upstream. In the first case the inattresses decreased in size from the bottom up.

Bank protection.—Bank protection usually consists of § continuous woven mat,
from 120 to 130 feet wide, built alongshore in way flats, and sunk as built. It is
sunk 8o that the inshore edge will come where the plaue of a 4-foot stage of water
intersects the bauk, and above that is then revetted with rock. Sometimes, when it
is necessary to protect a flatfpoft bank, a mattress is built in place as a foundation
for the stone, and this may be either a woven or grillage mattresa,

At Twin Hollows, west, three kinds of mattresses were used in such a place, 1. 0.y
woven willow, grill'age, and willows woven with wire cables.

Drift mats.—Drift mats are built over bodies of drift in order to sink them, They

are always ﬁrillnge mats, and are built of such thickness as is required to bear the
weight of tlie stone necessary to sink the drift below.

DETAILS OF CONSBTRUCTION.

Foundation matiress,~The way flats being made fast together, a header built up
of a number of pieces of heavy brush is constructed on the lower end of the WayE,
To this are fastened at right angles weaving poles at a distance of from 4 to 8 foet
apart, depending on the size of the weaving brush to be used ; a second pole like the
firat is then fastened on top of these, and the whole well fastened with wire and
spikes. The weaving then commences by working the brush under and over over{
other weaving pole and alternating across the mat so us to give it strength againg
tearing apart lengthwise in sinking. Asthe brush is placed it is fastened to the
weaving poles with 20-penny nails, one being put in every third piece of brush. . AS
soon a8 the length of the ways is completed in this manner extra poles are fastened
along the second weaver from the upper edge and thoroughly fastened to it; the
cable is then mude fast tp this, the upper end having been previously fastened
around one of the piles of a clump driven 100 feet above by means of a chain and
allowed to sink to the bottom. '

Small cablea are put in across the mat where the sinking cables come, and are
fastened with a hitch around every alternate weaving pole. Sometimes several
extra poles are fastened on & mat, and also wire cables running longitudinally, this
depending on the current and the depth of water the mat is to sink in. As soon
as the section of mattress on the w?‘ys is completed it is lannched by pulling the
flats from under it until only the e a%le remains unlaunched. New poles ars then
spliced to the ones in the section already built and the same process is gone through
again and repeated until the mat is finished, when aiiother header is put on aud it is
launched clear of the flats. When the mat is of considerable length it is sunk as
the construction progresses. Before sinking, the upper edge of the mat is made fast
by slip linea to fluts, so hung from the piling as to float just above it. These sli
lines are let go as soon as there is sufficient stone on the mattress to make it sin
glnickly. In weaving, the butts of the brush are always placed pointing out from

o center of the mat,

Shore-protection matiress.—This is conatructed in a similar manner to the foundation
mattress, but is fastened either to Eiling along the inshore edge by means of yokes

. or to dead men buried in the bank by means of lines.

Clumps of pilvs.—These usually consist of 4 piles to the clump, driven at such dis-
tance npart as will give the greutest spread without causin them to break when
drawn together, The piles are pulled together by a pile-driver and then boand
securely with a wire rope wrapped three or four times tightly around, and fastened
to them by 6-'nch and 8-inch -spikes driven nearly home and then turned over the

wire go as to ¢linch it.

Curtains.—"he construction of a curtain is as follows: A stringer of single poles

is first fasteued along a hurdle line at convenient height; then a number of folel
are fastened to this at right angles and of such length as to reach the bottom of the
river when sunk and leaving several feet exten x;g up above. Outside of thess
poles a second row of stringers is placed over and fastened to the first. The ends
of the poles rest on flats, and crosspieces of light uiplinga aré nailed to them at
intervals, beginning with $ inches at the bottom and

top, and thia is carried up to such distance on the poles as will bring the ourtains
to the desired height when sunk, A sufficient quantity of stone is then fastened b
wire to the lower ‘end of the curtain, the flats ars pulled out from under it, and {

" sinks, being drawn down sgainst the piling by the current, The fastenings oon. AT

necting the perpendicular poles with the stringers are then cut, allowing the former
to ulidg down between the latter should s mugre oceur, - ’ . g o
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Dhrml bracing.—Two diagonal braces inclined as from 35° to 43° with the hori.

sontal sre placed against each drift clump of the hurdle, ‘
To hang these braces, three piles for 8 brace clump are first driven opposite and

below each drift clump in triangular form, the apex being upstream and the base

running in line parallel with the hurdle. A oclevis is then fastened through the end

of the brace, which ia lifted ug by & pile-driver and hunﬁ over one of the piles in the

base of the pile clmns. The brace is worked down until the butt rests on- the mat,
and the head is then lowered against the clumplg to be braced whers it is bolted to
one or two of the piles of same by 1-inch bolts. The brace from the right-hand pile
of the base of brace clumps is hung over to the drift clump on the right of the one
directg above, and the brace from the left-hand pile of same base to the clump on-
the left of the one above, so that when the brac ng'is finished each clump in the
drift row or hurdle proper has its braces spread at the butta and crossing the braces
to the clumps on its right and left, thus getting support against side as well as
against direct pressure. The piles of brace clumps are then drawn together and
wired. The distance between the upatream pile of the brace clump and the other
two depends on the depth of water, and the distance between the piles in its base is
from 3 to B feet,

Strengthening clumps.—These are driven from bhelow a hurdle line as closs up to
the center of the spaces between the drift clumps as the pile-driver can get, and of
the samo coustruction as the latter, but usunally left out to a lower stage of river.

The upper piles of these clumps enter the ground above the downstream piles of
the drift clumips, but when they are clumped they cross the latter, A stringer is

* then placed above the intersection of these piles and bolted to the back row, so
that the hurdle row gets immediate support when any strong pressure comes

against it,
RESULTS AND ORSERVATIONS.

There has been considerable filling all along the hurdlea during the f)ut yoar,
especially at the upper end of Pulltight, where it amounts to 25 feet in places. At
Twin Hollows, weat, thers has been a depeait of from 8 to 12 fpet, and at Horsetail

' Bar, east, during the fut two months, while the work was in progress, there has
been a filliug of from 4 to 8 feet. The quickest and heaviest deposits have been on
the Illinuis side of the river, but the material is entirely different on the two sides
of the river, it being principally silt on the Missouri side and sand on the Illinois.
The filling is greatest on the outer ends of the hurdles, but is fairly uniform in to
shore. The greatest deposit at the beginning of the season was found below the
olustar of clumps at the outer end of line 04, Pulltight, which were drivea late lust

fall,
The following tubles show the wourk done in detail:

TasLE No. 1.— Work done at Horsetail Bar, west.

Bank-protection mattress construnoted and sonk (2,485 by 130 feet)..sq. feet.. 323, 050
48

Bank revetted above mattress (1,858 linear feet) .....ocooeveun......do.... , 950
cubic yards.. 1,400

Bank oxcavated .. ... cvoevineenraenncacennroonscecnnonsnnaa
Piles drivell .o .voeunvrer iiie ciet ettt cvieterianeresanecnensnnanacns snnnan 19
TABLE No. 2. Work done at Horsetail Bar,'caat._
- At Hardle No.—
204 224 244 2 294
Hurdle completed .......... linear feet.. 220 430 670 950 890
Hurdle braced ......ceenvecuneen.. ;T YN . 430 -1 SR .
Hurdle strengthened ............. do.... 200 joevecererncrfeneorerasess © agg 80
Foundstion mattress construoted and | 325x113 T45X110 X 1230X110
BUBE. oooioiieninnneresaesnens Tiax g f owxue i JRXIS X &} 1oxns

Curtaln constroeted ......c.ocooenvincefocaccconnens , )
Revetment at snd of hurdle. . ..0q. feet.. 14,888 4,03 14,700 18, 038 14,005
EXCAVALIOR.cvoveoncrcee. CRBIOFAIAS. Jovorrvarvecafoconannee . 1,110 IS . )
Pilea driven...cccce.ee sevanes.RUMDOL. . 203 427 528 858 ki
Braces placed......cccccnreveeen-. sremcanees . 7 118 poeeesegif e ee ey
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" . TaBLE No, 3.~ Work dons af Horsstail Bar, cari—Continued.” |

At Hurdle No.—

203 )

¥

84

Hurdle completed.....ccseensceaireosce. linear feet.. 870
Hurdlo braoced ..coovvvvenenccrcnnscnssonacsnaclnee.

sevsncwsrvnsjennres

Burdle strengthened.....ccccvveciiiranrsonnesld0inncfeccnnscnnens i

8hore matiress constructed and ballasted ..cccvveveee]ivencanrenec]innne.

Curtain constructed.......ccvevmvirienavenconarces .

Revetment at end of hurdle...... e aqlt’l‘am mt.. 8,620 24,576
ublc yards. Jeeeeeocec...

Pilesdriven ...ocveiennecreniienninen -es-.number..
Bracesplaced ......cvvieiniiniirencenssnsnnec:lOn,..

Excavation coovceivccvecrnncrcsnnsasans

Btringers placed ..cocvevrniinenncnrnrronseseeslllnenn)ievecniacectennn.e

wsemsslncacec nnseae

vescarvievossnsssses

X 80

L]
Foundation mattiress constructed and sank.........J 905x113 lggx 28 5560% 112
X

..... sloevreswesnne
ceascsoessnme

600x0.11 b20x 7

sesesclovesnsnneces

sedusanrenetlscasscncvsnrlnsmeanvanica

sevmesicasvssanssens

9, 180

01‘

»

* Linear foot.

t Square feet.

TABLE NoO, 8.~ FFork done at Carrolls Island.

At Hurdle No.—

3. 4.

3.

Total.

Hurdle completed...........linear feet.. 800

Hurdlo strengthened.............. 0. .voferornccasene

Foundation mattress constructed snd
Y111} SR, cennana vsrensan weenes) 1,030x88

Curtain conatructed ........ linear feet.. 800
Revetment atend of hurdls.square feet.. 3, %

68 AriVOml ccceveseccnncnnenrcocnanssne

070

sesversiscnefraven .

670
3,600
203

1, 000X 100 800100

650 100 {

340

840
8,400

g." 3
BsusE U3

»

=%

*Linear feot.

1 Square feet.

TABLE No. 4. — Work done at Twin Hollows, east,

TABLE No. §.— Work done at Twin Hollows, west.

. Square foet.
Bank reyetted (scattered in repairing old work) .....cevrrenniiiiiinnaaao 9,

At Hurdle No.—

2¢. 3

. I

4.

——

Hurdle completed....ccccccveeensans... linear fees..
Hurdle braced ..oceeennns vevenmoen erivesenss@00aas
Foundation mattrees construotod ....ooecvrncocees {
Foundation mattress cunk.........,...............{
Shore mattress constructed and balissted.........

Drift mattrees'constructed and ballasted....oco... '{
Curtain construoted...... e

‘Revetment at end of hurdle. e
68 Ariven .coveccecrenneane ass.RUMbET..

Braces placed .......ccou0e

ixuv:gongw&rglu........... ..cnbioy:,u.. easennsnacloonansanns
cavation for TS . . N MRS ARSI
Bank pmmummtg:‘ constructed and sunk, :

s0ebesecoslnvnsssscen]econannanas

UAYO f80h . cocvoveoncrsnciacescvnnvencrcocionans
rovetied and protectedl..ccevecrsccsosccrscen

290X 100 BDOXNW

200X100 { 390X 60

Ssennsosnsenasnssamrfensossanse mx15

20 425
240 425

88500 | 410x90
386x60 | 410%90

170x80 |..........
216X 60
240 50

180
4 8

163X 30 } 6040 F&XW

705

850

685
600 X 100
180 X 80
35004
600X 100
180% 60
250X 04

esassvaens

e
500
1m

tevocacawy

30
007 x 100
39560
607X 100
393x60
{IMXN

L ™ 27

80X 40
80Xx30

230X 50
246X 60

X16.8
16,150
408

sesscncnae

438

423% 70
400X 100

432%76
400X 100

100X 58

([ TN
1,008

eusssssvsvjecsscsnnes

smesassesefeanpnasssn

sseesvsecs]essnacscoricncenns
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TABLE NO. 5.— Work done at Twin Hollows, wevt=Continued.
At Hurdls No.—
Total,
- 54, 6. 7.
Hurdlo comploted ...ovccvvveneceransa. Jinear foot. .l ceennnna.. 105 - 200 2, 900
urdle braced.........e..s PN | 7. TR FO . 'iéﬁ;('iao' cesersaveones]- 1,980
170 60 *5,146
Foundation mattress conatructod ..cvvvvvereaiancenes T TR 2052)::8 14585 1420,015
185X 100 ;
y 17080 * 8, 208
Foundation mattreea sunk ......... covescensscsacanifoncavacerens g zg;gg ; 205% 85 1438, 115
Bhore mattress constructed and ballasted.......cocoifeaneneneea.] 106X 100 100X 68 938'.;)‘.(0
Drift matiress constructed and ballasted ............ A 530 x 50 ';0?,'3%
Curtain coustructed ..cevevaienn.... Feseasaes vevessfavnesannnans 230X3 |.cinrnennns ,;gg:g
Revetmenut at end of hurdle. ............square feet.. 6,643 [ocacioinnns. 2,803 0, 546
Pilesdriven ........ceecveciicarenarccner. BUMbEr. Joeeieeasann. 91 102 1,783
Braces placed. ........ wecssmsenrencesnansranons do.co]eienennnenns R 204
Excavation for hurdles ........... veee.Cbid yarda.. 258 l..eeeenn.n eefescrnianane 1,258
Exeavation for bank protection .....eccoeeee.. PO IO M eeveoreefesicstcnrnns 800
k protoction mattress conatructed and sunk, i
squarefect............. N L (S A PN 2'41.710
Bank rovetted and profected ......cceavievieerennfirecenncane]icnnncnnes .......,....lz mf:g‘ag
* Linear feet. { Bquare feet.
TABLE No. 6.— Work done at Pulltight,
At RHurdlo No.—
0. 03, 04, 1. s
HRurdle completed .......... linear feot.. 550 1, 060 1, 400 550 leveavesanan .
Hurdle repaired ......... cererenne do.... {3 o weverenfvensae vnoaes 0 oiivens vne .
Hurdle braced...... [P « | O 550 1, 060 270 1,040 [oneeoovaneen
Hurdle etrengthened .oveeeornene. do.... 850 | eevencnnnndfs iseexise T ceesemssians
- " 1,100x 96 [§1: 300X 550 106

1 y t: cessree ! b wr e cesiavesnsse

Foundation mattress constructed 750 X 08 { 500 112 g 263(;()(1;3 250 X112 %

{ 1,100 %96 [§1:360X100 ) 255\ 150

Foundation mattress sunk .oocvenin... . 750x98 18 “ro0 118 %goxxlég 2505112
Shore mattress constructed snd bal.
Iasted.....coooiiiioniiircncennnnsneansfocanans reroeleserene 2255100 Joeaenenennne
Blll.t:w mattreas constructed nnd bal- [§ gg;‘gg:g seeeee g;’fgg§§ ......... .
................ eereresecneneence) B dOXA | 55> 51x3
Curtain constracted ......coovvennn... vessveranacn 1, 78018, 7 | 1,170x10.6
Revetment atend of hurdies ....sq. ft.. 27,930 685 5,240 |..... reenn .
Pilesdriven.........ccceea.. . .number., 808 . ' 668 31 3 PO
Braccs .‘!Ared ...... crescsrsionns .do.... 83 43 163 j..... veenees
Bank rovetted......... 8. ool PSS R veresafeeninenns l ................................
At Hurdle I\'o —
1 Total,
¢ . | &
1,235 6,643
............ 825
tesesenarans 3,530
. '1‘635
Found.tionmnttreueonltructed.................... 1,100x110 § ,873'%
] T

Found:'lonmttreu sunk..cooiiiiarniininen ciearans . 770%95 | 2,000 100 ; 1,100x 110 'a;gjaw
Shore mattress constructed and ballasted ...........]  150x65 |..... veersed  300X110 ‘i i&':g;g
Buttress matiress construoted and ballasted ........feveerivuciesoiennrenanei]on. ceeenens . :3..013.0
Curtain construotod ...veveerenesoeenenaseenrenns eeee|  1,850XT | 1,400%20 | 1,000%25 { 1180 ot
Rovotmentntendofburdle-.......... aquare feet..lveeen.ss.. srfeaceicnsesse 11,160 91,755
Plles Ariven .cccaveceninacrncrsansrcescans number, . 450 540 84 4,310
Braces placed cccccvvrencicrccncnicncencnanse. 0., D 31 I N RN .m
Bank rovetted .ooccureenirarssonrnncossiiosensriiansslocnrnnnsasssfasorsincronsfisansocssnas 133, 40

* Lincar foet. t Square for, § Cubic yards.
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TABLE NO. T.— Work done at Chesley Islaxd.

Linear o/, are foot.

feot.
Revetment placed ..... sesens cesessesncese ecoameresasvecs mesuans coscnces corenend a3 88,378
Drift mattress constructed . . 200 26,750
Drift matiress ballasted . . . 200 26,750
Curtain constrnoted cooceeiviiireresoinonrtrcrissrsscrcrcncanres . 60 450

TABLE No, 8.—Summary and distribution of work done during fiscal year ending June

30, 1894,
- Hurdles. Btt».;)'t(igxl:?’
Lin, Jt Kg. Jest.
Totia]l WOrk dON0 ..cue. o esoscsoseastssracsnnssasasssnsencasesnstossaasssnssasens ¢ | 785,644
Work done at Horsetail Bar, weat ...coovveivaiariieirrecavccoscnstosasanscscelesssnnnnse . 873,000
Work done at Horsetail Bar, €88t cceveeveriennnvennnenenn.e beevescrcratosostons 4,840 |iceceriecnen
Work dono at Carrolls Island. ....... iidescasciiesnans eesmeerecessracmesanenans 2,200 {ocoiaennn.. .
Work done at L'win Hollows, east ......cvneiieicenrionncrosccenssorissccssonsneforaorences 9,420
Work done at Twin Hollows, west . 2, 800 303, 850
Work done at Pulitight ........... . 6,645 33, 240
Work done at Chesley Island........ S IR 65,128
Hurdle repaired at Pulltight ..ov.vivevieeinnorernonnescincces teeaanmivannrnans 825 [covennnene .

The ruling channel depths during the low water of 1892 and 1893 are shown in
the following table, all being reduced to standard low water:

!Sept. 25,1393, | Sept. 28, 1893. | Sopt. 26, 1602

Feet. Feet. Feet.,

At Arsenil.ceieesscaciisnrsnisrestcrancnrenesansteonsonnene 6.9

AtQUArADLING ... vecivenrrarcicarccrsrosncranamcsansenas 8.4

AL Pulltight e enennnirin it ettt iieiennes - O 8.3
At METAIIGE ..o vvviiieronnnensinnasssaseconsanssasenncesnas 9.4

At Sulphur Springs . 44

At Waters Point...
At Bushberg.......

Very respectfully, your obedient servant,
GERALD BAGNALL,
Assistant Engineer,
Maj. Cnas. J, ALLEN,
Corps of Lkngineers, U. 8. A.

REPORT OF MR. WILLIAM 8, MITCHELL, ASSISTANT ENGINEER.
On works at Fort Chartrcs and Rush Tower.

RusH ToweR WORKS, June 30, 1894,
Magor: I have the honor to submit the following report on the progress of the
works for the improvement of the Mississippi River near Fort Chartres and Rush
Tower during the fiscal year ending June 30, 1894.

FORT CHARTRES WORKS,

, Revetment.—The revetment placed on the Illinois bank below Sycamore Land-
m;t;_ 1? ttl;e. lfall of 1892 is in excellent condition and has peformed its office mos$
satisfactorily. '

During the high-water season of 1893 the river graded the bank above the mat-
tresa to aslope fuvorable for the reception of stone, which, in September and October,
-was placed between the levols of the 10 and 22 foot stages of the river (8t. Louis

ENG 94-——-101
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gmge) over 3,750 feot of the bank from the upper end of the mattress, leaving 1,750
eot yet to be revetted, although in this portion of the work slight repairs were
madle to the narrow riprap placed in 1892,

The stonework should be extended to the end of the mattress, as the bank is now
ready to receive it. Below the mattress, for 9,000 feet to Fort Cfmrtrea Landing, the
heavily wooded bank is caving rapidly and needs protection.

Opposite the [anding 3,500 feet of its east bank to the foot of Bruce Island is also
undergoiny severe erosion, although the u L)er half of this stretch has not yet been
cilat back to the 2,500-foot channel limit, e outside of the bar above the island is
alse cutting,

This general erosion is evidence that the sy tem of hurdles next the Missouri
shore, although too recontly constructed to be silted up to the desired level, is hav-
ing & very appreciable etfect in cont.acting and on the direction of the channel.

HURDLES.

During the year 6 hurdles, Nos. —3, —2, —1, 0, 1, 1, have been added to the Fort
Chartres system. Of these, 5, Nos. —3 to 1, inclusive, wers begnn lust fall and are
spaced as follows: 2,200 feet between Nos. 1 and 2, 1,800 feet between Nos. 1 and 0,
and 1,500 feet between the others. In May, Hurdle No. 1} was constructed halfway
between Nos. l.aud 2, .

These hurdles all begin within 100 to 200 feet of the Missouri shore, or as close as
piles could be driven to the rock ledge lprojecting under the bed of the river from
the adjacent hluft, and thoy extend out 1,200 to 1,900 feet to the west limit line for
the channel. The outer ends of Nos, —3 to 0, inclusive, are on this line, but Nos. 1
and 14 end at the high banks of Bruce Towhead und Island, respectively, the former
bank being protected with a mattress and heavily revetted with stone to the top.

The main shore counections for all lines but No. 1 consists in part of low stone
dikes brought to the 5-foot stuge, and founded on each of these dikes, except in line
No. —2, is u series of heavy stone piers 25 feet between centers, raised to a 23-foot
level. There are 9 piers in line No. —3, 5 each in Nos. —1 and 0,and 6 in No. 1f.
Similar connections will be fuade in lines Nos, —2 and 1 should they be needed. The
use of such piers is thought to be preferable to soli¢ stone dikes for permeable
works, especially at high stages of water exerting maximum pressures.

Above all lines, except No. 1{, drift has been sunk in one or tw» tiers 35 to 50 feet
in width, and in some instances supplemeuted with heavy brush mattresses up to
the level of u 12-fout stage. Above hurdles Nos. —3 and -—1 enormous masses of drift
remain unsunk.

At the outer ends of Nos. —3 and —2 T-head mattresses, 300 by 100 feet, have been
sunk, and heavy triangular buttresses, 50 by 50 feet, of brush and stone, raised to12
and 15 footelevels and surrounded Ly clumps of piles, have been placed.

All of the hurdles are founded on the usual brush mattresaes, about 100 feet in
width, woven continuously on flats and sunk, except for 3,155 feet (combined len%th)
in lines Nos. —1, 0, and 1, which were fabricated.last fallin place on the dry sand bar,
It was impracticable to weave this portion of the mattress, so they were made intwo
cross layers of brush bound between top and bottom grillage, and were ballasted
with stone, all materials being hauled to place on trucks running on tracks of wil-
low poles luid on the sand, a pile-driver fuornishing the necessary power. This con-
struction was tried as an experiment, but is not recommended for general use, for
the reasons that it is inferior in strength to the woven mattress; its to grillage ren-
ders it easily liuble to inii‘urg from passing drift, and when torn it quickly breaksup;
it i8 loose and does not hold stone well, especially on steep slepes or bauks caving
under one edge of the attress, as is often the case. Could the mattress be woven
on the dry sand bar for a commensurate cost, the advantage would be great, but the
ultimate gain with a loosely laid mat is not aEpurent’

The woven mattresses were sunk on §-inch wire cables leading to the bases of

“anchor piles driven 100 feet above the upper edge of the mattress. The anchor piles
were spaced 15 to 100 feet (average 30 foet) apart, corresponding to the strength of
current in which the sinking had to be done. The cables were recovered by special
releasing devices and used repeatedly, 12 cables with chains, trippers, and shackles
making a full colaplement for one mattress gang,

For clumping the piles which were all driven through the foundation mattresses,
bolts were rojected altogether becanse of their tendency to split the piles under
strain and the slow rate at which the latter could be bored for them. Cailes were
used instead, 18 to 30 feet in length, They were made on the ground of 18 strands
No. 14 galvanized wire, and cost about 1 cent per linear foot at present prices for
labor and material, In use from 3 to 5 full turns of cable were taken around each .
clump, each turn being drawn taut by a pile-driver engine and caught to ench
513]: with & 6-inch by §-inch boat spike driven well in above the cable, the'head of

spike being clamped hard down on it. Above the top turn on each pile an 8-inch
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by §-inch spike was driven and turned down over all, The eyes at the cable ends
were also secured to the piles,

This fastening is cheaper than bolts, is much more quickly placed, is more flexible
under strain, and has no tendency to injure the piles; in fact, the reverse is the case.
The sttempt was made to pull several of them off, but the Mundy hoisting engine on
the pile-driver was not able to loosen them except one strand at a time. So far as
known not a single cable has given way, slthough huge tlelds of drift have lodged
against the hurdles.

Bolts, 1-inch diameter, were used with all cross braces and as top fastenings for
the braces, although a few of the latter at the west end of line No. 1} were secured
with cables as an experiment. Clevises of I}-inch iron were used to secure the lower
endsof all braces,

The distribution of the piling and the condition of the various hurdles at the ol
of the year, beginning with the hurdle furthest upstream, are as followa: )

Hurdle No, 3.—This is the head line, and strongest in the system, It is 1,225 feet
in total length, of which 22 feet next shore are ocoupied by the atone dike and nine
piers deseribed.

The piling conaists of a principal row of clumps, 8 feet between centers, of 7 piles
each, driven in pairs, with the odd pile upstream. The latter pile carries a brace
running to the top of a pile 10 feet above the clump, and 10 feet above this line of
single piles is & second similar row, the space between the two being filled to the
B-foot stage with brush and stone. This low dike extends from the shore connection
on the west to the buttress into which it apreads at tue east end of the line. A
brush curtain to the 12-foot stage wae placed above ihe dike,

Bolow the clumps (10 feet) a third row of single piles was driven, from which
braces lead to the cluinps, and over the tops of the braces cross braces were placed,
reaching from the third to the first row of single piles, to both of which, as well as
to the clumps, they were bolted.

The hurdle was eutirely completed during the fall season and contains 1§ sticks of
pile timber per linear foot of line. In the spring the drift which had ocollected
above it wus sunk and the tops of the piers, which at firat had been raised to the
17-foot level only, were raised to 22 feet after having been slightly damaged at a
23-foot stage of river by drift dragging over them.

The hurdle is in excellent condition and u large quantity of drift remains unsunk
along its entire front, R

The remaining hurdles were constructed alternately with (lines Nos. —2, 0, and 1¢)
and without (lines Nos, —1 and 1) braces or cross braces, to determine the rela-
tive efficiency of these methods of construction; of which the second seems the
cheaper and quicker to build, and it being thought slso that a brace heeled against
its back pile, with a loose clevis and with the tendency of its top bolt to split out
under strain, might prove an inferior element 1n the strength of the structure to the
samo stick well driven as a pile.

To aid in the comparison exch hurdle was constructéd with an allowance of one
stick of pile tumber for cach foot in length of line. This necessitated a slight dif--
ference in the spacing of the clumps, 10, 9, and 8 feet all being used when the same
number of sticks were called for in the construction of the bent as the combination
of the unit of structure in both rows may be called. The arrangements are given

in the following table:

8. | 's. ‘ |8
B4 Nk el § 2 'f °
L EH gE | TaS &
28 ga g z e leg
5|28 %8 } § 12828 Remarks.
Cg ] ™ :
Py S -E— & &‘ -] 2 ©
’; ] E ©
225518 g
2R |[27 123 3| a
=1 & - O [ n
!
, Feet. ’ ! Feet.
Hurdle No. -2.....] 25 5: 3 1 1 10 10
gnrrg}eﬁo. 31‘..... 2?, : : ? (l) g g Clumps staggered.
urdls No. 0 ......
Hurdie No. 1 ...... 5 4 4 0 0 8 8 (:lumpllctnggored asme as No, =1,
Hurdle No. 1j ...0. B 4| 3| 3| of 9 9 ]

At least one pile in each clump in the upstream row reaches to the 25-foot level
and none of the other piles are below 20 feet. The cross braces are placed at about
the latter level and rest on the heads of the brace. which were never set at s higher
angle than 45 degrees. These levels and the arrzugement of braces and cross braces

apply alse to Hurdle No, —3.
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Hurdle No. ~ 2.—This line is 1,550 feet in length, 150 fest of which consists of a low
stone dike, above which piers were omitted, since at no time has the current been a$
all swift through this gap, owingto the thorough protection afforded by Hurdle No.
=3, although theriver rose to a 23-foot atage.

The piling consists of a row of 5-pile clumps (odd f;,ile above), spaced 10 feet between
centers, and supported by braces and cross braces from a row of 3-pile clumps, 25 feot
below. The lutter were driven with the odd piles downstream, to carry the braces
which pass hetween the npper two piles in each clump, which were urposely driven
close together to provent the boels of the braces from slipping to either side of the

lower piles.
This line is entircly completed with T-head mattreas and huttress at east end and

sunken drift nlong its front.

Hurdle No, — 1.—The total length of the line is 1,900 feet, of which 225 feet consists
of a low stone dum, on which have heen raised five stone piers, the former having
been placed in the full and the latter in May, on account of the heavy flow of water
over the dike, due to the draw toward the Missouri shore of the current arqund the
:ltll_tei-.end of Hurdle No, -2, and between that hurdle and the bar at the outer end of

is line. -

One row of 3-pile clumps, 10-foot centers, was driven over a portion of the line
and the mattress was extended full length in the fall. The piling was also curtained
to & 12-foot stage. During the winter the piling was broken by ice near the Mis-
souri shore, and the bar mattress was damaged by drift. Both of these injuries
were repaired in the spring, the lutter by weaving a section of mattress above it and
carrying the hurdle around the injured place to aveid the deep water immediately
below and due to it, and the former by restoring the piling with heavy 4.pile clumps,
8-fout centers, supported by a sccond similar row, close below, in which the clumps
were driven in the spuces between (were staggered with) thosein the upper row.
All of the fall work wus strengthened in this manner, the upper row was extended
to the end of the line, and the lower row to within 500 feet of that point, when it
was abandoned on account of water too shoal to tloat the drivers.

For the samo reuson the T-head mattress and the buttress could not be con-

structed.
Drift has been sunk ahove the hurdle to the 12-foot stage and there yet remains a

field 250 feet wida along its entire lengbth.

Hurdle No, 0.—The total length of this hurdle is 2,150 feet, of which 150 fost at
the west eud aro occupied by a stone dike and 5 piers; 450 feet of the hurdle at its
east end on the sand bar is void of piling, although the foundation mattress was laid
there during the fall, when also the piling, begun as a single row of curtained 3-pile
clumps,. was driven from the Missouri shore to the bar., During the winter the west
half of this work was badly damaged by ice, but it was repaired in the spring with
4-pile clumps, 9-foot centers, strengthened with braces and cross braces froin a second
row of 3-pile clumnps driven 25 feet below. The double row was extended to the new
bar line 1,000 fect from the outer end of the mattress, and the front row was carried
860 feet further, Beyond this point & high-water stage (27 foet, St. Louis gauge)
will be required to'complete the work.

The T-head aud buttress, of course, are lacking,

The drift above the line was sunk to the usual level.

Hurdle No, 1.—The hurdle is 1,700 {eet in length, but in 200 feet of this next the
rock shore piles could not be driven, as in the case of the piers for No. —2 a dike does
not yet scem negessary, s the hurdles above seemn to chack the current here efiectu-
ally, the ouly additional water entering the pool above this hurdle coming from the
main river running upstream across the bar and around the upper ¢nd of the tow-
head at stages over 12 feet. The piling extends complete to within 75 feet of the
tow-hcad; part of it was driven last fall, was broken by ico in the winter, and was
repaired, strengthened, and extunded in the spring. It consists of a dquble row of
4-pile clnmps, staﬁgered as in No, —1,

he tow-hend bank at which the hurdle ends was protected by a mattress and
heavily revetted with atone for 175 feet on each side of the line.

Hurdle No. 1},—The length of this line is 1,600 feet between the high banks of the
Missouri shore and Ilruce Island. At its west end 175 feet are taken up with the
dike and piers made necessary in Xart by the inflow of water between the tow-head
and island from the main river. At the east end the same space is vacant, owing to
the elevation of the dry bar there next the island. Between these two spaces the
hurdle is entirely completed, having been built May 1 to 31. -

The piling is driven in a row of a-pile clumps, 9-foot centers, each clump supported
by 2 braces leading hack diagonally, one dn either side, to 3-pile clumps driven
oppoasite the spaces (staggere’l% in the upper row and in a line 2& feet below it.

ross braces were not used, nor was there drift enough above the line to sink.

To protecs the west half of the line, which was driven through a top layer of soft
silt, a thick mattress of rough brush loosely laid, 750 by 36 by 8 feet, was sun
Btone was used very freely, especially arvund the piles, throughout this soft seotion.
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. Hurdles Nos. # and 3.—Constructed in 1892. The smaller gap reported last year at
the west end of the line waa closed. No other work was attempted on either of
these lines owing to the cxcessive depths still found through their mnain gaps.

The location of the hurdles and the depths of water found throughout this reach
are shown on the chart accompanying. the report for May.

It will be seen that a very considerable deposit has been gained by the hurdles and
that the bara below the series have been augmented, with lessened depths alony the
west shore of Bruce Island, despite the general low water of the year, the spring rise

to 23 feet only) affording the only opportunity to cellect sediment, as the June
ood hns not yet appeared.

The present stute of the hurdles insures during the low-water season the concen-
tration of the entire flow of the river at thig point in the channel hetwecn Bruce
Island and the Illinois shore, which can only result in at least a partial rolief from
the obstructing bar. Much greater effect might have been expected had the usual
June rise occurred.

The work of the year was begun September 1 and continued until November 24,
under Mr. J. O. Holman, assistant engineer.

It was resumed March 15 and carried on until the close of the ycar.

At the end of May the force was reduced from 350 men and 12 pile-drivers, to 30
men at Fort Chartres for stonework done in June, and 75 men and 2 pile-drivers
for work at Rush Tower. The remainder of the forcc was discharged and the plant
was placed in harbor at the latter work.

, RUSH TOWER V/ORKS.

During October and November the revetmoent of the Illinois bank between
Osborne Field and Durfees Landing was extended npstream 1,970 feet, with a pro-
tection mattress to low-water mark and with stone to the level of a 10-foot stage,
In addition, about 3,000 linear feet of the stonework placed in 1892 above the o
mattress, was repaired and raised to the 16-foot contour. -
y The 35'epair of Hurdle No. 3 of this system began May 20 and continued until

une 30. .

A foundation mattress was laid anew in both gaps in this hurdle. The piling was
entirely restored in the east gap, 275 feet wide, and for the west gap, 330 feet wide,
n screen of 4-pile clumps was driven entirely across it, but 175 feet above the ol(i
li.e to avoid the deep water encountered there The end connections between this
screen and the uld work have not yet been made, -

'[‘ihthork is too recent to have exerted any influence upon the channel in the
vieinity.

The amount of tho various kinds of work done on each hurdle, the expenditures
in labor and materials, and the service of plant, are given in the following tables:

TABLE No. 1.— Fork done at Fort Chartres.
HURDLES, WEST SHORE.

- 1
No.~—3. No. —2. No.—1.| Ne.0. No.1l. [ No.1§.| No.2. | Total.
1
Hurdlea....c..... .-.lincarfeet..| 1,226 1,560 1,000 1,600 1,700 1,400 175 9, 550
Piles drjven .... ber..] 1,240 1,312 1,465 1,237} 1,108 | 1,005 133 7
Piles.drifen .... .1 15,873 | 17,100 | 20,817 | 17,435 | 14,882 | 17,410} 1,532 104, 758
TRACBB . eccsnoves 210 130 ivesnnnen 81 ........ 270 |........ 491
Croes braces....... [P do.... 127 142 ... .. 114 ) I AP 384
Foundation mattress.linearfeet..] 1,005 1,565 | 2,105} 2,270 1,885 1,468 l........ 10, 298
Fonndation mattress ...saq. feat..[100, 500 {156, 850 1196, 075 |218, 600 1182, 820 {165,880 |........ 1,020, 025
-head mattress ....linear feet.. 200 288 . vereeifieannani]nsanans [P . 485
Jiead mattress. .. squarefeet..] 20,000 | 31,350 |....... . ieeeiniifeariceacdiieii i iiieeen 51,350
Drift mattress. ...... linear feet..[ 1,051 1,208 1 2 1,950 ) 1,972] 864 [..oave.
Drift mattress...... uare feet..| 84, 740 | 43,370 | 82,535 | 92,082 | 92,857 | 22,464 {........ 418, 748
Curtain .ocoeetnnene. Iinear feet..! 1,000 ;........ T80 [ceevesenfeninoecoe]renea wes A
Revetment cveeveaernnnenn. do.... 170 |eveiaeaifiaivnces]ones wons 340 |oveeorac]ennnanns 510
Revetment ......... square feet..! 4,080 .oeoviiifecensanifereanns 4,700 |..o.e.. esess 8, 840
Shore dikes with piers above,
linearfeet .-....ccocieuninnncnn 228 fieeinnn. 150 150 {.cennen. 150 {....c... 075
Shore dikes with piers above,
AUMDOL . s evacecoscesecasnvscons [ 2 P, 5 [ 7 PR, [ 1 [, 25
BANK PROTECTION, EAST SHORE.
. Linear 8quare
fest. : t.
Station 0 to 87 4 50, extension of revetment .......... vesases esnesasesasancsnces 3,750 203, 870
Btation 87 4 50 to 55, old revetment reprRired..cecce.ccscuccoressrasirvecacncnnss 800 5,400
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TanLE No. 2.— Work done at Rush Tower.

HURDLE No. 8, WEST SHORE,

Length of hurdle cvecvcvvverercvncesannns sresessasaren cesensnnnse cosseesreesssossslinear fost.. 400
Piiea driven ........... easmaseveercanaian vesssonsesnrna vesosscsastrannsrsreanns seseees number.. 881
Pilea driven, depth...... erssssassaine O H S eoseoie seanues ooz ‘._..{eot.. 14,495
near feet.....
Foundation matiress, ..cover-vivivaronrverersrsercensssrorsansasanis resnniever ormyuare feot. . 80,183

BANK PROTECTION, EAST SHORE.

Linear uare

eot., oot.
Protoction MALITORB. ... cuucetecannrecncnsnrecsosassoncoonssnrsansssssssansnin 1,970 236, 400
Revetieit above new MattPons .. . cvc.ureereieerernrereecncenereasessanssensens 1,970 48,070
Revetment, extension of 0ld . .vvverneicaneiarneaiss Gecssssnanessrronenrrersune 2. 985 90,170

Very respectfully, your ohedient servaut,
Wy, 8. MITCHELL,

Assistant Lngineer,

Maj. Cuas. J. ALLEN,
Corps of Engineers,

REPORT OF MR, E. D. LIBBY, ASSISTANT ENGINKER, ON PROCURING BRUSH,

8TE. GEXEVIEVE, Mo., June 30, 1894,

MAJoR: I have the honor to submit the following report of operations nt procur-
ini brush for the tisca) I\]'ear ending June 30, 1894 :

t the beginning of the fiscal year the brush party, consisting of 14 teams and 52
laborers, was engaged in procuring brush at upper Jim Smith’s.

In order to supply the brush that was needed during the first half of the year,
haqluent changes of location were necessary, partly on account of the soft condition
of the ground due to the high water of June, and partly from the small amount of
brush that could be found at any one place. .

The entire quantity of brush that was procured in the firs* half vear was obtained
at various points between Lower Horsetail Bar (East side) and Chesley Island.

The foree remained the samne as at the beginning of the year until Angust 21, when
the number of teams was increased to 25 on account of the long haul. From this
time to the close of the working season of 1893 frequent changes were made in the
number of teams, in order to accommodate the force to the demand for brush and
to the nature of the localities at which it wns obtained. The greatest number
employed during the fall seuson was 32, while procuring brush at Lower Horsetail

T,

No material chauge was made in the nuinber of laborers.

The force was dishanded for the winter on November 6, and the outfit was tAken to
‘Winter Harbor, at Chester, 111,

Active operations for the season of 1894 were commenced at Turkey Island om
March 15, the force conaisting of 17 teamstors with teams and 40 laborers. This
force was increased or reduced as the demand for brush and the conditions, at the
various localities from which it was obtained, required.

Tho largest force during the spring season consisted of 32 teamsters with teamns,
and 49 laborers with their foreman snd boardng crew.

During the last half year brush was procured at the following localities: -

Turkey Island, Rush Tower Towhead, Lee’s Island, Liberty Island, Hat Island,
Grand Tower Towhead, Wittenberg, and Hamburg Island.

The force was disbanded on June 18 at Hamburg Island, and on June 19 the outfit
was towed to Little Rock, Mo., and laid up, a fewmen being retained to caro for the

roperty. -
P Q!:xearmr bm'goee with {ortablo shanties were in nse until September 21, on which
date quarter boat No.1 was received and put in service, and barge Neo. 25, with
quarters, was sent to the engineer depot. o ’

Derrick boat No. 1 was in service for loading brush during the larger part of the
year. On the 8th of May derrick boat No. 2 was received and put in service, but
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its use was discontinued after loading one barge, and it was sent to the engineer
depot for repairs. It wae received again on May 329, and was in service until the

work closed.
There were procured during the year 32,691.89 cords of brush.

Very respectfully, your obedient servant,
E. D. Lisny,
Aassistant buﬁm.

Maj, CHAS. J, ALLEN,
Corps of Engineers, U. S, A.

REPORT OF MR. E. D. LIBBY, ASSISTANT ENGINEER, ON PROCURING RIPRAP AT LITTLE
ROCK, MO.

BTE. GENEVIEVE, MO., June 30, 1894,

MaJor: I have the honor to submit the following report of operations at procuring
riprap at Little Rock, Mo., dnring the fiscal year ending June 30, 1894

At the beginning of the year work was in grogress at the lower quarry by & small
force of men, the drilling being done by hand and the loading by a pile-driver fitted
up as a derrick boat,

On July 27 one steam drill was put in service, and another on September 28,

Steam for operating these drills was at first taken from the boiler of the derrick
boat, but this arrangement, besides being inconvenient on account of the long lines
of Fipe required to reach the drills, made too great a demand upou the boiler, and a
sel -propel‘ing engine with boiler was hired, as » temporary expedient, to run the
drills, and with so good success that it was kept in service during the remainder of
the fall season. By its use much better results were obtained, as the boiler conld at
ull times be kept in the immediate vicinity of the drills, thus doing sﬁma¥, ins freat :
measure, with condensation of steam, and avoiding frequent changes of long leads
of pipe. ..

With a few short delays for repairs the steam drills were in use nntil the work
was rlosed for the winter,

The very low water that prevailed during the latter part of the working season of
1893 made it necessary to lower the track approaches to the derrick in order for the
boom to reach the stone boxes. With this change, and some additions to the tracks
ig tshe quarry, leading by steam was carried on until active field work was closed for

493,

In order to permit working at the upper quarry, the force was considerably
increased and the shore parties put in service on July 10. .

During the tirst half of the year the work at the upper quarry cousisted largelK
in clearing away the earth in front of the ledge and in forming a terrace from whic
the work can be carried on at high atages of the river.

Late in September the deu and for risrap became greater than could be filled by.
the foree at the lower quarry, and in order to supply the amounts needed, quarrying
was began at the upper quarry, drilling and loading being done by hand.

On the 1st of October, barge No. 25, with quarters, was received for temporary
service at the upper uarr{;, and the force at that locality was increased so as to give.
8 capacity of ahout cubic yards of riprap per day, and from this time on the pro-

. curing of riprap was carried on at both e«ﬁunrrwu until the close of the season of 1893,

On December 1 the force was reduced to about 20 men, who, during the winter
and until active field work wus resumed on March 17, were employed in clearing
away spalls, stripping the earth from the top of the ledge, and constructing a stone.
pier for a site for steam derrick. j

The force was increased on March 17 by the employment of 20 Iaborers, and active-
work for the season of 1804 was befun at the lower quarry. A small derrick with a
boat crab for a hoist was used for Ioading the barges, but this arrangement proved
only indifferently successful, aa the derrick, dasigneci for other purposes, was too
light for the heavy service of loading. Its use was discontinued on April 6, and the
force being further increased was transferred to the upper quarry, where drilling by
hand and loading by barrows could be best carried om, but not with the same
eéconomy in cost a8 with steam power, . .

On the 23 of April a steam boiler and derrick, to be used with a steam hoist, were
received from the engineer depot, and a small force was detailed to put them in
position in the lower quarry, and fit them up for service. This work had so far
advanced by May 9 that the boiler wasready for use, and one steam drill was started,
and with elight interruptions was kept ronning as long as there was any demand for

l'i TR’ . )
I’lnxg derrick was set up and made ready for loading by stesm. ﬁwer. but pending
the arrival of & steam hoisting engine was not immediately put into service, _
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.

On .June 7 the force was considerably reduced. Work which up to this time had
been continued at the upper quarry was suspended, and the force was trunsferred to
the Jower 3uarr » whero tho sinall quantity of riprap still required conld more resdily
be obtained. e new derrick was employed for loading purposes, a boat crab being
used as o temporary expedient for the hoisting.

The work was thus coutinued until June 22, when active operations were sus-
pﬁnded&nnd the force, with the exception of a few of the monthly men, were dis-
charged. ' :

])ugring the year there were procured b4,208.3 cubic yards of riprap, of which
gnantity 31, 066. 4 cubic yards were from the lower quarry and 28, 139, 9 cubic yards

om the ngper quarry,

Quarter boat No, 8 was received on April 26 and was immediately put in service,
the shore uarters being vacated. On June 11 barge No. 9 with oftice quarters, was
also received.

During July, 1893, a magazine was constructed at a safe distance from both quar-
rio:ll, to be used in storing dynamite. The old magazine is used in storing exploders
and cups,

Considerable work for the improvement of the quarries has been done during the
yuar, the cost of which has been charged against the riprap procured during the
Year, and without an immediate return for the outlay, but the result of this work will
be to lessen the cost of the riprap that shall be taken from the quarries, since the
improvements are of a general character and their results lasting.

With the applinnces nused forloading by steam,in the first half year, 400 cubic yards
of riprap were readily londed in o day of eight hours.

During the latter part of the year, when the loading was done by the new derrick
with & haud power heist, 280 cubic yards of riprap was a day’s work,

Eniploying the same force and loading by barrows 250 cubie yards conld be loaded
in ten hours,

Whoen the steain hoisting engine shall be put in service, it is confidently expected
that two fally-loaded barges, 680 cubic yards, per day will be easily loaded.

The advantages of steam drilling over hand drilling are very marked, The cost of
drilling is very much reduced, and, as a matter of economy alone, all holes for blasting
should be driven by steamn drills.

Very respectfully, your obedient servant,

E. D, Linny,.
Assistant Engineer,

Maj. Cnas. J. ALLEN,
Corps of Engineers, U. 8. A.

REPORT OF MR. C. D. LAMB, BUPERINTENDENT, ON OPERATIONS AT U. 8. ENGINEER
DEPOT. .

Umﬁcn STATES ENGINEER DEPOT,
8t. Louis, Mo., June 30, 1894.

MaJor: I have the honor to submit the following report of operations at the
engineer depot during the fiscal year ending June 30, 1894 :

'i!he construction and repairing of equipment was continued throughout the year,
though the force was largely reduced during the month of May,

This work is divided into two classes: First, that which increases the valne of
plant, and, second, ordinary repairs required to keep the plant in a serviceable

condition,
CONSTRUCTION AND EXTRAORDINARY REPAIRS.

Towboats.—The repairs npon the towboat Gen. Gillmore, which were begun at
the Mound City ways in February, were completed at the engineer depot in §iurch.
The wheel, rudders, fire box, roof, chocks, nosing, and plunk-sheer were renewed, &
ne]v; s:;t of brass packing rings fitted to the cylinders, and the deck and top sides
calked.

The towboat Gen, T. L, Casey wns received from Jeffersonville, Ind., January 3,
and was outfitted and made ready for service. .

Changes were made in the machineiy during May, including the relining of the
engines and cams and fitting & set of gnn-metal packing rings to the cylinders.
- Pile-drivers.—The construction aud repairs of pile-drivers was continn durinﬁ
the year until the force was reduced in May, important changes being made in a

the drivers except No. 15.
The boilers of Nos. 1 to 6 and 12 were found unsafe and retired, and those of Nos. 9

and 13 used for derrick boats Nos. 1 and 2, respectively.
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'fhe héllh t‘i’f Nos. 2, B to 13, 16, 18, 19, and 20, built in 1881, were found unservice-
able and re . .

The 21 new hulls which were under contract at Cincinnati at the beginning of the
year were all delivered.

These hulls were each 68 by 20 by 8¢ feet, the cabin 34 by 13 feet and 9 feet hifb,
with a skylight. One of these hulls was used, with the boiler of No. 9, for derrick
bon;zNgé 1, ::ing‘ 14 for pile-drivers as follows: Nos. 8, 9, 10, 11, 12, 13, 14, 16, 19, 20,
21, 22, 23, and & ¢

Fourteen new‘boﬁam were bought for pile-drivers during the year, of which 8
were expended fn building gile-drivera Nos. 9, 12, 18, 14, 21, 22, 23, and 4.

These hoilers were each 18 feet by 36 inches, with two 13-inch flues.

. These pile-drivers were also equipped with Mundy hoisting engines aud Gordon
arece pumps,

Thepot’hgr 6 boilers are 14 feet by 42 inches, with 4 flues, each 104 inches diam-
oter, and arc designed to replace the boilers retired from drivers Nos. 1 to 6.

The hoisting engines have two 74-inch by 10-inch eyliyders, a 14-inch drum with
wood frictions, foot brake, und 3 independent winch heads.

Th;a pumps have 10 by 10 inch steam and 6 by 10 inch water cylinders with a 5-inch
supply pipe. -

'H:e 5 p}),irs of ateel leads _})r%mred for setting up during the spring of 1893 were
used on drivers Nos. 8, 11, 17, 20, and 22. They were 42 feet high, of 3-ipch by #-inch
Z-bars, with a 9-fnch by 3-inch Flate hetwecn them riveted together, thus:

The lined space being filled with yellow pine.

The pair built theiprevious year on No. 17 were put together ------ 8"

without the 9-inch web plate and were so badly bent by the A % - -

hammer that they were taken down and replaced by a pair
with the web,

Seven other pairs were also riveted and set up on drivers
Nos. 9, 12, 13, 14, 21, 23, and 24, all with side braces of 3}-inch
gas pipo and rear braces of 7-inch by }-inch channel beams, «
while the platforma are,supported bg 3 by 4 inch angle irons.

These leads were also stiffened by yokes of 12-inch by
3-inch iron riveted to the leads on each’ of the 3 lower plat-
forms.

The effective plant was increased during the year by the_ } _______
purchase of 11 new pile-drivers, numbered, consecutively,
from 25 to 35. These were_ built by contract in 8. Lonis and delivered early in Jan-
uary, 1894, They were outfitted and propared for service at the engineer depot dur-
ing January and February. °‘These drivers are similar to those fitted u at the
engineer depot during the year, except that the jet pump is s Hooker No. 12,

The condition of the drivers at present is as follows:

Six (Ngs. 1 to 8) dismantled.

Three (Nos. 10, 16, 19), old machinery moved to new hulls, but not complete,

Three (Nos. 7, 15, 18), old machinery, wooden leads on lmils, built in 1891.

One (No. 17) old machinery, steel leads on hull, built in 1891,

Three (Nos. é, 11, 20), old machinery, steel leads on new hulls.

Eight (Nos. 9, 12, 13, 14, 21, 22, 23, and 24), with new hulls, steel leads, Mundy hoist-
ing engines, and Gordon jet pumps.

leven (Noa. 25 to 85), same as the above, but with Huoker Pumps.

This list shows 26 drivers available for service, which will be increased to 35 by
using the hulls and machinery now on hand.

Derrick boats,—The bull of derrick boat No. 1 was retired and replaced with one
of the new hulls built for pile-drivers, and the bailer, which was that of pile-driver
No, b, was replaced by that taken from No. 9.

Derrick boat No. 2 was built during the winter, the hull of pile-driver No, 4,
built in the spring of 1891, being docked and repaired during the winter for that
purpose, It has a donbie-drum Crook hoistin cngine with two 7 by 10 inch cylin-
ders, the boiler from gile-driver No. 13, aud a derrick 48feet hixh, set up with sheer
and stiff legs of 5-inch gas pipe, and a hoom 42 feet long of two 7-inch channel Leamms,

Barges.—Two ont of the 8 model barges built under contract by Clements Bros.,
of Paducah, Ky., were received dunring Juneof last year, and the other 4, Nos. 116 to
119, were received during the summer. .

There weve also received.during the fiscal year 7 barges, Nos, 120 to 126, built by
Coflin & Son at Cincinnati, Ohio. ’

8ix barges, Nos. 127 to 132, built by D. 8. Barmore, at Madison, Ind., and 6 barges
Nos. 138 to 138, huilt by the "Howards at Jefferson villo, Ind. These barges are all
135 feet long, 28 feot wide, 5 feet deep, built full model. They were all equipped at
the engineer depot with iron pumnps.and overflow pipes. > -

Quarier boats.~Quarter boats Nos 1 to 6 were recoived from Cincinnati during the

first half year.

R
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These were all 135 feet long, 30 feet wide, aud 8 feet 11 inches deep, with cabins 105
-foet long, 24 feet wide, and two stories high, furnishing quarters for 144 laborers
besides 26 foremen and kitchen crew. :

They were equipped with iron pumps; cross bulkheads, lockers, coal boxes, and
hatch hoods. Nos, 1,2, and § were mgplied with the necessary outfit and sent out
for service in the fall, but Nos. &, 5, and 6 were not outfitted until March, 1894.

Four more quarter boats of the same size (Nos. 7 to %0) were received during the
spring from the Howarda at Jeffersonville and were supplied with iron pumps, but
had not been put into service at the end of the year.

Ofice and survey boats.—Three office and survey boats, Noa, 1, 2, and 3, built by the
Diamond Jo Line Steumers Company at Dubuqgue, Iowa, were received ut the engi-
neer depot during August and September,

They are 1356 feet long, 28 feet wide, and 3} feet deep, with n cabin 109 feet lon
and 94 feet high, They were provided with pumps, hatch hoods, lockers, etc., an
sent ont for service in September,

Quarter barges,—Quarter barges, Nos, 25, 26, and 27, were pulled ot on the waysat
the depot in December. Nos, 25 and 26 were repaired during the winter aud launched
in March, but No. 27 had not been calked at the close of the year,

The work doue npan these barges consisted in renewing the top sides, stems, chocks,
nosing, and plank-sheor,

Machine shop.—~The machine shop was supplied during the year with a 20-inch
drill press and a machine cutting and threading pipe from § to 4 inches in
diameter,

Small boats.—The plant was increused during the year hy the purchase of 229 fiats,
Of this number 179 were decked tluts 40 feet long, 16 feet wide, and 2§ feet deep,
Forty were decked flats 35 feot long, 10 feet wide, nnd 23 incles deep, and the other
10 of the same size, without decks.

Twenty-eight of the large flats were equipped with ways for building mattresses,
and 18 of these with I’rovidence power capstans, size-A.

Thirty new skifts and 10 yawls Kurchnsml during the spring were painted.

Derricks,—\ derrick 50 feet high for the quarry was prepared for setting up, and
a fire-bed boiler put together ready for use and shipped to Ste. Genevieve.

Toola and appliancen. —Tools and appliances were vonstriucted as required, includ-
hui 25 truck amd 36 stone boxes for tise at the quarry,

fourding outfit,—This outfit was increased during the year by the construction of
Bice chests, 2 large ice hoxes, 25 by 9 hy 7 feet, built on pile-driver hulls, 58 laundry
boxesn, 63 mesa tubles, 114 henches, and 50 meat boxes. '

Esgiscer depol.—The value of grounds and buildings at the depot waa increased by
the following work done under contract during the full, The Arsenal street water
main, which terminated at the Iron Mountain Railroad, was extended ¢awn through
the yard to within 150 feet of its lower end, » distance of 870 feet. The main used
for this extension was 6 inches diameter, with 3 fire plugs so loonted that a stream
of water can e thrown over any building in the ,van'l with 100 feet of hose, which,
with a nozzle attached, is kept coupled to vach plug.

The fence on the west side of the yard was covered with corrugated iron, No. 20
gange, and No. 27 gauge was used to cover the west sides and ends of all the perma-~
nent bnildings near the railroad.

Ways.—Ways for pulling out plant were built during the fall, the bank being
gndeldtfor this purpose for a distance of 140 fvet, beginning about 160 feet below

e platform.

The slope adopted was ahout 1 on 4, and the dirt wus removed by scrapers to the
de*;resaion next the wall, which was tilled to a 34-foot stage.

he way picces wern of 8 by 8 inches yellow pine, 12 feet apart, on posts set 4
feet deep and 6 feet apart. The way pieces extended from a 32-foot stage to 4 feet
below the low water of 1863, a distance of 174 feet.

Tilting tables were also put in at the top of the bauk, and north and south ways
1% fc‘a‘et, apa‘;t from within 30 feet of the platform to within 50 feet of the lower end
of the yard. )

The ways were used for docking 2 steam tenders, 8 quarter barges, the machine
boat, derrick boat No, 2, and 2 pile-driver hulls,

ORDINARY REPAIRS,

Towboats,—Small repairs were made upon both towboats during the year, ..

The ﬁuards and outriggers of the steamer General (tillmore were calked during the
fall and new swinging fenders hung during the sprintg. "=

The pilot house and farnace of the steamer General Casey were ropaired.

Steam tendors.—The roofs, wheels, and boiler tubes of tenders Nos. 1 and 2 were
renewed durinf the fall and a set of rocking grate bars put in the furnace of each.
They were docked in the fall and were calked and painted before launching in the

spring.
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The top sides of Nos. 3 and 4 were calked and paiuted in the spring, and their

wheels repaired.
Lile-drivers.~The top sides of all the pilo-drggm available for service at the begin-.
ning of the season (25 in number) were calked. The leads of pild-driver No. 28
were straightened and the side braces renewed.

Barges.~~The top sides of barges Nos. 2, 6, 8, 11, 101, 114, and 122 were calked in the
fall and all the barges available for service (46 in number) in the spring. These are
numbered as follows:

Eight, Nos. 2, 6, 7, 8, 29, and 30, built in 1885,

Thirteen, Nos: 101 to 113, built in 1891.

Thirteen, Nos, 114 to 128, built in 1898,

Twelve, Nos. 127 to 128, built in 1893, ,

Quarter boats.—The rakey of quarter hoate Nos.1 to 10 were calked at the winter
harbor during the month of March.

(Mfice and survey boats.—The rakes of office and survey boats Nos. 1,2, and 3 were
ocalked at the winter harbor during the month of March.

Quarter barges.—The quarters on barges Nos. 17, 18, 14, 21, 22, and 24 were removed
and the barges retired from service, the office and quarters on Nos. 17 and 19 were.
set up on Nos. 9 and 29, those on No. 21 were lett at St. Genevieve quarry, the
kitchen and quarters on No. 18 were sot up on the bank at the depot, while the old
quarter-boat cabins on Nos. 22 and 24 were removed to barges Nos, 11 and 28. The
top sides of all the barges carrying quarters (8 in number), Nos. 1, 3, 4, 5, 9, 11, 28,
and 29, were calked in the spring. :

Machine shop.—The machine shop was pulled out u{)on the ways at the engineer
depot in the full, remnained out all winter, and was calked thoroughly in the & ring.

mall boats.—A pair of temporary ways were put in on the bank and 181 flats
were pulled out and blocked up in November. ~ Eighty-four of these flats were
calked and lanunched during the spring. .
. The rakes of 49 flais were also calked while in the river.
Of the 107 flats now on the bank at this place, 26 have been retired on account of

o,
“g'l‘wenty-three yawls and 40 skiffs were pulled out upon the bank during the fall,
Thirteen of the yawls and all of the skifts were calked and luunched in tge spring.

Ten skiffs were also repaired during the year by renewing one or both sides.

Tools and appliances and bourding ocutfit were repaired and kept in serviceable

condition. »
Portable buildings. —~Swmall repuirs and slterations were made upon portable build-

ings when required.
A shanty of 6 sections was set up and repaired under the wall at the depot for

storing boarding outfit.
Engineer depot.—A barbed wire fence wus built from the wall to the river at both

ends of the yard. .
The blacksmith shop and both warehouses were repaired and supplied with large

sash,
Thoshipping platform wus extended about 60 feet during the full for greater con-

venience in ahlpping.
Four clumps, of 3 piles each, were driven for moorings nlong the river front.

Coal.—Three lurge flats containing about 41,000 bushels of coal were unloaded upon

United States barges during May and June.
Clevises, —Clovises were fabricated as required upon the works of construction, 854

being made during the year. A large namber were also purchased when they were

required faster than they could be made here.
Material of all kinds and subsistencestores were received nand shipped as required.

Very respectfully, your obedient sexvant,
C. D. Lams,
Superintendent.

Maj. CrAB, J. ALLEN,
Corpe of Engineers, U. 8. A,
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DETAIL CONBTRUCTION ACCOUNT,

Cost of worke at Horsetail, Carrolls Iiland, Twin Hollows (east and west), Pulltight,
Chesley Ialand, Rush Tower, and Fort Chartres during flscal year ending June 30, 1594,

Labor, plant, sand material. Hurdles. Protection. Total.
Labor, superintendence, ofe.......... reeeennans reeeenannt $117,322.36 |  $18,383.01 | $135, 605,37
U.8. Euginoer Othice. .. oo veneeeiaiiiivnniann ceetaesssccanan . 10, 442, 92 , 386. 11,789, 13
General expense. ........... ee seevemannas ceemcasecnscrrecaces 9, 126. 88 1, 002. 68 10,129, 37
BUPVOYS ccvvvecammcaisirsrensorrisvennssnnenos vacsssitasennans 7,743.79 2,056, 88 9, 800. 67
‘(fum o{ 1vlatnt.‘ Sgreeene eesensreserionnenrerifennetannaannas 11, gg; Bl gg gg lg. }gg gg

Jare of material............ Wemesessesesasnessararveteinaanian 3 5 .
Steamer Gen. Gillmore ....... ... LS Tl 2. 408, 02 770.50 |  8,268.52
Stoamer Gon, T. L. Cl6Y. . oviiiiriaeieiiiiieoreciincrssnene 8,163. 48 [ceanrnneninann 8,163. 43
Steam tenders....c..coeen.... e teieeesreascerenetoacanrenaans 8,087.48 45.75 3.833.23
M:tu-u }:‘m'jtgen ............................................... :, 'Jgg gg M“;’. g} :, gg"l gg

HATLET BORLS o . .venenciiiiiiiiie s ci v ereccentecenneaass , 725, 3 T4,
Oftice,and survey hoats............ B P samese 1,161, 87 39, 69 1,201, 56
Pl-UrIVOrs cuuvenneneerenennnninininninnsnnnns cereennerennd]  13,041.53 493,88 |  18,535.2)
Bmallboats......ccoevvneenennnnn... resevanerernne PO 18, 048, 22 616. 57 18, 062.79
é‘:;txs;l:siq;ﬁrtm. .............................. é‘%‘;’ﬁg gg.:(‘)‘: 2.%-;:.803

OPOL . .. e ssse st rer e s cacn s carannnine vessrrinen ) . . s a

. ;‘Va)'li (SupPly dOpot).onnensennss e IOSEROONIN 15.60 104.85 'g:g. 15

L T Y T . . i
Tools and appliances. ..........coiviiivmiiniiiiniieceannene . 2,607.68 895,76 8, 363. 44
BRoarding outfit................. S 4,013, 53 384. 26 4,307.79
OHCe IS o e vanerienniacsiincincreeresasnesnconanais 82.48 10. 96 93. 20
BUbBINtOICO oo veve it erircrnsecarv st ianraaesaan 37,517, 20 4, 400, G5 41,926, 94
36, 431. 71 6,446, 71 42,878. 43
57,714.16 | oo .. 57,774. 16
62, 254, 52 20, 542, 96 01,797. 48

2, 351,00 217. 00 568,
3, 080. 64 431.67 3,512.31
33. 04 levanecninnrncnn 33. 04
496, 62 71.50 568. 12
1, 150. 49 106. 00 1,258, 49

600.58 {..aannnne.. 668.
1,M8.80 |...ooneuen.... 1, 098. 80
301, 39 20, 00 321.39
11,72 1.30 13.03
1, 073. 08 ss2.80 | 7, 42;. o
s 18044 | 561.33 |  8,605.77
1,879, 30 120,71 2,000. 10
431, 644, 10 70,408, 59 | 502, 052. 69

Distributed as follows:
Hurdles, Protection.
Locality. R Ry V Total.
y ]a':‘:“ ! Amount. | S J::g“ ; Amount.

Horsetail. ..o covevncesensssensennnnsens | 4,340 | 900.013.60 372,000 : $20, 348, 40 829, 962.00

Jarvolls Island. ..o e e 2,4 36,250.40 {............ eenesacacans 3 3
"Jr.'w:n ﬁo{{owu, weat ruldc .................. 2, 46, 518. 00 30.;, ggg | 16, g‘{g ;_i; &,g:g. ;‘1'

win Holluws, eastsido............c.... eosfenescosseilonnsosnmancs Xy . )
Pulltight...c..ocovieennnannns erweavessense 7.470 | 119, 818. 80 33, 240 1,818,23 | 121,637.03
Chesley Inland.......ocvee covncirnisneneedisrnecirealinecennenes 05, 125 8,562.33 3,562, 83
Rush 'IYower ................ cooreaenasvanns i 400 6.416.00 203,040 | 16,002, 11 22,478. 11
Fort Chastres....ccooenveee. PR snenan, 9, 550 | 154, 020.30 208,770 | 11,37).76 | 164,401.08
Total.ceoevvivonans enmerensteinas s i 26,920 | 481, 044,10 | 1, 288,054 v 70,408.5¢ | 502,052, 69
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Conastruction aocount, showing cost of work. to June 30, 1854,

1618~

FExpended.
Nauie of work. Prior to Dnringggd g:::la%‘_"lw
TOAT on
July 1,1803. | 511630, 186%.
wyer Bend, protection. .....cc......... $06,803.63 .......... vors , 803, 63
%zn oeleea'.R ..... comeen cousiesinnimane 36, 341.88 1. 86, 341,83
St. Louis Harbor.......coovuvevnerniven... 145, 048. 84 . 144, 048. 44
Arscenal Island, protection ................. 42,599,086 ;. 42, 500, 08
Clasing Cahokia Chute...oveen........ 119,958, 21 ;. 119, 058. 21
Channel opposite St. Louin ....c.cvvvvveeennrnnnn.... vesans 58, 155, 64 |. , 455, 64
Horsetail 1lar, dikes.] 08 inclusive.eee e eennn ceennnonnon. 225,066, 31 .. 225. 068, 33
Hourcetail Bar, training wall......covvuveneunan.. eessevsnns B1,253.28 {.ccecoruannnnn 81,253, 28
Horsctail Bar, hurdles .oocenereviireniiironnneerononnn., 548, 834. 08 #069, 613, 60 018. 447. 68
Hursetail Bar, bank ‘oroteotion ............................ 40, 093. 55 20, 348. 40 1,341. 95
Carrolla Taland, hurdles. ...ooonveineriienennnancnnoonn. e 4, 093. 58 36, 250. 40 40, .343. 08
Twin Hollows, wost side, hurdles. ..ocoveunnn...... cesesnus 269, 085, 64 48, 510. 40 8185. 611, 6¢
Twin Hollows, weat side, bunk protection ................. 381, 370. 56 16, 730. 49 48, 101. 04
Twin Hollown, oast aide, bunk protection. .....oeeeueon.... 128, 920. 30 515, ¢ 120, 435, 87
Pulltight, llun‘lles ........................ teaenenseenenanen 304,279, 45 119, 818, 80 514, 098. 15
Pulitight, bank protection ..... AvEresetsreersareacnennrens B . 1.818, 23 , 818,
Beards Island, lu'imury TETE 414, S 7.160.28 {.cocnnnnnnn... 7, 168. 24
Beards Island, bank protection .c..ouovveeeeciunnnonnoonn.. 84,308.76 [eeveneennnsn .o 84,258. 76
Chesley Ioland, Burdle ..ov....oemenonorrone ool 27,808.61 |....0 0000 27,808, 61
Chesloy Island, bank proteetion .....ovuvvcvvnreennnnnn.. .. 70, 364, 22 3,562, 43 73,018, 55
Jim Smith’s, hurdles .......covuevnn...... creeceans ceenmmine 365,803,933 Joeererenncnnns 363, 803. 33
Jim Smith's, bank protection ............ ... ... . 569.58 1........ erees 7. 560, 58
Sulphur Springs, hurdles...ooooniinioniiiiannn vomon 177,864, 24 | cceeennaae. ... 177, 964. 24
Fostor Island ..... S 44,208,002 [.c.cenuen..... 44, 208. 02
Luecas, hurdles ......... e e eteaaneaattrranenaacieennaans 128,056.05 |......... Ceaae 128, 058, 65
Rush Tower, hurdles............,..........1 ............... 211, 851. 90 6, 416. 00 218, 267. 90
Rush Fower, bank protection...... Creeistetas e, 66, 250. 72 16, 062. 11 82,312, 83
Fort ChartresDam...c.oooe verecninvniiienanunnan” 36,812,860 j.eorveneinnnn. 36, 812, 88
Fort Chartren, west aido, hurdles............. .. .. .. " 72, 85¢, 69 153, 020, 30 225, 883, 99
Fort Chartres, cast side, bank protection «................. 28,475.12 11,371.76 39, 846, 88
Turkey Island .. ... ..o i 24,460.85 {.oeeeennnena.. 24, 463. 85
Ste. Genevieve, haréles....ooooivvvveiiiiiion o 47, 171,08 |.............. 47,171. 06
Kaskaskia, bauk protection.c....ovvereeoneoan nnn.. ennnin 66,465.62 1.............. 60, 445. 62
Liberty Island Dam.....c..vveciorennennennninnnonnrn oo, 5,058,901 [.ecaiinna,s . 5, 053. o1
Liberty Island, bank protection. ..ccoveeeunenonnnnnonnoon, 43,120.40 |....... rrviaas 45,120, 40
Devils Island, Dike No. 1 ..... ces 656,870.17 |.............. @5, 871. 17
Devils Island, Dams 1 and . 66,526.88 {.............. 66, 520. 88
Minton Point, hurdles . ...... - 33,436.37 |........ P a3, 436.37
C:re Girardeau, primary hurdles.....oooveiveeennnnn .o .. 31,930.18 |.............. 31,030.18
Calro, bank protection.............. . cetsenicen 160,430, 82 |......... 160, 439, 83
Total. curerociianiiinneninncnes trecerecucraniaosonaas 4, 098, 125, 07 I 502,052,609 | 4,600,177.76
I'roperty account.
Purch ‘Eap?ns‘ea aod
, urchases, ateriora-
Class of property. V:;lue July |odditions, md! tion charged V?o"‘fa'gf“
YT repairs. | toworksof i
‘improvement,
Steamer Gen. Gillmore..c.v.cvvuvren.e... $10,871.98 |  $25, 650, 11 $22,810. 20 813,711.80
Steamer GO, T L. Co80Y - oo ccovviineniinnenibeneeene e, 36, 340, 97 11,421.27 24,925.70
Steam launches............... 4,582, 37 2, 039. 03 6,621.40 1..............
Steant teuders ...ooviienen... 10, 060, 38 12, 849, 02 2,383.89 20, 328.901
Bargus,model.coccvvnnonunn..... 70,684, 51 £0,476.89 18,402.50 138, 697. 81
Barges, quarter.... ... 17,166, 81 4,957,908 5,048, 16 16,176, 63
uarter boats.......... ceererensnioas 1,733.338 51, 996. 81 2, 623, 56 b1, 104. 59
thee and snrvey boats voeeee.eeeennnnn... .. sseeescienes 13, 686, 50 1, 300. 13, 326.
Pile-drivers. ... oot cieraanos 81,583.55 | 102.087.35 15, 052. 156 118,574. 78
IM'rgck DURLS. « o oeenieiinencaiennnnennnns . 1, 500. 00 4,212.90 839. , 873,
Derrick.............. beeevaniancensa [P recrmsmcreoann 0150 ............ .. 1,011.50
small boats.....c.oevvnnen.. reesesanean sairan 2, 209, 99 09, 408. 95 20, 192. 97 61,575,907
2ortublo QuAriers, . cveveerrannnn. reveessennnn 7,051.18 2,634,038 3, 783,00 , 902.21
l:(mm ....... Maseesscsnanreasnanarcsorascannans 10075 {.............. 190.75 1. ceinninienan
SUpPly depoteeeeeerceninnn.. seesssesincanann 8,105. 50 8, 5604. 04 2,389, 20 4,280,325
Ways (Rupply depot) ....euv..v... P T TYN 4,421.27 836. 20 8,084.08
dachine ghop ...... veesmecreranns srieracsises 1, 943,60 437.08 | *  790.56 1, 590, 07
lools and appliances ............ vesecnne . 6.734.79 12, 685. 49 6, 076,38 13,843.92
lorrding outfit .......... eenconrans sevvevons 11, 896, 96 10,153, 82 5, 055. 268 33,874.03
Mice furniture ..«.c..eeuvee..... reseseectenn 51,27 175. 50 93. 838.48
nrvey instruments ........ veseen rececovoons 34, 08 1,887. 40 111.22 1,610.28
'hotographic apparatus.......ccc.uesoe.n.. 15 U RURRROROUOU AR 257,14
b X | 108, 668,19 | 449,081, 00 127,643.45 420, 085,74
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Material account,

; Value, ;Exrendadandl Valueon
Class of material. i , : owo: s otfo d June

| July 1,1803, | Purchssed. impmve'uent. 30, 188¢.
Bubaistonco. s e eacnncraesssnssctasnassenstennens PIT $58, 586, 22 457,100, 29 #1, 485.99
Brush oot i crrceeiracceteeatecneenann e nans 45, 032, 82 42,878. 42 2 154. 40

Plle.cooveennnannnns cevevesriee esusreciree . $270. 77 58, 641. 10 88,121, 10 700.
1700 . Y sebecnabensa bl 92,875.20 91,823.10 1,008, 85
Rope..coeecennnnnnn.. vesosverenesoe [ 11, 250. 83 5, 594, 20 2,740, 80 14,104.33

17 L T 41.59 8,874.62 3,521, 31 500,
b £ 2 SR SUUNR 3,361, 46 1,877. 84 3,083.33 2,185, 97
Nabld ooeriiiironinmeiiiicannneenes Tereeinas 542.38 471. 83 696, 08 318,13
Bplkem..covvviiinenieinnannncanenss roarruaens 442. 87 1,873.05 1,363. 50 952.33
Bolts. screw..... Wriimesrerteseans cvenean ver 1,297.91 445,01 1,113.98 629. 87
Bolts. ausortod. ....cccvvernnnn.... 37.42 208. 78 183. 31 62, 80
[8) 0 T N ereseansfececanmnansses 1,721. 02 1,088. 80 623,13
Lmber. . vcoiiiaiiaeia e baria i e 1,116. 44 8.003. 34 8,483.31 2,626, 47
Olkum ...................... restsoiresases . 242, 4 .ﬂll‘ é:égg " .(ljgg:g 2 ggg{g
Coll Blacknmith's... . ool 5,07 "313. 94 '257, 64 ""6l.3
................................. cuncasenelireianiironans 5,250.78 5,250.78 lierrieeancrnnes

Mlterial miscollaneonn .....ovvvriarninnnn. 10,581, 82 28,723, 38 32,240, 18 s

Totl .oviiinennnnnnnnnn. ceeetiearennas 20, 738, 76 334, 816.25 ; 326,415, 27 | 98, 139. 74

COMMERCIAL STATISTICS,

Xteceipts and shipmeuts at St. Louis, Mo., during the yeara 1890, 1591, 1892, 1588.

u-«.eiplu ! .‘ahlpments.
Articles, e e - " e e e
1800, 1891 | 1892, 18833, ’ 1890, 1801, 1802, 1893,
Crhem e———— i —_ - . -
Barbedwireorcsandmetals | Tons. - Tons. | Tons. : Tona, Tons. | Tons. | Tons. .
(pig and manufactured)..| 21,782 ° 13,741 | 16,768 | 11,357 | 3,045 4,802 | 3,574 7,913
D enrennnnnirasannns 15,802 | 18,621 | 1,238 ' 13,420 L.l U SRS I
Cosland coke.............. 83,565 ¢ 65,980 | 85 547 | 23,180 T34 148 | 10, 504 28,874
Cotton (and producta) . .. .. 4,230 2,046 ; 1,462 903 527 38 10
Groceries and duiry prod- ) :
OB cnereeenrenanneinnns 8,202, 17.604 | 13,383 | 22,468 | 7,4 9,675 | 18,019 | 11,789
B“G;ul.w‘tl.c grzuu, flour, | 98, 914 ‘ 96,528 | 76,376 71,709 | 440,728 | 377,416 | 814,336 | 274,201
menls, eto................] 2350 ..., favssereue suecensonfossossnee|icreeenns reeasiais evevsesen
P 1 17, 347 15,217 | 14,963 : 13,392 | 18,379 15,168 10,040 i 7.631
Livestock and prodnets. .. 132, 040 142.090 159, 140 ' 128, 510 8,526 6, 245 , 000 1 ]
Lunber....ooiiiiiiniinnn. 284, 580 | 234,817 | 310,370 : 3M UpY | 117,808 | 95,842 | 138, 260 95, 609
Merchandiso and sundries.{ 3,530 | 4,110 2,660 1 5,440 1,738 1,435 2,132 3,210
egetables................. 204 a3 12 68 1,379 1,555 1, 786 1,513
W ite lead, oxls, ote....... 80 121 64 181 668 i 500 631 | 6,038
‘j‘giml-s and liquors... [ .00 180 304 : 320 269 3 18 21, 8
ool...... casentenencanan .
Total R 663 :.30 592,140 ©87,200 . 599, 405 | GU1, 863 | 512,930 | 502, 215 i 436, 800

Transferred by ferrvics across the river at St, Louis.

Tons.

M U X ) '+7.3%

1881............
18920 i e
1898.....ccveneene ..

------

CEBNLL SR PET AN E P APEN G OARN T PN ELST TR AT DR R

tecrmieseteseacsenaran tanansnn 2 760, 187

AR L LN L R LR ER T L I Y N R R R T T Y

3, 268, 753
2, 829, 063

Shipments duwn the river from landings between St. Louis and Cairo during the years 1890,
1891, 1892, 1893,

Grain, including flour, meals, etec.:

1890 ccn s cicirtcacmce tcveer cennnns

1891
1892
1898

L

VOO NAL 0NN B00D LNOLTEVYEIN PANT COEL NTLD SEN O NOUOGOD SOTS PUBSETUL DD RSDOBS R

Tons.

- 9 1 §

20, 353

Seeersetstecnet et teneti et ttotnnraarrtanarsecanconcaanes vanes 18, 990

a1, 294
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RECAPITULATION,
1899, 1891, 1803, 1808,
Tone, Tons. Tons. " Tons.
Receipts and shipmenta at 8t. Louls. ................] 1,265,508 | 1. 105,070 | 1,180,415 | 1,038,308
Transferred by forries at 8t. Louis..eaneee.oen...... 3,052,166 | 3,268,758 | 3,760,187 4,8, 053
Shipped from landings betweun 8t. Louis and Cairo. 3¢, 287 20, 353 18,990 21,294
TOtAl - evrreccnncrrerecrenen vmescscreranesanaens &, 352,028 4.394,1735 3,908,502 | 3,486,653

List of ateam-power boats that arrived at St. Louis during the year 1893,

Bize of boats. Draft. . Boats. : T‘:iuv‘:du.
. Feet. 1
Unier 500 gross tons...... teeans ssioesaciesarensansassassacarsneeai| ,5t0 6 85 1,043
Between 500 and 1,000 gross tons. ....... teasmameisrasscerrnanananne 4 8 21 1,200
Over 1,000 grous tons.....cuenearase. ehsioubencentesaranuraeranarans 6.7 0.5, 14 3ng
Tounage and size unknown.......c.e.... L P 1! 35
TOAL. ..euusiierireteneenemeneicne s neaseeneannneneessnnee|ooeees sonens S 3,633

List of barges and scowe that arrived at St. Louis during the year 1898,

- T . Barges and}! Times
Draft. scows. | arrived.
Feet. l

Under 500 tons.......... 0.0 seseeveisersinentiiiarertisarinensones 3508 28 133
Between 500 and 1,000 toD8 . v nnneerrmeeinionnnnnenne®oons vnes 52 8, 18 43
Over LODOBONA. ..uvnne it iniianenanrvocnentonensnnnoonomnn ey 58 9 64 363
Tonnage and B¢ MNKROWD corveirererannneinnernennnnscnsenssnsreslossernnesens 184 598
2n 1,142

List of steamers and barges permanently and tom{wrarily enrolled at the port of 8t, Louis
on December 81, 1893.

‘v Gross Net
Vessels. | ¢ nnage. tonnage,

Permanently eurolied:

Steam (Wo0) ceveersioracrnennes ciessersrinnssmnsens nene . l 97 | 40.274.52 | 39,640.38
Barges (wood) .cveveeaoe.. e eeseestsaace sttt anaiecareansennsonse 84 | 81,188 01 81,097.17
Steam (iron) ............ veesmsonrses veesivensns seessassons vesone. 4, 1,680.29 1,639, 83

Permanently licensed : ' !
Steam, under 20tons...ocoeiuenierennnnnns temavecvarasutnanunns 7 138. 47 99. 10
Barges, under 20 tons ..ee...covuen... evesevereasenssinarsnaniose 3 35. 72 35.73
Yachts, under 20 tons.ceveeeeieceacnnans CrensuciEsstrerreranse 1 524§ 5.2
Grand total......... cescesnsassirranrererransssenes R . 196 12,392,265 | 122,528.41

\ J

X 3.

IMPROVEMENT OF HARBOR AT ST. LOUIS, MISSOURI.

St. Louis Harbor has a length of about 18 miles, being divided into
two nearly equal parts by the Eads bridge. The upper portion of the
harbor, between this bridge and the northern limits of the city, is
about 10 miles in length. About 3 miles above the Eads bridge is
the Merchants bridge. The lower portion of the harbor, included
between the Eads bridge and River Des Peres, is 8 miles long. A good
depth of water and accessible landings exist in this lower part of the
harbor, and a sufcient depth is found above the Merchants bridge.
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Between the Merchants and Eads bridges, however, there existed mid-
dle bars, and also shoals near the Illinois shore, which interfered with
navigation,

Appropriations for improvement of St. Louis Harbor had been made
as carly as 1836, and a longitudinal stone dike was built at that time
uear the head of the present works by Capt. R. E. Lee, Corps of Engi.
neers, Other work, done in later years by the United States, consisted
in the building of stone and brush dikes generally normal to the direc-
tion of the current, in the closing of Cahokia Chute, and protection of
the bank in S8awyer Bend.

The river and harbor act ot Congress approved September 19, 1890,
contained an appropriation of $182,000 for improving harbor at St.
Louis, Mo., and the ofticer in charge, in submitting a project for its
expenditure, recommended that the mouey be applied to the portion of
the harbor between the Eads and Merchants bridges. The approved
project consisted in the contraction of the river by a system of hurdles
along the 1llinois shore for a distance of 13,000 feet to a width of 2,000
feet, with a view to removing the bars which then existed and which
interfered with navigation at low stages of the river, and also to
improve-the ferry landings on the INinois shore. The object of the
hurdles was to cause deposits of sediment, and thus build up a new
bank out to the line desired. They were 12 in number, and spaced
1,000 feet apart. The hurdles were from 325 to 2,075 feet in length,
each, and were constructed as follows : -

The piles were driven in two rows 20 to 27 feet apart, the distance
varying with the depth of water. The upper or drift row was composed
of three pile clumps spaced 12 feet apart with a stringer bolted to them
on the downstream side. The piles in the lower or wrdle row were
driven 6 feet apart with a stringer Lolted to them on the upstreain
side. Brace piles for this row were driven overy 12 feet with their
tops bolted to the stringer. The river ends of the hurdles were further
strengthened by cross stringers bolted to the stringers of each row.

The drift row was carried to the 25 and the hurdle to the 20 foot
stage above low water at St. Louis, rising, however, with the river
above the 20-foot stage. For a length of 1,900 teet at the shore ends
of Nos. 1, 9, 10, and 11 only the hurdle row was driven, the depth of
water not requiring the drift row.

The woven foundation mattress of willows was 65 feet in width,
extending that distance below the drift row by which it was supported
during construction. It was placed before the hurdle row was driven.
Mattresses 200 feet long by 80 in width were placed at each end of the
hurdles for protection agaiust scour., Riprap was also used at the
shore ends. Wattling the hurdle row with willows aud sinking <he
drift wood where collected completed the construction of the hurdles.

The hurdles, which were built in depths of 2 feet to 36 feet of water,
were all completed by July 1, 1892, The extent of accretion produced
by them may be judged by the following:

Soundings taken June, 1892, showed a fill of 8 feet by a width of 400
feet at No. 1 hurdle, 15 feet by a.width of 600 feet at No. 6 hurdle, 10
feét by a width of G0O feet at No. 11 hurdle, or an average of about 12
feet over an area of about 160 acres. The filling has increased yearly;
by December, 1893, it covered the outer half of the areas inclosed by
the hurdles; the depth of fill at No. 1 was 10 feet; at No, 11, 15 feot;
between hurdles 6 and 7 it was 26 feet. The areas near to the original
shore line have also been filled, but not to such an extent as have the

ounter areas.
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