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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF
THE ILLINOIS AND OHIO RIVERS—IMPROVING HARBOR AND MIS-
SISSIPPI RIVER AT ALTON—ICE HARBOR AT SAINT LOUIS, MIS-
SOURI—IJMPROVING MISSISSIPPI RIVER AT OR NEAR OAPE GIRAR-
DEAU, MISSOURI, AND MINTON POINT, ILLINOIS—IMPROVEMENT
OF OSAGE RIVER IN KANSAS AND MISSOURIL.

Officer in charge, Capt. O. H. Ernst, Corps of Engineors,

1. Mississippi River between the Illinois and Ohio Rivers.—Piasa
Island.—A project for-the improvemeiit of the river in this vicinity was
prepared; but before the works'could be begun, the funds available were
withdrawn in consequence of the proviso attached to the appropriation
of March 3, 1881, and reappropriated for the purposes of the improve.
ment of the river at Alton.,

No other work was done between the Illinois and Missouri Rivers
during the year, and noie is contemplated under the general appropria-
tion during the comming year,

Cahokia Ohute—The present project for the improvement of this local-
ity was adopted in 1876, the object being to stop tlie inroads of the
river into the Illinois bank, and the consequent deterioration of the
navigation. This object was successfully accomplished last year; the
amount expended up to June 30, 1880, being $116,088.00. To finally
complete the improvement of the navigation in this vicinity it will be
necessary to shut off all the water from Cuhokia Chute.

No work was done here during the year, and none is contemplated
during the coming year.

Horsetail Bar.—The present project for the improvement of this local-
ity was adopted in 1873 and modified in 1879, the object being to afford
a channel not less than 8 feet deep. The natural channel was often not
more than 4 feet deep at the shoalest part. The amount expended dur-
ing the year was $116,078.53. The total amount expended to June 30,
1881, is 8511,629.44, and has resulted in securing a channel in which it
is expected that the depth will:not be less than 7 feet during the com-
ing year. A balance of $33,021.47 remains available from the appro-
priation of June 14, 1880, with which it is expected to practically com-
plete the work, though it will be the object of care for an uncertain
number of years, _ - _ ,

Twin Hollow and Widow Beard®s.—A project for the iniprovement of
these two adjoining locilities has been adopted, the object being to afford
a channel not less-than' 8 feet deep. The natural channel hias sometimes
been not more than 4 feet deep in the shoalest part. T'he works have
not yet been begun. An allotinent of $115,000 has been made from the
appropriation of March 3, 1881, B _ _ :

Kaskaskia Bend—The present project for thie protection of this bank
was adopted-in 1876 and modified in 1880, the: object being to stop the
caving in a bend 23,000 feet long. The amount expended during the
year was $12,320.34, The total amoiint expended to June 30, 1881, is
$66,4065,62, which was applied to the diréct revetinent of about 6,600
feet of bank and to work designed to change the direction of ‘attack of
the river. The work was tlis spring almost wholly, if not wholly, de-
stroyed by the action of ice and flood. The results are therefore prae.
tically nothing. The officer in charge in his annual report sets forth at
length the reason why this work slioiild not be resiiined in the interest
of navigation; and he poiiits out some objections to resuining it for the
protection of local interests., Should it be deemed proper to resume it,
a large appropriation, not less than 100,000, should be made available
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before the work is begun, A radical change in the course of the river
is required, the final cost of whicl, if caused by artificial means, cannot
now be estimated. Rapid changes are going on in the vicinity, and it
wonld seem proper to allow these to continue until the stream has worked
itself into better shape than the present one. No appropriation isrecom-
mended. The sum of $5,697.25 allotted to this work by the river and
harbor act-of June 14, 1830, remains unexpended. As this suin alone
cantiot be used here to :dny useful purpose, it is recoimmieiided that pro-
vision be made in the next river and harbor bill for its application to the
general improvement. _

Protection between Dickey Island and the mouth of the Ohio.—The present
projeet for the protection of this baiikk was adopted in 1876, the object
being to stop the caving in a bend 11,500 feet long, The amount ex-
pended during the year was 86,617.23. The total amount expended to
June 30, 1881, is $119,808.66, and has resulted in the protection of 10,700
feet of bank pmviousiy unprotected and in the repair and strengthening
of the works previously built by the Cairo Land Company, covering a
length of 3,500 feet more, making in all 14,200 feet of bank, To entirely
complete this part of the protection a small amount of work will be
required this year. -

Fstimate.—~The appropriation of $1,000,000 asked for is to be applied
to completing the works now progressing and to continuing those to be
begun tlis year at Twin Hollow, Widow Beard’s Island, and between
the mouth of the Meramec and Rush Towhead, and to beginning -new
works below the latter place. .

The programme is to make the improvement continuous, working down
stream from Saint Louis, by reclaimming land and building up new banks
thus reduecinig the width of the river to the uniform width of about 2 500 -
feet. - It is proposed by this means to secure a minimum depth of 8 feet.
The depth is now liable to become as little as 4 feet in some places and
less than 8 feet in every place where the width is greater than 2,600 feet.
Caving banks are to'be protected. From the changeable ’nat.u}e of the
stream, it is not practicable to give in advance the exact localities where
work will be required. The appropriation of this sum is recommended.

July 1, 1880, ainotint available...... .... R $283, 338 57
Amount appropriated by act approved March 3, 1881...... 600, 000 00
July 1, 1881, amount oxpended during fiscal year, exclusive .
of outstanding liabilities July 1, 1880................... 231,395 81 ’
Amonnt reappropriated by act March 3, 1881.............. 33,354 70
July 1, 1881, outstanding liabilities...................c.. 1,778 71
. —_— 266,529 22
July 1, 1881, amount available.... .o veeececncrcvonc cnae fo sssasisnsmes 616,809 35
Amount (estimated) requiréd for completion of existing project®. ...... 5,539, 420 32

Amount that can be profitably expended in fiscal year ending June 30, 1883 1,000, 000 00

(See Appendix R 1.) '

2. Improving harbor and Mississippi- River at Alton.—This work, for
which provision was made in the riverand harbor act of March 3,1881, has
not yet been begun, The project adopted lias for its ohject the removal
of the shoal now existing in front of the Alton landing. :

The officer in charge submits an estimate of $86,675.30 as the amount

* NoTe.—Amount reappropriated by act of March 3, 1881, to boapplied to harbor and
Mississippi River at Alton and amounts expended at Kaskaskia Bend are added to
estimate of last year.
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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTIIS OF THE
ILLINOIS AND OHIO RIVERS—IMPROVING HARBOR AND MISNISSIPPL
RIVER AT ALTON—ICE-HARBOR AT SAINT LOUIS, MISSOURI—~IM-
PROVING MISSISSIPPI RIVER AT OR NEAR CAPE GIRARDEAU, MIS-
SOURI, AND MINTON POINT; ILLINOIS—IMPROVEMENT OF OBAGE
RIVER IN KANSAS AND MISSOURI,

BEPOR'T OF CAPTAIN 0, H, ERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGE, FOR THE FISCAL YEAR ENDING JUNE 30, 1881, WITH OTHER
DOCUMENTS RELATING TO THE WURKS.,

UNITED STATES ENGINEER OFFICE,
Saint Louis, Mo., August 11, 1881,
GENERAL: I have the honor to transmit herewith my annual reports
f(;r the fiscal year ending June 30, 1881, upon the works under my
charge. 4 .
& Very respectfully, your obedient servant,
~ O. H. ERNST,

Captain of Engineers.

= Brig. Gen, H. G. WRIGHT,

Chic¢f of Engineers, U. 8. A.

R

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE ILLINOIS AND
OHIO R1VERS.

BETWEEN THE ILLINOIS AND MISSOURI RIVERS,

At the date of my last annual report the sum of $33,525.85 was avail-
able for expenditure within these limits, A survey had been made of
the river in the vicinity of Piasa Islund with a view to preparing a plan
for the improvement of that locality. The map was in course of prep-
aration, -

As soon as the map was’completed it was made the subject of study
and a project: for the improvement was prepared, an outline of which is
shown upon the adjoining sketeh, Plate 1. It was forwarded to the
department with my reportof Angust 26, 1880, A Board of Engineers
having Leen convened to report upon this project met in Saint Louis
November 23, 1880, , :

The working season had already terininated on aecount of the unu-
sually eurly advent of winter, Before the opening of the spring of 1831
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the funds available were withdrawn and reappropriated for another pur-
pose Ly the following proviso in the river and harbor act of March 3,
1881, viz:

= = * Aund the sums of money heretofore apppropriated for the improvement of
the Mississippi between the Illinois and Missouri Rivers aiid unexpended.are hereby
reapproprinted, and shall be applied to the improvement of the harbor and Mississippi
River at Alton,

The sums rveferred to amount to $33,354.70. They will be accounted
for hereafter in a separate annual report (see report upon barbor and
Mississippi River at Alton).

The gauges at Grafton and Alton were read daily. The records are
hereto appended, that of the former marked A, and that of the latter
marked B. o v

No other work was done within these limits during the year, and none
is contemplated under the general appropriation for the coming year.

OAMOKIA OHUTE,

The dam constructed across this chute in 1878 and repaired in 1870 has
settled about 3 feet, leaving its crest o'oout 6 feet above the low-water of
1863" otherwise it remains in good condition. It has fully accomplished
the tirst result expected of it, viz, stopping the erosion of the Illinois
shore. The second and more important result—the improvement of nav-
igation by deepening the watér in the chute west of Arsenal Island—
is now becoming evident. Heavy shoaling has takén place during the
recent high-water in the upper part of Cahokia Chute, which will shut
oftf nearly all the water from that chute at medium and low stages.
This must necessarily be followed by a marked improvement in the nav-
igation of the other cliute.

The height of the deposit already much exceeds the height of the dam.
The work of the latter may be regarded as nearly finished. The present
navigable channel will becomme better as the new river bank at the head
of Cahokia Chute becomes higher.

The complete reclamation of this ground will be necessary to finally
complete the inprovement of the navigation, and this will probably re-
quire some supplemeéntal works in the future. But the process of build-
ing up the new bank is going on now i 8o satisfactory a manuer that
it is thought best to do nothing further at this locality until the favora-
ble impulse given by the dam shall have finally expended itself,

_HORSETAIL BAR.

Operations at this locality were continued throughout the year when-
ever the elements wounld permitit. A long winter and a flood in the
spring impeded the work and prevented its completion. Plate 2 shows
the location of the works as they have now been constructed. Under
the influence of the hurdles on the Illinois side, aided by changes caused
by the dam across Cahokia Chute, several miles above, the channel early
last autumn was shifted to the desired location on the Missouri side, as
shown. ‘

This change rendered it possible to suspend the construction of hur-
dles on the Illinois side sooner tlian-had been anticipated. The influ-
ence of these works in causing deposits was felt all the way to Carroll’s
Island, £ miles below, but so long as the efforts of the river were directed
towards retiining its channel through them, it was necessary to re-en-
force them by adding to their number. These efforts having been to &
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great degree withdrawn, the works upon this side were suspended at
secondary hurdle No. 29, The construction of hurdles on the Missouri
side was begun in the spring, and was executed at a high stage of the
river, the disadvantage of working in deep water being nore than ¢om-
pensated for by the richer supply of building material carried by the
river at that season. . L, =

Tle total length of primary hurdles-—-the name given to the longi-
tudinal hurdles located upon the line of the new bank—constructed dur-
ing the year was 9,600 feet, of which the cost, including engineering and
contingencies, was $37,640.63, or $3.95 per linear foot. The total length
of secondary hurdles, the name given to transverse lines, was 22,000
feet, of which the cost, includiiig engineering and contingencies, -was
.$78,637.90, or $3.57 per linear foot.

Of these totals 1,900 feet of primary hurdle and 11,030 feet of secon-
dary hurdle were coustructed upon new- ground. ”Dhe balance were
consumed in reconstructing and repairing the work of this aud of the
previous year. This adds $8.563 per linear foot to the cost given last

ear of the dike built with floating curtains in prolongation of the train-
ing-wall, now called primdary hurdle, mmaking the total cost $24.28 per
running foot. At the beginning of the year 31,000 linear feet of secon-
dary huilles had been constructed. The additions give 42,030 feet
among which the repairs are to be distributed.

The process of building up the new banks has continued in a satis-
factory manner. There have been occasional drawbacks when, a breach
being made in the hurdles, the water would concentrate iu & small chan-
nel and scour out some of the new deposit.. Damages of this kind are
to be expected at this stage of the work, and have been anticipated
from the beginning. They are necessarily attendant upon a system in
which brute strength is largely replaced by vigilance.

The breaclies have been promptly and easily repaired. The final
results for the year have been a substantial gain at nearly all points.
Enormous deposits have been secured over the entire aren between sec-
ondary hurdle No. 29-and Carrolls Island, as well a8 within the arcas
inclosed by the hurdles. Those on the Missouri side have been quite
uniform in thickness, the top presenting a regular surface. Those on
the Illinois side have in some cases taken the shape of the long conical
bars peculiar to the Mississippi, and differ largely both in the actual
thickness of deposit and in the height to which they extend. The height
attained in some cases exceeded all expectation. The crest of one bar—
the highest—made its appearance at a 31-foot stage, the fill at that
place having been 23 feet since last July. Greater fill f\as occurred clse-
where, but at lower levels, The top of this bar was higher than the-old
bank; it has since shrunk to about the same height. The largest fill in
the two years was secured in the deep hole just below the old dike 3,
where, in the spring of 1879, there was a depth of 70 feet at a 12-foot
stage., Dry bar has appeared at this place this year at a 22-fuot stage,
showing a fill of 80 feet. At some places, on the other hand, the fill has
been but a few inches, though, as a general rule, such places have been
under the influence of the works for but short periods. Ilates 2 and 3
show the position of the deposits as they would appear at a 15-foot stuge
at the end and at the beginning of the year. That is the stage above
which it is believed that the willow will grow, and at which further
reclammation may be left to nature, The-appearance of the bars at &
lower stage is shown upon the sketches accompanying the report of Mr.
Currie, assistant engiueer.

The total quantity of material deposited within the area to be re-

96 =
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claimed since the introduction of this system two years dgo is over
13,000,000 cubic yards. This volume taken from the water-way of the
river must be rep\aced by the excavation of a nearly equal volume, unless
the area of cross-section and velocity of the stream are largely altered;
an occurrence which is not the least probable. The beneficial effect upon
the channel may be expected with perfect confidence.

The change in the location of the chaiinel was a great gain, but was at
firat attended by a decrease in the depth below what was found the year
before. The material composing the bars on the Missouri side consisted
largely of coarse gravel, many of the pebbles measuring 3 inches in
diameter, The excavation of this material was comparatively slow.,
Three principal reefs were developed. _

On the 20th of August the depth upon the upper the reef—the most:
prominent one—was %lut 6 feet 6 inches, the Saint Louis gauge reading
11 feet 6 inches. This reef was raked with a large harrow dragged by
thelsteamer Anita, and in a few days a depth of 1 foot additional was
made. y

The river then rose and the reefs were/not agnin noticeable by naviga-
tors until October. On the 22d of October, the gauge reading 10 feet 2
inches, the depth was 6 feet on both the second and third geefs, the
depth on the upper reef being about a foot greater. The steimer not
being available, the harrow could not be used, and-there being & less
depth at some oéher points between Saint Louis and Ogiro, theriver was
left to do its own excavation. This it did slowly but eﬁtectually. On
the 3d of December, navigation being suspended on account of ice, with
the gange reading lfeet-, the depth on the three reefs was 4 feet 5 inches
and 4 feet 6 inches, respectively., .

On the 15th of December, with the gauge reading b5 feet 6 inches, the
least channel depth on any reef was 7 feet; that is, there had been a
total vertical cut since August of 6 feet 6 inches.

It being the habit of the river in wide places such as this to drop a
portion of its sediment in its channel at high stages, it was expected
that much of this excavation would have to be renewed during the com-
ing year when the water falls. The channel depth has therefore been
watched with considerable interest during the prolonged high-water of
this spring. = ’

The highest stage reached by the river was 33.66 feet, May 6. On the
9th of May, the stage having fallen to 29.9 feet, the least-channel depth
. was 31 feet, showing a fill of less than b6 inches since December. On

the 4th of June, the gange reading 21 feet 4 inches, the depth was 21
feet, showing a flll of 1 foot 10 inches since December.

On the 9th of July, the gauge reading 21 feet 6 inches, the depth was
17 feet, showing a fill of 6 feet since December. Under the circumstan-
ces—the river remaining above a 20-foot stage for over four months, dar-
ing two of which it was above 25 feet, and for two weeks above 30 fcet—
this fill is remarkably small.

The material thus deposited is light alluvion, the removal of which is
very different from that of the heavy gravel excavated last autumn., It
is expected that its removal will be accomplished so rapidly that the
reefs will not again appear as obstructions, at least until a stage lower
than that of last autumn is reached. The amount of this channel filling
at hig(llx-water should diminish as the height of the new banks is in-
creased.

The results of the year’s work have been such as to increase the confi-
dence felt in the eficiency of the system of construction here adopted.
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The break-up of the ice this spring was the most violent of which there
is any record. The flood which followed nearly equaled that of 1826 in
height, and has never been excecded more than four tiies, as far as
known. A combination of two such oceurrences in one year is a rarity
that need not be expected more than once in half a century. A

The total destruction of such portions of the works as had not coi-

leted their work of reclamation at the time of the break-up inight have
en anticipated. Instead of this, only 4 portion of the primary hurdle
was carried_away, and the injuries to the secondary hurdles were not;
excessive. Equal damsge would have been inflicted tipon any ordinary
dike,however massively constructed. Although more extensive repuirs
than usual have_been rendered necessary, largely increasing the cost,
. the works upon the whole have passed tiu'ough the ordeal in a very
satisfactory manner, o - v v

The experience of the year has led, however, to some modifications in
the details of construction, which, though increasing the original cost,
are thought to be in the interest of economy.

The floating curtains, supported at one side by buoys, and anchored
on the other side to the bottom, of which several forms were illustrated
in my last annual report, were originally introduced for application in
very deep water, where piles could not be used to advantage, They
served their purpose well, causing the depth to decrease so that piles
could afterwards be used, and they may again be resorted to where great
depths are to be contended with. But their employment cannot be ad-
vantageously extended to shoal-water, for the reason that it is not prac-
ticable to devise a thoronghly efficient buoy which shall at the same
time be cheap. For all depths less than 35 feet the most efficient sup-
port for the brush obstacle is the pile, which actsin the double capacity
of anchor and buoy. o

For depths of 10 or 12 feet, sometimes increased to 15 feet, the briish
iswattled directly upon the piles. In greater depthslight hurdle-work
mattresses are launched from floating ways, and secured in a vertical
position against the piles.

The reasons for this difference are that in considerable depths the
work of sinking the brush course by course is tedious and expensive,
8Iilld the structure, when finished, has great buoyancy, tending to lift the
piles.

The mattress launched against the piles is deprived of its buoyancy
by the load of stone at one side which is used in sinking it. All piles
are now braced, except in very shoal-water, 6 feet or less depth, the.
braces being introduced at intervals of 20 feet. The primary hurdle is
provided with a footing of brush, .

But little additional information relating to the plantation and growth
of willows has been obtained. Cuttings of the larger diameters have
more vitality than those of the smaller. A cutting should not be leas
than 1 inch in diameter. Nothing new concerning the lowest level at
which the willow will grow has been procured, for the reason that the
cuttings planted at the lower stages were either washed away or were
covered with niud, and were lost. That level is believed to be not far
from 15 feet above the low-water of 1863. A vigorous plant is not killed
by being covered with mud and water for many weeks. _

The works at Horsetail were under the supervision of Mr, D, M. Currie,
assistant engineer. His report, to which attention isinvited for details,
is appended, marked E.

The expenditures were $116,078.53,
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TWIN HOLLOW AND WIDOW BEARD'S,

A detailed hydrographic survey of the river, from the foot of Uarroll's
Island to thie mouith of the Meramee, was made in October by my assist
ant, Mr. P. O. F. West, A plan for_the improvement of tliis portion of
the river, which includes the two notorious localities known as ¢ Twin
Hollow” and “Widow Beard’s,” was submitted with my report of Jan.
uary 28, 1881, An outline of it is shown upon the adjoining sketch,
Plate 4. It has not been practicable to begin these w.rks i want of
the necessary plant. The Iarge additions now being made to the latter,
and the near completion of the works at Horsetail, will render it possi-
ble to push these new works with vigor during the present season.

PROTECTION OF BANK NEAR KASKASKIA.

Operations were resumed at this locality as soon as the water had
fallen to a suitable stage, in the latter part of September. The work of
former years was found breached in two places and more or less dam-
aged in several others. The water, entering through the breiiches in the
form of eddies, had excavated curious bays of elliptical form. The
diameter of oneof these bays at the mouth was 180 feet, and the horizontal
distance to which it had entered the bank was 135 feet. Orders were
given to cut tliese bays off from the river by a line of fixed hurdles, built
upon the line of the old bank, witli a-view to stopping the action of the
water-augur and to cansing deposits instead of excavation. Orders werc
given also to repair and strengthen the old work, after which it was to
be extended down stream, using brush throughout instead of stone as
before, for the high-water portion, and to begin the construction of a
series of hurdle-dikes designed to change the direction of attack of the
river. :

Only a portion of this programme could be carried out. The liurdles
crossing the mouth of one of the bays was completed and immediately
gave beneficial results. Piles were driven for a similar construction ab
the other bay, but before the wattling could be completed a suspension
of the work was made necessary by the advent of severely cold weather,
To strengthen the old work two mattresses, measuring respectively 750
and 265 feet in length by about 80 feet in width, were sunk at the foot of
the slope, outside the former protection. They overlapped each other by
gbo;x{t 10 feet, thus giving a continuous protection to about 1,005 feet: of

ank, "

To change the direction of attack of the river, a hurdle-dike was begun
at the foot of Sainte Genevieve Island and built out to a total length of
1,140 feet, the outer 380 feet, however, not being completed. It acted
in the manuer expected of it, causing heavy deposits. On the 17th of
November 4 inches of snow fell, and heavy ice formed in the river, put-
ting a sudden stop to the work. This proved to be the permanent advent
of winter, and operations were not resnmed. _

The works at Kaskaskia Bend were under the local supervision of Mr.
Max E. Schmidt, assistant engineer. For a detailed description of them
attention is invited to his report, extracts from which are appended,
marked F, _ .

During the severe winter which followed these operations, ice was
formed in the river, varying from 1 to 2 feet in thickness. On the 10th
of February the river rose 8 feet at Saint Louis, the most extraordinary
rise in a single day on record. The enormous forces developed by this
rise were disastrous to the work. Great fields of heavy ice thrown
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against the outer portion of the hurdle-dike promptly destroyed that
portion. The ice soon gorged in the channel sonth of Sainte Genevieve
Island, about 4 miles above Kaskaskia Bend, foreliig a large body of
water dowi the north chute (see adjoining map, Plate 5). This chite
was rapidly enlarged, and thie dike was attacked in the rear, The ice
gorging between the dike and the main Illinois shore, a deep cliannel
was cut through the root of the dike botween the Intter and Sainte Gene-
vieve Island. The water rapidly rose above the dike, and the latter,
what is left of it, has been subnierged ever since. It is probably almost
wholly, if not wholly, destroyed.” ,

The direct protecetion suffered severely also. Standing as it does nearly
at right angles to the direction by which the stream approaches fiiin’
above, it was exposed to such assaults as iminense fields of ice 2 feet thick
moving with a velocity of 7 or 8 miles an hour can give, A field of this
character striking the shore seemed checked for a moment, but it was
presently observed to be moving slowly up tlie bank, earrying a slics of
the bank-protection and all with it. Many layers were piled up over each:
other upon top of the bank 30 feet above low-water, In this manner tlie
part of the bank which was above the water surface was stripped of its
protection. As this enables the river to cut inbehind the mattresses at the
foot of tho slope, it is probable that most of this work also is destroyed.
The prolonged high-water of this spring has rendered it impracticable
to ascertain with acecuracy what the condition of it is, .

After the ice had done its work of destruction, the river rose steadily,
with but few and slight oscillations, until in the latter part of April it
went over its banks, and there was a flood.

Tle overflow, concentrating in a slight depression in the strip of land
which separated tlic Kaskaskia River from the Mississippi, formed a con-
siderable stream, which poured into the foriner river with a fall of about
6 feet. -This overfall soon cut a deep hole in the soft, alluvial soil
which constitutes the river’s bed, and then began the process of cutting
back towards the Mississippi, with which a junction was soon forined.
This cut was opposite the lower end of the work, upon which further
damage was inflicted. A deep exeavation approaching the revetment
from the rear fotally destroyed it throughout the width of the cut. The
cut is now about 500 feet wide and 30 feet deep when the Mississippi
is at a 22-foot stage. There has been no enlargement as yet of the Kus-
kaskia River below the cut. " v

The total result of the ice and the flood, so far as it can now be ascer-
tained, is that it will be necessary to begin the work again from the
beginning. .

In this state of affairs it is a pertinent question whether the work
should be abandoned or should be begun @new. The accompanying
map, Plate 5, shows the position of Kaskaskia Bend with reference to
the Kaskaskia River, and to the Mississippi for some niiles above and
below. The position of the channel is represeiited by the broken black
line. It shows where the efforts of the main stream are directed. Pass-
ing out of Sainte Genevieve Bend, the channel crossesover to the Illinois
side and enters Kaskaskia Bend i a direction nearly at right angles to
the Illinois shore. The Illinois bank thus constitutes an obstacle directly
in the path of the river. The results are the same as those given by any
other great obstacle, viz, a sharp change of direction, & heaping up of
the waters, an increase of slope and velocity, with their attendant difli-
culties for ascending navigation. It is certainly not in the interest of
navigation to make the present location of the channel permanent.
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Curvature much more gentle than that here existing is required to give
safe and easy navigation, - o

The necessity of this becomes still more apparent when the stability
of the works is considered. The protection of the bank causes inereased
scour at its foot. It is evident that in the case of a curve which is un-
naturally, sharp, like this one, the additional scour must be unusually
great., While this adds materially to the difficulty and cost of the work,
it is believed to be practicable to hold the bank so long as water alone
is toberesisted. Butthe movements of ice introduce new conplications,
For sccurity against these, easy curvature is a necessity, =~

This cannot be obtained withotit a radical change in the location of
the channel somewhere between Little Rock and Chester. Topush the
stream out of Kaskaskia Bend, filling up that bend and cuttiig off the
{;oint opposite, retainiiig the present position of the channel above and

clow, would accomplish this result with less injury to the inhabitants
of the country than any other plan that occurs to me. »

This would be an operation of great magnitude, and sliould be under.
taken only with that understanding. Whether it could be finally accomn-
plished at all is doubtful. The dike built last autumn at the foot of
Suinte Genevieve Island was the first step towards that end, and there
. can be_no assurance that similar works in the future will not meet a

similar fate. In any event, the operation would be a long and costly
one. To move bodily one of the largest rivers in the world from one
Blace to another is no small undertaking, Navigation must necessarily

e interfered with more or less during the execution of the work., Its

"cost cannot be estimated any more than that of a battle, which it would
in many respectsTesemble. It would be several hundred thousand dol-
lars at least.

The recent enlargement of the chute north of Sainte Genevieve Island
—the map is constructed from a survey of last year and does not show
the enlargement—and the cut into the Kaskaskia River suggest two
ways by which the river may accomplish the necessary straightening
in the next few years, if left to itself. .

Other ways may be developed by the stream itself in a short time, for
changes are rapid where the shape is so unnatural as in the present case,

In carrying out the programme of working down stream from Saint
Louis in the general improvement of the river adopted for reasons given
further on under the head of appropriation of March 3, 1881, it may be
several years before this locality is reached. In the mean time the river
will probably have worked itself into a better shape, but, whether that
happens or not, the approach to any works which may be constructed
here cannot be assured until after the improvement of the river above.

If the funds to be employed in this work are to come from the gen-
eral appropriatlon for improving the navigation, as heretofore, there can
be no question that the interests of navigation require that the work
should now be abandoned.

~ It is true that the work was originally undertaken for the protection
of land, and not for the improvement of navigation, and that this inter-
est will suffer by its abandonment. _ _ _

Experience has shown that the land which is immediately threatened
canitot be protected without turning the river entirely away from it, or
bringing it to it in a direction totally different from the one by which
it now approaches, In either case other land must be destroyed, and
in the latter case Sainte Genevieve would be deprived of navigable
water. Theriver must be straigltened. In whatever way that be ac-
complished, some one must sufter, fertile lJand must be destroyed, and
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riparian owners, possibly town sites, must be deprived of navigable
water, These injuries, if inflicted by the government, would be a just
cause of complaint; it inflieted by the river without artificial aid, they
aie the act of a power from whose judgment there is no appeal. . There
are therefore objections also to undertaking at this time a rectification
of the river.for the purpose of protecting the local interests now endan-
gered. Should it be thought proper, however, to do this, it is desirable
that the money be provided separately from the general appropriation
for improviig the navigation, and that a large sum, not less than
$100,000, be made available before the work is begun. It is to be re-
marked that this is the value, at $50 per mcre, of 2,000 acres of land.
The expenditures were $12,320.34, leaving a balance of $5,697.25,
which by the act of June 14, 1880, is required to be expended in this
vicinity. As the employment of this sum alone would be simply to
throw it away, it is desirable that it should be made available by new
legislation for expenditure in the general improvement of the river.

{DICKEY’S ISLAND TO MOUTH OF OHIO.

A few breaks in the revetment of the bank in rear of Cairo were found
to have occurred; and the short working season of last autumn was de-
voted to their repair, )

This work was under the general direction of Mr. Max E, Schinidt; as-
sistant engineer, and under ths immediate charge of Mr. W, 8. Mitchell,
assistant engineer. The report of Mr. Mitcliell to Mr. Schmidt is ap-
pended, marked G, to which attention is invited for details.

Alternating floods from the Ohio and Mississippi rivers have pre-
vented the prosecution of the work this spring, The planting of wil-
lows upon the upper portion of the slope remains to be done.

The expenditures were $6,517.23.

METHOD OF CARRYING ON THE WORK.

All work during the year has been done by hired labor and purchase
of material in open marlet (except piles), and with satisfactory results.
It is proposed to continue the system duriug the coming year, for the
reason that the character of the work will not admit of the contract
system without injury to {he interests of the United States.

The reasons for this were fully set forth in my last annaal report.

See Aunual Report of Ohief of Engineers for 1880, pages 1374, 1373.)
hese reasons still exist, ’
EQUIPMENT,

It had become evident before tlie close of the working season last au-
tumn that a readjustment of the plant would be required to provide for
the necessities of the works under the new system of construction, A
considerable number of additional barges and pile-drivers would be re.
quired. Additional quarter-boats also were needed. It was thought
best not to make any large additions until a new appropriation should
be assured. The additions were at that time limited to one steam
pile-driver, two quarter-boats, and three model barges. Advertiscments
for proposals for constiucting the barges were insertgd in the oflicial
advertising newspapers of Saint Louis, Cincinnati, Louisville, Ky., and
Quiney, IlL, but only one proposal was received. This proposal being
considered unduly high, it was rejected, and the barges were built Ly
hired labor and purchase of material in open market. The pile-driver
was constructed in the same manner.
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The approprintion of Mareh 3, 1881, providing for a large oxpinston
of the work, corresponding ndditions *.o the plant huvo been necossiivy,
For the expendituro of 600,000 per annuii, it was ostimated that forty-
five baeges and twonty pilo-drivers wonld bo required.  OfF these, ofght.
een barges and six pile-drivers were onhiind;- _

The most servicenblo and conveniéint kind of bargo; iind the most eco.
nomienl in towing, is tho model bavge ; bt its litgh prico has rendoreid {6
desirable to resort for the presont to some oller meansof teansporiat i,
Twenty-sevensecond-hmid conl barges orbarge flats wera procured_from
the-Ohio River, Theso avo now being fitted with enpstans amd rough
decks, and otherwiso ropaired. o

They are expeeted to Inst two or threo years, at the end of which timg
they ean be replaced by similar vessels or by madel barges, as may bo
thought best, -

To avoid the delay incidental to building by contraet, the construe.
ltinn of fourteen new steam pile-drivers was begun in Mareh by hived
abor,

Progress upon them has been much impeded by the failure of Tumbor
merchants to deliver materinl, At thoe end of the year five of them were
completed and good progress was making upon the others, A detuailed
drawing of one of these machines was forwarded fo the department with
ny letter of April 25, 1881, s

‘With a view to keeping down to the lowest lithit oxpenditures upoii
neiv plant, no additions have been mado to the quarter-boats. Portable
buildings, as kitchens, Inborers’ quarters, and offices, ave in coiirso of con-
struction, These can be set up on shore and moved whenover it becomes
necessary. They are less expensive than floating quarters, und, whils
not so eonvenient, ean be ntilized at the more extensive works, while the
quarter-boats now on hand are employed at the places wliere the force
is engaged for shorter periods, The prineipal objection to buildings on
shore is the possible diftienlty of procuring permission from the owuners
of landgo put them up.  This difliculty may vanish in practice, in viow
of the fact that they can be removed at a moment's notice.

Four buildings, each providing an office and quarters for an assistant
engineer; four builidings, each providing kitchen, store-rooms, and u;ess-
room for seventy-two laborers, and two buildings, each providing sleep-
ing-quarters for seventy-two men, have been constructed.

The expenditures upon this plant werc $75,440.04,

As this extensive equipment cannot praperly be charged to the cost of
the work in any one year, a special record is kept, in which it is treated -
as so much unexpended appropriation, . = ‘

Bach work is charged for the use and repairs of such equipment as
may be einployed upon it. The amount proper to be charged is obtained
from the first cost and average life of the vessel. Small repairs are
charged to the work at the time when they are made. Ixtensive repairs,
which increase the value of the ressel, are added to the balance remain-
ing of the first cost, and treated like that. In this way an accurate
statement of the actual cost of each worlk, including all contingencies, is
procured. _

It is in this way that the costs given in this report are ascertained,
The préesent valuation of the property remaiiiitig to be-distributed in the
future is given in the last column of the following table, in which are
given, also, its valuation at the beginning of the year, the sums which
have been expended upon it, and its estimated deterioviation during the
year,
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SURVEYS,

Thao genoral topogeaphical survey, which at thie beglhtining of the year
had been earried” down. as far as Kaskaskia Bend, was resiumed in the
lntter part of July, It was lonrned o fow diays after the party had taken
the flold that the Mississippi River Commission were sabout to run aline
of preciso levels over the same ground, Leveliiig ojierations were at
once suspended and the work was limited to tracing the shore lines and
topography of the banks., These levels terminate 9t the mouth of the
river Aux Vases. The topography having been extended to the foot of
Cousin Wills Island, it was there suspended in the latter part of Angust
nntil the complotion of more pressing work, which required the serv-
ices of the nassistants and the plant. It was resumed in the latter part
of October, and was extended by the 20th of November to Allen’s Land-
ing, where it was stopped for the season by severe cold weather. A press-
ure of other work has prevented its continuation this spring, but it is
expeeted that it will be resumed at an early day.

The length of river surveyed was 21 miles. The work was executed
with the plane-table upon a scale of 514y, using the old triangulation
as a ground work. It was under the direction of Mr. P. 0. ¥, West,
assistant engineer. o _ ,

Besides the specidl survey from Oarroll’s Island to the mouth of the
Meramege, already alluded to, there has been undertaken this spring,
under the -appropriation of March 3, 1881, with a view to preparing
plans of improvement and estimates-of cost, a detailed hydrographic
survey from the Merainee to White Sand Depot, omitting a stretch of 4
miles near Brickey’s Mill. = o

Two parties have been employed under the respective direction at. first
of Mr. P. O. F. West and Mr, W. 8. Mitchell, assistunt engineers.

Mr. West haviig teidered his resignation, his party was placed in
charge of Mr. J. O. Holinan, assistant engineer. The field work is com-
pleted to Rush Towhead, 19 iiles from the Meramee, where it has been
suspended, as it is believed to be far enough in advance of the improve-
ment to provide for present necessities. It isdesirable in preparing plans
to have tlic maps as recent as practicable. The survey will be resumed
whenever the advance of the iniprovement renders it necessary.

The hydrographic maps made for the purpose of preparing plans of
improvement have been constructed with the plane table, the scale being
ro'oo- . A hydrographie survey with this instrument being something of
a novelty, Mr. West has, at my request, prepared a deseription of" the
method as devised by him, which is appended, marked IL. ‘The method
has proved to be well adapted to the conditions of our work, in which
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the sheets of water are long, comparatively narrow, and.tolérably
straight. It is rapid, acenrate, and economical, its cost beiing less'than
75 per cent. of a transit survey executed to the snme degree detailed.
The expenditures were for general topographical survey, 21 miles,
£1,900.62, and for detailed hydrographic surveys, 254 miles, $5,605.18,
The gauge at Gray’s Point was read daily throughout the year.
A copy of the record is appended, marked O.

NAVIGABLE DEPTH BETWEEN SAINT LOUIS AND CAIRO.

The changeable character of the bars and shoals in this portion of the
Mississippi River often making the navigation good at some place where
in the previous year it was bad, and wvice versa, render it desivable that
a record should be kept of the (iepths fourid dat different seasons at local-
ities where obstructions are most often found. ,

Withoiit a record of this kind the engincer often lias tradition alone
to guide lim in deciding whether any given portion of the river shall be
the subject of improvement or not. It will often happen that his hydro.
graphic survey will show a good channel at a place where the year befors
it was very bad, and where the year after it may without improvement
be the same, =

It is evidently impracticable, on account of the cost, to provide special
observers who shall watch the gppearance and disappearance of every
bar over a long stretch of river. , .

The Association of Saint Louis and New Orleans pilots have farnished
me the means of compiling & record which will answer the purpose rca.
sonably well, and will, I think, constitute a valuable contribution to the
history of this portion of the river. Whenever a member of this asso-
ciation has passed over the river between Saint Louis and Cairo he im-
mediately makes a written report to the association, noting any change-
in the location of the channel and the depths found upon the bars,
These reports, after serving their purpose with the association, have been
transferred to me. , v :

The tabular statement appended, and marked D, gives the depths thus
reported for nearly every day from the 1st of August to the close of nav-
igation in November. The depths were measured. with the ordinary
sounding lead of the boat, except where they were less than 6/, when a
rod was usually employed, giving a more accurate measurement.

At high stages the boats frequently did not follow the deepest water,
the reports were much less frequent, and the measurements themselves
were much less accurate. The data procured in this way, at such times,
would be misleading rather than instructive. The statement, therefore,
does not include the reports made during the spring months. -

The record, as it stands, gives a fair picture of the condition of the
river during the low-water season, as it appeared to those engaged in
navigating it. Inmany cases aless depth isreported by one person than
was found by another on the same day, tlhe difference being due to the
difficulty of following out the deepest channel in a wide expanse of
water. Strict accuracy caiinot be claimed for any gne measurément,
but if several days be taken together, the gauge record also being con-
sidered, a close approximation to the depth existing throughout the sea-
son upon every bar will be found. . o B
~ The river did not reach a very low stage this year, and the navigation
upon the whole was better than it has sometimes been in former years,
The least depth reported was that in the crossing from Wahoo to Cape
Girardeau, which was 5. The phenomenon of a falling river, attended
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by a maintained or increased depth upon the bars, is illustrated in a
number of cases, . . S _
Some well known localities’do not appear in the list, because the nav-
igation there has been good this year, and no soundings were taken.
An effort was made to proeure similar reports for the portion of the
river above Saint Louis, but it was not successful,

STANDARD LOW-WATER,

The lowest water recorded at Saint Louis is the low-water of 1863.
That level constitutes the zero of the gauge at this place, and it is usual
in speaking of low-water, without other qualifieation, torefer to the low-
est water, or the zero of the gauge. The term low-watér when applied
toa plane of referéuce from which are to be measured the channel
depths to be procured or mnaintained by the works of improvement, has
never been defined. L , , :

Such alevel must be determined by considerations different from
those by wlich the zero of a gauge is fixed. The latter may be any-
whiere, it being convenient to place it so low that the reading shall
always have tho plus sign. Low-water of 1863 seems a very proper
level for that purpose. Buat to take that as the level below which a
depth of 8’ is to be procured is to require more of the works than is
necessary,

The season of lowest water always occurs in the winter, when the
sources of supply in the North are closed by frost. At this season the
river is subjected to ice gorges, which, while putting a stop to naviga-
tion, dam back the water and cause the gauges-to give indications which
are entirely abnormal. The low-water of 1863 occurred on the 21st of
December, and there is every indication, in the record before and after,
that it was occasioned by an ice gorge. For the purposes of navigation
it is a matter of indifféerence how little a depth there may be in the chan-
nel wlei the river is frozen over. The level from which it will be proper
to measure depths should be tlie lowest one to which the river is likely
to fall during the navigable season. This can only be determined by a
comparison of the gauge record with the dates upon which navigation
has Leen suspénded on accountof ica for a considerable number of years.

The gauge record kept at Saint Louis up to October 16, 1871, gives
simply an approximation to the different stages of the river. I am in-
formed by Mr. Jacob Leopold, who kept the record, that there was no
gauge. v

The level of the water surface was ascertained by leveling down from
the city directrix whenever the city surveyor happened to be on ‘the
spot, the stages for the days between such occasions being computed
from the estimated rise or fall of the river since the previous leveling.
While itis probable that the low-water of 1863 received special attention
as being an extraordinary occiirrence, it i3 evident that as a general
rule the stages given in that record are not to be relied upon for the
purpose of the present investigation. In October, 1871, aregular gauge
was established by the Signal Service; and was read for the first time on
the 16th of that month, and in 1873 the present permianent gauge was
established by Major Mérrill. A reliable gauge record exists, then, for
only about 10 years. This is perhaps not a sufficient length of time to
fix with accuracy a standard low-water, but as sich a standard is con- -
stantly needed for the purpose of studying hydrographic maps, it seems
proper to seleet one which shall be as near an approximation to the truth
as present information will permit,
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I'have procured from therecords of the Sairit Louis and Vieksburg
Anchor Line Steamboat Compaiiy, and of the Merchants’ Excliitfige of
Saint Louis, the ddtes upon which nuvigation has been suspended on
account of ice between #dint Louis and Cairo during the time covered
by the reliable gange record.

A conveiiient way to discuss tliese records is to assume soine Tovel as
an approximate standard low-water daid to conipare this with thém, A
stage of 4'above the low-water of 186318 assumed, Tho followiiig tabls
shows the year aiid the season wheéi the river fell below tlils level, with
its condition as regards ice at such times, the nuinber of days dutiig
which it remained below the assuimed standard when not closed by ice,
and the lowest level which it reached : .
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1871 i Octoboer 18 to November 11, 41 | Novomber28 to Decembor 6, 14 27 147
Novembar 20 to Decembor December 20 to Docember
ngecember 20 to December 20,
1872 | Jauuary 16 toJanuary 17, Jan- 48 | January 24 to Jannary 30, No- 28 20 21.
uary 18 to January 30, Nov- vembor 20 to Decombor 4,
ember 24 fo Decomber 26, g;ecomb’er 12 to December
1873 | November 30 to Decembor 2... B locrees connivrnonmsococccsacnses 0 3 0.14
1874 | December30and 81........... 2 | December 30 and 31 .......... 2 0
1875 | Jannary 1 to Jannary 4, Jan- 6 | January 1 to January 4, Jan- 8 0
uary 6 and 7. uary 6 and 7, ’
1876 ; 0
1877 0
1878 .a- 1]
1879 | December 25 and 26........... 2 | Docember 25and 26 .......... 2 0
1880 | Novemher 28 to Decomber 2... 6 | November 28 to December 2.. 5 0

It appears from this that daring the last seven years, 1874 to 1880;
the river has not fallen below the assumed standard ab all, except when
closerl to navigation by ice, and in the preceding year; 1873, it was below
it but three days, and then only fourteen-hundredths of a foot. If the
record of the last eight years be alone considered, there can be no doub
that the assumed standard is quite low enough. .,

In 1872 the river was below the assumed standard for twenty days
when not actually closed by ice. Seven of these days, December 5 to
December 11, being preceded and followed by a frozen river, were not
available for any heavy movement of freight. .

During the eight days January 15 to 17 and January 19 to 23, the
latter followed by a closure, the river must liave been threatening and
expected to close (it had been closed during the preceding moiith, Decein-
ber, 1871), so that the same remarks as to the movement of freight are
applicable to tliese days. There is sonie doibt as to whether thiey ire
applicable to the five days reinainiiig, November 24 to 28, The season
was tintisually early for a suspension of navigation, but at the same tiiie
the river rarely eloses withoit several days’ wariiing. During these
five days the water surface was 0.13, 0.30, 0.50, 0.55, and 0.7 inch below
the assumed standard, and the following (ia,y it was frozen, As freezing
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over is nearly always preceded by licavy floating ice, which is itself &
serious obstruction to navigation, it is thought that timre is nothing in
the record of 1872 to cast serious doubt upon the correctness of the
assuned standard. me N . g ,

In 1871, however, twenty-seven days are found during the navigable
geasony October 16 to Novenber 11, when the water surface was lower
than this, and it is uncertain how niany such ddys occurred previously
to October 16, While this does cast a doubt upon "the corréctness of
the standard, it is not conclusive against it. The record certainly does
not show that the river is likely to fall below the assumed standard.
So far a8 it extends it shows the réverse, o

Ten years further observations will probably be reqiiired to settle this
question with acciiracy. For present purposes it is believed that a stage
which marks 4 inches on the Saint Louls gauge may fairly be taken as
a standard low-water. Works which will procure a channel depth of 8
feet at that stage may be regarded as providing for the present needs
of commerce. , ,

LOW-WATER DISCHARGE,

There has always been great difficulty in measuring the volume of
discharge of the river at a very low stage, on account of the ice which
is usually found at the season when the lowest water occurs, The
value assigned to that quantity has been obtained by estimating from
measureinents taken at stages much. higher than the low-water stage.
From the nature of the stream this method gives only an approxima-
tion, which cannot be regarded as very close, On December last the
river in front of Saint Louis became nearly free of ice, at a stage 4.45
feet above low-water of 1863, or 0.45 foot above what may, for the pres-
enfy, be considered standard low-water. A favorable opportunity being
thus offered for measuring the discharge, at a stage much lower than
any at which it had been previously measured, advantage was taken of
it and the river was gauged. The discharge was found to be 47,800 cu-
bie feet per second, at the stage, 4.45 feet, from which the discharge at
a 4-foot stage, or_standard low-water, is computed to be 47,000 cubic
feet per second. ‘ -

This work was done by my assistant, Mr, Wm. Popp, whose report.
giving in detail the methods employed in taking the observations anc
making the computations, was forwarded to the department with my
letter of January 6, 1881, . '

APPROPRIATION OF MARCH 3, 1881.

The allotinents made from the appropriation of March 3,1881, amount-
ing to $600,000, were for— : .

Twin Hollow and Widow Beard’8.....c. coceer coceonncenceoeos [ — £115, 000 00
Capo Girardeau, Missouri, and Minton Point, Illinois .....cvcvveaeen-... 45, 100 00
Repairs and contingeneles ....ccveervemcercienneiciinnericecnrnncacces- 10, 000 00
New plant oo oo e ccccer aconcccnnos cossenme sonsnsonsans saoaassesnss 75,000 00
BUFYETR - o sae cvmvions Bomvms s v eessstsns sasoes o I P - 5,400 00

Tolal .cncsesosmnis sessssspamening s es s s BT e EOeE SeET ST eeE s 250, 400 00

Which leaves a balance of $349,600 available for beginning new works.

The allotment to Cape Girardeiu was made on account of the special
appropriation for that place which makes it. necessary to keep there a
force of assistants with a steamboat and other plant. The work is of a
kind that requires constait watching., It is not safe to send a force
there, expend the appropriation in a prompt and economical manner,
and then disband or move elsewhere. Breaches are likely to occur in
the brush obstacles, and these should be promptly repaired to prevent
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serious damage. The special appropriation is not large enough to keep
any considerable force at work during the entire season. At the same
time, operations upon a small scale render the plant, particularly the
steamboat, a verg serious drain upon the appropriation. The works
have a double object, viz, to provide conveniént access to the Cipe
Girardeau landing, and to improve the general navigation of the river
for several miles above. In their latter capacity they weve thoight to
be a proper object of expenditure of the general fund, and 1t was accord-
ingly decided to carry them on under both the spec{al and general ap-
propriations. . o -

The distribution of the remaining $349,600, or rather the survey under-
taken with a view to preparing plans for its distribution, has been de-
termined by the following considerations:

1st. The primary object of the improvement being to procure cheap
through transportation for freight, the funds should be applied exclii-
sively to such worka as tend to deepen and maintain the present channel,

2d. The greatest benefit to the greatest number will be obtained by
applying them below Saint Louis, ,

Vessels engaged in the trade above Saint Louis are, as a general rule
obliged to adapt their drauglit to what may be found in the Mis'sissi’pp[j
above the mouth of the IHinois, or in the Illinois or Missouri rivers,
The channel depth between Saint Louis and the mouth of the Illinois is
believed to compare favorably with that to be found in those rivers.
At all events, the portion of the river lying between Saint Louis and
Cairo is the one which carries the greatest amount of ecommerce, and
is ‘h:d part in which the deepening of the channel is most urgeutiy re-

uired.
N 3d. The improvement should as far as practicable be continuous,
The greatest economy in the use of plant and in administration can thus
bé obtained. The improvement of one section facilitates the improve-
ment of the next, It is better, in the interest of navigation, that such
obstacles as remain should be confined to one portion of the river than’
be distributed over all portions of it. )

4th. It will not, as a general rule, be advisable to allot to any one
locality funds’ sufficient to entirely complete its improvement with this
appropriation. In nearly all cases two classes of works ave required,
viz, those to build up new banks, and those to preserve old baiks, or
revetments, The latter, class are preservative, and do not usually af-
ford relief from the obstructions now existing, there being an exception
in the case of banks caving with great rapidity. The time required for
their completion-is dependent only ugon the amount of means applied
to them. Works of the first class are those which afford immediate relief
to navigation. They form the first step in a process which will occiipy
many years, the number of which is uncertain; for the improvement can
not be regarded as complete until the new banks have reached the height
of the old ones, The first steps in this process are very rapid, and the -
last steps very slow. While the navigation will grow better and better
each year until the process is completed, the greatest amount of benefit
will be received at first. It would seem proper to obtain this inimediate
relief at as many places as possible, and afterwards, while the more
tedious process of adding to the height of the reclaimed land is going
on, to proceed with the revetment of the old banks. In all cases, there-
fore, when the rate of erosion does not exceed 20 feet a year, the revet-
ments may for the present be postponed. More extended surveys are
therefore required than would otherwise be necessary.

6th. It is desirable to work down stream from Saint Louis, In this
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manner the channel is fixed as we progress, and its approach to the
works below being known they can be properly designed to receive it.
To work up stream leaves the channel free to approach the prepared
bed in the mamicr designed for it, or to approach in some entirely dif-
ferent and unforeseen way. o _ y

Moreover, the channel depth obtained at first in the upper portion
of the improved river is to a certain’ degree fictitious. It will be par-
tially due to the pounding back of the water by the bars below, aril as
these are cleared out there will be a tendency to diminish the depth.
At the same time the process of building up the new banks in the upper
portion will be going on, and this tends to increase the depth. The re-
moval of each bar, while tending to decrease the depth above, will in-
. crease that below, If the improvement be prosecuted fro”m'tfxe lower
end the first results will perhaps be locally greater than if it begin at
the upper end, but they will be partially at the expense of the unim-
proved portion. In short, improvements: below injure all above, while
improvements above help all below, The most regular and uniform
improvement of the entire section can therefore be obtained by work-
ing down stream, v )

Projects having been approved for the improvement of the river from
Saint Louis to the mouth of the Meramec, 20 miles below the Saint
Louis Bridge, the detailed hydrographic survey already alluded to was
un((llertaken from that place to White Sand Depot, 651 miles below the
bridge., ,

The foregoing assuines that the obstacles which exist or are likely to
be formed between the mouth of the Meramee and Cairo do not vary
largely among themselves in magnitude.

That this is the case is shown by the following table, in which are
given the approximate distances below the Saint Louis Bridge of the
localities where obstructions have been found in the last two years, with
the least channel depth reported in 1879 and 1880:

5 1879, ° 1880
g d J
i o, | 28 |2, | kg
3 Locality. 84 | 2 | €4 | o2 Remarks.
g5 |55 | & | 5
g:‘ e 59| &
5 I |88 | &
Miles.! Miles, Feet. | Feet. | Feel. | Feet.
204 4 Jim Smith's ccccevecancens - () 875 7 810
25 % Foster's Island ccceeveenenn... 8 8.75 5% 8.10
274 % Herculaneum....c.oonceconccons 5 8.10 6 8.10
31 z ComishIsland....cccuueeeenans Of {eeccco.- 8k} 10.58
<) " Bl sessssnnssssmsvsnsnssissafosnssonilosssncas €| 810
844 14 Forest HOMO . cceccnconcacncess 7 8.7 8 8.17
36 . Porry’s Towhead...coqeeeecon.. 8 820 7 817 Fistfis
8 | | FortChartres...... c.oocnnen. 7| am) e| s Tn: e
- Island.
& " Ste. Genovieve Island......... 5 865 %] 810 .
64 Kaskaskin..coocveeancnnocnnes L S I, (] 8.17
[ ] 6. MATY.cccaecncccorcococscns)erossoncleasceces (] 8.17
104 - _ Cheshire,
™ 4 8te. Mary's River.ccccesacess.. [ 810 [} 817
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§ 1879, 1880,
g J ]
& 4 1512 |58
25 Locality. g | o8 | 24 | o2 Remarks.
o5 -g 59 | 2% | 8 2%
N 3| |
k| AIREL a*
Miles.} Miles, Feel, | Feet. | Feel, | Feet,
84 5 Liberty Island..... eereconsrias 6| 860 8 8.17
804 0 Jones's Point...... recnamen veee 441 815 58] 810
98} Hat Island...... erucrsrmsencuas 5 8.45 8 8.75
- 18 Grand Tower Gorge,
1143 o Crawford...cocrenroene vereenes 5| 810 6] &1
1224 5 Moccasin Spring ......... vooee 58] 810 5% 8.25
1274 " Swift Shove Towhead......... . sy 82 ] 810 *
130 8 Kinney Polnb «..cenerenennone. 53 8.65 8 8,17
133} 2 Devil's Islet (foot) .ovevene.... (] 8.10 6 8.17
137 Capo Qirardean vovrenensaenn.. 6] 810 5 817
15 . Commeorce QGorge or
Grand Chalin,
152 g- Jacket Pattern ......... worouny 5 810 (1] 8.17
165 14 Goose Island ...... heianes seuen [} 3 [ 68 Jeeeseen.
169 2 Thompson's - -cevecrecrnrensa "8 feeeeeaan 8 [..... e
172 6 Scuddor Towhead. vovevaune... L 2 T 108 leeeesen.
w8 | | POMLAY e 6 fverenn. 7% I )
180 ElizaPolnt...c.eeovavevnnnen.. - 2 PR 6 foeeeenn.

Of the twenty-seven localities ennmerated nine are found within the
limits to be covered by the detailed surveys, While some of these have
been duritig the last two years of less magnitude tlian some of tliose

below, the difference is not great enough to warrant a departure froin the

systematic method proposed; moreover, there is no certainty that the
obstacles above will not be increased next year, while those helow are
diminished. : ,

ESTIMATE FOR YEAR ENDING JUNE 30, 1883, o

The amowit given as that which can be profitably expended during
the year ending June 30, 1883, is 1,000,000, It is proposed to émploy
it in continuing the works to be begun this year, and in extending the
improvement in accordance with the prograinme just deseribed.

The plan is to make the improvement continuous, working down
stream from Saint Louis, by reclaimitig land'and building up new baiiks
thus redocing the width of the river to the uniform: width of abo'tié
2,500 feet. Itisproposed by this means to secure a minimnm depth of 8
feet. The depthis now liable to become as little as 4 feetin soine places
afmd less than 8feet in every place where the width is greater than 2,500

eet.

Oaving banks are to be protected. o

This general statement of the proposed application of the appropria-
tion is as &pecific as tlie nature of the case will admit of. The change:
able character of the river reiiders it impracticable to give in advance

the exaet localities where works will be required. ‘

The work is located in the collection distriet of New Orleans,

Amount of revenue collected at the port of S8aint Louis for the fiscal year ending
June 30, 1831, was $1,218,122.44. 4
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e Money statement, o
July 1, 1880, aimomiit available........ccoeeeenenen. .oooo. $263,338 57
Amount appropriated by act approved March 3, 1881...... 600,000 00

I £883, 338 57
July 1; 1881, amoiiiit experided-dliring fiseal year, exclusive .
og outstanding labilities J tjl';y’ 11880 ..oosoenen oo, 231,395 81
Amount re-nppropriated by act of March 3, 1881, to be ap- ) :
plied to harbor and Missinsi}i?i River at Alton........... 33,364 70
July 1,'1881, outstanding linbilities veeeveveeeeeaevae.. 1,778 71

06, 529 22

July 1, 1881, amount available'e.. ceeeeeeie i i iiieeneaen e, 016,800 36.

Amount (estimated) reqitired for conipletion of axisﬂnpi project. .... .... 6,639,420 32
Amount thatcan'be profitably expended in fiscal yedrending June 40,1883. 1,000,000 00

Note.~Amount re-appropriated by act of March 3, 1881, to be applied to harbor
and Mississippi River at Alton, and amounts expended at Kaskaskin Bend are added
to estimnte of Inst year,

Construction Aeccount,

Expied prior | hug Bacalyens| Total to 7
v .. sxp'ded prlor { Ingflacal year| Total to Juno
Namo of work, July 1, 1850, eu‘fﬂnég une| 4, 188],
30, 1881,
Plasa Taland Dam .eee.u.... setdecassresorsrrver urmes $32,383 30 foeeserinnnnnsnen $32,333730°
AUOR DANYoeerserosocareenisnrrscsonnesvansarsonsenes 83,028 92 14ucnnevinennsnne 33, 623 93
Sawyer's Bend protection..... ceseserenans sinasessons 00, 808 683 lececeinnaenssn. 949, 503 68
Vorleo (KB o ovesersoanersvonosvessessormnmnncseronnrs 36,341 85 foevrreninnnnne. 40, 341 86
Arsennl Ialand profection .eea.............. vosemrrans 0,873 85 )eenivenencnenns 0,073 85
Closing Cahokia Clintto. oo cvveree e nen.. 116,088 60 'eeevivvennnne... 116,088 )
Horsetail Bar, diko 1......... cvescessnsesssressrrones 40,540 63 jveeeen.n.. vennas 40,548 53
Horaetafl Bar, diko 2.......... tiseversnsrernorcesnaes 23,600 28 leeeeuennnnnne... 23, 600 26
Horsetail Bar, Mke 3 ... 000 Lol Ll 82,802 54 |oco . .ool.ll. 82, 602 64
Horsetall' B, diko 4... ceceteeovernrrenne 41,200 11 {...... cevermnons 41,200 11
Horsetall Bar, dike 5,..erieveneerenne. . eeemnnnvne 96,033 87 | iveinennnnn, 36, 933 §7
goracguﬁ'gm‘,’ tnl‘mmg t\:’nllu ........................ . 80,027 03 {....... teeecesan 80, 627 03
orsetall:Bar, primory hurdles,
Horsotail Bar, ge’condm;v hurdles, } Tesses seseacienan. 89, 757 57 $116,078 63 205, 836 10
Fort Chartres Dam.......... ans smeeen veemesne 36,812 88: 30,812 86
Turkey Island..ioiecernnnne.n. estecens 24,403 851.. 24,463 B5
Kaskaskia proteotion .......... s 66, 465 62
Liborty Island Qan,coicecineoioersananss . . 5,053 91 5,053 91
Liverty Island proteetion .c....a.......... vemnes weesl . 45,120 40 45,120 40
Devil's Island; dlke 1...voueeennnenoannn.. teservoves 05,871 17 85, 871 17
Devil's Taland, dam Yooceenveernenrreeiionnscennsena. 49, 848 58 40, 848 58
Dovil's Inland, dam 2. .o oovvraarrinrnennineeses 16,678 30 16,678 30
Cairo Protection ..svevvueno.. teseimeactsanerrraenenas 113,351 43 110, 8¢8 66
Total..ovennrnnenns Ceveneeesserrtet e nraeaae e, 1,131, 664 84 l 134,922 10 1,200, 580 94
Properiy and material account,
s i i
H .
Balanoce l Balance
‘Total!Total .
Class of property. - ;lT égl‘}. L7 dobts, croflits. .} gg;ﬂ 30,
s i
Steamer A, A. Humphroy and expenses.............; $14,210 64 | $25,628 26 | ¢20,024 13 | $18,011 77
Sgﬂlmer)\ini(n and c‘xpenﬂes .................. i 3,605 48 0, 641 54 6, 435 04 4,851 47
Lamneh Hornet and expenses. ...coooooeivninrnenian. 105 71 1,300 40 1,800 49 105 71-
Pug Mignon and eXpenses. . ocoovaoiieieiiiai o, 4,212 72 386.03 531.63 4,077 72
BV cananavnees sescsracesasmenssorarsossinnranaas 20,000 24 | 0524103 13,000 101 71,3017
PG EIFOTB """ v eecavrmnasrrssnorncscnsmmmcnnresans 1,610 72| 30,21263{ 4,70080 | 33 176,55
Quartera, SHOPS, &0, .cuuemeenenemsiineenannneaaees 7,405 37 | 13,83288| 5,383 20| 15,445 05
Skifls; flats, &0 coeeenecercciri i 401 24 2,000 74 708 00 1,764°98
Pauls tind applianees..coaeceeieciciueniiana., 1,805 61 | 4,106 81 | 1,560 00 4,411 82
Ollieo Fiviitus ivmemeeenen e ————— e 224 05 283 65 65 75 441.95
Survoying iSRS, &€ «-verr cenree womernrononns 1,036 70 108 75 50 50 1,114 05
Materiul, stone, Liftle Roele ..o 000000 200000 R T R R 1,581 99
Materinl, stone, Saint Louls..... ceveeennnneean el comeel 4220670 0,220 574,........... .
Material, piles, Sahit Lonis..... cessessarecoanccasnas ' 915 60 | 44,768 98 1 49,562 80 1,121 68
Matodal, briish, Snint Touls. ..o L0200l 0 00000000 | N 1903130 | m7ILI0! ‘217 90
Material, miscellaneoits  cecveeiiineiaiai, ThRene 7,000 841 4,563 14 8,053 70
Genvral oxpenses of properfy..ccoeeccencecnnana.. ! 23,982 45 1...... ceenea| 23,282 45 joonresnerans
1131 K reebennnnann { 80,66 82 f 231,950 10 | 160,085 71 | 161 600 21
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Abstract of prcgmqala Jor firnishing piles for Horsetatl Bay, Mississippi River, recelved in

response to a

H, Ernst, Corpe of Engineers.

vertlsements dated August 9, 1880, and opencd August 23, 1880, by Capt, O,

Delivered at Horsetail Bar,

Cottonwood piles, per pile.
’é‘ 500 | 500 | 500 {1,500 { w00 | 600
2 Names of biddcers. Resldence, J
5 elelplelelels
5 E|E|E| 8|5 |8 |Amomt
2 - +w 9 +3 +3 =
= - g8 (8|88 |3
41 | Johtl Oloary seesessesecunnsef Chesten M.ceeefuercfivenediven v foee oo,
12 W.,lIu{}hes:..v.......... soresrll0 corenceancifocorsafocecesfrennosfrancreloesniclesonerfrionrnrnes
*3 | John W, Reno ,.... O S PSS TR LITTTTS CPTSPEY PPPLPE APPNPTS MRS MDD MR
4 1 Willlam X,.Pafrick Saint Louls, Mo...]...... RPN TTO PO JOPRUIE MDTINE MRRAEIeN
6 | William MeIntosh . Clavksville, Mo......... ......] ..... PETT PRPTO I JOee
8 | Martin Michael .... Sulnt Louls, Mo... $2 00 42 40 32 00 3 40 $4 00 #4 50 3
7 | August Eyormann ..eee.eeifurre.. do l 310 l 310 ‘ 310 i 310{310{310 12, 404
¥
oG Deliveredt on govornment barges at land.
Delivered at Horsetail Bar. fngs withlngrwo milea of Snint Lonis,
Hardword piles, per pile, Cottonwood piles, por pile,
g‘ Nawves of biddoers. 300 § 800 | 300 | 200 500 | 500 | 500 1500‘ 6500 | 500
&
& | ] i I 2 I O A Y
§ § § § § Amount. §° g '_g:' E ’gf '_g:o Amonnt,
42 b L~ - -3 +2 - - + 2
= Fi13ig}d 138181813
*1 | Jobn Cleary..eeue.... SO S S AU S eeeeni$1 0031 2081 4041 60$1 7041 DO] 95,850
12 | W, Hujhios....... RPN MIOR NORIIN JOUUR Il e Te..f 1 00,1 20,1 45!°1 60} 2 00] 2 20{ 6,325
*3 | John W, Reno........l..... cemrafeeerhvnctoanannennn 120] 144 108013801022 ofl 6,800
4 1 WillianiK. Patriek . _|. 0L I00 T 116185100 175100 200 665
6 | William Melntosh ...f._...1.....]..... seosofencsnseeed 3 00, 3 00, 4 20, 4 50} 4 80} 5 10 17,100
6 | Martin Michael ...... 5 0085 6086 2087 00 440 [oeeecfoeans)nneifeninonendanan. seuseseans
7 | August Eyermann....} 6 50/ ¢ 50‘ [} 50‘ 6 60 1,160 Joeesfounns [N PYRS FRAp I reesssunes
Delivered on govemmexitbnrgf Mi landings within 100 miles of Saint
ouis, :
Hardwood piles, per pile.
il .
2, Nanies of bidders. 300! 300 300 200
[~}
2 . .
'g - Ei’ %" :-} g} A . Location of lauding,
5 g 8 5 8 mount,
- -3 B4 - -
g 3 3 S 3
3 1 e T L
= gl1IF |23
! ] |
*1 {John Cleary.ceeeesnan. cun. $2 060 $2 85 $3 12 43 38 $3, 247, Clit-[ator,‘lll., and Ste. Genoviove,
0. . .
12 | W, Hughes ........ vemeans 2501281{325]365 3,205 Not stated,
*3 | John W.Reno.caeeeeueeo.if 2801352388620 4,088 Clearyville and Cliester, JlL., aud
- Ste. Geneviove, Mo.
4 | Willlam K, Patrick....... 32013001480)572 4,732, Liberty Island, Mississippi River,
) . | _ Missouri shore,
5 | William MeIntosh ........ 72079218641 9236 9,000 Clnrksville, Mo, and_ above
e : mouth of the Missouri River.
6 | Martin Michacol vooooeoooidoneniifonnnn. (R (RS PP
7 | August Eyenna_nu ........................ ealacuans rnmmsseans

* Not in duplicate. 1 Presumed to bo from W, Hughes. DBid not signed nor bond oxecuted,
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Abstraot of proyiosal for bulldiig and delivering at Saint ZLouts, Mo,, thiee barges for im-

provement of the Mississippi River, received in response to advertisement dated September
7, and opened October 2, 1880, by Capt. O, H, Ernst, Corps of Engineers,

o
b e
Price for

.g % Name of bidder. Resldence, three barges.
?‘: f

1| WHHAM JODES . onvvrrecneieenvervisncrsoranaassasase New Albany, Ind..... envnus $15,400

A Record of gauge at Grafion, Ill., for the fiscal year ending Juné 30, 1881,
{Height of water above a plane 200 feet below the Saint Louts Clty directrix.]

£

1

2

3

4

b

8

1

8

9

10

i1

12

13

M 1D

15 82 00

s | '

18 3 05.45 1 84,80 9540 98.28 | 64.60 | 09,30 3 00,901 08.70 { 05,70
191 o561} 9525} U535) 04,72| 9502 | 9578 ) 0470 | 09.02] 04,20 00.80 | 08.85 | 00,05 .
201 04,81 9520} 05.25| 94,701 04,761 05 081 04,741 98.85{ 0440 09.85| 09,00} 0535
211 04.02)°05.001 8405 94,85 | 0460 | 04761 04;74 | 98.80| 0404 | 10.10} 09,02 ! 08,65
221 03,40 94.801 0504 | 9520 94,35 04:86 ]| o&i74| 98.60| 03.62] 10.50| 08 00 06,90 -
231 02,801 94.781 05.35] 9535 04,601 04,90 94.65] 98.70| 03.40] 11.00] o08.80 07.25.
241 02,20 | 94,70 05,60 | 0516 03,80° 04,00 | 9460 | 08.75 | 05.30] 11.70| ©8.70 07. 65
251 0L.8L'| ©4.62! 96.05] 05.00| 03.60; o4 g0 04.00) 98.451 03.40} 12.32| 08.45! 07.065
26! oLa6| O4.50! 06,30) 05.04 | 83.42] 04.00| 94.55| 98,40 03.60] 1285 | 0B 50 07,40
271 00,06 04.481-96.25] 9500| 03,20] 95.00] 94.50{ 07.80 ) 02.85| 13.25 | 07.55 006,90
281 00561 94.62¢ 06.02| 0402 L2565 | 4.751 0450 08.50f o4.15] 13.701 06.8f | 08.45
20¢ 00.281 S4.95] 00.05 1 04.80] 93.58% 0L00] 9460 1........ 04.85 | 13.80] 08.20 | 06.05
301109.06 1 95.25| 96.95| 04807 94.82% o4.05| 04.48........ 05.00 1 13,88 05.65 ¢ 05.90
31} 99.60} 05.40f........ 04.75 {oouvuens) 05,35 ) 94.551|........ 06.10 §........ 04.84 1......

* Teo gorged half mile below, Novemher 30. Navigation was suspended on acconnt of fee Novemher
17, and vemnined 8o to February 26, Highest stages 214.25 feet, May 5. Lowest stages 103.20 feet
Novemyer 20,
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B.—Record of gauge at Alton, IlL., for thé fiscal year ending June 30, 1831,

{Height of ;rater sbove a plane 200 feet below the Saint Louis C!ity directrix.)

33 ﬁgg‘.
SRR R AR R AR A .
HEIRAR AR AR AR AR RERE AR R R

1 1,65 | 103,18'} 180,82 § 160,80 |: 187,65 | 188,88

2 , 25 ,73°1- 80,651 90,85°| 87,60| 80, 84, 05 .30 | 09.65 1 0%,
3] 02.08 ,33 |0 00,10']- 01,85 87,68 |- 88,05 94,00 " 09,23 ] 10.12 | 07.55
4| 02.85| 82.081:00,80] 01,63']. 87 58 80,10 93,80 | 02,50 10.651 07,75
61 03.401 91,83] 90.45| 01,42'] 87.65:| 89,80 3 02,38 | 10,72 |.97
8] 03,70 91,60-90,35:f ©1,05] 87.65] 88,70 93,001 01,07 ] 10,65') 97

7 ,80°[ 014071 90,76 90,85’ ' 87, 67" 26 93,08 | 02,251 00,04 W.g;
8| 03 91,80:] o1;82.1 00,65'| 87,65 , 04,01 | 03.257] 08,65:] 0%
91 03.93) 61.20.-91,85] 00 30° 50:- 88,16 93.70'1, 03,701 00.08 167,16
10} 03.05| 91,107} 02,00 { 89,92} 87,756 88,16 93,68 | 03.83°| 05:43 ] O%:25
11§ 03.90 ,85 1 .81,65.1 89,68| 87,75 3 93,6071 03.05 | 04,251 07,385
12} 03.76 81,201 80.40'| 87.76] 88.85 \ 25 | 03,60 [ 67.78
13| 03,601 80.40 .55 80.20 ] 87,70} 80,01 04.65'] 03,28 } 08,
4] 0316 ,20.] 00,261 83,93 8770 89,39 97.50 | 05,00 03,05} 08,87
15| 02.85 X 89,856 | 88,70'] 87.76 .68 97,88°| 05,25} 02,72 ] 08,85
18| 02,35 89,76\ 89,560 60| 87,851 89,72 93,06:| 0530 | 02.36 | 98,05
17] o1 89,45 80,20 | 88,30 88.20°] 89.81 3 05,25 | 02,35 | 09,

109.10°| 88,83 87,85 .080'| 88.69 A
21 88,05°|7 88,42 | 87.027} 87.657] ‘88,20 ;18 ¢ 04,03 | 02.40] 01,0
221 07.80) 88.46°} 88,41} 88.15) 87.25] 88,30 08, .46 | 02,28 | ol 07
23 , 261 88,35 . 6% 1° 87:12'1 88,08 08,10-f 05,281 02,14 1 Of,

08,76 | 109,17 |190.68

88,02
20| o3 x0| 88,63 80.05] 87.95| 88,50 | 86,45 08,80
Ya00.65]....... .| 98,60 ......

801 03,30} §0,16-| 89.70 | B7.87| 88.65] 8725
3t 1 02,03 | 89.20)........] BLTG}|...... ] 87.75

*Teo gorgo biolow Novembor 27, Navigation was suspended on neeount of fee from November 20 to
February 26. - Highest stage, 210,72 foet, May 5. Lowest stage, 185.30 feet, November 26.
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RIVER AND HARBOR IMPROVEMENTS, 217

During the coming season it is proposed to continue this improvement
on the same general plan from Longview to the mouth of the river,
completing the work as far as the funds available will allow.

July 1, 1881, amount available........... S s R EeE RS GEeEEe SEEeEs 83, 637 26
July 1, 1832, amount expended during fiscal year, exclusive of outstanding

liabilitles July 1, 1881, ..ot it i i e eciatceeeeenaenns 6,162 94
July 1, 1882, amonnt available............ . ¥ el e ain & 2,474 32
Amount appropriated by act passed August 2, 1882, ... .ot ceeiiinaneen 4, 000 00
Awmount available for fiscal year ending June 30, 1883..........cccoeeo--.. 6,474 32

Amount that can be profitably expended in fiscal yoar ending Juno 30, 1884.. 10,000 00
(See Appendix Q 11.) .

12. Current River, Missouri and Arkansas.—The projéct for improving
the navigation of this stremm is by means of wing-dmns of brush and
stone to concentrate the water over the shoal places, und to remove the
snags, logs, and overhanging trees.  With the aniotint available for the
work during last season, 180 snags were removed and about 3,000 over-
hanging trees cut down, Operations were commenced at the mouth
and carried up the river an estimated distance of about 50 miles.

With the funds that may be made available for the next season’s
work, it is proposed to carry out the general project for the improve-
Jnent as far as they will suffice.

July 1, 1881, amount available.......oomee oo ivnnennn. R —— £2, 000 00
July 1, 1882, amount expended during fiseal yoar, exclusive of outstanding

linbilities Jiky 1, 3881 ... .ucocovvi s sssissnise memnonsomesnpposwonsanses 1,400 17
July 1, 1882, amount available.. ... .ot iiiiiieeiieene e 534

Amount that can be profitably expended in fiseal yearending June 30, 1834. 10, 000 00
(See Appendix Q 12,)

EXAMINATIONS AND SURVEYS FOR IMPROVEMENT.

To comply with the provisions of the river and liarbor act approved
March 3, 1881, Captain Handbury was charged with and has completed
the following, which was transmitted to Congress and printed as Senate
Ex. Doc. No. 32, Forty-sixth Congress, first session,

Iittle Red River, Arkansas. (See also Appendix Q 13.)

IMPROVEMENT OF THE MISSISRIPPI RIVER BETWEEN THE MOUTHS OF
THE ILLINOIS AND OHIO RIVER—IMPROVING HARBOR AND MISSIS-
SIPPI RIVER AT ALTON—ICE HARBOR AT SAINT LOUIS, MISSOURI—
IMPROVING MISSISSIPPI RIVER AT OR NEAR CAPE GIRARDEA‘U,
MISSOURI, AND MINTON POINT, ILLINOIS—IMPROVEMENT OF OSAGY
RIVER IN KANSAS AND MISSOURI. '

Officer in charge, Maj. O. H. Ernst, Corps of Engineers, having under
'l;is immediate orders First Lieut. F. V. Abbot, Corp of Engineers, since

une 10, A y

1. Mississippi River, betwceen the Illinois and Ohio rivers.—Work was
carried on at the Supply- Depot, Arsenal Island, Horsetail, Carroll’s
Island, Twin Hollows, west bank, Twin Hollows, east bank, Beard’s
Island, and ¢“Jim Smith’s.” _

Supply Depot.—A piece of ground belonging to the United States
within the limits of the city of Saint Louis was occupied as a supply
depot. The necessary shops and store-rooms were erected, and im-
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provements were made in the landing on the river side. The expendi-
tures were $7,404.32, )

Arsenal Island.—The project for the improvemeiit of this locality was
adopted jin 1878, its abject being to stop the crosion of the west side of
Arsenal Island, anil the consequent deterforation of the navigation,
The amount expended’diring the year was $14,513,88, The total amount
expended to June 30, 1882, is $24,187,73, and has vesulted in the partial
protection of 7,625 feet of bank, of which 4,450 feet was completed,

It is proposed to extend the protection to the foot of the island, a dis.
tance of about 300 feet, and to complete the portion already begun,

Horsetail.—The present projeet for the improvement ot this locality
was adopted in 1873 and modified in 1879, the object being to afford a
channel not less than 8 feet deep. s ,

The natural channel was ofren not more than 4.feet in depth’ at tlie
shonlest part, and was tortious, The amount expended diiviiig tlie
year wis 808,563.23. The total amount exponded to June 30, 1882, is
$610,082.67, of which, however, but 8304,389.33 has been employed upoi
the system adopted in 1879, It has resulted in securitig a direet navi.
gable channél with a depth not less than 8§ feet. Further work will be
required to preserve these results, the amount of which is a matter of
future contingency. s

Carrolls Island,—The present project for the improvement of this lo-
cality was ndopted in 1881, the object being to protect the west side of-
Carroll’s Island neur its down-stream end froin eaving and the conse-’
quent deterioration of the navigation. Before tlie work was begun the
cavig was going on at the rate of several feet per day. The amount
expended during the year, which includes all expenditures to June 30,
1882, was %12,038,69, and has resulted in stopping the erosion over a
length of 1,695 feet of bank. No further work here will be requiiied unless
changes in the direction of the channel above should occur in tlie future,

Trwin Hollows, west bank.—The present project for the improvement
of this locality was adopted in 1881, the object being to attord a chian-
nel not less than'8 feet deep. The natural channel was often not moie
thun 4 feet deejp in the shoalest parts. The amount expended during
the year, which includes all expenditures to June 30, 1882, was 8103,
600.25. The works have not advanced sufliciéitly far to have any eftect
upon the channel, It is intended during the coming yedr to push them
forward as rapidly as ean be done without interfering with navigation,
but it is not expected that mueh more can be accomplished during the
coming year than to straighten the channel withont materially deepen-
ing it.

Twin Hollows, east bank.—The present project for the improvement
of this locality was adopted in 1881, the object being to stop the caving
which extended over a length of 8,400 feet of the bank and the conse-
quent deterioration of the navigation. Before the work was begun the
caving was progressing at the rate of several feet per day. The amoint
expended during the year, which includes all expenditures to June 30,
1882, was $72,606.63, and has resulted in stopping the caving over a

length of 5,025 feet of the bank. In this distance the work has been
completed for a length of 2,350 feet. It is proposed during the coming
year to complete the portions already begun and to extend the protec-
tion 2,476 feet down-stream. .

Beard’s Island.—The present project for the improvement of this lo-
cality was adopted in 1881, the ohject beinig to close a small chute north
of the island, and to stop the erosion of the west side of the island and
the consequent deterioration of navigation, Before the work was be-
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gun the caving was progressing at the rate of several feet per day
and the water in the chute was 40 feot deep. The amount expended
during the year, which includes all expenditures up to June 30, 1882,
wus $35,014.53, and has resulted in closing the chute and stopping the
caving for a distance of 3,650 feet of the bank, over about half of which
the work is not entirely completed. It is proposed during the coming
year to comiplete the portion alréatly begun and to extend the protec.
tion to the foot of the ixland, a distance of about 3,950 feet,

“Jim Smith’s."—The present project for the improvenient of thislocal-
ity was adopted in 1881, the object being to attord a channel not less
than 8 feet deep, Tle natural channel was often not more than 4 feet
deep in the shoalest parts,

The amount expénded durbig the year, which includes all expendi-
tures up to June 30, 1882, was £11,068.37. The works have not ad-
vanced sufficiontly far to have any effect upon the cliannel,

Estimate—~The apjropriation of $1,000,000 asked for is to be applied
to completing the works now progressing and to beginning new works
below Foster’s Island. From the changeable nature of the-stréam it is
not practieable to give in advance thie names of thie exact localities where
work will be required. The progranime is to make the improveniens
continuous, working down-stream from Saint Louis, by reclaiming land
and building up new banks, thus reducing the width of tlie river to the
uniforin width of about 2,600 feet. Caving banks are to be protected.
The appropriation of the above sum is recommended.

July 1, 1881, amontit avidlablo. ... vovvne o irien oo eannn, §616, 809 35
July 1, 1882, amowit expmided during fisenl year, exclusive
of ontstanding liabilitics July 1, 1831........... S e 8466, 168 88
July 1, 1882, outstanding liabilities. .. ...........o...... ..., 48,405 29
. —_— 504, G664 17
July 1, 1882, amonnt avallable......ooovevnieeiieinis iei i 112,145 18.
Amount appropriated by act passed Auguat 2, 1882, ... ... ............ 600, 000 00
Amount available for fiscal year ending June 30, 18333 .. ... ... ........ .——7 12, 145,48
Amount (cstimnto;d)"Féﬂ"iiﬁ'éilé‘fdi' completion of existing project®. ... .. ...5, 004, 288 98

Amount that can bs prolitably expended in fiscal year ending June30, 1884 .1, 000, 000+ 00
(See Appendix R IL.)

2. Harbor and Mississippi River at Alton.—The present project for the
improvement of this harbor was adopted in 1881, the ohject Leing to
remove a shoal'in front of* the down-streain portion of the landing.
The amount expended during the year, which included all expenditures
up to June 30, 1882, was $33,324.70. The work has not had time to
exert any great effect upon the shoal, and it has not extended far enough
to be of great benefit. The appropriation of %16,700 asked for isto be
applied to raising and extending the dike opposite and above the town.

July 1, 1881, amountavatlable........ocovviveve coet it enn nn. eeeaee ' R33,324 70
July 1, 1882, amiount expended during fiseal year exclnsivo of ontstanding -

linbilities Judy, 1881, .o oe o i caaeas 33,324 70
Amount (estimated) re(‘nired for completion of existing project.... .. ... 51,675 30
Amount thatcan beprofitably expended in fiscal year ending June 30 1834t 16,700 00

(See Appendix R 2.)

*Eqtiiiviito of last year iucreased by amount previously expended between Dickey’s
;sl;t;gg and mouth of @hio, and by amount allotted to Alton Harbor by act of August
" { Eatiinate of last year diminished by 335,000 tho amount allotted by Congress from
;Hpmpr;g.tiun of August 2, 1832, for impioving Mississippi River from Cairo to the
inois River.
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3. Ice Harhor at Saint Louis, Missouri.—This work has not been begun.
the funds being held until farther action by Congress. The act of Au-
gust 2, 1882 tmnsfom the approprintions to the title of “Improvement
of the channel of the Mississippi River opposite the city of Saint Louis,
Missouri.,? They will hereafter be accounted for under that title. Iti i8
proposed with them to raise the present submergible dam across Caho,
kia Chute, and to complete the protection of the west side of Arsenal
Islivid. It is thought tliat they will be sufticient to ncmmphsh what is
required for the 1)losu\t and no additional appropriation is asked for

July 1, 1881, amount availablo .. .. oo ieae e, £G0, 000 00
July 1, 1852, amonnt availiable. ... voeeeevenr iorire et et e ees 60,000 {11]

(See Appendix R 3.)

4. Mississippi River at or near Jape Gtrmdcmt, Missouri; and Minton
Point, [Ninois.~The present project for the improvement of this loeality
was adopted in 1881, the object being to remove a large and growing
bar in front of the Cape Girardeau Lamhng and to provide an S-foot
channel between that place and Minton Point.  The bar was dry ata
stage of 16 feet above low-water, and the channel depth was liable to
be as little as 4 feet. “'he anount e\puudod during the year, which
included all expenditures to June_30, 1882, was 43,520,906 of which
$18,350.12 was added to the special nppmprmtion hom the- funds pro-
vided for improv mg' Mississippi River between Hlinois and Ohio rlvcrs,
and has resulted in wholly removing the bar and increasing the navi-
gable depth above.

The appropriation of $4:2,000 asked foris to be applied to perpetuat-
ing these results by protecting the banks.

July 1, 1821 nmonnt avaflablo. ..ot e e e §25, 179 &4

July 1, 1:‘%2 aimount expended during fiseal year, exclusive of outstanding
lmhililwq Jul\ Do BOBL oo v nimsninnssoss Boemenssnsssste sps Sess SobE a8 25,179 &

Awonnt (estimate al) requiitd for completion of existing project” _........ 41,820 04

Amount that can bo profitably expended in fiseal yearonding June 30, 1834, 42,000 00
(Sue Appendix R 4.)

D. Osage River, Kansas and Missouriy below Tuscumbia.—The prescnt

system of improv enu,nt employed below Tuscumbia was begun in 1871,

the object being to aftord a channel of navigable width not less than 2
feet deep.

The natural channel was frequently not more than 6 inches deep at
many of the shoals. The amount expended during the year was 39,690.96.
The total amount expended Lo June 30, 1852, is Rlb? 870.57, mul has
resulted in increasing the depth to at least 2 feet over 21 shoalh, and
removing all snags and over]mngmg trees.

Above Tuscumbia.—The project for the 1mprovemenb of the Osage
above Tuseumbia was adopted in 1881, the object being to remove all
snags and overlmngmgtrces which obstructed navigation. In the natu.
ral state of the river inany hundreds of these obstrictions existed. The
amount expended during rthe. year, which includes all expenditures up to
June 30, 1882, was 810,759.36, and bas resulted in clearing the natural
channel as lngh up as W arsaw, a distance of 176 miles from the mouth.
Tunds on hand will be suﬁlclent to repeat as much of this work as may
be required during the present year and to extend it to Osceola, the head
of navigation, 2304 miles from the mouth. "The appropriation of $5,U00
asked for is to be appliéd to the removal of the new supply of these
obstacles which is to be expected.

* Estimate of last year diminished by ainount allotted from funds appropriated for
jmproving Mississippi River botween Illinois and Oliio rivers.
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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE
ILLINOIS AND OHIO RIVERS—IMPROVING HARBOR AND MISSISSIPPI
RIVER AT ALTON—ICE-HARBOR AT SAINT LOUIS, MISSOURI—IMPROY.-
ING MISSISSIPPI RIVER AT OR NEAR CAPE GIRARDEAU, MISSOURI, AND
MINTON POINT, ILLINOIS—IMPROVEMENT OF OSAGE RIVER IN ARKAN.
SAS AND MISSOURIL

"REPORT OF MAJOR O, H, ERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGE, FOR THE FISCAL YEAR ENDING JUNE 30, 1882, WITH OTHER
DOCUMENTS RELATING TO THE WORKS,

IMPROVEMENTS. .

1, Mississippi River, betweoon the Illinois !4, Mississlpl)l Rivor at or near Cape Girar-
and Ohio rivers, ; dean, Missouri, and Minton's Point,

2. Harbar and Mississippi River at Alton, ! Ilinois,

3. Ice-harbor at Saint Louis. 5, Oaage River, Kansas and Missouri,

EXAMINATIONS AND SURVEYS,
6. Fish Bend near Fort Chartres, in the Mississippi River.

UNITED STATES ENGINEER OFFIOE,
Saint Lowis, Mo., August 24,1882,
GENERAL: T have the honor to transmit herewith the annual reports
for the fiscal year ending June 30, 1882, upon the works under my
charge. -
Very respectfully, your obedient servant,
O. H. ERNST,
, MUajor of Engineers,
Brig. Gen. H. G. WRIGHT,
Olief of Engineers, U. 8. A.

- R1.

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE ILLINOIS AND
3 OHIO RIVERS, ‘

In carrying out the programme, definitely adopted last year, of mak-
ing the improvement continuous, working downstream from BSaint
Louis, work has been carried on. during the year at Arsenal Island,
Horsetail, Oarroll's. Island; Twin Hollows, west bank, Twin Hollows,
east bank, Beard’s Island, and ¢ Jim Smith’s.” 15’91 _
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Plate I is a general map of the river between the Saint Louis bridge
and Kimmswick, a distanco of 22 miles, which shows the location of
these pluces.

ORGANIZATION,

To provide for the enlarged operations of the latter half of the year
it became necessiry to reorganize the administrative staff, A superin.
tending engineer was assigned to tire general supervision of all the works
and of the supply depot, while at each loeality there was stationed a
resident engineer with one or more assistants. The superintending
engineer had his office in Saint Louis and was in almost daily consul-
tation with myself. ITis preseribed duties were to advise and direct
the resident engineersand to havespecinl charge of the procurement of
brush and stoue, and of the tow-boat and barges engaged in that work,
The resident engineer was provided with quarters and an office at the
work, His prescribed duties were to have immediate direction of the
work of construction, to make such surveys and observations as might
be required to keep the progress map upon which all work was to be
located as fast as constructed ; to keep the journal and other records
of the work ; to prepare tho pay-rolls; to render the quarterly property
returns ; to make requisitions for material required and reports of ma-
terial received; to supervise the kitchens, mess-rooms, and quarters;
and to render the weekly, monthly, semi-annual, and annual reports to
the officer in charge, required by existing regulations, forwarding them
through the superintending engineer. He was aided in these duties by
assistants whose number depended upon the magnitude of the work.
Notwithstanding the fact that the organization was new and many of
the assistants were without experience, it has worked with great smooth-
ness. The works have made good progress, a minute record has been
kept of exactly where and how each kind of work was being done and
what it was costing, and a force of about 1,100 men has been cared for
in a country destitute of shelter and supplies, while one tow-boat suf-
ficed to supply all the works.

A few changes in the assignments were made after the season opened.
At the end of the year they were as follows, viz:

Superintending engineer, Mr. ID. M. Currie.

Resident engineers:

At Arsenal Island and Horsetail, Mr. A. Freis, assiated by Mr. J, I
Stubblefield,

At Carroll’s Island, Mr. C. V. Mersereau.

At Twin Hollows, east bank, Mr.-C, V, Mersereau, assisted by Mr.
A, W. Ohase and Mr. J. W, Irwin.

At Twin Hollows, west bank, Mr. W. 8. Mitchell, assisted by Mr. John
L. Duffy and Mr. 8. B. Cady. ) 7 B

At Beard’s Island, Mr J. W, Record, assisted by Mr. J. E. Savage.

At “Jim Smith’s,” Mr. John O. Holinan, assisted by Mr. E. D, Libby
and Mr. B. E. Johnson,

At the supply.depot, Mr. 8. 8. Van Norman had charge of the subsist-
ence department, and Mr. O. I.. Stevenson, of the engineering supplies
and repairs. , A : '

On board the steamer Humphreys, Mr. O. P, Mitchell acted as gen-

" eral receiver of materials and measured the brush and stone.

The reports of Mr. D). M. Currie and of the resident engineers are
herewith transmitted, and are intended to form part of this report.
They conatitute Appendixes A, B, G, D, E, F, G, H, and I, of this re-
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port. Thoy give so fully all the details of .the works, that but little
more will be required here than to give the reasons for each work and
its results, so far as they have as yet been attained.

While all of these gentlemen have shown great intelligence and zeal
in the discharge of their duties, the services of Mr, Currie have been of
exceptional value,

First Lieut. F. V. Abbot, Corps of Englieers, reported to me for
duty just before the close of the fiscal year, and was assigned to the
study of special questions of great importance in the economical prose-
cution of the works,

SUPPLY DEPOT.

Under the authority of the honorable Secretary of War, dated Janu-
ary 4, 1882, the strip of ground cut off from the old arsenal grounds in
this city by the Iron Mountain Railway, and lying between the railway
and the river, was taken possession of by the Engineer Department, to
be used as a depot of supplies for the works under my charge.

The authority for occupying the ground was given with the follow-
ing condition: )

But it should be distinetly understood that the Quartermaster Dapartment for the
landing and shipment of supplies at tho depot shall retain its present rights and
privilegos thereoit, This right may, In case of extensive military operations, become
vory important to the economical flnlntllilng of supplies for troops.

The necessary shops and store-rooms were immediately erected (see
Appendix I), and improvements were made in the landing with a view
to facilitating shipments., With the latter object the retaining wall
which obstructed communication with the river was. partially demol-
ished, the wall being cut down 6 fecet from the top over a portion of its
length; and a hurdle was run out into the river to cause deposits in
front of the wall. The object of both pieces of work was to finally
secure an inclined plane of gentle slope, against which boats caun land
at all stages. .

The establishment of this depot has rendered it possible to make pur-
chases upon favorable terms, and to supply the works with regularity
and at a minimum cost both for materials and transportation, It has
given also much needed facilities for fitting out and repairing the equip-
ment. .

The expenditures upon the depot itself were $7,494.32.

ARSENAL ISLAND PROTECTION.

The first shoal which formerly existed below the Saint Louis Bridge
was at the head of Arsenal Island, and the second one at the foot of
the same island, The submergible.dam throwi across the East Chute,
or Oahokia Chute (see Plate I), in 1878 and 1879,"has removed both of
these shoals, there having been not less than 9 feet of water upon either
of them at the lowest stage reached during the past year. The enlarged
volume of water thrown into the West Chute rendered it necessary to
revet the west side of the island., Simultaneously with the construe-
tion of the dain, the protection was begun at the upstream end of the
island, the downstream portion being left unprotected in order to allow
the chute to widen out to thie full width of 1,600 feet, the width adopted
for the part of the river lying wichin the limits of Saint Louis. The
protection wasextended downstream at intervals as the erosion reached
the desired limit. The work this year has been to still further extend it.

At the beginning of the year the work had been completed to the point
A (Plate II), a distance of 950 feet from the head of the island, A
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partial rovetment had been placed from A to B, a distance of 3,500 feet,
but. only the portion below a level 7 feet above standard low water had
been constructed, the upper portion of the bank having beon left un-
protected witil it shonld be graded to o gentle slope by the action of
the river, This grading having been accomplished, the work of com-
pleting the revetment by extending it up the bank was begun in Novem-
ber last. A layer of riprap about 1 foot thick was placed upon the
bank, completing the protection to a height of 16 feet above standard
low water, ' ,

The old protection having been completed, the work of extending it
downstream.was begun this spring. The flow of the stream here being
parallel to the bank, it was not considered necessary to extend the pro-
tection to the great width below low water required in other circum-
stances. Mattresses 40 feet wide were placed below low water mark for
& length of 2,750 feet, C to ). Just below the old work there was an in-
dentation, B O, 325 feet long, in the shore, which it was thonght best to
fill up in order to give it 0 smoother outline. To accomplish this three
short hurdles were constructed,

To complete this work there remain to place the footing mattress for
a length of about 625 feet, and to deposit riprap upon the bank above
low water for a Jlength of 3,375 feet,

The expenditures were %14,513.88.

HORSETAIL.

The third, fourth, and fifth shoals below Saint Louis were found in
the reach known as Horsetail. The works for the improvement of this
locality have been under way for a number of years, and have been
fully deseribed in former reports. They have for their object to con-
tract the river to a width of about 2,500 feet by reclaiming land and
building up new banks, and, as the result of such contraction, to obtain
a low water depth of at least 8 feet. They are shown on Plate III,
which, when compared with Plate IT of my last annual report, shows
the progress made during the year. On the Illinois side the primary
hurdle was extended downstream until it reached shoal water, the un-
finished secondary hurdles were extended to intersect the primary one,
and an additional secondary hurdle, No, 30, was constructed. On the
Missouri side the primary hurdle was begun and extended downstream
as far as was considered necessary, and the secondary hurdles were
completed.

The prolonged high water of last autumn and this spring has caused
numerous small breaks in the hurdles, many of which it has not been
considered necessary to repair, on acconnt of the heavy deposits which
had already been secured, In reconstructions and repairs a more sub-
stantial forin of construction is employed than that used at first.

The high water which has continued during the greater part of the
Year has prevented the growth of willows at the lower levels and the
cousequent consolidation of the new-made land. At the lower end of
the reach there has been some loss, but upon the whole the process of
building up the new banks has continued in a satisfactory mainer. It
is difficult to show this clearly upon a majp small enough to be sunitable
for publication. - Plate III shows the deposits as they appear at a 15-
foot stage, and Plate IV as they appear at a 12-foot stage, Saint Louis
gauge. On the latter plate the outline of the bars, as they appeared at
the beginning of the year as well as at the end, is given. On the Illinois
side almost the entire arex above hurdle No. 15 has reached a height
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of more than 20 feet above low water of 1863, many acres of it being
more than 25 feet. The same may be said of the Missouri side above
No. 6. The heavier deposits secured during the year upon the Missoiiri
sude are diie to the fact that upon that side of the river the water is at
all seasons from the Missouri River, while on the Illinois side the water
is often from the Upper Mississippi, almost undiluted. N

The beneficial effect upon the channel has been very marked, Of the
three principal reefs which were prominent last year the fivst and third
had entirely disappeaired when the water fell in August, 1881, there
being & low water depth of from 15 to 30 feet at the places wliere they
were found. During the short low water season of last August the
middle reef assumed a troublesome form, its Missouri end retaining
nearly its former position, but its Illinois end swinging down stream so
asto glve it ntotallength of nearly 2 miles, There were three depressions
or channels through it, the depth of waterin the one followed by steam-
boats being sometimes equal to and sometimes less than that in the
others, A depth of but 6 feet having been reached in the channel

-usually followed Ly steamboats; it was decided to deepen it in order to
aid the river to concentrate. The water jet was applied with remark-
ably great and prompt results (see Appendix A), an additional depth
of 23 feet being gained in ten hours’ work. On the 12th of August, 1882,
with the river at a stage 114 feet above standard low water, there was
a least channel depth of 20 feet throughout the Horsetail Reach, the
-channel being direct and wide. This would give a depth of 8} feet at low
watery supposing that the bottom does not scour as the river falls, as it
usually does. But a better idea may be obtained of the result by com-
paring this depth with that found on the same day upon other bars be-
tween Saint Lonis and Cairo. The depths reported by the pilots of the
steamer City of Helena were 8 feet upon three bars, 12 feet or less upon
cight others, and 15 feet or less upon seven others, ’

The result sought for at this place has therefore been attained. But
it must not be understood that the work is finished. Before the new
deposits can be regarded as secure, they must be protected both on top
and on the channel sides. The protection on top will consist of a growth
of willows, which, it is thought, can be obtained without expense by
spontaneous growth. A considerable area has not yet reached a height
at which the willow will grow. The hurdles must be kept in repair, and
pussibly additional ones constructed until such a height is renched. The
amount of protection that will be required on tlie channél side is & mat-
ter of future contingency. The lower portions of the deposits are pro-
tected by the lower parts of the piles and the mattress-work placed in

“connection with them, but the vertical face presented by the hurdle does
not offer a good protection for the upper portions. It will sooner or later
be destroyed by ice or by decay. For considerable distances deposits
have already been made outside the works, and it seems probable that
as the channel settles down in one well-defined location away from the
works these outside deposits will be extended. In such cases no fur-
ther protection will'be required. But wheére the water-way at low and
medium stages remains -perinanently in contact withthe work, it will be
necessary to replace the primary hurdle by a layer of riprap deposited
upon the slope of the new bank. It is possible that the time for work
of this kind-has arrived for tlie Missouri side, but that cannot be deter-
mined until the river has reached a lower stage than the present. For
the Illinois side, it is thouglit that it should be deferred for at least
another year.

The expenditures at Horsetail were $98,563.23.
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CARROLL'S 1SLAND PROTECTION,

After the high water of July, 1881, the channel was found crossing
from the Missouri shore to the foot of Carroll’s Island, which it was
rapidly undermining and washing away. It was necessary to protect
the west side of the island near its lower end. The case presented was
one annlogous to that of a eaving bend, where the divection of attack
of the strenm is at an angle with the bank; the width of protection below
low water for such cases was fixed at 120 feet.  The details of construe-
tion designed to meet these eases are shown on Plate XIV, and will
be deseribed further on, A single mattress, 120 feet wide and 1,005 feet
long, was construeted and placed in position, as shown on Plate X,

The extension of the revetmeiit up the bank was rendered nnneces-
sary by a heavy deposit outside of it, which occurred during the high-
water of November,

The expenditures here were $12,038.09,

TWIN HOLLOWS, WEST BANK,

The locality known as Twin Hollows extends from the foot of Car-
roll's Island to the head of Beard’s Island (Plate I), a distance of about
34 miles. It is immediately below and adjoiniiig Horsotail. I[ssuing
from the foot of Carroll’s Island, with a width well adapted to good
navigation, the stream gradually widens ouat, until just above Beard’s
Island it has a width of 6,350 feet between banks. This great width
has the same result here that it has elsewhere, viz, great deposits in the
bed during high water and feeble scouring power as the water falls,
the consequence often being a badly obstructed navigation during the
low stages of the autumn, These deposits being irregular in shape and
movable, the obstructions are not always found in the same place, and
they do not always exist in the same degree. They have sometimes
heen found opposite T'win [Mollows, and sometimes opposite the head of
Beard’s Island. At either or hoth of these places the channel depth
is liable to be as little as 4 feet, and if deep water happens to exist at
these particular points, the shoals are liable to be found somewhere be-
tween them. It sometimes happens that from the peculiar form of the
deposits, or the lightness of the material, or a natural concentration of
the water, or other causes, the scouring power is sufficient to cut out the
deposits in the channgl before the stage of water has fallen so low as
to make them obstructions to navigation. In the-autumn of 1879 a
channel depth of but 4 feet 4 inches was found opposite the head of
Beard’s Island, the river being at a stage 3.8 feet above standard low
water, while in 1880 no obstruction was met with, and in 1831 the least
depth was 64 feet, the river being at a stage 4.75 feet above standard
low water. 1t promises to be as bad this year as it was in 1879, if not
worse. : . ‘ o

The plan adopted for the improvement was simply a contintation of
the general plan for the improvement of the navigation between Saint
Louis dnd Cairo, viz, to contract the fiver to an approximately uniform
width of about 2,600 feet, and to protect the alluvial bank from erosion.
In decidiiig: which of the present banks was to be retained and which
was to be built out there were no cotiplications of local interest. There
was noregilar steamboat landing upon either baiik, The question was
narrowed down toone of cost and of convenient useof theriver for naviga-
tion during the execution of the works. The rocky bluffof the Missouri
shore constitittes a bank that it is certainly very desirable to retain, and



APPENDIX R, 1597

if cireumstances could justify the expectation thdit the opposite bank
could be pushed out witholit much greater effovt than in the ease of the
Missouii bank, there would have been little diffienlty in deciding, Un-
fortunately, the civeiimstances were opposed tosuch an expectation. The
channel was found on the inois side, or near it, all the way from Car-
roll’s Island to the foot of Beard’s Island (see Plate V1), a distance of
over 4 miles.  In no case throughout this distance did it approach the
Missouri shore to a distance less than 2,500 feet, and for a considerable
portion of' the length it was over 3,50()'1‘00(; distant, The space between
the channel and the Missouri shore was largely oceupied by sand-bars,
which were dry at a stage 5 feet above standard low water. The water-
way between them and the Missouri shove was in many places insignifi-
cant at a d-foot stage, and entirely obliterated at low water. If the
Missouri shore had been retained it wounld have been necessary to cxcavate
a practically new bed for the river and to fill up the greater part of the
- present bed. This conld have been done, but it would have been a diffi-
cult and costly nndertaking, and it could not have failed to cause great
annoyance to those engaged in navigating the river. A much easier
and simpler plan was to build ot where it was shoal, preserving the deep
water where it was, This plan was adopted with the less hesitation
-when to the foregoing was added the consideration thav no attempt
should be made to hold the river against the bluft all the way to Sainte
Genevieve. -To doso would be to shorten the river several iniles, greatly
magnifying the difficulties and expense of the whole work, increasing the
slope and obstructing ascending navigation. Topush theriver in against
the bluft' at Twin Hollows would probably push it away from the bluff
below and spoil the present favorablecondition of affairs between Kimms-
gicl& and Rushtower, where for 15 miles the channel closely follows the

luff. .

It was therefore decided to hold the present Illinois bank as far down
as the point I (Plate VI), using a revetment where it was needed to
build up a new bank on the line I K to the head of Beard’s Island, and
to revet the west side of that island. Using the line thus constructed
as a directrix, the Missouri shore was to be built out to an approximate

distance of 2,600 feet from it,

For convenience in administration the works on the different sides of
the river were placed under separate organizations. That on the west
side was begun in September, and was continued, under many diffical-
ties (see Appendixes A and D), until the close of the fiscal year, except
during the winter months. The works as they were at the end of the year
are shown on Plate VI. The primary hurdle had been partially con-
structed for a length of about 8,800 feet from its upstream end, of which
about 5,000 feet had been compfeted. Four secondary hurdles had been
- nearly completed. Owing to the rocky nature of the bed near the Mis-
souri shore, into which piles could not be driveii, it was necessary to de-
vise special formsof construction (Plates VIII and IX)to meet thecase.
The resulting delay in'connecting the lines with the shore was a serious
drawback. Nevertheless; large deposits have been secured within the
area to be reclaimed. The works have not progressed far enough to
exert any effect upon the chanmel. ,

The heavy caving of the Illinois bank below CarrolVs Island, com-
bined with the prolonged high water of lastautumn, threw a vast quan-
tity of solid materlal into the channel, and finally this spring forced it
ount of the location which it had occupied, opposite Pull-tight, and caused
it to cross over to-the Missouri shore, as shown on Plate VI, .

This change will render it undesirable to push the work at Twin Hol
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lows as rapidly as was at first intended. The channel now oceupies
ground which it is intended to reclaim, and the encronchments upon it
must be slow and gradial. The eaving above ling been stopped by the
work on the east bank, the crossing has worked downstream fully one-
half & mile in the last two months, and it is thought that the channel
can be brought back to its former position without great effort. :

In order, however, to avoid obstructing navigation, the work must
progress slowly.

The expenditures at Twin Hollows, west bank, were $103,500,25,

TWIN JIOLLOWS, BEAST BANK,

The Hlinois bank, below Carroll’s Island, which had been comparatively
stationary for n number of years, began caving with great rapidity in
the summer and antumn of 1881, _

Before this could be stopped a strip of land about 8,400 feot long and
varying in width from 50 to 300 feet was destroyed. The channel cross-
ing from the Missouri shore struck the bank at an obtuse angle, pre-
senting the case where a wide and deep protection was requived.  The
width of the mattress to be placed below low water mark was fixed at
120 feet,

The work was begun in October, and was still in progress at the end
of the fiscal year. At that time three mattresses had been placed below
low water mark, as shown on Plate X1, one 1,493 feet long, one 3,300
feet long, and one 1,325 feet long, A fourth mattress was under con-
struction, and had reached a length of 964 feet, but no portion of it had
been sunk. The 6,'18 linear feet of mattress placed covered 5,925 linear
feet of the bank, the difference being due to the overlap of contiguous
mattresses, The downstream end of the second matiress was so badly
damaged in sinking that it was necessary to overlap it several hundred
feet. The extension of the protection up the face of the bank was not
made continuous., The upper part of the bank was usually vertical
where the low water mattress was placed. The Jatter immediately
stopped the undermining, and the further erosive action of the river
helped the work by grading the upper part of the bank to a gentle
slope. This action was carefully watched, and whenever the grading
was completed to the desired slope riprap was deposited upon the bank
above low water, thus completing the protection. A total length of
2,350 feet was thus completed. Ior details of this work and the diffi-
culties encountered see Appendixes A and F, v

The bank was for the greater part of its length covered with large
trees, which, after falling into the water, constituted obstructions in the
way of laying the mattress which it was necessary to remove. The
snag-boat General Barnard, with crew, was temporarily transferred to
me for this purpose by Major Mackenzie under the authority of the de-
partment. She was engaged for several weeks in September and Oc-
tober, her expenses being paid out of the appropriation for the work.
These, amounting to $1,603.40, are included in the statement of expend-
itures below. She.removed one hundred and thirty:five snags from the
water, and her crew cut down two hundred and ninety-six trees which
were staiiding, but were about to become snags as the caving progressed.
Work of this character was again required in the spring. The snag-
‘boat Wright, being engaged in the vicinity in removing snags from the
channel, removed also these obstructions, under orders from Maj. Charles
R. Sater, Corps of Engineers, to whom I am iudebted for that assist-
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ance. There was no expense to the appropriation for the work for the
services of the Wright. -

To complete the work there remained to be placed about 2,500 feet of
low water mattress, of which 964 feet was already fabricated, and de-
posit riprap upon a length of about 6,073 feet of the bank. Hurdles to
close the small chute below Pull-tight will also be required. -1t is ex-
peeted to accomplish this during the present working season.

The expenditures were $72,690.63,

BEARD’S ISLAND.

The protection of the west side of Beard’s Island aind the closure of
the small chute north of the island constituted a part of my project of
January 28, 1881, for the improvement of the river between Carroll’s
Island and the mouth of the Meramee. The bank was caving at that
time, and-it continued to do so until it was stopped by the work of this
year, a strip of land about 7,500 feet long and in many placos 800 feet
wide having been destroyed sinee October, 1880,

The case presented for the bank protection was similar to that at Car-
rolP’s Island and Twin Iollows, east bank, and the same width of mat-
tress, 120 feet, to be placed below low water mark, was adopted. The
work was begun about the end of March, and was in progress at the end
of the fiscal year,

Three mattresses 120 feet wide were placed as shown on Plate XII,
one 3,250 feet long, one 360 feet long in prolongation of the first, and one
300 feet long, nused to cover a break in the first mattress which oecurred
in sinking. A fourth mattress was under construction at the end of the
year, and had reached a length of 550 feet, but no portion of it had been
sunk. The length of bank which received the low water protection was
3,600 feet. The protection was extended up the face of the bank by a
layer of riprap after it was graded to a gentle slope by the erosive action
of the river. The length so completedd was 1,650 feet.

A hurdle about 1,000 feet long was built in May and June across the
small chute north of the island. It was not finally completed until the
end of June, although it caused heavy shoaling before it was finished.
The river was at flood a few days afterwards. When the waterfell to a
28-foot stage it left the chute dry, a vertical fill of over 40 feet having
occurred within a few weeks. Considering the high level of the top of
this deposit and the short length of time required to secure it, this is
the most remarkable result yet accomplished by hurdles on the Missis-
sippi. For details of the work see Appendixes A and G.

There remained to complete the work the placing of about 8,950 linear
feet of mattress and the placing of riprap upon the bank above low water
for a length of 5,850 feet. It is expected that this can be accomplished
during ‘the present working season,

The expenditures at Beard’s Island were $35,614.53,

€ JIM SMITH'S,”

The eighth and ninth shoals below the Saint Louis Bridge are found
in the reach just below Beard’s Island, and extending to Kimmswick,
a distance of about 33 miles, known to steamboat men as ¢ Jim Smith’s.”
(See Plate I.) . The conditions liers are similar to those above described
for Twin Hollows, except that in this case there is a regular steamboat
landing on each side of the river, Kimmswick on the west side and
Smith’s Landing on the east. The width between banks varied from
about 4,000 to about 7,000 feet. The least channel depth found in- 1879
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was 6 feet; in 1880, 7 feet; and in' 1881, 6§ feet; the stage of the river in
all eases being more than 4 feet above standard low water, v

A project for the improvement of tlie locality was forwarded to thie
department with my letter of September 12, 1881, aiid was approved
by department letter of Novenber 2, 1881. The plan was in general
the same as that for other loealities, viz, to reduce the width of the river
to about 2,600 feet, The selection of the lines for the new banks was
controlled by the following considerations, viz: 1st. The location of tlia
channel was for the greater part of the distance on the west side of the
the river, and thus favored buildiiig out the east bank., 2d. To build
out the east bank, while preserving the natural leiigth of the river,
would bring it smoothly against the rocky bluff at Kimmswick. 3d. The
Kimmswick Landing is of more importance than Smith’s Landing, on
the opposite side, the forier being a flourishing towi of about 800 in-
habitants, while at the latter there are but a fow scattered farm-houses,
the landing itself boing located upon an alliuvial bank, subject to ero-
sion, It was necessary to interfeve with one landing or the other, and
the latter was selected. It was accordingly decided to take as the new
right bank the east side of Chesley Island, as far down as about its
middle, from which poiiit the direction is to be a straight line tangent
to the rocky point at Kimmswick., (See Plate 1.) The new loft bank
is laid out parallel with it and 2,600 feet distant. The chutes between
Chesley Island aiid. the Missouri sliore are to be closed at the lower
ends, the upper ends being left open to provide an exit for the Meramece
River, and also a catchment basin for the gravel brought down by that
stream. '

The steamboat landing at Smitl’s is thus temporarily cut off from
navigable water until the works shall have accomplished tlieir object of
building up the new bank. This will oceasion some inconvenience to
the people of that neighborhood for one or two seasons, but will finally
result in giving thein'a inore secure landing than the present one, which
is often difticult of access. In cases of this kind, which will no doubt
oceur frequently as the improvement advances, it is proposed to place
the piles so that a pier can be constructed upon them by those who re-
quire access to navigable water.

It was determined to begin this work when it had become evident
that the work at Twin Hollows, west bank, could not be pushed to
completion this season. It was begun in the latter part of May, at the
point F, Plate VI, on the Illinois side. The initial point was wmade
here instead of at the foot of Beard’s Island, for the reason that the
distance from the point F' was less than from F to the island, and it is
expected that the space below the island will be filled up wfth’t)ut fur-
ther work when the hurdles below Pull-tight shall have finally closed
the east chute. The direction of the line I F, oblique to the shore, is

iven to facilitate construction by favoring the removal of drift-wood.
hen the work was begun it was expegted that the high water, which
had lasted with slight intermission for nkarly a year, was about to come
to an end. This proved not to be the ®ase, and the work was much
obstructed uutil the end of the year. At tifat time the primary hurdle
had been constructed for a length of about 1,000 feet. Although the
cost of the work was great, its results were prompt and large, heavy
shoaling having been caused within the area to e reclaimed. Special
forms of construction were used to meet the difficulties occasioned by
high water. They are shown on Plate X11I, and are described in Appen-
dixes A and H. The woirk has not advaneed far enough to exert any
effect upon the channel.
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The expenditures were $11,068.37.

DICKEY’S ISLAND TO THE MOUTH OF THE OHIO. -

No work was done upon the protection inrear of Calro, and it is here
mentioned merely as an illustration of the inutility, so far as thé naviga-
tion interest is coiicerifed, of working at detached points wpon the river.
The bend in wliich the cavi_t_ir; baiik was protected has now been deserted
by the chanuel and is rapidly filling up, the greater pavt of it being dry
at a 20-foot stage. 'The work done there, however valnable it may have
been to the city of Cairo, has been of no perniaient valué to the naviga-
tioh interest. The amount expended there, $119,868.66, must now be
added to the estimate for jinproving the navigation between the mouths
of the Illinois and Ohio rivers.

CONTRACTION WORKS,

The works at Horsetail, Twin Hollows, and “Jim Smith’s” have been
of the samo general cliaracter as those used in former years at Horse-
tail, viz, a well-braced hurdle, built upon the line of thé proposed new
bauk, ealled a primury hurdle, and conneeted at intérvils with the
shore by hurdles ¢alled secondary hurdles, built tipon lines perpendicu-
lar to the primary hurdles. The principal modification in their use has
been to increase the strength and diniinish the number of the secondary
hurdles. Greater strength was foiind necessary to enable tliém to resist
the heavy massiés of drift-wood which are liubf fo accumulate against
them at every rise. It has been attained by thorough bracing and a
foundation mattress of brush. This added strength has rendered less
necessary their mutual re-enforeement, and the interval between them
has accordingly been increased to 2,000 feet.

The height to which the?r are built, where there is any choice in the
matter, has also been modified. The height at first adopted was 15 feet
above low water of 1803, the reasoiis for fixing upon that height being
that above that level willows would grow, and would prove a more
durable silt-catching arrangement than the hurdlés. These reasons still
exist, but the necessity of extending the working season over periods
when the river is at a higher stage has made a modification necessary.
While a hurdle is in process of construction it is necessary that it should
be visible; that is, that its top should project above the water surface.
The higher the stage, the higher must the hardle be built. To carry-it
just to the water surface and then stop would cause great irregularity
in the heights, This is objectionable for the reason that if one hurdle
projects very miuich above the others it will be subjected to unusual strains
from drift-wood at times when the others are submerged. Absolute uni-
formity in height is not attainable without fixing as the standard the
highest stage at which the work may be carried on. The advantage to
be gained by this wounld not compensate for the great additional expense,
A reasonable uniformity in ordinary years can be attained by fixing the
height at 16 feet above standard low-water, and that is the height which
has been adopted.

BANK PROTEGCTION,

The solution of the problem of protecting alluvial banks from caving
and erosion must differ according to different circumstances. It is evi-
dent that where the main channel flows parallel to the bank, as in a nar-
row and straight part of the river, the circnmstances are entirely differ-
ent from those where it crosses from one side of the river to another
and strikes the bank at a very obtuse angle. In the former case there

101 &
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will be a gradual wear of the bank, which will extend down to but a
moderate depth, resulting from the-friction of the wateér against the
light, uncompressed soil. In the latler case the bank lies in the path
of the channel insteéad of at ohe side of it, and has, in addition to the
friction, to resist a series of blows as from a jet; the deepest water is
found near the shore, the bank is rapidly undcrmfned, and heavy caving
results. These circimstances are usually found in a concave bend. It
is evident that in this case the protection must extend down to a much
greater depth than in the former,

In both eases a permanent protection can be most economically ob-
tained by dividing the bank into three zones, which are nearly hori-
zontal, the lower zone extendiiig from the lowest limit of erosion up to
low water mark, the middle zone from low whter mark up to the level
at which a live growth of willows will flourish, and the upper zone ex-
tending from the latter level to the top of the bank. The lower zone,
being always covered with water, mjay be permanently protected by a
brush mattress. In the second or middle zone, which is subjected to
constant alternations of wetting aind drying, due to the oscillations of
the river, a protection of brush must necessarily have but a brief life;
in this zone a layer of riprap is required, In the upper zone a live
growth of willows will form an eflicient and ‘permanent protection, To
prepare the bank to receive the protection, it is graded to a gentle slope.

The difference in the method of construction adopted in t;ﬁe two cases
lies entirely in tlie construction of the mattress to be plaged below low
water mark, Tu the first case a width of 35 or 40 feet is sufficient, and
as the current near the shore is usually moderate, like the depth, no

reat difficulties are presented. Such a case was found at Arsenal

land. The method adopted is described in Appendixes A and B. In
the second case the width of the mattress must be mueh greater, and
as the depth and velocify of tlie water are greater, the difficulties of
placing the mattress in proper position so as to give a continuous cov-
ering to the bank are much increased. To insure continuity, but few
mattresses, and these of great length, must be provided. The design

repared to meet the general requireménts of this case is shown on Plate

IV. A depth often found in a caving bend is 40 feet at low water.
Allowing the slope of tlie bank below the water surface to be 1 on 23
the distance from low water mark to the Lottom of the river, measured
on the slope, is about 110 feet. A mattress of that width would be suffi-
cient to cover the slope if its upper edge could be placed exactly on the
low water line, Practically that is impossible. The edge of the mat-
tress must be in plan a smooth line, with easy changes of direction,
while the low water line is usually very irregular in direction, The
uppér edge of the mattress, when placed, will, in someecases, fall below the
low water line, and in some cases above it.  To provide for these irreg
ularities and insure reaching the foot of the bank at all points, a slight
additional width is required. The width of the mattress is fixed at 120
feet, its length to be as great as practicable. 1t is fabricated upon float.
ing ways prepared for the purpose, having their slope up and down
stream. The mattress is launched progressively as it is constructed,
the ways being pulled out from beneath it and moved a short distance
downstream, retaining the downstream end of the mattiess, but leav-
ing the balance of it floating upon the water. It is securely fastened to
- the line of guide-piles near the shore. By this method the only limit to
the length of the mattress that may be constructed, if the difficulty of
sinking be left out of account, is the length of the working season.

Where the depth and velocity are not excessive, it is possible to sink
the upstream portion, leaving the downstream portion still npon the
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surface of the water, and thus by progressive sinking to place in posi-
tion on the bank a mattress of very great length. Mattresses 3,800 feat
long and 3,260 feet long, respectively, were placed this spring at Twin
Hollows, east bank, and Beard’s Isl’and, the downstream end of the
first) however, in a damaged condition. This exposes a portion of the
mattress to heavy strains from the current, and in many cases these will
be great enough during the higher stages of tlie river to wreck its down-
stream end. In such cases the length is limited to the amoimt that it
is possible to sink in a single operation. In theé original design this
limit was fixed at 1,000 feet, but in practice it has been exceeded. One
mattress 1,325 feet long, and another 1,500 feet long, completed after the
close of the fiscal year, have been successfully sunk in a single operation
at Twin Hollows, east bank. -

The method has been subjected to as severe tests, both as to difficult
circumstances of execution and as to subséquent efliciency, as 1t will
probably ever receive, and it has proved highly satisfactory.

METHOD OF CARRYING ON 1'HE WORK,

All work during the year has been done by hived labor und purchase
of material in open market, 1t is proposed to continue the system dur-
ing the coming yeéar, for tlic reason that the character of the work will
not admit of thie contract system without injury to the interests of the
United States; The reasons for this were fully set forth in my annual
report for 1880. (See Anpual Report of Chief of Engineers for 1880,
pages 1374, 1375.)

EQUIPMENT,

The principal additions to the equipmeiit during the year were tlie
completion of the fourteen steam pile-drivers begun last year, the coh-
struction of two sets of floating ways for bank protection, thirty-seven
portable buildings for quarters, eighty small flats, and one hydraulic ex-
cavator, and the purchase of two second-hand coal-barges, forty-two
yawls, and eighty-two skiffs, The equipineiit is now adapted to the
scale of operations provided for in the river and harbor act of March 3,
1881, that is, for an expenditure of $600,000 per year. A special record
is kept, in which it is treated as so much unexpended appropriation, each
work being charged for the use and repair of such as may be em‘pioyed
upon it. _ _ } ;

The present valuation of the property remiliiing to be distributed in
the future is given in the last colufnii of the following table, in which are
given also its valuation at the beginning of the year, the sums which have
been expended upon it, and its estimated deterioration during the year;

¢ # [ - i
Balance ! . ! _ Balance
Class of property. July1,1881, ! Dr Cr- iJune 30,1882,
i -
Steamer A. A. Homphroys «ooeeeeenneeennn..... $18,014 17| 44,408 521 $2,123 53 ' $21,199 16
Steamer Anita........... Atk 4,851 07 809 66 | 2,751 41 2,910 22
Launch Hornet..ooeeeeeeiiiienicrnnreamennn.. 105 71 286 92 286 07 | 108 5¢
Tage MIENON. oo 0m smsoes prasmonssasmssssiemsss G O R S—— 4,077 72
BATEOB ouoeoviinnniiiiiinieanneieanerinas 71,320 17 ; 87,038 44 | 26,851 24 | 82,607 87
Pllo@tdvers .oocoveveeeinner ceeeerveiiieiinnena. 33,176 65 1 20,401 €8 7,217 40 ; | 55,420 26’
guarwr-boatu. quatters, shops, &c..cceaeennn.... 15,445 05 | 31,004 921 6,740 51 | 41,699
kI, LS, €200 0umnenarnnnrensnenonnsoommmnnons 1,704 98 | 14,119.88 | 2,854 20 13,030 67
“Tools aud appliances .....c..cooeenvenneivnnn.n.. 4,411 82 7,014 61 | 418543 7.241 00
?Jdr_an!lo OXCAVALOr. ..o oee i viaee. L — 8,638 31 1,079 98 : 7,468 33
8YyS for mtiresses. .cooovueenneeennnnnnnneceailannnennnn. ... 6,401 17 ¢ 760 08 ; 5,711 09
Oftice furnfture ........co.ceen... fosn sesemeEe 441 95 592 25 ° 120 84 ! 913 38
Surveying fnstraments, &e......couuen.......... 1,114 85 64801 j............ ’ 1,751 88
Boarding OutBE.....cecmeemnmonnon oo eseereaeeeni 150018 1218 12358 95
TOtAIS «.eennneeeeneeenenreeananenennes 155,626 04 | 153,864 41 | 63,102 07 i 256, 386 48
; i

I
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The hydratilic' excavator consists simply of a powerful steam pump
{;s:e Appendix I), placed upon ascow and furnished with the necessary

iler power and hose for throwitig powerful jets of water, its principal
object being to grade the banks for receiving a revetment. The boiler
is 20 feet long, 42 inches dinmeter, with two 14-inch flues, and has a
nominal 25-horse power. The pump provides two jots, thrown from 2-
inch nozzles, the witer being conducted trom the pump to the destred point
through flexible 4§-inch 6.ply hose. The nozzle used and the arrange-
ment devised for guiding the stream are shown on Plate XV. With
this arrangement the stream can be guided by one man.

The steamer Huamphreys was provided with an electric light, enabling
her to work nearly as well by night as by day.

The expenditures upon additions to equipment were $140,134.11,

TELEPHONE LINE.

Telaphotiic comimunicatioir between tlie ficld offices, the supply depot,
and the Saint Louis offics having becoine necessary to the economical
prosecution of the works, an arrangement was entered into with the
Bell Teleplioiie Compaiiy of Missouri, by which they erected a private
telophone line on the west side of the river, and “engaged to keep it in
repair, furiiSliing all the necessary instruments and apparatus. The
line was at first-constrticted as far as Twin Hollows, and was afterwards
oxtended to the mouth of the Meramee, when the work was begun at
“Jim Smith’s.”  Telephone instruments were placed in the offices at 404
Market street, at the supply depot, at Horsetail, at Twin Hollows, and
at the mouth of the Meramee. They have been in daily use, and have
preventedl the necessity of providing an additional tow-boat for supply-
ing the works. Tle line has also been the means of avoiding innumer-
able delays in the procurement of supplies, and has brought the works
under the close supervision of the inain office. The price agreed upon
for this service was, for thie line from 404 Market street to Twin Hol-
lows, 82,050 for the first year, and $1,055 for each succeeding year, and
for the extension to the mouth of the Meramec, $1,190 for the first year
aud $130 for each succeeding year, or for the entire line $3,140 for the
first year and $1,485 for each succeeding year. -

SURVEYS,

The general topographical survey, which at the beginning of the year
had reached Allen’s Landing, 83} miles below Saint Louis, was resumed
in July, and was carried through to Oairo, a distance of 106 miles, be-
fore winter, and was thus completed. Two parties were engaged, under
the reapec_t{ve direction of Mr. W. 8. Mitchell and Mr. John O. Holman.
The plane-table sheets were finished in the office during the winter.
There is now a series of correct maps, scale 15355, based upon the tri-
angulation of 1874, covering the Mississippi from the Illinois to the
Ohio. They constitute a valuable historical record.

The gauges at Grafton, Alton, and Gray’s Point were read daily.
Their recovds are appended, marked K, L, and M, respectively. The
record of the Gray’s Point gauge from August 29 to September 13 is
omitted, for the reason that the lower section of the gauge had been dis-
turbed, and it had not been possible to ascertain its error on account of
high water. .

The expenditures upon surveys and gauge readings were $9,217.17.
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NAVIGABLE DEPTH BETWEEN SAINT LOUIS AND CAIRO.

The reports made to the association of Saint Louis and New Orleans
pilots by its: members have been transférveil €o ine, as last yoar, and
from them has been made a record of the depths found upon the bars
between Saint Lounis and Oairo througlout the year. So much of it as
covérs the low water season is herewith transmitted, marked N, As
explained in my last annnal report, strict accuracy is not cliimed for
any one measurcment. The reecord, to be of value, should betakein as a
whole, several days’ measurements, and the gange records being con-
sidered together. The only low water period that oceurred during the
fiscal year was in parts of the months of' August, September, and Feb-
ruary, thelowest stage reached being 4.6 feet above standard low water,
The least depth reported was 5 feet, and was found at Cairo Point.” A
depth of 53 feet was found at Jones’s Point and at ElizaPoint. Upon
all other bars a greater depth was found.

" MISSISSIPPI RIVER COMMISSION.

The Mississippi River Commission having expressed a desire to make a
formal examiiiation of my works and plaiiy, I wasdirected by the depart-
ment to give them all desired information, and in a cotiference of several
days last October I did so. 1In their report to the honorable Secretary
of War, of November 25, 1831, tliey fully indorsed the plans and the
methods of carrying them out. Indeed,ih all the discussions which
have agitateéd and confused the public mind upon the subject of plans
for ilnproving the navigation of the Mississippi, no professional engi-
gineer has, so far as I know, ventured to question the correctness of the
plans adopted by the Engineer Department, and in process of execution
at the time the Commission was organized. '

ESTIMATE FOR YEAR ENDING JUNE 30, 1884,

Although the appropriation bill for the year ending June 30, 1883, had
not become a law at the end of the year, the preseiit estimate is sub-
mitted with a knowledge of its provisions. The amount whicli can be
profitably expended during the year ending Juiie 30, 1834, is 81,000,000,

It is proposed to expend it in carrying out the programme described
in my last annualreport. This is to make the improvement contitinous,
working down stream from Saint Louis, by reclaiming land and build-
ing up new banks, thus reducing the river to the approximately uniform
width of about 2,500 feet. It is proposed by this-means to secure a
minimum depth of 8 feet. The depth is now liable to become as little
as 4 feet in some places, and less than 8 feet in every place where the
width is greater than 2,600 feet. Alluvial banks are to be protected
from erosion. This general statement of the proposed application of
the appropriation is ag specific as the nature of the ease will admit of.
The changeable character of the river renders it impracticable to give
in advance the exact localities where works will be required.

The work is located in the collection district of New Orleans.
Amount of revenue collected at the port of Saint Louis for the fiscal year ending
June 30, 1882, was 81,676,951.56, :
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Money statement.

July 1, 1881, nmonnt avaflable.......cocoeeiienicnnnnnniiinnnnna. $616, 809 35
J ul{ 1, 1882, ainount expended during fiscal year, exclusivo
of outatanding linblllties‘Jlilf' 1, 1881 ..... Sisnen sipoR s 84606, 168 83
July 1, 1882, outstanding Habilitlea. .. ... .. ... ......... 38,405 29
3 504,664 17
July 1, 1882, amount available......... . TR 112,145 18
Amount appropriated by act passed Angust 2, 1882 ... _.........ceuee. 600, 000 00

Amount available for fiscnl year ending June 30, 1883.................. 712,145 18

Amount (estimated) rcalulrcd for completion of exiatinﬁ project......... *5, 094, 288 98 -
Amonat that can be profitably expsnded in fiscal yearending June 30,1884 1, 000, 000 o

Construction account.

1 o ‘e [}
S-S | g
Er‘ i 5 s =
‘ P e2 | = g% Sg
Name of work. Tt 191 ‘%-«
Bk BRs g
: c : 88%8% 3
Y E"’ : Q"a-ﬂ °
2] [ = =
Piasa Island Dam......... $32,333 30 ‘ .............. $32,383 30
Alton Dam ......... 32,028.92 L.ccoonvvissen 33,623 92
&m Rend protection & 94,803 63 |. 06, 803 63
Y )17 O S i 36,341 85 36, 341 -85
Arsenal Island .protection : { 9,673 85 24,187 73
Closing Cahokis Ohute................... S i 116,088 60 116,088 60
Horasstall Bar, Dike 1 .... o 40, 649 63 :. 40, 549 53
Horsetall Bar, Dike2 ....... 23,600 26 |. 23, 600 26
Horsetail Bar, Dike 3 ......... Koo 82,602 54 82,602 64
Horsetall Bar, Dike 4 ......... N - 41,200 11 41,200 11
Horsetall Bar, DIK6 6. ,.c.iv0ecernciracerccccccencracranenn. 36,033 87 f-ceveevecnnnn- 38,933 87
Horsetall Bar, training wall:.....oco00eeeee... v 80,627 03 foeeceenn-.... 80, 627 03
Horsetafl Bar, primary hurdies, secondary burdles......... | 205,836 10 |""08,565'237] 304,369 33
Twin Hollows, weat bank; primary hurdles ..... : : } y 103, 500 25
in Hollows, west bauk, secondary hurdles ... .
Twin Hollows, east bank, mattress ............. o 72, 696 63
Twin Hollows, east bank, revetment ..........ccoeeeeee...lt
Beand's Inlind; primary ) T SRR * H
Beard's Island, mattress...ccoceeveereevnnieennnnnnenana... ; 35,814 63
?‘o:‘rg'nl{:l.an 3 mvetn;‘enrt‘.il........: ........................ . H
m mary hurdles ...
Jim Smith's, socondary hundles . 11,068 37
Fort Chartres Dam.............. 36, 512 86
TUTROY ISR .o .o coovie sans srsvnensonsasss snsmsss sssmonss 24,463 85
Kaskaskia protection ......... T ——————————— 66, 465 62
Liberty Island Dam ......cceccveemeennnvnsonrnenninne F— 053 91
Liberty Island }))rotention . N, 46,120 40
Devil’s Ialand, Dike 1...... . 65,871 17
Devil's Tsland, Dam § .. 40,848 68
Devil’s Island, Dam 2 .. « 6,678 30
Calro ]i)ro(eot Biseosssoves . 119, 868 66
m}, R grebappusspponsiipsisenssssasanns T , 324 70
Min olut, primary hurdles ..c..cocvcevvenivnnioneenan.
Minton Point, secondary hurdles. . omoerrnre e eoeonne: 33, 436 a1
Cape Girardean, primary hiurdles...... Pusevsi ST seees 10,093 50
Total...... N——— R NN 1,266, 686 94 l 412,801 65 | 1,679,388 49

. Note.—Estimato of last year increased by amount previously expended between
Dickey's Islaud and mouth of Ohfo, and by amount allotted to Alton Harbor by act
of Angust 2, 1882,
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Property and material account.

v e - Balance an

> uly I, o une 80, b
Class of property } July 1. 1881, | Totaldebits. | Total oredits. June 80, 1883
Steamer Humphrey and expenses ........... i $18,014 717 20, 554 80 $27,270 41 $21,100 16
Steamer Anit: ang e;pons«’: ........ 4,851 87 0,613 88 12:555 63 :928 23
Lauuch Hornet and expenses ...... o 105 71 1,687 31 1,586 46 106 56
Tug Mignon and expenses-......cooeeueee... : 4,077 72 1,049 40 1,049 40 4,077 713
Steamer Little Engly, No. 2.................. Sossiesebbeadn 7,707 84 7,707 84 Joeeeucianns _
BAFEER. ceeveereeneeenarnen vuee < 1,32017| 45,062 13| 34,764 93 607 87
Pile-drivers........ . 33,176 b5 43,360 69 21,118 41 63,420 83
rs, ahops, &c 13, 445 05 32,702 48 13,074 05 34,173 48

B8.c0 soossnavanss s iidstirsnsileeiobtoneasss 9, 849 49 2,323 61 7, 525

108, &0 2 00rrpuennnernsmnnssasenasseneenen : 14, 248 74 2,983 16 , 030

'ools and appliances. 21,169 01 18,340 73 T, 241
yaulic excavator. 8,538 31 1,079 08 7,468 88
ays for mattresses. 6,981 17 1, 250, 08 5,711 09
Office furnitnre .....co00veevnnnnn .. ! 4“ 502 25 120 84 013 36
Surveying instrumon(s ... .cccveennn... — 1,114 95 636 01 |..... ST ——— 1,761 86
Material, stone, Little Rook ................. 1,581 99 |.....ocdves siolesecoiss vsdalse 1,561 99
Material, stone, Sain( Louis ... TN e 24, 832 08 24,807 30 524 78
Material, piles, Saint Louis..... s sl 1,121 68 84,726 30 78, 186 64 7,711 84
Matorial, brush, Saint Louis...... : 21720 6581665 62 103 50- 3,920 28
Materia), atone, Minton Point ........... ... ‘ .............. 2,634 07 1,846 42 189 gg

Material, 'gﬂen Minton Point......c..cu..... isosesmsonsons 13,636 90 11,402 85 2,184
Material, ruah, Minton Point. N 4, 347 42 3,601 47 765 05
Material, miscellaneous........ 3,00370 | 26,518 72 | 28,060 00 11,08 &3

SOBBIRIAN0N. - oo ciicomniocscinnssnsemssnssslossosspesaseps 37,608 30 32,807 28 4,701 |
BoardIng 0utfib ... ccoicseinsssnsonoss cons Dswsssbines el 12,501 14 142 19 12,358 96
Total .......... T A —— © 161,600 21 } 517,046 78 | 388, 628 65 200,018 84

Y { »
= A.
REPORT OF MR, D, M, CURRIE,; ASSISTANT ENGINEER,
-1? S8aixtT Louls, Mo., dugust 4, 1882,

Sir: I have the lionor respectfitlly to submit my afiiual report apon works of which
I have had supervision, under your direction, during the fiscal year ending June 30,
1882; and to transmit the annual reports by assistants charged with the duties of su-
pervfsing construclion at each of the localities at which works were constructed, each
assistant reporting upon works at the locality at which he was stationed at tho olose
of the year. They are: v

1. Arsenal Island, by Mr. A, F, Freis, assistant enginecr.

2. Horsetall Bar, by Mr. A, ¥, Freis, assistant enginecer,

3. Twin Hollows, west side, by Mr, W, 8. Mitchell, assistant engineer.

4. Carroll’s Island, by Mr. C. V. Mersereau, assistant engineer.

5, Twin Hollows, east side, by Mr, C. V. Merseoreau, assistant engineer,

6. Beard’s Island, by Mr, J, \%’. Record, assistant engineer. .

7. Jim Smith’s, by Mr, Johin O. Holman, assistant engineer.

8. Engineer Depot, by Mr. C. L. Stevenson. , ,

The rogort of each assistant being submitted upon the works at the locality at which
he was charged with the duty of supervising construction at the closs of the vgq’_u‘,
does not of itself indicate the connection that he had with the work, - None of them
were connocted with these works prior to the 28th of last Febrnary, il)]i'(gn'whloh' @
gour order was issued making assignments of assistant engineers, as follows:. Mr, W.

Mitchell to be assistant enggineer at Twin Hollows, west side; Mr, J, O, Holuidn to.
be assistant engineor at Twin Hollowns, east side ; Mr, J. W. Record 10 beé assistant en-
eer at Beard’s Island; Mr. A, F. Freis to be assistant engineer at Horsetail Bar, and
r. C. V. Mersoreau to be assistant éngineer at Arsenal Island and Engineor Dépot.
The following changes were made by your orders, dated May 4: Mr. C. V. Morser-
eau to Twin Hollows, east side; Mr. J. O. Holman to Jim Smith’s, and Mr. A. F. Frois
to Arsenal Island, in  addition to the duties at Horsetail Bar; and on the same day
Mr. C. L, Stevenson was assigned to duty as clerk, charged with the supervision of
construction at the Engineer Depot. .
Further reference will be made to each of these reports under the head of the locality
of which {t treats.
Each of the gentlemen whose reports are horewith transmitted aro entitled to credit
for faithful performance of dnty aud zealous dovation to his work.
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= I. ARSENAL ISLAND,

This work had for its ohject the malntenanee of the normal widtli of the river, by
reventing the crosion of the west bank of the island farther to the castward than
he line solected for the proposed east shiire, and was begiit' in 1877, when a short see-

tion near the upper end was protected by a revetment of stone placed wpon the bank
after it was graded {o a suitable slope to receive it.  Upon this section the revetment
extended ip to the fop of the bauk, _

Thao extension of the revetmoiit down stream was delayed until the fall of 1879,
while waiting for the erosion to proceed far enongh to cut the proposed line of the
east bank of the river. )

This lHne having been reacheéd tipon a section of hank extending about 3,600 feet
farther down strean, the revetment wasextended tothat distance, Lut only to a helght
of about 12 feot above oxtremo low-water, and was laid upon the slope of the bank
graded only By the action of the current, hut that was siitable for rctniﬁliu‘f stone,
abont two horizontal apon ons perpérndiciilar being the general inclination below tie
mean stage. Tho bank above that plane was not protected ininiediately because
grading was necessary to:-propare it to retiain stone placed in revetment, and this work
could be done by the curront durling higher stages of the river cheaper than by any
other available nioans, thi clitiracter of the bk Leing such’ that it could be safely
left to he graded by such action, ‘This gradiiig mid the erosion of the bank in front of
tho proposed shors lino on-the lower part of the isliiid having heen eonipleted during
the floodl of the summnior of 1881, the work of raising the revetment and sxtending the
protection to the fuot of the island was begnn about the 1st of November, was sis-
pended on the 17th of tlie same month, resiumed on the Gth of March, and continued
uninterruptedly antil the close of tlic year. , s

The revstment begun in 1879 was compleléd iy raisting 1t to 16 fest above the plaiié of
standar low wiiter; the protection bolow thiat platic was extended down stream by plac-
ing 2,460 liiear foet of mattress locatéd as shown upon the mijp of the island, Plate1l,
This mattress has not been connested with the stone-work above, and n breach occurs in
its continuity. The space between §ts upper eiid and the old work was left to await the
result of hurdles built to re-establish- tlie Hne of bunk which had Leen cnt away by an
eddy started liy a snnken barge lodging near shore opposite that polit soon after the
revetment of 1879 was consfructed, The hurdles are rapidly accomplishing thit object,
leaving but little doubt tliat the new bank will be ready for protection during the
next low water season, ; -

The gap'in: the mattress was made by the loss of a seetion while umﬁ' process of con-
struction during the flood-stage at the close of the year. This will probably be re-
placed, the mattress extended to thé font of the island, and the revetmoent comploted
during the approaching season of low water.

In the protection of this island two forms of construetion have been used ; the first
applied to that part of the profection which was begun prior to this year, and the sec-
ond tonew work, ‘Thefirst showinin cross-seetion in Fig, 1, Plate 11, consistsof a revet-
ment of stone placed upon the surfuce bolow the plane of 16 feet above standard of low-
water and of willows planted iipon the slope above that plane. The second, shown in
Fig.2, PlateIT, diffiers from thisonly in having a mattress of sullicient width to cover the
slope between the planc of standard low-water amd the bottom of the river, the slope
above being troated in the sames manner as in the first method,

The mattress used was abont 40 feet wide with the topsof bruah in the course normal
to the ourrent, extending about 10 fect farther into tho stream, It was built in place
and supported by Inshing the grillage poles to the gnide piles upon one side and by
resting fhem upon small flats upen tho other. It may bo constructed in any desired
lengths provided that the stajges of the river should bo favorable, The sections built
have varied hetweon 450 and 724 feot; although the river was high during nearly the
entire timo that the work was in progress, about equal to thatof the tops of the guide
piles, and frequetitly It ran full of drift-wood,

Reference {8 made to the accompanying report of Mr. A. F. Freis, assistant engineer,
for further history of the works and quantities of material consumed therein,

Tl;’o expenditures nggregate $14,513.88, distributed as shown in the following state-
ment :

Material: v
Brush, sccondary hurdles..... o B SR PR SIS S M E . $189 00
Piling, secondary hurdles ....covee ivoeeiniii i ne.. . 463 46
Labor, secondary hurdles ...... ... oo i it ... 20265
Equipment, secondasy hurdles...........cooooiiii i aaa... 191 46

- 41,006 46
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Materinl: )
Brobh, matlress. ... .cooicsscssanssrssniness sions 5565 naseme $2,336 72
—Stong, MALTESS ..o imvant i i iecietcicrtencee tenan . 790 47
Piling, matbress. .. covcee e iomne tiecce et e 66O 92
Miscellaneous, matiress ... ..., . 42089
Labor ee.. 2,305 70
EQuipment c.....ccieeeiacmie conscs cocsvsossmss srossscsnssneons 6508 39
- — §7,032 09
Material, stone, revetment......... i S S S S S SR § SR 5E SEEE 4,804
Labor .......... R 845 73
— 5,730 88
angineorite amd CONLIMPCIEIER . oo covs mcos smsressorens o0 5o i o0 womwsssn 676 45
’ 14,513 88

JI. HHORSETAIl BAR,

Operations at this locality wore in progress at the beginning of the year, and were
continued until tho close with such interruptions only as were made necessary by
unfavorable weather and stages of water, : e o

The interruptions from these causes, however, wore considerable. On accoint of
the high stages of water only a small forco could be economieally employed durin
the first half of July; from the 18t of October until the close of the fall season, an
during tho. month of June, while on account of unfavorable weather field-work was
suspended froin Decembor 6 to March 20. | - _

The yenr's operatiofis began with a small party of laborérs el(;{f;}gml'in reconstrict-
ing the cast primary hurdle line down stream from the point 200 feet Lelow its inter-
seation with secondary. line No. 21, where that work was suspended during’ the" pre-
ceding u'pr,lu‘g.‘ . When the river reached a_stage favorable 'for enlarged operations
about the middle of J ulir. that party was Increased; and other parties were organized
to resuine work genorally, repairing, reconstriicting, and extondin;i hurdles, which-
had been under process of construction; and beginning new lines, From the middle
of July until the last of September the work was vigorously prosecuted, using to its
full eapacity the entire available plant; including Larges, pile-drivers; small- boats,
and quarters; and diring that time the east primary line had been complated a dis-
tance of 3,106 linear feet to its intersection withi secondary line No, 29; and piles had
been driven for its extension 1,000 feet farther to No. 80, when work upon it was sus-
pended, about the 1st of October, while the work of repairing afid exteiiiliiig second-
ary lines Nos. 27 and 29, and conatrnct—inF No. 30, was continned unti} the 1st of No-
vember, when these lines had be'.- completed, and wero in good condition, with the
exce}‘x_tidn that the largo masses o1 drift-wood which had accumnlated behind them
had broken a small gap in each of the old channels near the primary line.

On accoint of the excessive depths due to the high stage of water, further work on
these lines conld not be economieally done; and, thercl‘om, the force was transferred
to secondary liiio No, 18 to repair damages caused by the flood of the early summer,
where it worked until the 6th of December, , ;

Of socondary hiirdles 4,984 linear feet were built; 1,111 feet were in line No. 18,
1,216 feat in line No. 27, 625 feet in line No. 29, and 2,033 fest in line No. 30.

On tlio' west side the work of constructing the secondary liines which were left in-
completo at the close of last year was resumed on the 11th, and that of the primary
line was begun abiout the middle of July, dnd-was continied anttl the last-of Sep-
tember, when 6,390 linear feet of primary hurdles and of secondary hurdles 3,440 feet
had been built, of which there wore 174 feot in line No, 2, 266 feet in No. 3, 348 feet
in No. 4, 509 feet in No, 5, 581 feet in No. G, 740 feet in No. 7, 760 fest in No, 8, and 72
feet in No. 9, = fo it o :

The length of hiirdles on bothsides aggrogates 8,490 linear feet of primary, of which
the aren is 164,780 squaroe feet, showing that the average depth was about 19,5 feet,
and of socondary hurdles the total leiigth aggregates 8,424 feet, with an area of 177,467
square feet, giving 21 feet average depth.

The work at t_lig';‘pbiﬁt was restuned March 20, and was continued until the close of
the year with a foreco which was incroased and decreased as the stage of water became
favorable or nifavorable for working, v

During the spriing seasin no new work was begun. The gap in secondary line No.
18 was closed, and the rapairs of two sma’l breaches which were made by the drift
during tho flood of Juna were begun, D L L

The flood: of .1ast fall had damdged the primary lie to such an extent thatin places
small channels forined, having sufficient velocity to erode the bed. ‘The dainage to
the line extended from its head to secondary line No, 24, and consisted in tearing the
curtains from the piles, displacing some braces aud piles, excopt at two points, ono
between sccondary lines Nos, 20 and 21, and the other between Nos. 22 and 23, at each
of which the piles in both rows wero destroyed or torn ount of their places, making
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Breaclies through which the water passed with such velocity that it removed part of
the material dejiosited during last year. . _

In repn!rlhﬁ, gutes were used to replace the desfroyod cenrtains, These were made
of plank with spaces listween conseeutive plaiks aboirt eqinl to the width of the
plank. [In tho breaches the bottom was protected by foot-mats extending well to the
front of tho lino aud short distances above and helow the brench to cover the entire
space affectéd, o L e

Tho repairs wors completml from tlie head of the lhie down to a point midway be-
tweon secondary lines Nos, 21 and 22, and piles were driven:in the breach below,

On the west sido a portion of the primary line Is incomplate. On part of this piles
only. have heen driven. On another part the foot-mat has heen placed, loavin
only the matting to complete it, The high stage of water kept the piles submerg,
d!lirln“ “the entire working senson of the spring, so that this work could not be com-

rleted.,

! The work done duriiig the spring season being added to that of the full, makes the
following totals for the yoar: of primary hurdles 9,690 lincar feot, or 136,320 square
foot, showing an averago dopth of 19 fest, which cust 85.65 per linear foot, or 20.4
cents peor square fook; and secondary hitrdles 8,774 linear feot, having an avorage
depth of 21 feet, nmkfnz; tho area 184,019 square feel, at cost of 24,34 per linear foos,
or 20,7 cents Pcr square foot, _ .

The expenditures for labor and matorials are shown in the following tabulated state-
ment, of which the aggrogate is 93,653,238, distributed as follows :

Material : :
Brugh, primary hurdles.... ... oo ooieoivenonn e aa ... 87,989 30
Stone, primary hurdles .........ooooiieiai .. 3,770 02
Piling; priffiary hurdles ..o oo v it i en 23, 400 10
Mizcellaneous; primary hurdles ........o..o .ol 4,649 83
Labor, prAMary TR . . .« o sou e sois o 5o s mmeie s s s en 6 s 09 9,288 01
E«\:ﬂ ment, primary hardles.... ... ... ... ... ... ... 4,765 63
Subsistenco, primaryhnrdles ... ... ... ... .. ... ... 077 78

e 54,7901 57
Matorial :

Brush, secondary hurdles ........ .. ... .. .. ... ... 4,972 55
Stone, secondary hurdles ............ ... ... ... 1,196 79
Piling, secondary hurdles..............cc........ % swws Gemn 17,980 92
Miscsllaneous, secondary hurdles ...... ... ... ........... 2,242 090
Labor, secondary hurdles. ... .. ........ooiiiiivenne.in... 7,422 93
Equipment, secondary hurdles ... ........cooo ..o ...... 388552
Subsistenco, secondary hurdles.........coo oo iien ..., 404 70 :

— 38,108 31

Engineering and contingencies.ooeee vvveevvieneivans ceevieeaciaeao oo, 5,655 35

08, 553 23

An experintent was made with the use of the wator-jot iin assisting to opén chan-
nels throjth bars, the value of which is not confined to the particiilar locality,

Upon the appreach of the low water stage, aboiit the middle of September, the reef
flattoned out, lying from Dike No. 1 to the tipper end of the Carroll’s Island Bar, with
nearly equal dopth throiigliout its length, haying, however, tlires slight depressions
or channel-crossings, in each of which the depth was about 6 feet when the stage of
8§ feet wasreached, which was but little greater than the depth upon its general crest.
The upper one of these dopressions was selected for the oxperiment, because its loca-
tion was at the narrowest point of the bar and within the lines deemed most favorable
for the permarent location of the improved channel,; considered oither in tho interest
of the navigation or of the periliziiency of the works,

The jot used was made by uniting the riozzles of the jets upon four Rile-drivers to
make them dischargn, as nearly as practicable, in a single stream ; each of these jets
waa supplied by a Woi‘thm'fitdn ‘diiplex ptimp with stoam eylinders 7§ inches, water

nohes stroke, which could throw about 165 gallons 'pe:
€0

oylinders 44 inches by 10
minut? wthen running at the lim_it of safety, or with a piston velocity of about 100
per minute, ‘ } . o 4 .
The drivers were firmly lashed fogother, and by means of three anchors, suitabl
placed, were drawn back and forth across dlo? reef in the line selected for the channel.
The results were wonderful, the depth having beesi iioreased to 8} feet with sufficient
width for the ordinary purposes of navigation within twenty-four hours after the
* work was begun, and when only 10 honrs of ‘actual work had been done, The work
was continued one week, at tho end of which time 9 teet could be carried over the
bar by the largest tows plying upon the river, and the channel became well defined
by the line of maximum velocity passing through it.
While the result was valuable as an auxiliary measure in fixing the channel at this
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locality, it has-a greatéi valuo in showm‘g_._whnt may bhe acconiplished by means of
suit-abre water jets ajpiplied olther as auxiliarics to works for perinanent improvements,
or independently to secure temporary improvement of navigation in advance of the
permanent improvement. ) ‘

Referring to the tracliig of the map of this locality SP_lnto IV), upon which the
curves of the stage of 12 feot above low-water at the beginning and close of the year
aro shown, a decided improvement is found to have been made in the trace of the
channel and in the distribution of tlia deposits made within the inelosed areas on the
east side, while upon the west side a large portion of the area to be reclaimed has been
rafsed to the helght of tho adjoining bank,

The report showing detuils of construction and expenditure of material is submitted
by Mr. A. F. Freis, assistant engineer, to which reference is made.

HI~TWIN HOLLOWS, WEST SIDE.

On account of delays experienced in securing suitable Yorsonu to board employés;
proparations to begin work at this locality were not completed until about the 18t of
October, which would otherwiso have been done & month earlier. Abont that time
the work at Horsetail Bir had progressed so far thab a reduction of the force became
necessary, and this was done by transferring a part of it with barges, pile-drivers, and
quarters to this localit ¥e Ly

The primary line was located, its construclion wiis begiin at the nearest point to its
upper end, at which the bed-rock was covered with sufficient sand to hold piles, This
was found at a distance of about. 500 fect from shore, ,

The line passed over a bar which would heeonte di'y at the stage of 9 feot on the Saint
Louis gange, ceittral at the first angle comited from the upper énd. The depth of
water on this bar was not sufticioitt to float a pile-driver when work was begun, bt
the river began to rise soon after {hat, atid the pile-drivers were dropped down to that
bar to construst thie line there while the depth of water was sufficiont to float them,
and the bur%os londed with mitterial, The rise continuned until the river became bank-
full, when the stage of 29.5 feot above oxtremalow water was reaclicd about the 10th
of December, and in conseqnence the depthis and velocities along the shore inereased
to such dimensions that to mako. the connection would have been expensive, and on
that account the work was deferred, with the liope that an opportunity to make it at
comparatively small cost wotild be presented before the close of the season. The flood
prevented this, however, although a single mattress was placed in the foundation of
a hurdle dike intended fo close just bofore the suspension of operations. A

The work done during the first half year was constrnceting a detached section of the
primary linie, of which 2,375 feot. were conipleted, and beginhifig a secondary line,

The results were remarkable, for, although the work was in an unfinished condition
at the close of the season, lurge deposits had been mado within the area that would be
inelosed by the works when completed, A bar, whose crest beeameo dry when the river
fell to 22 feet above low water, extended nearly the whole length of the finished por-
t-!itin of the primary line, aud was only about £ feet lower as far as the piles had been
driven. :

Work was resumed on the 13th of March, and continued to the close of the year—
at first with a small niifiiber of men, on account of the uncertainty of having favor-
able weather or stages of river during the éarly spring; but when the stage became
favorable and the openifiig spring gave promise of weather suitable for full operatiins
the working force was iiereased until about four hindred men were employed, which
was maintained until nbout the 10th of May, when the river rose to the dimensions of
a flood, causing a suspension of the work of constructing hiirdles, and {n consequence
a reduction of the force to less than one hundred men, which continued work upon
cribs to conieet the piles of tlxcprilnéi'y, and secoidary linwdle lines with the shore,

Piles were driven for the extension of the.primary line to-a distance of 400 feet be-
low its intersection with secondary line No. 4, or about 8,800 feut from its initial point
on shore, and of this distalice about 5,000 feet wore conipiléted, 2,300 feet addition
had mattresses placed, while piles only were driven for abont 1,600 feot. :

Two secondary lines, Nos, 3 and 4, were completed each to a distance of about 900
feet from tlie primary line towards shore, and piles wore driven and mattiess placed
for aliout 800 feet upon each of ljnes Nos. | and 2, aid the braces were placed nf[ion line
No. 1, annd work was susponded 1ijion° Nos. 1,2, and 3; when too litilesand was found on_
the bed-rock to hold (Pllea, and upon No. 4 a little short of that point, leaving short
gaps between the end of each and shore to be closed by oribs shown in plan, Oross-
section, and elevation, Plates VIIE and IX, Figs. 1, 2, and 3, respectively. Of thése,
a seotion 240 feet loni; was built in slack water near shore above the head of work,
and when completed it was floated into position by means of barges, to which it was
lashed, and was placed by being loaded with a liboral supply of stone, after which
the bom;mri iu] front of it was protected against possible scour by a revetment of the
same material. .
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Two ather sections were under process of construction at the close of the year, sim-
ilar to that built, with this difference, however, tliat the cross-scetions presented the
figure of isosceles fnstead of right-angled trinngles, i

The efliciency of the erib was proven, sfandibg uninjired the sovere test to which
it was subjected by the drift-wood broight in contaet with it during the flood of
June, furnishing a cheap menus of connecting both the primnry and secondary hiir-
dles with the rocky shore; the cost of which in the primary ifine would otherwise
have been excessive, for on accoinit of the grent depths largs quantities of ninterial
would necessarily have been oxpended in constructing any solid structure, and the ex-
petiment made with enrtaing 3‘10\\'041 that permenble stenetures held in position b
anchors were not adaptedd for uso in the swift eurrent nnd upon the smooth sandy bot-
tom found at high stsges near the shore at that locality.

Hurdles continned to be construeted after the improved form introduced during the
preceding year at Horsetail Bar, bracing the piles and prifecting the bottom, asshown
in the m;lmr(- of that year, An {miiruvcnmm- was made in the method of bracing piles,
by substituting n clevis, Plate VIT, designed by Mr. W. S, Mitchell, for ring-bolts in
holdhig the heels of braces in place, and the protection of the bottom by ninttresses
was extended toall hurdles constrneted.  The wihith of mattresses used in primary
was nsually twice that of secondary Hnes, _ o

The strength of the hiivdles has not been ins Inereased withont n corresponding
inerease in the cost por linear and square unit, the extent of which eannot be deter-
mined at this thme, heeause much of tho work is unfinished’; however, the inereased
strength justified spacing the secondary linesat 2,000 feet instead of 400 feet, and that
fully compensntes by reduediig tho munber of unifs, e P

Large doposits of waterial have heen made within the area inteiitléd’to bo reclnfmed
and the tow-hend lying to the eastwaid of the primary line withiiv the space allotted
to the clinnmel bas disappenred ; bot althiongh these resnlts shonld be satisfactor , they
would doubtless have been greater had the priviary Hne béen conneeted with shore,

Reforenco is mado to the report of Mr, W. 8. Mitcehell, resident engineer, submitted
herewith, for further details,

The sxpenditures aggregate $103,500.25, of which the distribution is shown in tbe
following statement :

Material: _
Brush, primary hiwdles. ... ... ... ... ... .......... £9, 336 50
Stone, primary TUrd)és ... 4,770 03
Piling, primary hurdles........ ... ... ... ............. 21,122 76
Miscollancous, privatiry hardles ... ... .............. 3,691 63
Labor, primary havdles. ... ... .. ... ... .. lc........ 13,439 45
Equipment, primary hurdles. .. ... ... .. ... ... ... ... . ... 10,681 59
Subsistence, primary hurdles ... ... .. ... .. ... ... .. ... 10, 142 33

— 73,0584 30
Material : ’

Brush, secondary Wirdles .......... ... ................. 2,071 00
Stone, secondary nivdles. ... ..............o............... 662 46
Piling, sccondary hurdles......... .. ............ = 7.410 72
Miscellancous, secondary hardles. ... ..ol oo 954 69
Labor, secondary hurdles . ... ... o . 3,427 75
Equipment, secondary hurdles .. .............. ..., 5,128 22
Subsistence, secondary havdles. .. .. ... ..., 5,050 13

—_— 24,705 01

Engineering and contingeneies. ... ... ... i, 5,710 94

103, 500 25

1V, ~CARROLL’S ISLAND.

The protection was Legun aloiit the 1st of October, when n mattress-barge, with
mooring-barge, was placed in position about 1,700 fost above the foot of the icland,
The protection centemplated plicing a mattress 120 fest wide helow the piaie of stand-
ard low-water, with a Fevetment of stone up to the plane of 18 feet above thiit sta e
and willows planted from the upper edge of the revetmeiit to the top of the bank,
Of these, ouly the mattress was placed, subsequent changes in currents inving stopped
the erosion and started a deposit outside of the work, making its iniinediate comple-
tion not only wimceessary, bt impracticable, by building a large bar during the flood
which set in aboiit that time, conn-cting with the west side of the island, which- be-
came dry at suveral points before the water had réceded below the plune of 20 feet
above low water, or at 4 feet above the ipper edge of the proposed revetment, This
bar was not less than 300 feet wide opposite the head of the protection,

* See Plate XIV.
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The mattress was built iu one section; 1,695 feet long, by sinking ouly a part of that
constructed until the whole was conipleted. == , N o

Beliig the first mattress of the kind built in this vicliity, many details conineoted
with {ts construction had to be learned experimentally, which, with unfavorable
weather and swift currents, caused the work to progress slowly during the senson. 8411
thel {lnt]e of construnction was increased to 100 feet per day before the mattress was
finished, g _

No other work in coiincetion with thia protection has heen done; and although fu-
ture changes may necessitate its completion by revetting the middle and planting the
upper zones, respecti vely, tho tendencies of the river, with the present {race of its chan- -
nel, indicate that none will boneeded. This work having been constructed in such close
connection with Twin Hollows, east side, that the data showing oxpenditures of ma-
terial appear only as items in tfw records of that work, __

Mr. C. V. Mersereait, assistant engineer, who has coiiipiled the expenditures of labor
and material from those records, subiinits the report, to which reference,is mado for
further details, and the quantities of matorial used. The exact loeation of the work
is shown upon the accompanying tracing of the map of that loeality, Plate X,

Expenditures for labor and matorial sggregate £12,038.69, distributed as shown in
the following statement:

1B phles...conrvsn snmens ans G eIt el kv s e i e veeee-ee. $934 40
1,407.9 cords of BINBI ... i viis csrensionmnmmsniwms moocnie nosesssrsssssoes 3,816 64
U0 eubic YATAS OF BEONG . ..o ccc o550 50 5550 smonms ws sinns 055 o v 54 515 5 ¥ 5004 550 55 762 00
ROPC, WIPE, C.ccvs sov s om s pmons v sons s s sommns smye s sas o v s 80 e 0e 858 S0 808 36
LBUOE ssossi cssostocosis smanms indoss oanbes sobb 5ot ans s ssns & oe omye s 3,693 40
B PO o0 s oo oo cmis .00 5 4005 55 cns 558 5505 5510 B i S S 3 i i B 1,474 65

11,479 34
Engineoring and contingencies.... ... covevevernveocrrcernereiennnnann, 659 35

12,038 69

V.—TWIN HOLLOWS, EAST SIDE.

This work has for its object the protection of the east bank of the river from the
foot of Carroll’s Island to the bead of Beard’s Island, or as far in that directioi as may
be found necessary, a distance that has been increasing, owing to the tendency of
erosive-action to move downstream. It was begun October 26; and continued unin-
terruptedly until December 10, and from the 17th until January 8; wlien:it was sus-
pended on account of unfavorable weather, to be resumed on the 21at of Marcli, after
which it was continued until the close of the year without interruption. Diiring the

ear 5,925 feet of the zoné below standard low-water were protected by a mattr-ss 120

. ieet wide, made of sections in auch lengths as were found practicable to be bullt under
conditions diie to the varlable weather, stages of river, velo¢ity and direction of cur-
rent; and of the middle zone 2,350 feet were protected i)y a revetment, of which 1,000
feet were made of stone placed upon a:loose brush mattress, and 1,350 feet were made
entirely of stone, Of these 1,493 feet of the mattress and 840 feet of revetment were
built during the first half of the year. The upper end of the mattress was pushed
ashore by drift-wood driven by the swift currents accompanying the flood of Movem-
ber, and covered 150 linear feet of the middle zone.

Early in the spring season the use of this shore mat was restrioted to lncalities a$
which the inner edge of the mattress lay outside of the curve of standard low-water,
on account of the line having been moved by erosion after the guide-piles were

ven, :

Daring the second half of the year {wo sections of mattress were built and Klwod,
ene 3,800 feet long, of which 3,100 feet were placed in good shape ; the remainder was
damaged by the current while sinking to such extent that it was not an. efticient
protection. Another seotion wasplaced to cover that space. Theother, 1,325 feet long,
was successfully placed by means of lines attached to barges anchored along its
length, but independently of it, to hold it out from shore and prevent the doublinw
the outside edge under the mattress while in process of sinking, and a section of
feet: long was afloat at the close of the year.

Many difficulties were encountered in pll.c‘i:g the mattress in the deep, swift water
found during the prevalence of the spring floods, ;

This form of mattress being very flexible, skillful handling was necessary to pre-
vent folding it by the ourrent carrying the ontside edge under when that edge was
sutik in advance,. The dificulty became so great when the angle between the axis
of the current and bank was greatest that the mattress needed additional strength to
frsveut breaking while sinking. This was secured b‘y; placing a ﬁrillagn'ofpole'a nunder

t, spaced to make meshes about 8 feet by 10 feet, the longer sides boing parallel to
the direction of the length of the mattress.
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The mattress atrested the erosion at onee. The upper povtion of the bank continued
to be graded by the carrent to a suitable slope to retain i stone revetment, but that
part covered by the mattress was not disturbed, alihough the depth of the wates
ranged between 0 and 60 feet along its outside edwee, and impinged with excessive
velocity upon the bask, between which and the anis of the current the angle was
about 40 Owing to the progiession downstream of that axis the greatost impact
passed over the whole lengeth of the protected banh dunme the year,

On aceonnt of the high stages of the river but Jitthe use conld be made of the hy-
deantic excavator in geeding, only 2,100 linear fvet having been eraded by it Ths
aflorded & sutlicient tiial, however, to show that it wonld do the work rapidly and
well at low stages, when the part to be graded would be above the surtiuee of the
water,

The elicicney of the form of ik protection as been severely tested beve with sat-
isfuctory results, immedintely arresting the eraston of the bank, whicl was caving
rapidly under the at tieks of switt enrrents, dne to fleosd stages, impitnging at atsles
ranging from 30 to 45, and scouring the bed at the foot of the slope, which was
steeper than two apon one, o depths mmeing om0 0o 60 feet an prevailing stages,
or from 20 to 30 feet below the plane of low witer.

Another severe and important test was made in constructing awd plaving the low -
witter mattress nider nearly or gquite all of the adverse cirenmstances that may 1eason-
ably be expected to be enconntered thronghont an entite workine season.

The river was in flood when the work was hegan in October, and continued so untl
December; again daring the spring it wa~ cantinuonsly above the mean stage, with
awift currents, deiving bodies of drift-woorld 1o aceamaelate npon or ander the mnttreas,
or under and aainst the mooring-harge, bringing excessive ~sten upon the lines,
mndrress, and the barge.

This test has shown conclusively tlet it may bee pesde contintious or in sections of
soy desired length uteder ordinary citemmstaneces, with the river helow the mean stage
ansd stationary or falling : and that with the unfavorable cirenms<tanees of high and
rising river and swilt vurrents bringing masses of drift-woold in contact with it sections
may be k:-rt afloat until any desired length up to L5099 feet can b - buily, and sueh see-
tions can be readily and safely placed in position by taking proper preeautions in
bandling them,

The fuct stated in another paragraph that the low water mattress, when placed,
arrested the caving of the bank immediately, in connection with the further fact that
no erosion hus started npon any port of it covered by the low-water mattress, is im-
portant, becanse it proves that at most loecalities updn this section of the river the por-
tion of the bauk above standard low water may be left noprotected during a period
of considerable length with safety, to be graded in part at least by currents of mesn
and higher stages.

Several small eddies were started in advanee of the placing of the mattress, each
excavating a small semicircular bay before its action could be arrested, which was
done by constructing short hurdles.

Reference is made for farther details of construction and quantities of material used
to fthe report of Mr., C., V. Memsercau, assistant engineer, submitted herewith.

The expenditures made on aceount of works at the locality aggregate $72,696.63, ois-
tributed as showi in the tollowing statement : i

Materlal:
Brush, mattress ... e e €20, 230 01
Stone, matiress....... AR < 11 % B -
Piling, innttress oo oo oo ... 3, 204 Gz
Miscellancous, mattvess. ... ... ... .. ... .. 3,008 13
LaLor, matlress ... .. ... .. ... O 14, 356 &9
)qui'nm-nl, LT ELY & 0 LT DU 6,037 56
Subsistence, mallress. ... ... ... ..., 7 496 63
—— E08, 348
Material:
Brush, revetment ...... B o s B B B 38 e S a3 BB 3,180 25
Stone, revetment . ... ... .o 1,945 49
Miscellancous, revetment ... ... ... ... ... ........ 97 05
Labog, revelment ... .. 5 5 S o B S B B 8 S RS Y 1,025 87
Equipment, revetment. . ... ... ... oLl 446 74
Subsistence, revetment ... ... . 0625 14
7,39 54
Labor, excavation. ........... SEEE S5 e e s SN VA 368 67
Equipment, exeavation...... ..o oveoeee e o oL 1,079 43
—_——— 1,438 6
Sngineering and contingencies.......... ... i eee ... . 5,579 O

72 626 63
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VIi. BEARD'S ISLAND.

The protection of this island was begun abont the Iast of Mareh, and was continued
sutil the elose of the year. During that period 3,750 feet of mattress were built and
placed to protect the lower zone from the head of the island down stream, a distanee of
3,550 fret, 300 feet having been expewded in repairing a breach in the original mattress.

The first ~section of matiress was 3,250 feet long, of which 2,600 fvet were placed
without a single breach, kink, or defi-et of any Kind, but at that point the outside
edge of the mattress was torn, and by stretehing down stream left a triangular-shaped
aren unprotected, necessitating the replacing of an extra seetion of mattress to pro-
teet it

In a comparison of long mattresses this wonld rank second, whether its total length
construeted or only that suceesstully placed should be measured, being exeveded only
by the longest one placed at Twin Hollows, east side.

From the head of the island a distance of 2,000 feet down stream the work of con-
strueting amd placing the mattress was comparatively casy @ the depths of water and
the velocities of the current near shore were not exeessive at any point within that
space, while swifter currents farther ont in the stream tesded to throw the drift-wood
awd other floating bodies away from the shore impinging upon the bank farther down
stream and presenting no cause of delay in the progress of the work until that distance
had been passed in placing the mattress. At that point anfavorable changes in depths
of witer, velocity, and relative direction of the eurrent oceurred.

The depth, which had been moderate, inereased abruptly to 40 feet along the out-
side of the mattress, with an inerease in velocity due to that change, and the direction
relative to that of the axis of the mattress was nnfavorably aflected by a sharp deflec-
tion of the bank through an augle of about 2-,  The remainder of the mattress was
placed with considerable difticulty, on acconnt of the tendencey of the current to break
it by driving it against the guide piles or by doubling the outside edge under or over
when its whole width did not sink together; but the seetion was placed with only the
single break mentioned in the preceding paragraph,

The next section of mattress was started at station 32 450, where the veloeity, di-
rection, and depth of the current were still unfavorable, Large quantitiesof drift-wood
were brought by the river and driven under the mooring-barge, acenmulating in such
masses that a line attached to the stern of the barge parted, permitting the barge to
swing in towards shore, earrying the mattress and the barge upon which it was buils
s0 hard against the piles that the continuation of the construction beeame impractica-
ble, and the section was launched when only 360 feet were built. This section was
successfully placed, being guided fo its position by lines attached to it and to barges
auchored in the stream outside of and entirely independent of it. These lines, by being
attached to the timber-heads and kevils upon the farther side of a barge and passing
under it, did not immediatly interfere with the sinking of the mattress, but held it
away from shore, necessitating the paying out of the lines only after the mattress had
been sufliciently loaded and had advanced towardsits final resting place on the bottom,

The revetment of the bank was begun on the 18th of May, and about 1,600 linear
feet were finished—the progress mads keeping paco with the receipt of stone, which
was retarded by the high stage of the river. Grading for the revetment was done by
the current cutting the bank above tho mattress after it had been placed, while the
crosion below that plane was stopped. The work of grading was well done, the slope
being reasonably evenly dressed and flat etongh to retain stone.

This bank had been yielding rapidly to the attacks of the current befors the mat-
tress was placed, a strip of land from 600 to 800 feet wide, running the entire length of
the island, having been cut away sinee the full of 18205 and the erosion having pro-
gressed rapidly up to the time that the mattress was placed, shows the form of pro-
tection is eflicient, )

The small water-way passing around the head of the island was closed by a hurdle
about 1,000 feet long, constructed in the usual form for secondary lines, except that
the foot mattress extended only 450 feet from the island, on account of the small
velocity of the current from that distance to its upper end,

‘The bar wus built up to the top of the hurdle sovn after it was completed, its crest
being about 28 feet above low water, or within 2 feet of the gencral height of the
bank, and its width is about equal to that of the head of the island.

4 Rc{ercnce is made to the report of Mr. J. W. Record, assistant engineer, for further
clails,

‘The expenditures aguregate $35,614.53, distributed as shown in the following state-
ment:

Material: )
Brush, matfress......... ... ... ... .. ... ..., 810,354 23
Stone, mattress ........ocoaeiiil.... 5555888 BEE DS 1,240 20
Piling, mattress. ... ... ... oot ianae.. 1,954 55
Miscellancous, mattress ... ... o...oooiiiiiiiilL... 659 G9

Labor, mattress................. T T . 6,101 16 .
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quipment, mallress. . .......ccccciciiiiiacininn s s sonnees $2,007 78
Bubsiatence, mattresa... ... ... .. . .ceeeiiirnreccaccaacnonne 3,004 20
— $25,381 18
Labor, exeavation ........ ... ... .. iieeenn 10 15
' —_— 10 15
Material: )
Stone, rovetment ... .ol aiit it i eeeeeee. 1,190 46
Minscellaneouns, revetment ... ..o .. ..., 170
Iabow, revetment ... ... ... .. ... ... .. ..... o et 349 5
Subsistence, revetment. .. ... L. 63 13
——— 1,604 85
Material :
Brush, hardles ... ... o .. L., 702 00
Stone, hurdles ... ... .. .. o e i e S Bl B R Bk Bl s S 122 79
Piling, hosdles. ... ccomvoieinnimp posmenees T 1,326 &7
Miscelluaneous, hurllea. .. ... . ... ... ... ....... 44 04
Labor, BUrdlos ... .o cccore i o e e e s s 394 93
Equipment, hurdles ... .. R R B S I 5 0k W 0 8 B 1,22 19
Subsiatenee, hurdles. ... .. ... o L L 2,991 54
— 6, R03 36
Eugineering aad contingencies ... ..o il 1,814 39
35,614 53

VI JIM SMITH'S,

This work was begun May 23, and, althongh the river was igh rom that date nntil

the closs of the year, considerable progress was made upou the construction of the
irimary line, in which 426 piles were driven, extending from shore at its head 1,000
eet down stream ; of that feet of mattress, 50 feet wide, were placed, and 500 feet
were hurdled, which was done by wattling to the depths to which that form of con-
atruction could be economically used, and in greater depths a wattled curtain, shown
in Plate XIII, was placed in the base, of which the poles extended to the surface of
the water, to boe incorporated in the wattling upon the piles; of this curtain 250 linear
feet were placed.

The river was in flood during the entire time that this work was in Erogress, and
much timé was consumed in preliminaries of erecting quarters and making surveys
that were needed in locating the line of the primary hurdle, in accordance with its
representation on the map, and the progress made in conatructing the hurdles was
small compared with that which could bave been made under fuvorable circumstances,
on acconnt of the awift currents, great depths, and the large masses of drift-wood
which the high and rising river brought to oppose the progress of the workmen.

The results, however, full com'pensnled for expenditure, as shown by the deposits
that wers made aboiit the close of the year, which raised a bar equal in width to the
length of completed hurdle, and in height to that of the wattling immeiliately in rear
of &o line, thence dipping down stream it may be traced by the shoaling to the lower
end of the locslity. -

The re of Mr. John O. Holman, assistant engineer, is submitted herewith, te
which reference is made for further details of construction and quantities of material

expended.
‘FE: expeanditures aggregate $11,088.37, distributed as shown in the following state-
ment :

- Beu b i hard! ' $513 00
Berush, primaryhordles...........coeiiiiiiii L, K
8tone, ;’:dmny ROPAIOE. .« o:icvvno sosnaisicein be maiinnsmnsnes 349 70
Piling, primary hordlee. ............ A 2,058 33
Miscellaneous, primary hurdles ..........ccoeeooe...... .. 139 64
Labor, primaryhurdles .. ....c.cveeiniiiinnrciniiiiiiiieene. 1,413 91
nipment, primary hurdles......cccocevvveniiiinianaa... 1,973 11
Subaistence, primary hurdles ..............oo ool 2,513 40
— §8,9@ 0@
Matorial 8
Brash,eeccondaryhurdles .......... .o ivvviiinnennn... 67 50
& Pilin§ socondary hurdles.......c..ccvvnieneaenane.. . 76 57
Misce fmoons’, secondary hurdles.. . PR 27 64
Labor, secondary hurdles............ ceeeees 24 08
uipment, secondary hurdles......... 132 03
Subeistenge, secondary hurdles.............ccoeeniiniaae. ... a2y 2 —_p—
Engineering and contingencles.......... .....cccoeiiiiiiaa..., 1,499 19

11,068 &




APPENDIX R. 1617

VIill. ENGINEER DEPOT.

During the firat half of the year the work of constructing and repairing barges,
barge-flats, pile-drivers, quarter-bouts, portable shanties for quarters, and small boats
appertaining to the equipment, not oniy for these works but for general use upon the
river between the [llinois and Ohio rivers, was done at the foot of Marine avenue.
The depot of supplies of rope, iron, spikes, nails, bolts, and other items belonging to
the class known as miscellancous material, was also established there in rude shanties
too small to furaish protection to the stock of materinl and subsistence stores neces-
sary to be carried. These shanties were built of common boards, and covered with
the same, upon ground that the river had recently made by depositing a portion of its
sediment, and which its erosive currents were rapidly removing towards the sea,

A depot was established on the east side of tho railroad in front of the Saint I.ouis
Arsenal, consisting of two storo-rooms—one for material, the other for subsistence—
buildings for earpenter and blacksmith shops, onkum and eil rooms, and oftices for
clerks in charge of subsistence, of working parties, and material at the depot. Of
these the blucksmith shop and oakum room were moved froni Marine avenue; the
others wers construeted from new material,

The work was begun January 21, and the firat stores were received there about the
1st of March, when the old stand at the foot of Marine avenue was abandoned, with
the exception that repalrs of barges were continned there a short time after that, until
some dangerous parts of old wrecks could be removed from the front of the depot.

The equipment available for works between the Illinois and Ohio rivers was in-
creased during the year by the addition of eleven pile-drivers, one hydraulic excavator,
two mattress-harges, thirty-seven portable shanties for quarters, and eighty small flats
constructed, and twenty-nine barge-flats altered from coal barges, of which only two
were purchased this year, the others having been on hand from the purchase of the
preceding year; forty-two yawls and eighty-two skills purchased, while the steamers
A. A. Humphreys, Anita, steam-lauhch Hornet, pile-driver No. 2, and barges Nos. 12,
13, 14, 17, 18, 19, and 20 received extensive repairs, which, upon being added to that
on hand, made the equipment and quarters available for use in connection with these
works suflicient to accommodate a force of about 1,500 laborers.

Reference is made to the report of Mr. C. L. S8tevenson, clerk in charge of material
and working parties, herewith submitted, for further details of construction.

The expenditures on account of the operations in conneetion with the depot and
equipment aggregate $140,134.11, distributed as shown in the following statement:

HIEPIWEES . . o0 o0 i srmmn s w16 i S50 s 05 s 5 00 B B B i it 5 S8 4,408 52
Y, T P S S €09 66
HOEBL . oo conninnsmnes voromemmom socs passon moss 5500 05 355 55 SeE = S0 n s 286 92
BREEBE. oo 05 coivsron nnespers sons snss suis o SRR e GBS S SR 87,038 44
PHOIEIVOES . oo om0 v oo wnon svmsn avs 55 08 55 sREsdbss ook Sk St 5o ss 5665 sadied 29, 461 68
Hydraulic exeavator ..........ccoceevena.... - S S B EEE E S S e e S 8,638 31
Ways for mattresses..........ccveeevenecnanaa.. S S 6,461 17
Quarter-boats, quarters, shops, &€.......coceeieiiiieniiininnnnn.. 31,994 92
BREE, e 5 o cine sims oo sim mm i srmio ) S o558 0 58 ST B 5T S 14,119 88
Tools and appliances .......oconeriiiirenienraceocvaseasaaccsacan connn 7,014 61

1 ¢ | DO —— Rp—— TR———— S w S R SR S e . 140,134 11

IX. PROCURING MATERIALS,

Procuring the materials, brush, stone, and piles constitated a separate division of
the work, in which nearly the whole time of the steamer A. A. Humphreys, ten model
barges, and sixteen barge flats was consumed. -

Brush was procured by hired labor, a royalty being paid to the owners for permis-
sion to cut and remove it. ) 3

During the first hilf of the year a party was organized under an overseer and kept
at work on the islands and bars between the head of Fish Bend and Joues’ Point,
until about the middle of November, when it suspended work on account of high-
;v‘atell'l. It was reorganized and set at work in the Missouri River about the Ist of

arch, .

Two other parties were organized and set at work in the Miasiaoil;lpl River, one about
the 10th of March, which worked in the vicinity of Fish Bend; the other about the
last of April and worked in the vicinity of Cabaret and Wilson’s Islands. The three
parties consisted in the aggregate of about three hundred men. Those in the Missis-
sippi River continued at work until Juné 1, when they were disbanded on account of
the lowlands frém which they wore procurin brush having been overflowed. That
in the Missouri River, having higher grounds, worked there until the 23d of June,
when the brush that was available at high stages of water having been procured, it

102 &
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was {ransferred to Jones' Paint, Mississippi River, where it remained until tho close
of the year, procuring poles and siich brush as was available,

Of the 25,000 cords proeured 14,500 cords came from localities on the Mississippi
River, distributed as follows: Liberty Islund and Towhead, 6,500 cords; Fish Beru and
vicinity, 5,000 cords; Cabaret Island and vicinity, 1,700; and from the immediate
vicinity of the works, 1,500 cords: and from the Missouri River, 10,000 cords; distrib-
uted as follows: Little’s Island, 2,100; Hog Island, 4,900 cords; and Green [sland,
3,000 cords.

The average distance towed is estimated to he equivalent to 40 miles of upstream
towage; and to reach navigable water the average haul is estimated at about 1 mile.
These distances ave greater than brush has been towed or hauled during any previous
year, but not greater than may be expected in the immediate future. They are the
variables of the elements which make up the cost of procuring this material. Cut-
ting and loading ean be done with a nearly constant expenditure of labor and with
only such variation in cost as may be due to that of the rate of wages,

Pile timber was procured by purchase in open market; 11,579 sticks, mensuring
354,671 linear feet, were delivered in rafts at the works, and 5,245 sticks, measuring
204,707 linear feet, were delivered upon harges belonging to the United States at land-
ings between Turkey Island and Big Eddy, the average distance of’ upstream towage
being abont 65 miles.

Olbﬂw stone used in the works, 7,487.6 cubic yards were procured at Chester, T11.,
and 15,733.90 cubic yards wers procured from quarries near the works located at Bush-
berg, Kimmswick, and this city, by purchase in open market, delivered upon barges
belonging to the United States, and wag towed to the different localities nt which it
was used, an average distance of 30 miles,

Miscellaneous material was procured by purchase in open market in large quan-
tities, to socure the advantages of wholesale prices, and to keep a supply in stock for
distribution among the works. This item includes lumber, bolts, iron, spikes, nails,
rope, and yaru. The materials named were kept const:ntly on hand, and insuflicient
quantities to furnish each of the works with an ample supply.

In addition fo the towing needed in proenring material used, the steamer A. A.
Humphreys has handled all barges, pile-drivers, quarter-boats; transported all mis-
cellancous materinl, subsistence stores, and ice needed in conneetion with the works,
and still it has not been at all pressed, the distribution of its service showing thdt it
was idle about 7 per cent. of t‘m enfire time that it could have worked, exclugive of
the thirty-six hours per week, from Saturday night to Monday merning, allotted to
cleaning boilers, making minor repairs, and rest.

The comparative ease with which the steamer accomplished the work devolvin
upon it is due to a combination of several causes, of which the following ars promi-
nent: First, it was furnished with two eleetrie lights, one a reflector revolving toillum-
inate distant objects, and to be nsed in making lamdings at the works and running
close dangerous reaches of river during dark nights, and the other to illuménate the
forecastle for use in making up tows, coalin{;, nuh handling material and stores trans-
ported at night, thus preventing the interference of darkness with the lengih of a
working day. Second. the loss of time, in making landings for the purpose of learn-
ing the wanis of assistants and other persons having charge of working parties
served by it, was rednced to a minimnin by the use of a code of signaly, by many of
which the service desired could be communicated at a distance, enabling the boat te
procead directly with the work iustead of landing to receive insfructions. ‘Third, the
telephone connecting each of theworks, the depot and oflice, was freely used during
the last two months of the year, in communicating with persons in eharge of consirue-
tion, to learn the wants of each loeality, in directing the movements of the boat, and
in having supplies of material, subsistence, fuel, and ice delivered at the depot or other
convenient points, and contributed largely to securing prompt service with the least
possible expenditure of work.

X. WEATHER AND RIVER STAGES.

The year was not a favorable one either for procuring material or for construction.
The river, which was 23 feet above low-water on the 1st of July, declined slowly intil
about the 1st of September, when the gango indicated 8§ feot ahove the same plane.
It then rose to the 20-foot stage by the middle of October. Thisflood continned until
the 29}-foot stage was reached, on the 20th of November, and then slowly receded to
17 feet above low water, which was the stage at the end of December.

The flood retarded progress in all field operations by overflowing the low grounds
which produced the willows and other saplings snitable for brush. On this acconnt
the season was t:ernmnently closed at some localities considerably earlier than was
made necessary by the weather, Another result of the prevailing high stage was the
swift current and deep water at the works, bringing immense masscs of drift-wood,
parts of which became entangled in the piling of unfinished hurdles, collected under
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mattresses, or were driven with such force against barges and other vessels of the
equipment that they were in constant danger of being sunk by detached logs or
gronnded by the accumulations under them. The first half of the year was not made
unfavorable by floods alone, the weather was excessively hot during the months of
July and August, after which heavy rains followed, continning until the 10th of De-
cember or until the season had closed at Arsenal Island, Horsetail Bar, and Twin
Hollows, west side.

Abont the last of February, when preparations to resumne work were nearly com-

leted, another flood came suddenly, beginning on Monday the 20th, after about 6.76

inches of rainfall during Saturday night and Sunday. The river rose 0.8 of a foot in
twenty-four honrs ending at 1 p. m. Sunday, 875 feet from that to the same hour
Monday, and 7.95 feet additional before Tuesday the 21st, at the same hour. During
part of Monday it rose at the rate of 12 inches per hour.

The floodd reached its extreme height Wednesday the 22d, when the stage of the
river was 2325 feet above low water on the Walnut-street gange, Saint Louis. It
did not serionsly infure the works, hut by overflowing the low Inuds upon which wil-
lows snitable for brush grow, dd'ayed the resumption of active field operations until
the ground became firm enough to sustainteamy after the recession of the flood, which
was about the 3d of March, atfter which the progress made with all of the works was
uninterrupted until about the last of May, when the river again left its banks in the
low Iands and retarded progress at all of the works by bringing large masses of drift-
wonl to anceumulate against piles while the works were in an unfinished state, by
submerging piles that had been driven for hurdles, by eansing swiftercurrents in which
barges, ptle-drivers, and other vessels used in connection with the work had to be
bandled, and by reducing the available supply of stone, brush, and piles, overflowing
a portion of the loading room at the quarries from which stone was procured and the
gronnd npon which brush and piles grow,

XL QUARTERING AND SUBSISTING LABORERS,

Prior to this year, when operations were upon the basis of smaller allotments to be
expemded, parties of laborers away from Saint Louis were subsisted by the United
States furnishing snitable boats, shanties, or tents for quarters, and making arrange-
- ments with snitable persons to furnish the necessary outfit, and board employés, fur-
nishing substantial fare at agrecd rates, to be collected from such employé at the pay
tabie. That system worked satisfuctorily while the number of employés remained
small, say three hundred or less Iaborers; suitable persons to board that number were
easily sccured; but when the demand was suddenly quadrupled, by the enlarged field
of operations inaugurated at the beginning of this year, it could not be supplied, and
on that account the progress made during the first half of the year was less than it
otherwise wonld have been. For the reasons stated, that system was abandoned at
the close of the first half year; another was formulated during the winfer and intro-
duced at the resumption of operations in the spring, in which the United States fur-
nishes the outfit complete, and subsists the employés at all localities at which they
could not secure other satisfactory arrangements, making suitable reduction in their
rate of compensation to cover extra expenses incurred on that account. Introduced
about the 1Ist of March, it was in operation about four months of the year, a period of
suflicient length to theroughly test ita adaptability te the wants in conneetion with
operations for improving the river based upon large appropriations, :

The dissatisfaction nmong employés on account of subsistence has been less than
usnal since this system was introduced, although that did not receive consideration in
determining the change. The great henefit. that was hoped would be derived from the
new system of subsisting lies in the complete control over the strength and shovements
of working parties that it gives to the engineer. The hope that this control would
be attained induced the change of systems, and that hope has been fully realized.

XII. COMMUNICATIONS.

- Prior to the Ist of May, communications between the offico, the depot, and the works
wers made through the steamer A. A, Humphreys, using, in cases of emergenoy, the
loenl trains on the Iron Mountain and Southern Railway. These trains not carrying
mail, they were necessarily by messenger, the expense of which was one of the least
objections to tho method; but the delays in learning and supplying the wants at the
works, necessarily incident to these slow methods are of much greater importance,

A telephone line was established between the United States Engineer Oftice, No, 404
Market street, Saint Louls, and the works at Twin Hollows, west side, with interme-
diate stations at the supply depot and Horsetail Bar. This line has since been ex-
tended to the mounth of the Meramec River, This brought the depot and works located
upon the west bank of the river into direét communication with the office, and each
with the others, while those upon the east side of the river could readily send mes-
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sages by amall boat to tho neavest station, or, wheu important, the resident engineer
could como to the nearest station for personal interview.

The telephone was freely used from the date upon which it was opened by all whe
were charged with supervision of construction in reporting progress made and dif-
fienltics encountered, asking advice, making requisitions for material and subsistence,
amploying laborers and others, amd in reporting every matter of importance relating
to their respective works; and it was also to a large extent the means used in direet-
ingmovementsrelating to these works, based upon full information received through the
SAIMe INeans.

The eash value of the telephone can seaveely be estimated, beeanss the sum of the
savings due to its use cannat be converted into a cash equivalent ; however, it helped to
reduce to a minimum the distances that the steamer had to ranin delivering material
and other service requived, and this is only one of many items which eould be enn-
merated. Broken machinery has been repaired, making requisition through the tele-
phone for the parts needed to replace those broken; forms of construction have been
sent, discussed, and mwodified in accordance with wecessities; in particular instanees
lines of hurdles have been loeated after full discussion of the merits of several pre.
liminary ones examined; raftsmen, wlen arriving out of time, rely upon this source
tor instructions relating to the delivery of piles; the details of expenditure, of
labor, snd material for insertion in weekly reports have been maae and checked,
This enumeration ia incomplete, but is sutticient to show the value of the telephone
for use in connection with the supervision of the works. .

In this connection the small boats, including skift., yawls, and flats, have been of
great serviee in delivering promptly small quantities off material, subsistence, tools,
and parts of machinery, for \\'Ili(."l requisition had been made through the telephone,
which otherwise would have been delayed by waiting for the steamer.

The works being situnted below the supply depot, such delivery could be readily
made, and the small boats were reterned by the steamer, while the oarsmon returned
by train, when the time lost in waitiezg for the boat would be worth more than the
cost of a ticket by rail.

Very respectfully, your obedient servant,
D. M. CURRIE,
dssiatant Engineer,

Maj. O. H. Enxssr,

Corps of Enginecrs, . 8. 1.

B.
ARSENAL ISLAND.
REPORT OF MR. A. F. FREIS, ASSISTANT ENGINEER,

St. Loctis, Mo., July 22, 1852,

Masor: I have the honor to submit herewith a report of the operations of the
works at Arsenal Island for the fiseal year ending June 30, 1332,

TARSENAL ISLAND PROTECTION.

The work of completing the nnfinished portion of the revetinent at Arsenal Island
was begun about the 1st of November, in obedience to inst- «c.tions contained in your
letter, of which the following is a copy :

“871. Louis, Mo., Seplember 28, 1881.

“S1n: It will be necessary, before the close of the present working season, to complete
that po‘rtion of the Arsenal Island revetment which was begun last year and left un-
finished.

“You will please cover withriprap the upper part of the hank to a height of 20 feet
above low water of 1863, procuring the stone as soon and as rapidly as convenient
from the Southern Illinois penitentiary at Chester. : -

st You are requested also to ascertain whether the river bank below the old work has
receded far enough to justify its continuation downstream, and report the results of
your observations,

’ ¢ Very respectfully, your obedient servant, 5
“0, H. ERNsT,
¢ Captain of Engineers.
¢«Mr. D, M. CURRIE, .
¢ Aesistant Engincer.”

Owing to the demand for stons at the quarry, it conld not be secured in quantities
suficient ‘to justify beginning this work, after supplying the other localities in this
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vieinity, until abont the 1st of November, when, as several barge loads had been
secured, work was begun at the lower end of that portion of the revetment that ex-
tended to the top of the bank. The stage of the river was then about 23} feet on the
Walnut-street gauge at Saint Louis, or 33 feet above the plane to which the upper edge
of therevetment was to e extended, and, in consequence, the work could not be finished;
but by constant nse of the sonnding-rod, the riprap was distributed very nearly in
equal thickness over the zone between the upper edge of the old revetment, which
wax found at about the 10-foot stage, and the plane 20 feet above low water.

The work was continued until the 17th day of November, or fourteen days after it
wis begun, when, on account of the high water, it wassuspended to await a more favor-
able stage, and as the general suspension of field operations followed soon after, this
became final for the season.  During the two weeks that work was in progress, 1,400
linear feet of the revetment were raised fo the height designated in the letter of in-
structions, but the stone may need some redistribution to complete the work. ‘The
wints are designated on the tracing by the letters a b, Plate II.  This leaves 2,100
lin-.-ar feet untinished of the 3,500 begun in 1579,

The survey of the island, to determine whether the river bank below the old revet-
ment has receeded far enough to justity the continuation of the work downstream,
wits made by Mr. Wm. S. Mitehell, assistant engineer, from which the present location
of the bank was determined, as shown upon the tracing.

Upon comparing the proposed shore line below the revetment with the bank, as
shown on the tracing, it is found to fall on the outside for abont one-half the distance,
and for the renminder of the way it runs a few feet inside of the bank, showing it has
receded far enough to justify the continnation of the wark.

The work of completing the remaining 2,100 linear feet of partial revetment was re-
sumed on Mareh 6, with a sinall force of men, and continued until May 6, when it was
completed; having been carried to a height correspouding to a 20-foot stage, b ¢ repre-
senting the points on the tracing, thus making a total of 4,200 linear feet of revet-
ment placed upon the island.

An eddy which was eroding the bank to a great extent having formed at the lower
end of the revetment, a series of eross-hurdles were placed to destroy the action of ijt,
There were two lines placed at first, when it was found that the piles had deflected
the eddy farther down stream, and that it was eroding the bank buck of those lines;
a third line was then determined upon, whose shore end would be such a distance.
down stream as to be outside of all action of it, and whose outer end would cut the
eddy when it made its turn towards the shore. After driving this line and placing
wattling upon the three it was found to have effectually broken the current, and a
deposit commenced to form at once. The work of constructing these lines of hurdles
commenced May 6 and continued until May 17, when they were completed; the aggre-
gate linear feet of wattling contained in the three lines being 325; the greatest depth
of water found at the end of the lines during construction being 36 feet. ‘I'he depth
found at the same place at the end of the fiscal year being 24 feet, the soundings hav-
ing been reduced fo the same stage, soundings taken at other points in the line show
a corresponding deposit.

The driver proceeded on May 15 to drive a line of guide-piles to assist in the con-
struction of u mat, the piles being driven 15 feet between centers and at such a dis-
tance from shore as to allow the placing of a foundation mat 40 feet in width, aud
whose inner edge when sunk would be in standard low water.

This work continued without interruption, with an increased force from May 15
until the end of the fiscal year, when there had been 2,800 linear feet of mattress con-
structed, 2,450 linear feet of which was placed on-the bottom in good condition, the
remaining 350 feet being lost through the giving way of the piles, which allowed the
current to catch the mat and {ear it loose. -

The points are represented on Plate II by the letters a, b, ¢, and d. .

This mat was constructed directly on the water, the outer edge of it having been
lashed up to the line of gnide piles about 1 foot from the surface so as to prevent the
current, from catchin]g'i t, while the inner edge was allowed to rest on the water. It
is composed of two layers of brush placed upon a frame grillage, composed of con-
tinuous poles laid 6 feet apart and running the length of the section, held by cross-
pieces at intervals of 6 feet. Upon this grillage a layer of Lrush is placed at right
angles to the current, then a second layer is {)lnced_ on top of this parallel to the cur-
rant, Upon top of this layer poles are placed directly over and parallel to the cross-
pieces of the frame and the whole bound firmly together. There were also three lines
of wire placed the length of each section of the mat, a round turn having been taken
around each crosa-piece of the frame. The mat was built in sections varying between
450 and 724 linear feet. ; .

. After completing this mat the bank will be protected with riprap, starting from the
inner edge of the mat and extending up to a 20-foot stage.

Cross-sections of the two different features of the revetment are shown on Plate II,
Figs. 1 and 2.
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The following statement shows the number of linear and squire feet of revetment
and mat, constructed at Arsenal Island during the fiscal year ending June 30, 1883 :

Three thousand five hundred linear feet of revetment of about 40 feet in width, or
140,000 square fest.

T'wo thousand eight hundred linear feet of foundation mat about 40 feet in width,
or 112,000 square feet.

MATERIAL USED IN CONSTRUCTION.

ETEOMI s 10,50 sisis w7t o taim i 5 5 6 T 0 U 0 R B 0 cubic yards.. 5,671, 37
BN o oo cvnie win wv sms mime sm i s e 5.0 simims i S5mis w0l S 0w S8 S e 08 B 8w R cords.. 935,45
Piles (301 piles). ccvcvnnnr it e i cee ccii ittt i e feet.. 10,692
Wire No. 12 pounds.. 211
ROPO ooos w55 somsmsmnas ssus R Sl i R S R SR B S S .do.... 5,085
BPEREE. o oc 0 mv ow smspmsms smm som s B ms meoNE b S8 > P HS HHES B BESE S8 SEE do.... 450

Very respectfully, your obedient sorvant,
A. F. Freis,
Assistant Engineer,
Maj. O. H. ERrnsT,
Corps of Engineers, U. S. A.

C.
HORSETAIL BAR.

REPORT OF MR. A. F. FREIS, ASSIaTANT ENGINKER,

SAINT Louis, Mo., July 22, 1862,

MaJor: Ihave the honorto submit herewith a report of the operationsof the works
at Horsetall Bar, both on tho Missouri and Illinois shores, for the fiscal year ending
June 30, 1882,

First, in reference to the works on the west side, or Missouri shore, the present con-
dition of which is represented on the tracing of the locality, Plate Ii’; also the total
amonnt of construction placed upon the same, different letters being used to designate
it, the notes of which are placed npon the tracing.

The primary line on the weat side of the river was located July 16, from its upper
end near the montl of the River Des Peres, to the outer end of dike 1, points on the
line being fixed by clumps of piles. The lower part of the line being located August
10, the construction of this line was pushed forward vigorously from the time of the
location of the first section until about the latter part of September, when they were
compelled to desist on account of the high stage of water; the piles driven in that
time having extended for a distance of 6,075 feet, using 1,371 sticks of pile timber.
There were also placed upon the primary lf_n_e 5,311 linear feet of foundation mattress,
starting from the river Des Peres and running down to secondary hurdle No. 3; atarting
again 170 feet above line No. 5, and extending to the end of the line, 1,000 Unear feet
of ouriains; starting 60 feet above hurdle No. 1, and extendiig to fiurdle line No. 3,
890 linear feet of plank gates ; starting 250 fest above hurdle line No. 6, and ex-
tending to within 50 feet of No, 6, 3,650 feet of wattllgg, of which 450 feet is placed at
the head of the line, the remaining 3,200 feet starting 60 feet above line No. 6; and run-
ning to the end of the line. The discrepancy between the figuresgiven and the meas-
ured distance on the map is owing to lapage—that portion of the line hetween second-
:fr;;hline?lh!oc. 3 and 6 being in an unfinished condition on account of the submergence

o piles,

‘Work was resumed on the secon hurdles on July 11, and continued until Aa-

ﬁ“ 20, when they were completed with the exceptionof a passage-way for barges left
tween he primary line and the outer end of Nos. 2, 3, 4, 6,7 and 8, Nos. 24a1d 7;
however, were afterwards extended to the primary line, secondary line No. 2 ha‘_\'.i:ﬁ
been extended 174 feét, using 17 g&e? 98 linear feet of curtsins, and 92 feet of planl
gates. No. 3 has beoii extended eef, using thirty piles and 312 linear feet of cnr-
ins, No. 4 has been extended 348 feet, using forty-two piles and 408 linear foet of
ourteins, No,5 has been extended 509 feet, using one hundréd and forty-seven piles
and 698 linear feet of curtains. No. 6 has been extended 581 feet, using one hundred
and twenty-two piles, 620 linear feet of curtains, and 63 linear feet of plank gatés:
No. 7 has been extended 740 feet, using seventy-six piles, 840 linear feet ‘of surtains,
" und 30 linear feot of plank gates, No. 8 has been extended 750 feét, using one hun-
dred and seventy-seven 612 linear foet of curtains, and 314 linear feet of wattling,
No. 9 has been oxte: T using four piles and 72 linear feet of gates. These
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works stood intact up to June 26, when the main row of piles of a section of the pri-
mary line, conslsting of about 125 linear feet, gave way. This break started at bhur-
dle line No, 8, and extended uf stream for the distance mentioned; the points are
represented on the map by the lettersA and k. This break was due to the ercsion of
the bottom, the depths of water given by ssundings, ranging between 36 and 52 feet,
the reading of the 8aint Louis gauge being 26.9 feet. No attempt was made to re-
pair it, as the works were all submerged.

There has been no work done on the Missouri side since its discontinuation in the
latter part of September, 1881,

Appended is a tabular form of the hurdles constructed for the present fiscal yoar:

Location of hnrdles constructed on Missouri side during fiscal year ending June 30, 1682,
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Work at this locality was in progress at the beginning of the present fiscal year, a
small force bein engpged in reconatructinF the primary line., This force was not in-
creased until July 10,0on account of the high-water that prevailed up to that date,

The work on the rimary line had reached a point 200 feot below its intersection
with secondary line lg .21, on the 18t of July, and was continued from that point down-
stream without interruption until about the last of September, whén it was suspended,
as the river had risen again, the line having been comé)leted to ita intersection with
secondary hurdle No, 29, with a double row of piling driven from that point down to
connect with secondary’ No. 30, the length of the line being 4,100 feet, expending
thereby 1,062 piles, 2,685 linear feet of foundation mattress, 2,976 linear feet of ourtains,
and 425 linear feet of wattling. N

The depths of water upou the line above secondary No, 24 were oxcessive, averaging
between 24 and 26 feet, with the river at a 24-foot stage. They were, however, only
equal to the average depth found in this violnltg since the works began, the current
being, however, more favorable in velocity and direction than at any receding time.

The plant haviiig been increased the latter part of July by five pile-drivers and two
barge-flats, a corresponding iricrease was made in the working force,

e work of repairing and extending secondary lines was commenced during the
month of August, that of secondary 27 on the 18th, 29 on the 29th, while that of 30
was not commenced until Septomber 6, ;

The equipment was increased about the 1st of September by three new drivers, which’

ocontinued working at these points unti) September 27, when two of them were triihs-
.ferred to commence work at Twin Hollows. These were followed about the st of Oéto-

ber by all excepting four of the drivers, the corresponding part of the force going with

them, The force remaining continued work upon theee lines until the last of October, .

when the pile-drivers and part of the force wers transforred to line No. 18, to repair
m stli'engthen it, the remainder of the force being transferred to the works at other
es, - . . , T :
Advsntslfe was taken of the high atage of water during the month of October to
construct line No. 30 across the bar, which was then submerged, but this water caused

* Large scalo map not forwarded.
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some damage to secondaries Nog, 27 anid 29, and retardéd their progress. The four pile.
drivers, with the requisite equipment, continued the work of repairing and strength.
ening secondary hurdlo No. 13 antil the latter part of November, when the barges
and all the drivers, with the exception of oneg, were placed in winter quarters. The
repairing of thig line continned until December 6, when the line had heen completed
to within 350 feet of the primary lino. ‘The plant was then sent to harbor, and the
force disbanded on December . Work was not resumed again until March 20, when
the plant, consiating of thres drivers and a barge, were towed to the works, but the
high winds prevarling during that season of the year eaused such dimago to the plant
as to prevent active operations from being resumed until Marveh 27, when the work
consisted of repairing breaks in the primary line and secondary line No. 18,

In making an examination of the works it was found that the primary line had
been damaged to a greater or less extent from secondary line No, 15 to line No. 24,
the breaks oceurring not being cansed so mueh by the seouring ont of the piles as by
the deift and ice flowing against them during the winter and early part of the spring,
which foreed the piles over and broke them, thereby permitting sueh a volume of
water to pass throngh as to eventually seonr them out, ‘The two principal breaks
occurring in the primary line were het ween gecondary hurdles 20 and 22, and midway
between 22 and 24, that bet ween 20 and 22 heing 400 feet, starting 260 feet below line
20, and extending downstremm; thit between Nos, 22 and 24 heing 450 feet, starting
150 feet below line No. 22, and extending downstream. The points are indicated on
the tracings by the letters m, n, 0, p.  Operations were first. resmned upon the gap
between linea 20 and 22, the foree having been able to work to greater advantage
there than on the one below, as the piles at each end of this break were nearly all
aubmerged. The threo drivers continued work upon this gap trom Mareh 27 until
April 1, when a double row of piles had been driven, Two of the drivers were then
moved to the lower gap, tho water having fallen, while the other driver commenced
driving a third row of piles, starting from dike 3, the intention being to extend it to
the lower end of the sccond gap., The ohject of thiy row was to facilitate the placing
of a fonndation mattress, that is to extend at least 30 feet in front of the maio row.
‘This line was run down stream tor a distance of 1,300 feet.

The degignation of the rows of piles is as follows: the middle being the main row
the piles of which are driven 6 feet from center o center; the back one the bracing
row, with the piles driven 12 feet from center to center, and 12 feel back of main row:
the other, the outer, with the piles driven 24 feot from center to center, and 20 feet in
front of main row, .

The work of construction on the break between lines Nog. 22 aud 24 continued until
April 15, when a double row of piles hiad been driven. The driver was then moved to
the section of primary line hetween secondary lines 19 and 20, continning work thereon
until the 22d, when they were placed upon secondary lino 18 to repair the gap of 350
feet loft open at the cnd of the first half of the fiscal year. Tho remaining driver
continued work upon the outer row until April 22, when it was compelled to desist,
a8 tho water hiad risen so as to submerge all the lower end of the works. It was then
moved to the primary line above secondary line 20 to replace all piles that had been
broken between that point and line No. 18, continning to work npon the same until
May 6, and from that time until May 29 it was utilized placing booms on secondary
line 18 and primary line, :

The two drivers that had bLeen moved to hurdle line No. 18 continued work upon
this line until May 6, when all the piles necessary to close the gap had heen driven.
Thoey wers then transferred to other works, as they could not bo used to further ad.
vantage here. o

The number of linear feet of piles placed upon the primary line was 19,483, of which
14,944 feet wero driven, consisting of 360 piles, and the remaining 4,639 feet, 160 piles,
were used as booms and stringers. There has also been placed 1,170 linear feet of
foundation mattress, starting 100 feet below dike 3, and extending 200 foet bhelow line
No. 21; 1,200 linear feet of plank gates starting from line 18 and extending to line 20, .
starting again 350 feet below line 20, and extending downstream for a distance of 100
fect. On tho tracing a, b, ¢, d represent where the gales were placed, while e, f
represont that of mattress,

he repairs on secondary line 18 were completed May 15, thus leaving the line in
good condition out to the primary line,

This line gave way again on Jiiiie 9 and 25 reapectively, the first break occurrin
300 feet and the other feot fron shore. These breaks wero each about 100 fee
long. They were due to the great quauntity of drift collected against the line, and
forced the piles over, represented by o, p, r, s. _

The driver retained in harbor here was placed in requisition at once, and the work
of repairing the gaps coriimenced and continued until &lc end of the fiscal year, when
a double row of piles had been driven in the outer gap,

There has been placed in line No. 18, 8,249 linear feet of piling; 6,735 feet of which
were driven, consisting of 168 piles. ‘T'he remainder, 1,514 feet, 51 piles, were used as
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stringers and booms, 300 linear feet of foundation mat, 346 linear feet of plank gates.
The two poiuts are represented by m n.
The force, with the exception of a few men, were laid off on May 29, those re-
taiued being employed in t,llc construction of gates, This force was not increased
again during the fiseal year,

The following is the manner in which the plank gates have been placed : The gates
having been constructed on the bank they wers then placed upon a bargo and towed
to the works, where they were launehed and floated to the placo designated for them.
Strong hinges having been previously placed npon one edge of the gate, these were
made fast to the piles or stringers ; the other end of it is then forced under water until
the current catehes it and places it against the piles,

In such places where the current comes directly against the gates they have been
fonmd effective, but when it cuts them obliquely some diflieulty has been experienced
in keeping them down against the piles.

The gates are made of yellow pine, the frames being conatrueted of 8 pieces of 2 by
6 inches, which are vertieal when in position, with inch boards placed nupon them di-
agonally, a space haviing been left between conseentive boards equal to the width of
the board; they are 32 feet in length, and of a depth corresponding to the water of a
20-foot stage.  See sketeh showing elevation and seetion of gate in position, Plate V.

One noticeable feature of the work is, that when aline has been broken and a chan-
nel sconred, this channel persists in remaining for sueeessive seasons after the line

_has been repaired,

‘The following table shows the location, extent, and charaeter of the work done in

constructing primary and secondary hurdles during the fiscal year:

Location of hurdles “constructed on Illinois shore during fiscal year ending June 30, 1832,

o ! Pe b b2 B2
- R3O0 R OBl eEd
S : g '3 £ 1 zE:
CE £ ez = i 2 | £ =E£3
H [ 4 s ¥ — N = F 4 -]
Linea. . !z Z3 | = z =%
& 15 2 : 3| ol
) o i ” F b ¥ re ' : o
[ A - T ¥ . &8 - %z SES
[ - A~ 3 I 2 3 ==
P& R & 5 | & & =
R T S e
l No. * No. !Lin.fti Lin. ﬂ.l Lin. .’ Lin. ft. Lin. ft.: Sq. ft.
Primary lne...... e ieanieaieae. f ¢ 1,412 0 3,755 0 2,078 1 435, 1,200 4,300 | 05,070
Secondary line No 18 A 402 1 895 | 672 ! 450 346 1,461 23,611
Secondary lne No. 27 : 335 150 ; 1,128 ; 225 eeol... 1,215 0 27,510
Secondary line No, 20 ! P 205 ........ Cveesenen : 625 ........ 625 - 9,225
Secondary line No. 30 ............. emeeenn i 831, 680] 100} LM4B . ....... ;2,033 ;0 31,425
Total primary burdlo ........] 160 | 1,412 3,755 2,976 [ 425 . 1,200 . 4,300 95,070
Total secondary hurdle.... .. 51 1,473 | 1,525 1,900 ; 3,278 ¢ 6 5,334 91,770
Total.eoocoueenennnnennnena..) 2110 2,885 . 5280 ¢ 4,876 | 3,703 1,540 ; 9,034 ; 180, 840

; | i i !

Tracing plate No. IV showsthe condition of the bars formed within the constrneted
works as existing on June 30, in 1881 and 1882—that of 1881 being shown in a broken
line, while 1882 is shown in dotted outliine, the stage of water for presentation being
taken at 12 feet, while some of the bars that existed at the end of the last fiscal year
made their appearanco at a higher stago of water than at present.

The general deposit formed inside of the works during the present fiscal year has
been more evenly distributed than heretofore,

The following statement shows the material used in the works of construction at
Horsetail Bar, for the fiscal year ending June 30, 1852 ¢

MATERIAL USED IN CONSTRUCTION.

Brush...coeveenniiiviiiiini v Y 10) 11 T W G i T
Btone..................... ceeeeeeeeenane vescacsessarans-...Clbic yards.. 1,436, 54
Piles (2,636 piles)........... P, e anesaanas ceesecanan veeens feet.. §7,208
Rgpa..-..,. ........ N I pounds.. 21,113
] G Y U do.... 4,960
Wire, No. 12.....ccvveun.... cereereaenrana AT | JRRDTR {1 6 ¥ 4
D § 41+ SO teeecsssasecnnes cesveee O, 19,740
Y ceeaedranenn cessmerans cemeey do.... 6, 486
Bolts .. ..ceeeiiieiiieianan, Cevcesencensessseraanns sanossas.. NUMBEE. . 4,126
Hinges,....cveeeveeceeninennnn. cteenpessncceane ersesecacnones ceeeando. s 316

Lumber,........... et oae ceanceaasenent b v ane s e nns ....feet.. 36,084
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AUXILIARY WORK.

Upon the approach of the low stage of water, about the middle of September, the
river fell faster than the bar was cut away; the carrent did nat concentrate in one
chaunel, but spread over the whole area boiween the primary hurdle lines,

Three distinet depressions were perceptible in the reef, in each of which there was
a minimum depth of about § feet when the river reached the #§-foot stage, Chan-
nely passed through each ol these depressions ; one, flowing near to and parallel with
the east primary hms fd a distance of 2,500 feet below dike No. 4, erossed the reef at that
point, passed to the Migsourt shore and rennited with the other channela at the point
of the blofls helow Jefferson Barracks; a second channel, which could be run by
descending boats, diverged from the former opposite secondary line No. 24, and erossed
the reef in front of the old quiarey on the barracks reservation; the third channel
passed near the works on the west side of the river, and erossed the reef near the lower
end of the primary line on that side. The best channel for navigation alternated le.
tween these ways, either of which had a greater depth of water than was in the river
below, but the one on the west side of the river was decidedly the most desirable both
for navigation and for the works.

The river, however, showed n tendeney to concentrate in the eastern ehannel, threat-
aning the destruction of the works on limt side by the scour which woull tako place
along the primury line. ‘To preveat this and secure sufiieient depth in thenavigable
channel, the opening of a ehannel through the reef was determined npon and the work
was dons—the work ending September 17—by means of water jets from the Worth-
ington pumps on § pile drivers,

The drivers were firmly lnshed together, two abreast, with the leads as nearly as
possible in juxtaposition, and the 4 jets brought together, 'hreo anchiors were laid,
by which the drivers were held in the line selected, erossing the narrowest part of the
reef, and they were drawn backwards and forwards across the har by means of the
ateam windlass connected with the erab machinery of one of the drivers.  "T'he greater
part of the work was done while they were passing up stream,  Work was begun on
the 12th of September at 1 p, m., when, with 9.8 feet on the Walnut Street gauge,
there was only 6 feet of water on thereet, and that ouly in a narrow channel.  Sound.
ings were taken at two o'clock on the following day, when 5} feet wasthe least depth
founsl, the river having risen 0.3 of a foot in the mean time, and this depth was fonnd
ina channel of safficient width for the largest tow on the river. The work was con-
tinued during the remainder of the week with marked sunecess.  The least sonnding
obtained on the 17th of September was 93 feet, the rviver having risen L3 fest since
work was begun,  On October 10, with the water at 203-foot stage at Saint Louis, the
llcnatl depth in this channel was 24 feet, showing a scour of about 7 feet since Septem-

wr 12,
Very respectfully, your obedient servant,
A. F. Fneis,
Assistant Fngineer.
Maj. O, H. Enrxsr,
Caorps of Engineers, 1", 8. A.

D.

TWIN HOLLOWS, WEST BANK.
REPORT OF MR. W. 8. MITCHELL, XSSTSTANT ENGINEER.

TwiN Horrows, WesT Sipe, July 20, 1882,

Magonr: I have the honor to submit the following report of the operations, for the
improvement of the Mississippd River nearT'win Hollows, Missouri, for the fiscal year
ending June 30, 1582 ,

That portion referring to the work done previous to Janunary 1 is taken from the re-
port of Mr. D. M. Currie, superintending engineer, for the half year immediately pre-
ceding that date. ; . .

An cftort was made to begin the work at this point about September 1, 1881, buton
account of a lack of facilities for subsisting men in large mumbers in the vicinity, it
was forhd impracticalile to begin until the following month. During the latter part
of Septemnber tho preliininary work of dofinitely lociting the lines of the proposed
hurdles was dono.  Also there were erected a few portablo buildings for the accowm-
modation of laborers on the sand bar, ortow-head, lying to the eust of the line of work,

On October 3 n largoe force of men with their quarters and a conipléete outfit of tnols,
&e,, was transferred from Horsetail Bar, and the constrnetion of the upper branch of
the primary hurdle was begun at a point about 500 feet below the upper end, it
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having heen found impossible to drive piles between that point and the shore. The
depth of sand was fond not suficient to hold them, the strong current running close
to the bank having sconred the bottom almost to the bare rock,

Soon after starting the river began rising and covered the sand bar near the angle
in the primary hurdle.  In order that piles might be driven over that portion of the
work which was exposed at low stages, the pile drivers were dropped tlown stream to
the angle and began driving over the bar, ‘1 ue water continued to rise, and soon
reached a stage over 29 feel on the Saint Louis gauge, cansing such deep and strong
currents down the Missouri shore ns to render it impracticable to resmmne work at the
head of the primary hardle during the remainder of the season.  ‘The construction of
a dike to maka this shore connection was bhegan, however, it ouly one mattress, 24
by 40 feet by 100 feot, was placed beforo the field-work was entirely suspended.

Thoe completed portion o} tho primary husdle was thusleft detached from the shore,
and, in consequence, the silting-up behind the wull was not as great as it wonld have
been had the connection been made, yet the water during the rise being very heavily
charged with sediment, the doposit within the areas protected by the hurdle was in
excess of any expectation,

Work for the season was practically suspended November 26, almost theentire force
being then transferred to ‘T'win Hollows, east side, and the equipment was placed in
winter harbor,

‘The small force of men left was engaged in placing the mattress above referred to
and in bracing piles until the middle of December, when they, too, were transferred
to‘Fwin Hollows, east side,

During the time of operations, piles were driven for 5,575 linear feot of primary hur-
dle and 250 linear feot of secondary hurdle. There were placed 1,400 linear feet of
foot mattress in doublo widths, and 3,000 linear feet in asinglo wldth, Wattling wus
done on 2,375 linear feet of the primary hurdle for a depth of 14 feet,

On the accompunying tracing® the work done during this season is shown in
black, that in red being the vesult of the work done between March and July, 1882,

An examination of the work showed that the portion of the primary hurdle lying
ahove the angle had been somowhat damaged during the winter, most of the piles in
the up-stream part, unprotected either by foot mattress or wattling, having been
scoured out. A fow were standing, but were so _bent down that it beeame necessary
to pull and redrive them. The lower part, orG0) feet immediately ahove the angls,
was unwattled also, but protected from scour by a foot mat of single width, Here
the piles were in good condition, only a fewrequiring to be straightened or redriven.

Below the angle 1,425 linear feet of hurdle was found entirely complete and unin-
Jured.  The remaining 875 linear feot was also in good order, though thero remained
u single width mattress to be sunk outside of it.

Field-work was resumed March 13, four pile drivers being set at work on that day
to repair the line above the anglo and to extend it up stream as far as possible. Other
pile drivers wero soon added to the force untilten were engaged. ‘FPhese driverswere
placed at work at thelower end of the primary hurdle to carry it down stream and to
extend the secondary hurdles-to the Missouri shore as soon as the primary line had
reached points of {unct-ion with them. Constructing and placing mattresses was also
begun and pushed forward as rapidly as the pile-driving would permit,

The methods used in the construction of these lmr(hes were practically those in
vogne last fall. Piles were driven from 12 to 14 feet into the sand in two rows, 18 feet
apart, with the piles space 6 and 12 feet apart in the front and back rows, respectively,
A mattress of two courses of brush laid at aight angles was then counstructed on a
strong grilluge lashed to these piles for support. Theso mattresses were huilt in sec-
tions about 100 by 25 feot, iind as they were comploted they were unlushed from the
piles and sunk to the bottom with stone. In secondary hurdles the single width mat-
tress sufliced, but in the primury line another width lapping about 5 fest over the first
was built on the channol side of the hurdle and sunk. .in very swift enrronts this mat
was supported on a third row of piles 20 feet outside of the first row, with piles spaced
24 feet apart, When the currents were not so strong flats were used instend of the
piles, The gunywalés of these flats having Leen raised, enabling their use in swift
water, this third row of piles will in the future be required only where extraordinary
difficulty is encountered. e

Aftor tho first fortnight wire wvas used, to the exclusion of hide-rope, for bindin
theso mattresses, Nos, 12 and 14 being found so flexible as to be casily handled, an
much moro stroug aud enduring, ,

The wattling was done in the ordinary way, the brush being laid in courses and
pushed down with hurdling forks by inen working from small flats. _

It lias been customary to strongthen the piles in the wattled row by bolting each
pile at the top to a longitudinal stringer, and this practice was followed wherever the
work had to withstand strong currents or drift, but at other poiits the stringer was

. Tracing not forwarded.
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omitied, it being thought that the wattling binding against the piles would furnish
sufllciont stréngth, , y )

On the completion of the wattling the liie was braced by booms notched and drift-
bolted into the head of the piles in the front row and heeled against tlic hottom of the
pile in the second row, After exanination of old work and experiment iu‘{ilﬂdihg
these braces it was found that the large ring-holt, used to guide the lower cud of the
pile to its proper place, seldom sneeeeded in keeping it in front of the guidae pile, the
current usunlly pushing it to one side.  ‘I'his finpriired the usefulness ol the braco, as
it allowed the braced pilo {0 work to and fro in the eurrent. | ‘Theso rings were conse-
squently disearded, and a clevis or sticriip made of 1 inch round iron, sueh as is shown
in the accompanying tracing, Plate VII, was used in its stead. ‘I'ho unsunl size of the
clevis was ahout 20 inches in length by 12 inchies in width, and with a bolt. about 17
inches long,  The end of this bolt was heated and bent down whon placed in'the pile
to prevent its working ont.. These clevises have givon: satisfiétion wherever used;
for, as they can ho mado to fit very closoly to the guidé pilés by boring the hole for the
bolt. whuerever necessary, (hoy ,ﬁ‘(!\'ﬂli(- the braces from slipping aside, , v

Thers wasg no espeeinl diMenlty exporienced in batlding tho hurdles; exeopt that tho
socondaiy Hies could not o bronglit nearor than to within abont 250 feet of the shoro
on aceount of the deop water aud sirong current whicli’entors throngh tho opening at
the bead of the work.  ‘Tliis current has so sconred the bottom along the Missouri shors
that within 160°to 200 feet of the water edize thio dopths of sand are jusifilciont to hold
the piles.  Especinlly was the effect of this envrent and the drift felt in building thie
secondary hurdlo No, 1, This line was driven and waslied out in places threo or four
times, and_flanlly carried awny altogether, althongh driven in clumps of piles and
placed without wattling, It was intended to protect tlie frant of this line with brush
curtaing, woven on wire, and a number were built for that purpose on temporary ways
erected on small flats,  Only one of them was placed, however, the rapid acciumula-
tion of drift preveating tlie uso of the others at that time, Drift has carried away
about- 500 linear feot altogether from the other lines of hurdles, besides intertering
greatly with the construeting and sinking of mattresses and with the wattling.

At the heail of the work a persistent eftfort was made to conneet the upper end of the
primary hurdle with the shors and thus relieve the work below of the pressure of water
which it was ealled upon to bear and which has prevented such a deposit from forming
near slhiors ns would otherwise have heen gained. This gup, by keeping o force of men
sngaged therg, seattered the work over an aren extending 1§ miles up and down stream,
making it difficult to get from one point of the work to another qurckl_v, and prevent-
ing a concontrafion oil?t.ha force on any one purt of the work. )

At first it was thought that the gap conld be closed by anchoring curtains or mat-
tresses of brush on the line and buoying their tops, hoping in this way to secure a de-
posit. behind them in which a line of piles could be driven reaching nearly to the shore.
Of the tan enrtaing (onch 100 by 24 feet) constructed, only two reamained in placo after
launching, and thvse are near shore at the extreme upper ond of the line. The others
weore Innnnched in deoper and stronger water and each in turn was at once forced bo-
low tho line and in to the shore. They were not lost, however, but were afterwards
towed by the steamer A, A. Hamphreys outside of the primary hnrdle and placed
against it, Thoy weore made fast to the piles and served instead of wattling. .

It being thas impossible to use curtains for the purpose, it was decided to build
flonting sections of hurdles without wattling, and to sink them in place like eribs, and
afterwards to drop eurtains in front of them to check the water. Such a structure was
bugnn on May 13, .

8 will be seen from the tracing, showing plan, section, and elevation, Plate VIII,
it conslsted of upright piles and their braces, Lolted at the top and joined at the bot-
tom by a pile bolt‘ch to onch, and forming with them a rigid triangle. ‘I'o a number
of these triangles, placed 6 feet apart, a floor was bolted, This floor was made of
piles Inid on two sills and drift-bolted to them, and sdrved to hold tho stone with
which tosink the crib. A front and back stringer. }ot‘,"l":i_lcs_bolted to the uprights and
braces, and a wall of pine lnmber fastened to the upiriglits coinpleted the stracture, It
was 244 feot in length by 20 feet in width by 30 feet in height. It was hung between
four barges, and on June 16 was floated out from shore and smik in place. While
sinking, two of the anchor lines with which it was secured gave way, and the crib
was bent in the are of a circle and wassunk in that position, . It has not moved since,
nor shown any sign of weakness, This crib, biiilt entirely of piles;-proved very heavy
and ditficilt to handle, and the plan was considerably modified in t}_l'g' two which were
next hogun, Ouo of thess (260 feet long by 30 feet wide by 30 feet high) was intended
to complete the clasing of the gap at the head of the works, and the other (200 by
30 by 20 feot).to make the shore connection in secondary hurdle No, 1, _

In these tho width of the floor is incriased to 30 feet, and it {8 mnde of pine lnmber
16 fest by 8 by 6 inches, drift-holted to three sills, spaced 14 feet apdrt. The sills
were ma«de of piles scarfed and holted together, and running the entire length of the
crib. The triangles were made with a vertical height equal to the depth of water in
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which they were to be sunk, and in order to distribute their weight more equally itver
the floors, were 80 made that the priglhts and theirbraces made oqual angles with the
floor. To these triangles the floor is hung by stumps leading under the sill. The
front wall was loft oft ontirely, althoiigh the front and back stringers were retaiiied.
A stringer was nlso passed aloig the tops of tha piles and secured: to them with ring-
bults, 8o as to allow a littlo motion to the piles ns the floor unitulated in the waves,
In the up-stream crib, in order to have the plauc of tlie triangles when placed in the
river coincident with the direction ot the curront, they were placed nt an angle with
the axis of the floor. This, as well as the genernl arrangoment of the parts, may be
seon in the ncconipanying tracing, showinga plan, section, and elovation of the erib,
Plato IX. Asthe lower orib’is intended to stand at right angles to tho stream, the
upright trinigles wore placed at right angles to the floor.

Thus far those oribs have fully justified expectations, I)olniz light enongh to bo sup-
ported’on flats so that they may lie reudily handled. In bullding them, pile-drivers,
with shears rigged at the leads, havo been used to lift tho triangles and piles into
position and to raise the crib out of the water.

The early and long-continiied high water was 4 source of great troubls throughout
tho cntire sonson, I'rom April 14 to July 1 the water surfaco was never moro than 3
inches (and that for only four days) below the 20-fuot lovel assumed as the helght to
which the work was to be brought; and it has been as high as 6 feot abovae it «hu'lug
the snine tie, N B

On account of this high water the foree wasreduiced, June 1, in aceordance with your
verbal instructions, from about four hunired to one hitindred men,

Durhig the month of June no work was nttempted snve the sonstruction of thecribs,
This practicenlly limited the working season to two afid n half months. v

During this timo the primary hurdle was extondml 7,000 lect, of which 2,650 foot
wero entirely comploted, A singlo width mattress wassunk on 1,500 linear feot of the
old work, and of this 650 feot was also wattled, Donble width mat was sunk over
2,330 linear feet of tho new work, whieh remains unwattled, On 1,500 linear fect the
piles alone were driven, _ ; )

It was originally intended to place the secondary hurdles overy 400 feot, hut it was
afterwards decided to increase tliis distaince to 2,000 feot, and that the new No. 1
should be built on the line orl'];h_mlly intonded-for No, 6. Only four of theso hurdlos
were hegun, OF these, 1,800 linear feet (Nos. 3 and 4) were entiroly completod and
the piles and mattress woro placed for 1,600 linear feot more (Nos, L and 2,)  Altogether
there were wattlad 4,100 linear feot of hurdle, avernging 10 fuot in depth. In nddi-
tion there wero mado and sunk 1,040 linear feet of hrush enrtains,- averaging 25 feot
in width, and there were woven on wire 360 linear feot of enrtaing 22 feet in width.

One crib was constructed and sunk und two others were partially completeil,

In closing, I desire to express my thanks to Mossrs, J, L. Duity, Sidney B. Cady,
and J. W. Irwin, assistant engineers, for the valuablo assistance given by them in the
prosecution of the work, -

Very respectfully, your obedient servant,
WxM. 8. MiTCHELL,
Assistant Engineer,
Maj. O. H. ERNST,
Corps of Engineers, U, S. A.

E
CARROLL’S ISLAND.
REPORT OF MR. C.-V. MERSEREAU, ASSISTANT ENGINEER.

TwiN HoLrows, East SIDE, July 19, 1882,

Sir: I have the honor to submit to you tho following report of operations at Car-
roll’s Island for the year ending June 30, 1882,

PROTECTION OF CARROLL'S ISLAND.

The protection of the lowor part of the west bank of Carroll’s Island was formerly -
considered n necessity in connection with the improvement at Horsetail Bar, but when
the flood of last spring- had sibsided, erosion of the bank had ceased, A sand-bar hav-
ing extonded froin_the head of' tho island to some distance below tlie point where it
had been most active, the necessity seemed to exist no longer, but later active erosion
began on the bank below, and, working tup stroam as the water fell, reached a dis-
tance of about } of a mile above the foot of the island, about the middie of September.

The activity of this erosion was such that the necessity of protecting the bank soon
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became evidont, and that work was begun October 3, at the upper point named, by
the method dvafgncd for that purpose ns shown in drawings * furnished with your
verbal instrnetions, consisting of a mattress 120 feet wide to protect that portion of
the bank below the plane of ordinary low-water ; a revetment of stone between that
and tho 20-hot stage, using loose Lrush mats to cover the surface of any portion of
that zone which happened to be under water at the time that any revetment shanld
be ¢onstructed ; and plantatiouns of willows from thit stage to the top of the bauk,
grading the baitk to o regular slope before planting the willows, ‘

A line of gmiide piles spaced 15 feet between centers was driven as nearly as procti-
cable 15 feet inshore from the curve of standard low-water, following the general align-
ment of the bank; and guided by this line the mattress was constructed upon floating
WAYSE, _

The length wnder process of construction at any one time was about 25 feet, which
was {he available width of the bargs upon which the ways were flonted, and also
about tho length of poles used. , A

Thae poles were about 6 inches in dldniéter and were mado conthivous by splicin
them togetlier, for which purjiose two conseentive poles were lapped about 4 feet, and’
were well fastonsd with wire nnd spikes, ‘The brush was from 2% to 4 inches in
Aiameler and 30 to 35 fest in length, wattled upon the poles by passing a rod of it
alternately above and below them, . '

The rads nsed in wattlng to make a conrse-in the mattress were lapped about 6
feat, but ench was left detached, ‘Fha hutts of thoe rods at the edges of thoe mattress
wore turned ont ward and about svery fifth rad on top or every tenth one of the whole
was nafled to the poles at oach edge of the mattress, 3

Onos mattress was built duribg the season, which was found to he 1,605 feet long
whon comple.ed,  That the length is greater than was originally iutonded may
l‘;n iﬂ;lo{o circumstanees which prevented the floating of it until 1,000 fecet counld he

nished,

On neconnt of the drift-wood under the hiead, sections on the upper end hnd to bo
placed when only about 700 feet had been construsted, and in ordor to complete the
section to the orlginal length, a part only was sunk, leaving enongh afloat to keep tho
conucction nnbroken, Aftorwards the sinking followed the construction, about 200
linear fest being left afloat, until the whole was lnunched and sunk at the lower point
of the island, *

This oxperience indicates that mattresses ean ho continued and suceessfully placed
in sections of any desired length tinder ordinary cirouinstances of weather, drift-wood,
veloeities, and direction of eurrents during an entire working soason.

Tho placing of the first section so that its inner edgo would coincide with the curve
of standard low water was au intoresting subject of atudy; this required that the
mattress shonld sink vertieally, neither dropping down stream nor being hauled u
stroam diiring the process, ‘That was accomplished by attaching lines to its he
long enmigh to keep tho up-strenm end of the mattress practically in the same vertical
plane while passing trom the surfuce to the botlom, passing them under the barge, and
making them fust to suitablo mooriigs on shore as a preliminary step toward sinking;
but, before beginuing that work, straing were brouglit upon these lines by means of a
Spunish windlass, heaving them so tant that no slack was percoptible. The tensile
strain on all the lines is measured by the resistance that the sinking mattress offers to

he free flow of the water, This could not be exnctly determined, the data required
for such enleulntions being unknown and searcely attainable, ,

The experiment proves, however, that nattresses can be sucecessfully placed with
an edge coinciding with a given line and in long scctions, or continnous, at nearly if
not quite all loenlities on this section_of the river requiring protection. The depth
was not great, and the velocity of the eurrent at the stages prevailing while the
mattress was under process of construction was less than would be found at moat of
the points requiring protection on account of the velums of water which flowed
throngh the passage east of the island with a greater velocity than that of the main
channel, checking the velocity on the west side of the island farther up stream than
the bead of the work.

The experiiient was purposely tried in_the comparatively slack water, taking all
the precantions that would be necessary in swifter enrrents-to train the overseer and
others in the details of the work preparatory to making tlie more sevére test of sink-
ing the maltress ripon the bank--below, where hoth depths and velocity are greal,
while the direction of the current sets across the mattress, forming conditions no
more favorable than would be found at a large inajority of caving banks. About half
of the mattress was placed on a har not-less than 18'feet above low water, where the
bottom was from 7 to 10 feet below that plane when the work was begun,

As a broad, high bar formed outside of the inland during the decline after the Novem-
ber flood, work above the plane of standard low water, inoluding the revetment,

% See Plato X1YV.
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grading, and plainting of willows, was unnecessary at that time, and that part of the
protection was loft to await future developments, The work was completed on De-
cember 10, 1881, and the forco transferred to Twin Hollows, east side.

l)urInF the season 1,695 linear feot of inattress 120 fect wide were constructed and
placed, in the construction of which 1,467.9 cords of brush, 600 cubic yards of stane,
wod migesllaneous material to the value of 898,35 were expended. v

The value of hank protection either as a means of improving or presorving a chan-
nel often depernids upon the rate at which it can be completed, aud for that, among
other reasons, an eflort was mada to determine the maximum rate at which such mat-
trosses could be constriictéd consisteiit with economy in cost. Unfavorable ciréiim-
stances conspired to provesit satisfactory conclusions being renclied. Durlug a great
part of the senson heavy rains fell alniost daily, the river was high and rising, Iarge
magses of drift accumilated unier the mattress, and laborers’were continually ching-
ing, fow remaining loig enough to becoms expert in constructioii; most of them inoving
farthor sonth ns fust as they caime into possession of sufficient funds, Under sich
conditions a falr test cotild not'bo made, and the maximum rate obtained cannot be
consldered ns an overestimato of that which can be ncconiplished under favorable cir-
cumstances. When working a full force 100 linear feot por day wero constructed and
launched, which amount may be increased as the workmen have become expert.

T'he sketeh forwarded herewith, Plate X, shows the location of the work,

VYery respecttully, your obedient servant,
C. V. MERSEREAU,
Assistant Ingineer,
Maj. O. H, ErxNsT,
Corps of Engincers, U, 8, 4,

F.
TWIN HOLLOWS, EAST BANK.

REPORT OF MR. C. V. MERSEREAU, ASSISTANT ENGINEER.

Twix HoLrows, East SIDF,
July 13, 1882,
Sir: 1 have the honor to submit to you tho following report of operations at Twin
Hollows, east side, for the year ending June 30, 1882;

PROTECTION OF TWIN HOLLOWS, EAST SIDE,

The work of protecting the bank at Twin Hollows, enst side, was begun on Octo-
ber 26, 1831, by a forco of men transforred from the works at Carroli's Island.

The method employed was that designed for the purpose.* It consists of three parts:
a low water matéress 120 feot wide, the shore edge of which is placed on the line of
standard low water; a revetment, extending from theo edge of the mattress to 16 feet
above standard low water; grading of the bank to a uniform slope of 2 to 1 and
planting with willows, e

The low water inattress, 120 feet wide, was constructed by wattling hrash iipon from
22 to 30 weaving poles, The number of poles depended .on the size of the brush fur-
nished, the short light brush requiring more roles than the larger and thicker briish,
The poles were made continuons by being lapped abount 4 feet, spiked and wired.
Their ends at the head of the matiress were secured by being treenailed to a heavy
cross-piece by 14 inch pins, o e

In the constriiction the poles were evenly distributed over the ways, aid the uppér
ends secured to the cross piece. The down-stream ends were cut off even with the ends
of the ways. The brush was then wattled on the poles by passing a rod of it alter-
nately above and below them, The brush was wattled on the down-stream end of
the poles, then slipped down and made tight Ly the use of large wooden mauls,
The brush used to make a course was lapped about 6 feet, but was left detached.
The butts of the brush were turned outwards, and every tenth one nailed to the
poles at the édges of the matiress. The brush was wattled on the poles to within about
4 feet of their ends, The barge carrying the ways was then dropped down stream
sufficiently to allotw the portion of the mattress already constructed to be drawn to
the lower ends of the ways. New poles were then spliced on to those in the portion
just launched and the wattling continued. The amount of mattress under con-
straction at any one tinme was from 20 to 30 feet, the latter being the available width
of the mattress barge. - -

* See Plate XIV.
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The size of the poles ranged fromn 2 to 6 inches at their small ends and from 6 to 9
inches at their larger ends. ‘The brush was froin 20 to 40 feet long and from 1§ incheas
to 4 inches in diameter, , )

Work on_the mattress was begun on Octobér 26, and pushed forward till Decomber
10, when, all'of the brush having been used from the Ilinois shore, the miattress was
launched from the ways and placed, The entfire length of this mattress was 1,245
feot. It was woven continuous, nnd no trouble was tonnd in makiig it conform to the
general contour of the bank, although thore were several short, sharp bends,

The storm of Noveniber f9 and 20 drove the mooring bargoe hard aground and
awung 150 feot of the upper ond of the matiress in over the guide piles. When placed
the inner edgs was in contact with the bank at the water surface instead of at the line
of stantiiird low water., ‘This portion was made to form part of the revetment mat,
No tronblo was experienced in sinking this portion of tho mattress.

The maltress work wag reswied on Decombor 17, the brush being eut for tlie pur-
pose on- Carroll’s Island, and 248 linear feet constriiéted hefors the work was discon-
tinued on acconnt of unfavorable weathor, In sinking tliis small section & picce 75 by
35 fest broke oft’ fraim and was doubiled undeor the outer edge, by the strong current,
By loading the mattress in thoe iiiddle the broken portion was bronght to the surface
and afterwards suuk in its proper position, o .

Work was discontinued on Junuary 8, 1882, on account of unfavorable weather,

Durliig the season 690 linear feet of loose brush wat for revotment, averaging 40 feet
wide, was constructed and placed, _

The work of lnst season was inspected on March 7 by Mr. J. O. lolinan, who had
heen appointed resident engineer, and fonmd in good condition, During the following
week a kitehen erew and part of the outfit arvived, and theGuarters wore put in gooil .
condition, The low water mattress was begun on Mareh 21, and has beon continued
up to the present writing, with but fow interrnptions, It was commenced at station
14 4 80 and made contimions to station 53,  On April 4, thie first 400 feet sunk casily
and in good conditioh, ‘I'he inclined portion was held in position by two small flats,
The storm 6f the following week sunk one of the flats and broke a piece about 30 feet
by 50 feot. from the onter edygo of the mattress., Considerable difiiculty was oxpori-
enced sinking the next 800 feet (station 20-station 28). The current was strong and the
water from 36 to 40 feet deep on the outer edge of the mattress. Extra bracing was
put on after each sink, still tlio outer edgo was broken moro or less between these
points. None of the breaks oktended, however, over 50 feet in from the outer edge,
anid they would probably average about 35 feet. -

On April 16 the sinking from station 28 to station 33 was successful,

The sinking frow station 34 to station 39 was attempted April 7. Two mooring
bprges wero used, the upper onc atatation 34 and thelower one atstation 39. Linesweie
made fust to the mattress nbove aid below the barges so as to give as long a slope as

rossible between the sunkein and floating porfions, The rock barge was placed just

low the upper mooring barge. The mattress was siiking in good condition when
the lines by which the barge was held parted, and the burgesswung against the mat-
tress, The pressure with the inghore currént pushed the mattress in against the pil-
ing and doubled the outor edge uinder to station 39, where it was held by the lower
mooring barge., At station 39 the mattress tore about two-thirds ncross. This por-
tion was afterwards exaniined by a diver, who reported it about 70 to 85 feét wide,
From station 39 to station 45 the mattress was sunk in good condition. The inclined
portion helow station 46 way hold in position by barrels, On May 12 an attempt was
made to sink the mattress from station 45to station 51, at which point the inclined -
portion was to be held in position by three rows of barrels. The current was very:
strong and struck the mattressobliquely between station 45 and station 51. The mat-
tross parted at station 48, and it was wrecked "as fir as the mattress barge at station
53. It also cartied nway six of the ways fromn the barge. The wrecked portion was
loaded and sunk, It probably covered a width of about 80 feet.

On May 16 the mattress barge was taken back to station 40 and a new mattress begun
with a grillage of poles beneath, . e

The section oxtending from station 46 to station 59 - 26 was sunk on June 12, The
method of placing was as follows: A line of barges was dropjed along the outer edge
of the mattress. They were held in position by a head-line leading up to the shore
and tiwo anchors to each barge placed quartering out and up the stresti, Lines from
the barges wero made fast to the mattress, part of -them passing under the barges,
Sufficiént strain was then put on the anchor-lines to hold the mattress out from the
piling aid to:provent it sagging down stréam., Two barges partly loaded with store
were then haiiled over the mattress near station 63 and the stonoc froin one of them
evenly distributed over the mattress as it was hauled 1wp. In this partial loading care
was taken 166 to Joad the mnattress more thun the lines from the barges would hold
The partial loading sank the mattress from 2 to 7 feet below the surface of the water,
and extended froni station 46 to station 63. The second partially loaded barge of stone
was placed across the mattress just below the mooring barge, and a barge fully loaded
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placed across at station 63, ‘The hoad of the mattress being held fromi the prooring
Lnrge was then heavily londed and lowered into position. he line leading under the
mooring barge and u‘) shore from the head of the mattress preveiited it from sagging
down streuim, The lines from tlie bar;i::a were paid out gradually as a heavy strain
camo on tliem, ‘The upper Portion of the mattress went down without a break in it.
While the head was being lowered the barge at station 53 was Leing dropped down
over the mattress, loading it as it went. Through mismanagement of the barge a
brenk ocourred at station 55, and the onter edge was more or léss folded for about 100
feet. Betweon station 56 and the end of the mattress (station 69 4 25) it went down
in good conditfoli, A new scotion of mattress was limmediately begun, and its con-
struction is still boing pushed forward, The grillage of poles was dropped aftor the
first 200 feet. On June 30, 984 lincar feat had besi constricted.

The revetment had been exténded from station 11 - 50 to station 22, and from sta-
tion 48 to station 49 4-50, ‘The lovse brush matiress under the revetment was discon-
tinned below station 11 4- 50 and stone aloiie used,

Eight hundred Hunear feet of shore mattress, averaging 76 feot wide, were put in,
That placed from station 14450 to station 17 was to bring the mattress work into
low-watoer, Between station 33 and station 37 and stations 48 —49 4-50 it was put
in to stop eaving of the bank, ‘ ) . ‘

The bank between stations 0 and 21 was graided by the use of the hydraulic exea-
vator. Tho grouud was full of brush and stumps, making it difiicult to grade. The
average rate of grading was about 100 linenr feot per day. High-water has prevonted
the contiuation of the grading, ~

Five small hurdles were constructed for the breauking up of eddies, They aro lo-
cated at stations 14 4- 60, 17, 34, 35, nid 43,

The curreiit npgeurs to have followed tho mattress barge as it was moved down
stream, aud formed an eddy 200 or 300 feet beyond it.

The bank las caved very rapidly in some places as the mattress approached it,
However, but little caving has taken place after the mattress has been placed,

The sketoh forwarded herewithi; Plate XI, shows the condition of the work on June
30. The red line shows the location of the shore line on March 27, That in black is
the present shore line., The soundings are those taken in May, excepting-those along
the mattress, which werse taken as the mattress was constructed.

During the year there have been constructed 7,564 linear feet of low water mattress,
5,900 fest of which have been placed, 964 feet are readly for placing, and 700 feet
wreckedl, but on the bottom, in wliish were experided 4,621.89 cords of f)ruph, 2,112,368
cubic yards of stone; 562 piles, and miscellaneous material to the amount of $1,766.61
(miscellaneons material); 1,950 linear feet of shore mattress, averaging 50 feet wide,
in which were expended 1,176.81 cords-of brush, 184.11 cubic yards of stone, and mis-
cellaneous material to the amount of §97.05 (nmiscellaneous material); 1,500 iineur feet.
of riprap, in which were expended 709.64 cubic yards of atone.

Very respectfully, your obedient servant, :

C. V. MERSEREAU

Aasistant Englvm-r.
Maj. O, H., ERNST,
Corps of Engineers, i, S, A.

G.
BEARD'S ISLAND.
REPORT OF MR. J. W. RECORD, ASSISTANT ENGINEER,

Bearp's IsLaxp, ILL,, July 17, 1882, -
Sig: I bave the honor to submit Al‘gér’cwithi;_tho follﬁwing report of operations at
Beard’s Island for the yoar endiiig June 30, 1882: o
I first arrived on the gronnd on March 1. “The island at that time was being cut
away at its west bank g‘om a_point about 2,000 feet below the heal of the island to
the extreme lowerond, For 2,000 feet below the head of the island there was very littlo
waste. Al the first opportunity I made a survey of the west bank of the island, and

established a line; with stations avery 100 feet, to refer the work to. L N
This survey showed that the island had been cut nvvi{_ at places mors than 800 feet
since the sirvey was niade in 1880, and an average width of nearly 600 feet the entire
length of the island, The channel of the river was inside tho position of the old sBore
line for nearly the whole length of the island. The current was not ver‘)" atcong along
the hank above station 20, axcept for a distance of ahout 800 feet at the heml of the

103 &
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island, where it was very strong, aud its diveétion inelined nearly 90¢ to the shor
line.

‘Below station 20 the current was very atvonyg, and its direction also inelined to the
shore line, P

The works at this place have been the constriction of a bank Pr’oléc(i()h and a
hurdle about 1,000 feet long to close n chute at the head of the islmids The bauk
protection consisted of & continnons mattress 120 feet wide,* that extends up to the
standard low water line, and a stoiie rovetment that extonds 16 feet above this e,

There were delays in got tiig the pile-driver started which deliyed operntions severil
days, nud the construction of the mattress was not begun until thio last. day of' March,
Progress was guite slow at fist, the average mnount constriiéted per day for the flist
week being only 54 feet; but the rate inereased eacli week as tho foreman and laborérs:
lenrned to apply tlieir labor to a greater advantage, until it renched 1084 feet per day
for the week ending May 13, The largest amount coustrneted i any one day was
130 fect.  Tho mattress construction wns continned until 1,100 fest were completed,
when 900 feet of it were sunk.  Sinking the muttress has heen the niost dinieult pirt
of the work at this place. Thoe first 900 feet were sunk withot special difieulty,
tho eurrent being feeble and: the water shallow.  The barge of slone was drawn up
to the mooring barge and stono thrown on the outsides corner of tho matfress, It'was
then nllim'é«l‘lu-shht, by sieans of dropping lines fasteiied to the niooting barge, just
enough to lot thie stone harge pass over it.  Stone was then thrown over tho maitress
and the end allowed to sink to the hottom. As thoe barge drifted down broadsiile
across the mattress enoigh stone was thrown on fo sink it, ‘This method of sinking
did very well in a gentlo ourrdit nid where the water was not very deep, but where
the water was deep and the current strong it was found that it would be necessary to
buaoy it up at tlie ontside by means of barges anchored in the stream, and not leave
it free to the nction of the current,

During the moiith of April 1,600 feet of wmattress were constructed. and some 1,300
feet sunk,  After the first 900 feet. were sunk shorter seetions of 300 or 400 feet would
ho gunk at a time, at intervals of thrés or four days, until 2,000 feet had been sunk,

From station 16 to station 30 tho shore line bends through an angle of some 25,
The current. was strong and ifs direetion inclined to tlie bank. Jtor these reasons it
was thonght best not to sink short sections at a time and lenve it to the action of the
current in the hends, but to let it lie on the surfico of the water until enough had

_heen coustructed so as to be able to sink through the worst place nll at once.  On May
19 the mattress was comipleted to station 33, of which 1,300 feet were still on the sur-
face of the water. It wasintended to sink 1,000 feet of this May 20, but all the stone
on hand was expended in sinking 600 feet.  This lcft-the matiressin a very bad con-
dition. That purt of the matltress hetween the hottom and the surfuce of the water
came opposite a sharp eurve in the mattress. The carrent was strong and its diree-
tion inclined to the bank, The sinking was done Saturday afternoon, and no more
stoue conld be procured before Monday.  ‘I'he mattress held togother until the even-
ing of the next day, when 1t broke. It was made seeure as soon ns possible by fasten-
ing two lines at the outer edge; but hefore this could he done it ;{:»t badly skewed;
the onter edge moving down stream, while the shore side was lield by the yokes. On
the next day 2n eflort was made to sink the broken seetion, but it was so badly skeived
that it broke several times while sinking. It all sunk, but in a very bad condition,

A mooring barge was then set at station 32 + 50, Oni_\' 3060 feet, however, had been.
constructed when the mooritig lines hroke and let the end of ths inocortng bntge swing
down stream, which erowded the ways burge against the guide piles so hard that the
mattress could not be continued, It was Juunched from the ways barge and sunk,
Au cnormous amount of dritt had colleeted uider the mooring anid: filled the entire
space between the bavgge iind the river bed for one-half the length of the harge, form-
ing n kind of * rack-heap,” which remains there to-dily. During the month of May
2,000 feat of mattress were constrnceted. I then had orders to constiiict a shert section
of mattress to repair the broken placein the mattress fiist constructed. It was known
that. it broke at the shore edge at station 206, . A careful exaniination was made atthe
outer edge, but the water boiyg 40 feet deep it was impossible to determine inunclin
regard to its condition, I had the mooring barge set at stution 25 so as to be reason-
ably cortain the mattress woiild cover the gap.  Three hundred feet weore constrivcted at
this place, It wasfinished June 14, and aiilik June 16,  The velocity of the eurront had
diminished a great deal here sinee the first mattress was sunk, and it was not necessary
to uso a moorfug barge alongside while sinking. ,

A mattress was then started at station 35 4 60, It progressed very slowly; the
high-water mitd the great amonnt of drift rendering its construction extremely difi-.
cuﬁ’t, so that on June 30 only 540 fect had been constructed,

None of the stone revetmont was laid until May 13, aiid then only for a short dis-
tante at the head of theisland. ' It wasafterwards continued as fast as the stone could

* See Plate X1V,
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he vbtained, did ot June 30 was completed as far as station 16 4 50, with the excep-
tion of two sinall sections. , - o
April 26 I recoived ordery to constrict a hurdls to closg the

i 1 rilet a D o the chitte at the henil of the
island. A pile-diiver was inimedidtely sot at work driving the piles. On’'May 31 gll
the piles were driven and a foot-niat 450 ltiil"i; conatructed and sunk, The ligh:water
then stopped operationsfor sevoral days, aitd washed out the piles for a distauce of 160
feot. As soon as the witerfell below tlie topis of the piles the wattling was commenced.
Tho sediment driftéd in anid deposited nem'l?' as fast as the wattliig was conipleted,
and the work was pushed as fast as possible in‘order to obtain the benefit of tlie high-
water, It wascompleted June 29, and at that time a doposit had formed nenrly to the
top of tho piles, ‘ ) ) ‘ ,

On the nccompanying map* figurcs in red indicate soundings tnken March 31; fig-
ures in black those taken Juife 30 ; the former sotuidings raised to the stage of water
of the latter, ‘ ) *

Boforo closing I will express my thanks to Mr. J. E, Savagoe, assistant engineer, for
his intelligont assistance and the interest he has shown in the work.

Very respectfully, your obedient servaunt,

J. W, Reconp,
Assislant Engincer,
Maj, O. H. ErxsT, -
Corps of Engincers, U, 8. A,

D

H.
“DIM SMITIPS,”
REPORT OF MR. JOIIN O. HOLMAN, ASSISTANT ENGINEER, -

Jiy Saari's, ILL., July 11, 1882,

Sik: 1 have the honor to snbmit the followiilj réjoi't of the preparatory work of
May, and the construction work of Juns, comprising all that has been periormed at
Jim Smith's during the fiscal yonr endityg Juno 30; 1882,

Four portable buildings, to be used as office and guarfers, were ‘in. provess of erec-
tion from May 23 to May 27. Two pile-drivers, on the 29tf3, 30th, and 31st, drove a
number of piles for mooring barges to ho used during the construction of secondary
hurdles at the upper end of work, o B . )

On June 1 the initial point was changed, being moved up stréam 3,800 feet.

The construction work has all been on the primary hurdle line, beginniiig it the
upper end, and diring the month of June there was made 850 feet of foot-mattress,
of which 800 feet was sunk inte place; 500 feet of wattling on primiry hardlo line,
varying from 2 feot to 22 feet in lmigflf-, and 250 feet of hurdle mattress 10 feet in
width ; 428 piles were driven, )

‘Fhe tracing of fhie progress mayp; forwarded with this report,t shows, in addition to
the primitry hardls ling and. the compléted work, the In'ojected,qus_s hurille lines,
~ The lina FE was the primavy hurdle lino us originally given, biit this was extended
to 1 on Junie 1, 'T'he line F'I'E is 17,125 feet long. The secondary hurdielines, num-
bered on the fraging from 1 to 9, vary in length from E00 to 1,950, and have a total
length of 11,850 feet, T'he shore lines are from survey made June 26 to June 28, in-
clusive. The dotbed shore lines fvoim survey ot 1831 show the bank receded 750 feet
at secondary hurdle No, 8, aid 300 fect nt secondary hurdle No, 8. The soundings
were fnken from a yawl June 29 and 30, ‘ o

The cross linés on I'F are 100-foot stations. On the traciug the heavy line to sta-
tion 13, theline to station 9, and thie lino to 8450 represent, respectively, the drift row

-the hurdls row; and the bracing row, and the length to which they were extended
from I by the driving done duriig June, . \ . .

A stringer has been placed’oii the eatire Jength of the drift row, seoured to the: pil-
ing Ly large scresw liolts, 1‘1,;@_;,(_15{)(&11 of water and strong ourrent made it necessary
to use thesg in ordor to keop tlie piles from workiug loose,. Tho hurdle line has been
secured with striligers iniiediately after driving, ‘and during the high water the
braces have heen pliced and fastened to thé hurdle row aftor thio foot-mattress issunk,
and hetore the wattling is done, This will not retard the wattling materially; for the
time lost in passing brush around the piles in the hurdle row and under the stringers
hns been regained by more rapid work due to steadiness of the piles in the hurdle row.

* Large scale map not forwarded. Location of work shown on Plate XII.
t Large scale map not forwarded, Location of work shown on Plate VL.
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The hurdlo lue is wattled to station 5, droppifig in huight from a 2i-foot stage at
the bank to ' 22-foot stiyge at station 5. The wattled curtain was placed froni station
b to 7 - 60, It was built in 85-fdot lengths, nnd was used where the water was too
deop to allow of watiling with the forks now in use. These wattled onrtains were
constructed in the followinjs mannei: Poles of aliiit 35 feet i length were pliced
acrosy the piles, one just ahead of cpch Hurdling pile and vesthig on the stringers of
the Inirdle and drift rows, being securéd hy vojpo {"usliiiigs to the hurdlo stringers, That
portion of the polés between the lurdle anil drift vows was then woven with brush
to a distance of’ 10 feot from the drift piles, thi “win working from flath while weay-
ing, Fasteniiigs wers mnde with wire to hold the edigo of- the ecurtiiiis securely to the
poles. A sketeh 'has heen made, nnd is forwarded with this veport, showing the plan,
clovation, und seetfon of the wattled enrtain, Plute XIIL,  In“the plan a portion of
enrtnin is shown just Lefore latichiing from thie stringers of the deift row,  The weav.
ing-poles afe Inshed 1o the steiiijiers of the linvdle row nistai anchor-line is fastencd
from the wattled end of the jiper weaving-poles to a hurdle pile aboiit 100 teet wjp
stream. Largoe stonésare \vire(l to the upstrenni’ et of {lie eirtnin, whieh after belng
swang agalnst thie hurdle vow by the enrrent will sink to the foot-inattress.  The dot-
ted lines in the scetion a ¢ give the position after swinging against the hurdle vow,
In sinking to' the foot-mattress the lines nro slackened so that tho poles will vest
against the piles, as shown in the clovation, A spike in the end of the weaviug-poley
holds the curtnin ik place antil the wattling, which, as shown by the elovation and
stiction. embraces the pole and pile, thus effectinlly socnring the wattled enrtain in
pace, B ‘ 4 ‘ ,

From 2, on the Lst of June, thenitibor of pile-drivers was fnerensed - to7 on the 14th,
They were in contintious uss driving, with the exesption of No, 1, which was used in
plucing the biraces on the brites row of piles, A hrace was placed at ench hrace pile,
securcd to it iy n clovis, the upper end of the brace being notehed into nnd bélted to
the luirdle pile, Ihe birices are not quite in line with the euvrent, but make an angle
of ahout 469 with the brace line,

Two sets of quarters on harges, and one set on shore, have heon in constaunt use, An
additional sct was eveeted on shore at the npper end of the works, but was not in
servico during June.

I remain, very respectfnlly, your obedient servant,
Joux O. HorMax,
HAsaistant Engineer,

Maj. O, H. Erxsy,
Corps of Engineers, U, 8. A,

L : ' -
ENGINEER DEPOT. ¢
REPORT OF MR. C, L. STEVENSON, CLERK,

UNrrep Srares ENGINEER DEPOT,
( Saint Louis, Mo.,July 7, 1882,

S1K : Agreeably to paragraph 88 of the regulations for 1882, I have the honor re-
spectinlly to submit u_coudensed rejiort. of the operations at the Engineer Depot for
the fiscal year ending Juno 30, 1882, :

The equipnient wayg increased diiving the year by the constriiction of eleven pile-
drivérs, numbered from 11 to 21, inclusive; one hydraulic oxcavator, numbered. 1;
two mattress bnf‘{;en, numbered 2 and 3, respeetively; thirty-seven portable shanties
for quarters ; eighty flut-bonts; twenty-nine conl-barges, of which twenty-seven were
on hand at the heginning of the year, and two purehased since were altered for barge-
flats, o ,
The pile-drivers were huilt of same general dexigh ‘as those described in previous
reports, except that the water supply for pumps on those numbered from 17 to 21, in-
cluil;live, was increased by onlarging the surface of the strainer from 19 to 50 square
inches, . . o ] , o . ..

No. 11 was’ compléted and put into service about the iniddle, and Nos, 12 and 13
the last, of July ; Noa, 14, 16, nid 16 completed in August; 18, the last of November;
and 19 and 21 finished in December. ° _ -

The hnll of. excaviitor No. 1 is of the same model and dimensions as theose for pile-
drivers, with the addition of n guard 2 feet wide on_each gide, ‘T'he eabin is 20 feet
broad, 48 foct Tong, 11 feet high, Itis equipped with o Worthington comipound dnplex
steam-pump, having two 12-inch and two 18-inch eylinders connected with two east-
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iron shoes by a 7-inch coppier pipe, ‘The discharge—about 700 gallons per nilnute—
passes first through a 6-inch pips, then through a Y-shaped pipe, the two arms bein
4} fncheseach in diumeter, and, connected with a hose of snne size, is delivered throug
twa nozzles, each 2 iiches in dlamieter. 7 ,

The excavator—comnionced about 1st of August—was completed Ootober 20,

The mattress barges are 160 feot long over all, 8 foet rake, 28 feet wide, and 5 feot
sunwale depth. A bulkhend rans fore and aft, resf.iug onan 8 by 10 inch keelson, with
foro_and aft strokes on each side of the bhulkheads, having stanchions under the
middle streaks, und the beams and decks of substantial matorial. v

Way picees of onk, 3 by 8 inches, arranged for huilding n mattress 120 feet wide,
extond over one side 16 feot, These barges were commienced August 27, and com-
pleted—No. 2 on the 1st and No, 3 on the 20th of October,

The flats aie: s

24, 6 feot broal, 20 feot long, 12 inclies deep.

26, 9 feot broud, 30 feel long, 18 inclies deep.

30, 94 feot broad, 35 feet long, 22 inchos deey.

Sixteen of the twenty-six wore sithsequently altered hy ndding to the top of tho
guownles ¢ ftiches, making them 22 inches deop, LT

Tho small flats ars used for enlking barges, bracing hurdles, and Gtlier liglit work,
and the larger ones for general use in connection with the construction of hurdles,

‘I'he portable shanties for quarters number as follows, viz: Twelve mess-rooms and
kitcheis, ench 20 feat broad by 60 feot long; fourteon sleeping-rooms, ench 20 foet
brond by 46 feet long ; four foromen’s quarters, such 20 fest broad by 16 fect long; three
foromen’s quartors, eacli 20 feet broad by 30 feot long; four oflices and quarters, each
16 feot broad by 33 feet long; the latter for assistant ongineers. Each sot of quartors
is furnished with a proper comploment of such bunks, tables, benches, wash-staads,
olosets, mesa furniture, and cooking wtonsils as are necessary for the service for which
such quarters are respectively intended. -

Tho portahle shanties (designated by-lottors)-nve-similar—to—thess built last year,
which are fully desoribed i the.last.anuual rojort. v

The coal-barges were purchased to be altered for enrrying material and for other
sorvico connected with the work on the improvement of the river. They are about
134 feet long, 24 foot brond, and 7} feet hold, and are nnmbered from 28 to 56, inclusive,
They wore streiigthened by placing new stiffeners and side clamps the whole length,
most of them with two new fore and aft bulkheads, new deck frames, decks, capstans,
pumps, timber-heads, &c, .

Slight repairs were made to flnt harges Nos. 31, 33, 36, 46, and 48, )

Barges Nos. 12, 13, 14, 17, 18, 19, and 20 were overhauled and thoroughly repaired
most of them receiving new deck frames, decks, timber-heads, and other substantia
repairs, N , P

A new linll was built for pile-driver No. 2, of snme dimensions as those previously
made; & new crab placed on pile-driver No. 6; now brace to leaders of pile-driver
No. 3; ways were extender and other repairs mado to mattress burges Nos, 2 and 3.

Repairs were made to stoners Humphreys, Anita, and stenm launch Hornét, To the
former guards and nosing on both sides from bow to engine-room, plank sheaves,
kevels, fenders, sterin bulkheads, chocks, deck to fhe after end of coal-room, and four
boiler-deck stanchions wers venewed ; capstaii, railing on both sides, and other gen-
eral repairs were made. There were added also kruckot-boom. fonndation, and
other necessary arrangements for an electrio light on the boat. The maln aiid boiler
decks of the Anita were repaired, some of it relaid and renewed, the nosing, plank .
sheaves, chocks, stock-knees, hits, caps, kavel, and some short hoods renewed, and
other gencral repairs made. The steam Tiunch Hornet was drawn out of water, over-
hauled, thoroughly. repaired;. and painted; new eylinder tigihers, two strainers to
supply pipes, and other additions made.. . - -

Preparations for an englneer depot on the grouhd in front of the old arsonal south
of Arsenal streot began on the 2lst of Junuary by leveling the irregularities in t
gronnd, A portion of the old arsenal wall was removed 8o as to construct a roadwiy
to a landing, - Two rows of piles drivon for a burdle line, which was partly coniplet'ed’,
# distance of abont 135 foot from the wall into the river, were used to construct a road-
way for shipping piirjioses, the way being 18 feot broad, extending to a platform at
the end of it abouit 20 by 26 feet. . .

The buildiiigs which _in_i_we been erectod hers iwre: one oftico, 16 by $2 feet, with 8 feet
ceiling, which is divided into two rooms of equal size and ilsed as offices for the mate-
rial and subsistetico departinonts, respectively ; one warehouse, 125 by 25 féet, 13 foet
cmlinﬁ;, used for storing matorial ; ene warehousaof same’ dimensions ag the last, used
for subsistence stores. Utider this house is i cellar full size of the building, celling 64

feet in the clear, with solid stono, walls, platik floor, and, properly drained by pipes
leading to the river. One house, 20 Ly 40 feot, 8 feot coiling, used as carpenter shop
one house, 20 by 50 feet, 8 foet ceiling, for blacksmith shop, arranged for six forges;
one house, 16 by 70 fect, 8 feet ceiling, for onknm-room.
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The. blacksmith shiop and oakum house were reconstructed maiuly of material re-
moved from the buildiiigs used for snme purposes at Marine avonus, One house, 16 by
20 feot, 8 feet ceiling, for oil-room and paiiitshop, All of these buildings are snbstan.
tially mnadoe, of good material, shingle roofs, and proper complement of glazed win-
dows, The rooms for offices are wenthered and ceiled,

Allfiiiplements, tools, appliances, repairs; alterations, and other work of like deserip-
tion needed from time to tlinb Uy the several ongineer and other partios connected
with the works iminediately beloiw Saint Louis, which requisitions in the aggregato
amonnt to n conslderable ntimber, have heen lil‘ed here. o

'The material for Luilding new hulls to pile-drivers Nos, 3 and 5 has been framed and
prepared to be put togother, Lnt further work thereon has necessarily ceased, recently,
on account of the extraordinary high water in the river,

With much respect, your ohediont servant, ;
C. 1., STEVENSON,
Clerk,
Mnj. O. H. ERrNsT,
Corpe of' Engineers,

K.—Record of gauge al Grafton, 11, for the fiscal yeur ending June 30, 1882,

{ Height of water above a )_nlnm- 200 feet Lelow the Saint Louis City divectrix.]
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L.—Record of gauge'at Alton, I, for the fiscal year ending June 30, 132,
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'  » Btandml low-water, 4-feet above low water of’ 1863,
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Lonis'and Cuiro, as reporied by pilots,
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Lonis uhd Cairo, as reporied by pﬂotn——-'-Continued.
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R 2.

IMPROVEMENT OF THE HARBOR AND MISSISSIPPI RIVER AT ALTON,
ILLINOIS,

The Mississippi River at Alton is shown on Plate XY, The Alton
|.mdu|g lies just below o sharp turn in the Illinois bluft, ’l‘llc chaiiel
of the river for several miles above the city follows these blufts in almost
a straight line, Ruu,lung Altou, it crosses to the head of Ellis Island,
leaving comparatively dead water in front of the landing, tlie result of
which is a shoal, This shoal at low water shuts off all aceess by vessels
to the down.stream portion of the landing and renders aceess to the
up-stream portion inconvenient,

The plan proposed by me, and adopted by a Bourd convened to con-
sider the subject by my predecessor in 1880, was to construct a dike,

AB bt,gilming at.a poliit on thie Missonri slun'e about 13§ miles above the
dam across Alton Slough and running dingonally down stream u dis.
tance of about 4,800 fect. If necessary, the dike was afterwards to be
continued upon a line nearly parallel to the Lllinois shore, which made
a small angle with the firsi. line of direction. The dike AB was de-
signed to collect all the waste water of the river, and, throwing it aguninst
the chanuel as it came down the Illinois shm'e, to divert the channel
and cause it to attack the shoal in front of Alton. It was to be built
to a height of 14 feet above low water.

The execittion of this plan was begun this year, but the method of
construction adopt(-d was difterent from that proposed in 1880. 1 Dhe.
lieved at that time that it was worth while to try the permeable system
in the Upper Mississippi, but I afterwards became convinced that the
chances of its failure were much greater than those of success. Alton
being situated above the mouth of the Missouri, it would not be judi.
cious to apply it here, I accordingly prepared a design for a dike
which should be substantial enongh to resist of its own weight the de-
structive forces of the river. In its general outline it resembles the
dams constructed upon the Illinois and Upper Mississippi for some years
back, the principal new feature being the method of constructing the
nmttlcsscs. Its details are shown on Plates XVII, XVIII, and XIX,
and are fully deseribed in the report of My, (. D. lmnb, Assntmlt. (-ngl
neer, hereto appended, marked A.

Tho work was begun in September, but was suspended in October on
account of high-water. This being the low waler season, the foremen
and plant were kept together, in the expectation that the rise was but
temporary. This proved not to be the case, and in November the force
Was dlsb.mded only eight mattiesses having been placed in position.
The work was Tes sumed about the 1st of April, and made satisfactory
progress until'the 17th of June, when the appropriation became exhausted

-and it was again suspended. "The first or bottom tier of mattresses has'
been pluced for a distance of 2,040 feet from the Missouri shiore; the
second tier for a distance of 780 feet; the third tier for a dlSt‘lllC(‘ of
1,421 feet; and one mattress has been pl.tced in-the fourth tier.,

The (hke is about one-third completed It has caused a stroug current
in the desired divection, which is now exertinga scouring influeice upon
the shoal it front of Alton. It will no doubt remove a part of the shoal,
but to fully completo the work it should be extended and raised.

The work was under the direction of Mr. C. D, Lamb, asgistant en-
gineer, whose report is hereto appended and is intended to form part of
this report. It contains the details of construction and of the difterent
items of cost. Ile was aided by Mr. Gerald Bagnall, assistant engineeer.
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The expenditures were $33,324.70, for which sum 23,700 cubic yards
of dike were constructed. Tho cost was therefore $1.41 per cubic yard,
all contingencies being included. A more favorable working season
would have largely diminished the cost,

Money statement,

July 1, 1881, amount available...... ... oL, LT 13,3 70
July 1, 1882, ulmnmt-uxlmndcd durliig fiseal year, exclusive of outstanding
linbilities July 1, 1831 .............. ssensnecssirases Bh 24 70

Amount (estimated) required for compll.!ii.l;l; of e\iqting Projcut. ceveeeeas *51,6875 30
Amotnt that can he profitably expended in fiseal year ending June 30, 1884, 16,700 00-

Al
REPORT OF MR, €0 D, LAMB, ASSISTANT ENGINERER.

ALToN, ILL., July 1, 1882,

Majonr: I have the honor to submit the followiing veport of operations for improv-
ing télat;lmrhor and Mississippl River at Alton, Ik, during the fiseal year ending June
J0, 1882, : e

In accordance with your instructions received on Soptoiber 16, 1881, 1 proceeded
immediatély to Alton and made arrangements for earrying on tho work,

‘The river und barbor at that place seemed to have undergone hut fow clianges since
the survey of 15879, the most important being the increased size of the body of water
assing down on thoe Missouri side of Ellis Island, this part of the river being much
Iarger relatively than in 1879, : )

This change was due partly to the gradual lowering of the crest of the stone dike
behind the liead of Ellis Island, and partly to changes in the channel abive, which
caused a large body of water o run down next the Missouri shore: There had also
been a gradual- ﬁllin‘f up of the lower part of the harbor on the Illiuoia side, but ow
account of tlie prevailing high stages of river, stenmboats have experienced no difi-
culty during the past year in landing nt any part of the wharf above the ferry dock,
which lies at the foot of the improved levee,

Oﬁomtions were begun as soon as the plunt had lhieen towed to the location of the
work, and conducted in accordance with your letter of instructions dated September
16, 1881, of which the following is the substance: »

“The dike A B is to be built to a height of 14 feet nbove low-water, mude of brish
mattresses londed with stone, sink tier upon tior, s shown in seetion on Plate XVIJ,
cach layer to be kept horizontal, fillihg the deepest parts of thie line first. The lower
tier sunk in juxtaposition with gnide-piles, driven 40 feetapart, npon the line markiig
the down-stream edge of the dike, and each ancceeding tier to be set buck 8 feat from
the down-stream edge of the tier below. The maltresses to be 42 feet wide, 2 feet 6
inches thick, and of n length convenient for handling, constructed upon n grillage com-
posed of eigilt continnous poles, fixed 6 feet apart, running lengthwise of the mattress;
and held in position by cross-poles at intorvals of 25 feet. Upon this grillage a layer
of brush_15 inches thick to be placed athwart the poles, then a second layer of the
same thickness, to be placed at right angles to the first ; uFOIn this layer a grillage of
poles to bo placed athwart the mattress, as shown in the plan aud elevation of Plate
XVII. The whole to be sewed through and fastened at each intersection of the gril-
lage poles with annealed wire.” ; _ , :

The lite of the dike waslocated and the driving of guide-piles began September 27.
‘The extension of theline was contimied, with frequent interruptions for the purpose
of driving clumps of mooring piles and repairing breaches made by drift, until Novem-
bor 5, when the guide-line had been oxtended to a length of 3,600 feet. The driving
of piles was then discontinued. ) o

The construction of mattresses was begun as soon as a supply of brush could be pro-
cured, and continued until six mattresses had been placed in the deep water near tho
shoro end of the dike, five on the hottom and one on the second tier. One mattress
\\i'as lost, after heing partly sunk, by the breaking of thelines used.to hold it in posi-
tion. i

* Estimate of last year diminished by $35,000, the amount allotted by Congress from
='lm)r0})riutiou of August 2, 1882, for improving Mississippi River from Cairo to the
nois River,
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Work was suspendeil October23 on acconnt of the high stage of water which covered
the botfom lund near the dike, where the inattresses wero being constructed. The foice
was not, however, dishantded, and two mattressos were loft upon'the ways purtly fiu-
ished, as it scomed probable that theriver woitld soon subside. But as the water con-
tinued to riso during Novenihor, and rejiorts from the wpper viver gave no hopes of an
immediiite fnll, the two mattresses on thoe ways were completed llll& placed, one on the
secontl; the other on the shoro endof the third tier,  Work was suspended for tlio senson
November 22, wheh the tow-bont was turned over to fts owners, the equipment having
heen piit into winter quirters helifnd Lilis Islaind,

In aceordanes with your letter of instructions dated November 12, 1881, the plant
and material on haiid were turneéd over (o Assistant Engineer D, M. Currie, the barges
heing towed to Snint Lounis by the stemmer A, A. Humphreys and laid ap behind the
foot of Carvoll’s Island.

In accordanco with your lotter of instructions dated Mareh 23, 1882, operations were
regumed Apiil 3, , . .

But lttle chango lind taken place in the harbor siinco the work was suspended i the
full,  The bar at tho outer ond of the diko hul moved down stream about 300 feet, while
the erosion of the Missonri shove above mid below the dike had becoms very marked,
but the shore end of the dike rested upon & hard clay bank, filled with roots, which
showed no signs of cufting, _ .

T'he winttresses placed during the full season were found in position, but most of the
guido piles had been earricd away by icoe and drift durin{.{'tlm winter,

The driving of gnidoe pites was hegun April 10, and continued until the line had been
li‘;l’.uised to alength of 3,000 feet. ‘The pile-driver was thon towed to Seint Lonis
May 4. )

Thae eonstruetion of mattresses was hogun as soon ns n foreo of lnhorers conld he or-

cunifzed nnd the ways repuired, the materinl on hand ut the close of the fall season
hn\'ing_lwun returned hy Assistant. Engineer Ds M. Currie. _

Forty-seven mattresses, oach 80 feet loig, were constructed- and placed-during the
last half year; of whicli number twenty-one weres placed on the hottom tier, extending
it to a length of 2,040 feet; cight on the second tier, completing it to a distance of 780
feot. from its shioie end; seventeen on the third tier, which was extended to n length
of 1,420 feet ;. and one on the shore end of the fonrth tier, which also served to protect
the bank at {lic head of thie dike, being assisted by a revetment of stone, which ex-
tended about 100 feot above lhe'dlko.

The approprintion heing nearly exhausted, work was suspendedd June 17, The foree
was disbginled and paid, the equipment. towed to Saint Louis, and the tow-hoat turncd
over {o its ownors, i B : ,

The total number of cubie yards of dike constructed during the year was 23,700, of
which the totnl cost was §33,324.70, or $1.41 per yard, The cost of the work done
during the first half year was $2.90 per enbic yard, the season being a most unusual
one on aeconnt of the heavy and frequent rains and the resnlting higli stage of river.
The cost of the work done during the Inst half year was but §1,10 per yard,

The total mniber of linvar fect of mattress construeted during the year was 4,400,
Of this number 4,329 linear feet wero suceesstully placed.

The total cost of building and placing a mattress 100 feot long, 42 feet wide, and 21
feet thick was as follows:

112 cords of brush; abt $1.94 .. cu.esom some swss som s woms 5205 5 wow ssssem 20 e 5217 2%
136 pounds of wire, at 490 conls. ovevnen et iciaet e g 6 76
44 pounds § Sisal rope, at 7.7¢cemts. oot et it e 311
14.3 pounds Sisal hide rope, at 7.6 cemts. ... oee vt e 109
Costof materinlecoee e innni il S e e SR S e s e 3 2
Labor of actnal construction. ... ooveieinnniiieiiiiiiiiiee taenvinnnans 116 34
Equipment ........... R, BRI SATHE 5 N WS R e B S e 8 11 81
Miscellaneous, lnbor, and contingencies.........ocooooe. P — . 1o 21
Cost of mattress ready for placing....c..oooi it vieenn i iienvrnnonns 466 65
Liahor of Plaeing cos o s 5o snanne snanssmsse sessss 5 55 sm sos s o s s 849 37
162.7 cnblc yards of stono, at §1.05. ........... S aEee e AR ST . 161 07
WOWHED cocssimmenpe saenimisssmm bus s 55md SB @SS oid 3iEn 55005 50 S 5E S0 77 39
— 287 &
Totnl cost of mattress in PoSIon. ....coveveeeineenni it vocannns 754 4=

r Of tho foregoing cost,; 30 por cent. was expended for the material wund 16 per cont.
for tho labor required for the actual construction of u matiress 100 feot long; the
stone and labor of placing, from 21 and 6 per cent., respectively, of the whole amount :
while 27 per cent. waus the aggregate amount expended for tools, equipment, engineer-
ing, and contingencies, ’ i}
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The niiiiber snd position of the mattresses pluced during the year is shown in plan
and olevation on Plate XVIII, . -

Referring to this plato, it will be seen that the crest of the dike has beon raised to s
nearly uniform height of aboitt 7 fent above low water, a littlo higher than the top of
the bar nt the lower end of the line, ]

‘The placing of matirosses on the hottom tler was discontimied for a tiino after it
had been extended” to a length of about 1,000 feot, it as'the current setsstrongly
across the line of the dike at this point, the hottom began scouring around the outor
end of the tier, mid work upon it was resumed and continued until” fts outer end was
nearly in H's'}»i‘usont- pusition, No scour nround: the enil of the matiresses has since
heen percoptible, as the cmrrent at the end of the line sets over foward (he water-
works, runniing nearly parallel'to the dike. .

The eftect of the dike in its present form upoii the harbor below eannot bo estimited
until.a low stage of viver, but a large body of water is turned over toward thie Ilois
shove, nnd It seems probable that a good and conventent Inndiig fnay- by fotitid during
the lowest navignble stages at any part of the levee above the ferry landing,

A survoy of the harbor was made durhig the latter part of June, with the river
about 23 feet above low water.  The sonndings® taken at that time aro shown in
black on Plate XVI. Thoy indieate that the bar at the foot of the harbor has moved
down streanm soveral hundreed feet sinee 1879, amd the low water channel is uch
neaver the lovee, ,

In constructing mattresses, thie brash was placed s0 as to break joints as mich as
possible,  The small endsof’ the brush were allowed to projoct. for several feot heyond
the ends of the matiresses, to closo apy gaps left botween thom whon placed, and the
bottom lnyer of’ liknsh was so nrranged as not to enteh upon the ways while the mat-
tress was being lunnched,  The hottom grillage-poles wero fastened to the way-pieces
with lashings of hide ropo until the mattress was rendy for launching,

The mattresses were wired or stitehed with needles made in accordince with your

- verhal instriétions.  ‘These needles were 4 feet 6 inchos long, of three-fourths-iuch
rod fron, with a slot near the point, and fitted with a wooden shank, as shown in
Plate XIX, Fig. 1, -In using-these needles the wire is cut into piecos about 32 foet
long. A piece is doubled and pulled under a top pole of the mattress at its intersec-
tion with n bottom: grillagre.  This position is shown in Fig. 2. The ends are then
crossed and throst down through the matfress, two needles being used as shown in
Fig, 3.  Ono end of the wire comes throtigh the mattress on each side of the bottom
grillage-pole,  Both endsare then taken ont of the needles by the workmen underneath,
pulled 1aut, amd again crossed, as in Fig, 4. The ends are tlien pulled up tlirotigh the
mattress as the needles are withdrawn, and fastened \\'il-h.]ivliera. Figs, 5 and 6 show
the position of the ends before and after fastening, rospectively, _

The length of the mattresses construeted diwing the year was limited to 80 feot,
That size was as large as it seomed expedient to handle in the st-roufg curronb flowing
across the dike.  Larger mattresses might successfully have been placed, but in caso
of accident would have bheen lost, as it was found by experionce that a mattress 80
feet long which had been enrried helow the dike could bo towed back over the line
only by a lirge expenditure of time and taxing the power of the tow-boat to its ntmost.

The mattresses wers at first constructed upon the floating ways designed for use in
improving the Mississippi River at Horsetail Bar, and deseribed in the Roport of the
Chief of Engincers, United States Army, for 1820, pago 1380, Considerable delay was
caused by the breni(i,ng down of these ways, tho weight of the mattresses being greator
than they were able to sustain. ‘They were finally disabled and abandoned October
15. Meanwhile the constroction of fixed wuys on shore near the upper end of the .

“dike hadd been completed.  Theso ways were mado of 3 by 6.inch onk pieces, 42 feet
long, set. 6 feot apart on rows of 10-inch posts, The ways were continuous and could
ho used for constructi uﬁ’n singlo mattress 210 feet long, They wore used as deseribed
during the fall season, but were undermined gnd niado useless during the wiiiter, and.

they weore eritirely recostriicted upon resuniiing work in the spriif, - Their inclination
was then iicreased to about 5 on 1 to facilitate laiinching, and the space botween the
way-pieces was increased to 7 feat. As theriver fell in A‘pril a_shoal qrpcarediri'frbht-
of the ways, and their lower ends were éxtonded out 24 feet by oak pieces, resting on
posts drivon by the pile-driver. The river soon roso again and rendered necessary the
cextension of the upjier ends of the way-pieces, which were lengthened about 12 feét,
After lnunching, the mattresses were dropped down by the tow-boat aloiigside a
barge loaded with stone, and anchored jiist above the dike. The harge and mattress
were hold in s’ositlou' by head and lines loading from the barge to mooriig-jiles or
anchors placed about 1,000 féet above tlie dike. Mooring-pilés were used during the
fall season, but they were found liable to be overturied, and they interfered with tlie
handling of the tow-boat. Their use was finally abandoned in favor of anchors, two of
which, with an aggrogate weight of 900 pounds, were attached to each line, 160 feet

* Boundings omitted on smnall scale map.
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apurt. The barge and muattresses were swung into the oxact position required by
lines mnde fast to guide-piles,  About six mattresses could bo placed without moving
the anchors, e

The mattresses were attached to the barge whild being sunk by stip-lines, passing
through loops in the cornors of the mattress. . These lvops were of three-quarters.
inch Sisal rope, and as it iy passed thres or niore times arohind the top and bottom
grillaga-poles, including a considerablo quantity of both tiers of brush, as shown at
L in the plan and elevation of Plate .\'\-’l’, it allords a very strong fastening, .

It was foinil that the mativesses as originally constractéd wers too rigld to bend
into thio desired position when jilieced on the second tier, To insure greator floxibility
the bottoni Inyer of brash pinnig nthiwart the md treas was made less than 16 inches
thick, and thts small ends of the top gritlagae-poles were placed so as to point up streawm,
The second tler of matiresses was sunk with its down-stream edge about 12 feot above
the guide-piles, but with these precantions it was genernlly soveral days before mnt-
tresses pluced on this tier hent down into position,

Tho total quantity of material used on the work duving the year, with its cost, ox-
elusive of labor and towage, was as follows:

BRI s55000 cave sssnsni sosmn st st s sand seoon s soabes vords .. 4,900, 1 378 80
BUONGG oo v sum soim s w0 w5 55 2minoms Bms & 5008 0t d w8808 000 cubie yards.. 6,504, 4 4,946 18
Piling, 178 sticks. .. .......... A linear feot.. 7,442 201 69
WHEE oo 00 5095050005 5508 505000 winie 5 0 sosit s e 5n0 858561 8 o0 pounds.. 6,000 A7 60
Rope, §-ineh Sisal .......... g i S G B B B 88 w3 do.... 1,136 148 79
Rope sifnl DI oo covnswssansoss sonnns soms sesmsses venes do.... 630 47 93

5,920 95

The brish used was procured by hived: lubor from tow-licads near the harbor and.in
thoe Missouri River. The cutting of brush was delayed and rendered more sxpensive
than usnal hy frequent romovals of the force and e(*uipluent- engaged in that work,
Thess removals were made necessary by the slight elevation of the tow-heads above
the surface of tlie river at an necessiblo stage, i

The stone was furnished by the Grafton Quarry Company, delivered npon govern-
ment harges at Grafton, . )

A part of the piling used during tlie fall ssason was delivered upon barges near the
work by contractors, and: the balance was cut by hired labor fromr Piasa Island, and
rafted {o the work., A supply of cottonwood piling was obtained from Piasa in the
spring, but they were not strong enough to withstand the strong eurrent and heavy
drift running noross the dike, and a supply of heavy onk piles was obtained from the
work at Twin Hollows, east bank, -

I have heen ably nusisted in prosecuting the work by Mr. Gerald Bagnall, assistant
engineer, who was assigned to the work on the 1st of May.

Very respectfully, your obedient servant,
. C. D. LaMs,
Auxintant Engineer.
Maj. O. H. Exx~sT,
Corpy of Engincers, U, S, A,

R 3.
ICE HARBOR AT SAINT LOUIS, MISSOURL

I'here was nothing to add to the history of this work up to the close
of the fiscal year. 1t had not been begun, the appropriations, amounting
to $060,000, being held until further action by Congress. The river and
harbor act of Augnst 2, 1882, contains the following proviso:

‘T'hat {he unoxpatided snms heretofore appropriated for an ice harbor at Saint Louis,
Mo., be, nud the same ure hereby, trunisferred and appropriated, to ho exponded under
the direction of the Secretary of War; for the hmprovement of the aliannel of the Mis-
sissippi River opposité the city of Saint Louis, Mo., by repairing and raiging the pres-
ent fow dam across the chuiinel east of Arsenal Island, known as Cahokia Chute, and
by the construction of such other works in or nearsaid Cahokia Chute as may ho deemed

advisable to accomplish the same purpose, :

The work under its present title therefore disappears from the list of
those under my charge.  The funds will hereafter he accounted for un-
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der the title of ¢ Improvement of the channel of the Mississippi River
opposite the city of Saint Louis, Mo.”

Moiney statement,

July 1, 1381, amount available. ... oo v iinreiieiiieriienereenenevocons $60, 000 00
July 1, 1322, amount available. oo ot iiiiiiieiieeenienienerecronces G0, 000 00

R 4.

IMPROVEMENT OF THE MISSISSIPPI RIVER AT OR NEAR CAPE GIRAR-
DEAU, MISSOURI, AND MINTON I’OINT, ILLINOIS,

The state of affairs existing at this locality before the works were
begun is shown on Plate XX, constructed from the survey of 1880,
Beginning at Kiuney Point, on the Missouri side, the channel crossed
over to Devil’s Island, followed that shore down to near the foot of the
island, and then crossed back to the Missouri shore, spilling over a
considerable quantity of water in the direction of Minton Point.

Following the Missouri shore down as far as Cape Rock, the cliannel
then gradually found its way again towards the Illinois shore, its direc-
tion here being the resultant of two principal components, viz, the main
body of water lowing by Cape Rock, and that flowing by Mintoii Point.
Thus far the location of the channel was favorable for furnishing deep
water to tlie Oape Girardeau landing. Following its general law, its ten-
dency was to leave the Illinois shore somewhere above Wahoo, and, eross-
ing again, to strike the Missouri shore just above Ciupe Girardeau, and to
flow along the front of the town.- In’its effort to do this it was impeded
by the long conical bar which, beginnig justbelow Oape Rock, extended
out like an indeg-finger towards the middle of the river and down in
front of Cape Girardean, leaving deep water inside of it next to the
town. Torced out of its natural course the channel was split up-into
several lines of deepest water, one of them returning to the Illinois
shore, and two of thein, after being reunited, passing over to the lower
extremity of the Cape Girardeau landing. On neither of these lines
could more than 43 feet be carried through at low water, and the width
for that depth was so small and the difficulty of following it was so
great that practically a considerably less depth was availuble for navi- .
gation, A navigable depth of from § feet to 5 feet 4 inches was con-
stantly reported by pilots during the autumn of 1880, at stages from 4
feet to 4 feet 4 inches above low water. This state of affairs was inju-
rious not only to the town of Oape Girardeau, but also to the general
navigation interest, In order to reach the town, boats were compelled
to approach from below; and in leaving it, to back out. The bar was
growing, and threatened to cut off access aftogether. _

To correct these evils it was necessary to collect all the channels oppo-
site Cape Girardeau into one, and force that one through the long coni-
cal bar before described. ’i‘he thickness of the bar, measured on the
line of the proposed channel, was about half a mile. _’l‘o close the exist-
ing channels by a single dike, built opposite the town, would have been
to place in the river an obstruction to navigation which for the time
lmin{g would be a greater nuisance than.the bar. Moreover, such a dike
would necessarily be expensive and difficult of execution, since it must
form a greater obLstruction to the flow than a bar half a mile thick.
A different solution of the problem was sought, in the belief that it was

104 E
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not necessary to limit the lowition of the works to the immediate vicin.
ity of the obstacle. In my project of January 12 1881,, I said:

The comparatively feeble scouriig power of the river is due to the dispersion of its
waters.  In the present condition of (he Mississippl 0 dispersion oceurs at nearly
every crossling, A dispersion at one crossing reduees the volime and the living force
of the channel, amd sends dowin to thie next crossing a coiisiderable hody of water fo
contond with instead of aidlng it, thus renderdaje a turthier dispersion much easier,
The dispérsion hers fucilitates the nest, and so on. I works be consiructed to con-
centrate the water at any ono erossing they cannot tuil to linye a benefieial 6itest wpon
all the crossiugs for a long distance below,  A-Hmit will imilly be reached, however,
when the benelit will cease to be visiblo and prnetionl.  What that linitt is ean Lo
ascertained only by experience, It is belioved that 3 or 4 miles, which will generally
nclude two or threocrossings, is far within the limit, and that it may bo assumed with
certaluty that the works designed for the improvement. of one crossing may be dis-
tributeil over all the crossings for a distauee of at least 3 or 4 miles ahove,

A dike, B I'; was accordingly proposed near Mitton Point, to run out
from the oot of Devil’s Island obliquely down stream, The function
of this dike was to shut off the flow towards Minton Point, and to send
the river down from this pladée in concentrated shape., The chanuel
issuing from Cape Rock wounld have no contending stream to foree it
out of its natuial path. It would cross over to the Illinois shore in a
compacet body, and returning agiinst the Cape Girardean bar, would
strike it as one immense jet of water. It was not expected that this
dike slone would complete the removal of the bar, A dike, G D, opposite
Cape Girardeau, was designed to complete the work, 1t'was to be con.
structed after the completion of the work near Minton P’oint, when it
was expecied it conld be placed without interfering with navigation,

Before the works could be begun a nuinber of changes from the con-
ditions shown on the map occurred, the most important of which were
a Inrge increase in the volume of water flowitig by Minton Point and a
marked increase in the height and size of the bar in the front of Cape
Girardeaii. The volume flowing by Minton PPoint was about equal to
that in the steamboat channel, and had an equal depth. Heavy caving
of the bunk was going on near Minton Point. The bar in front of Cape
Girardean had veceived deposits from 10 to 15 feet in thickness, and
portions of it were dry at a stage 184 feet above low water. At its low.
est point, towards its upstream end, there was a depth of but 24 feet
of water at a stage 7.2 feet above low water. The width of the deep
water inside the bar next to the landing was diminished to from 200 to
400 feet. These changes did not involve any important modifications
of the plan, but they indicated tlie necessity of its immediate execution,

The work was begun in August last, near Minton Point, the system
of construction employed being the same as that used under my diree.
tion elsewhere upon the river belnw the mouth of the Missouri. Within
a month after beginning the work its influence upon the Cape Girar-
deau bar was perceptible, \ . ,

The primdry hurdle E F was still unfinished when the water begin
to cut through the bar and to wash away the side of it next the town.
This action increased as the works progressed, until there was iti Octo-
ber a navigable channel over the bar and a strong draught of water
down thie shore inside. A heavy rise in the river at this time hastened
the work of excavation. By the 1st of December the bar had practi-
cally disappeared. The desired object had thus been attained by the

congtruction of works located more than 3 miles distant, and with-.

out in any manner obstructing navigation, The works opposite Caje
Girardean becaine unneeessary except as o preservative. In that ca-
pacity, however, they were considered important. The prolonged high-
water of last autumn and this spring has caused material changes in
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the location of the chanuel in the vicinity of Devil’s Island and above.
Under the new cirenmstances, the works erected last autumn could not
be expected to keep the channel perthaneiitly in front of Gipe Girar-
deau, notwithstanding the fact that they céaused it to go there, To in-
sure its present loeation under all ¢ircumstances of approach from above,
the works opposite the town are réijiired. They were begun in April,
but the original plan was modified by leaving out all the secondary
hurdles, retaining only the primary hurdle"C ). At the end of the
year this hurdle had reached a length of 000 feet. '
Enlarged sections of the viver in front of Cape Girardeau, taken on
the line A B, are given on Plate XX, 'They show the dimensions of
the bar at that point at the time the works were planned, at the time
they were begun, at the ¢énd of the working season last autumn, and
at the end of the fiscal year, - i o
These works were under the loeal supervision of Mr. J. A, Worthen,
assistant engineer, from whose report extracts are hereto appended,
marked A, to which attention is invited for details, -
The expendititres wére %43,520.96, of which -amount $25,179.84 was
specially appropriated by the rviver and harbor acts of June 14, 1880,
and March 3, 1881, and the balance was allotted from the general ap-
propriation tor the improvement of the Mississippi River between the
INinois and Ohio rivers,
To complete tlie original project there remained to finish the hurdle
opposite the town and to protect the bank,

Money stalement.

Juiy 1, 1581, mmount available. ... ..o o ol $25,170 84
July 1, 1882, amoutit expended during fiseal year, exclusive of outstanding

liabilities July l‘,)l?:'Sl ................................................ 25,179 84

Amount (estimnted) required for complétion of existing project .......... *41,820 04
Amount that ean he profitably expended in fiseal year ending June 30, 1834. 42, 000 00

REPORT OF MR. J. A, \V()ll‘l'“l‘i.\', ASSISTANT ENGINEER.

' Care GirARDRAU, MoO., July-l7, 1882,

MaJor: I have the honor respectfully to submit iy snnual report of operations for
improving the Mississippi River, near Cape Girnrdean, Mo., and Minton Point, Illinois,
conducted under your direction, during the fiscal year ending June 30, 1882,

» » » » . » » *

Plate XX is a sketch of the river naar Cape Girardean and Minton Point, showing
its general fentures, chanunels, and sand-bars ag they appeared in September, 1880, river
at a 9-foot stage, -

* » - & » » "~

The changes which took place from low water, 1880, to low water, 1881, were such

as to excite grave apprehensions for the fu.t.uro of the lmrbor at t-llis point,
- » -

In August, 1881, the dry bar terminatiig the projected hurdles near the foot™ of
Devil’s js\a}jd:};gd entirely disappeared, thore beiig 12 feet of water at the point,F,
and a siall bar had made oiit from the foot of the iglaid, = o =

‘The bar above Caf'g'ei Rock had increased to donble its former size, and the long con-
ical bar, which,-beginniug just below Cape Roek, extended out towards the middle of
the river and down in froht of Cape Girardeau Latiding, had assumed enotfinous pro-
portions, -The dry portion, as shown iipon Plate XX, had c!mné;ed;its,fdpm,‘ without
materiillly‘ziﬂ?ehth?ifa area, whils the lower portion, in front of Cape Girardean, had
received deposits 10 to 15 feet in depth, . This latter portion of the bar, about 4,000
feet in length and from 200 feet to 600 feeb in width, hegiining opposite the mduth of

Bloan Creek and extendinjy down past the leves about 500 feot, was then dry, its crest
rising fo n height corresponding to an 18.5-foot stage of the river.

. *Estimate of lnst year diminished biy amount allotted from fands ‘appropriuted;for
improving Mississippi River batween Illinois and Ohio rivers.

t
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Between the bar and the Ianding was a narrow channel from 200 feet to 400 feet in
width, with a depth of 18 feet below the levee, 9 feet at the mouth of Sloan Creek, and
4} feet over the head of the bar,  The lowest stage of water duving the year occurred
in September, and was 7.2 feet 5 the depth of water over the hemd of the bar was then
but 23 feet. The odly necess to Cape Givardeau levee at this time was aronnd the foot
of the lu:r and up this narrow c-.lmn'nol. .

Descending steamers were compelled to puss the eity and run up behind the bar,
backing out as they had come ing

* L ] L] - . - L ]

The steambout chaunel, beginning at the head of Dovil's Islaud, followed along the
western bank to near its foot, then erossing to the Missowri shore at Little Kloral
Creck, followed that sliore pasi Cape Rock into midstrenmn and helid neavly a due
conrse to the government lght, then on the point of rocks near the southern houndary
of the eity of Cape Girardean, touching the Missouri shore again at this point.

The shonlest water in this channel at any time duvinig the season was 6.5 feot, and
(\:\'ns {mmd_on the ervossing from Devils Island to the Missouri shore at Littls Floral

reek, . .

Leaving the steamboat channel near the foot of Davil’s Tslmiil was another chamiel,
mnkh\{,"n'slighl detour around the foot, off Devil’s Island to Minton Point, then grad.
ually finding its way back to the middle of the river, joining the steambont channel
again just below Capo Rock.  Althongh this channel was niore direet. than the former,
and confuined the snme depth of water, its course not having been definitely marked,
wias tiot known to pilots,

Among other chuitges, the most noticeable was the inroads of the river upon ths
Itlinols shore the entive distance from the montli of tho chute soiith of Devil's Island
to and below the site of the proposed works opposite Cape Girardeau, This cutting
of the hank varled at different poiuts from 30 to 50 yards, being greatest at Minton
Point, where the erosion was still going on, and continned mitil the works at this
point had advanced for a time and its elfects had begun to be felt.

- L LOCATION AND EXTENT OF WORKS CONSTRUCTED DURING THE YEAR,

The fiseal year just closed has been remarkable for its protracted ‘period of high
water througliout the Mississippi Valley, and especlilly in the lower river conutry.

For three-fourths of the year the river at Cape Girardenn was above a 15-foot slnge,
and during the months of Getober and November, 1881, and April, May, and June,
1832, it ranged fiom 20 feet to 28 feet, n greater portion of the time oscillating he-
tween 23 feet and 23 feet.  This unprecedented ocenrrence, frustrating every attempt
to predict thie rise and full, or the probable action of the river, lins obstructed the
progress of the work and greatly ineveased the cost of construction.

The long and mild winter of unusually high water divided the year into two dis-
tinet. working seasons.

Following the operntions of the fiscal year in their chrouological order, the work
done during each half year has been deseribad separataly.

‘The plant having beon prepaved, its transfer from Snint Louis to Minton Point, 11
nois, the site of the work first to he constructed, was hegnn August 10, and with other
prelimiu:tr,\' nrrangsmeuts occl:piu(l a 1u-ri:nl of sevunﬁtlnys. .

On tho 18th day of August the primary hurdle line E I at Minton Point was located.
At this time, thorivet at a 9-foot stagoe, about 650 feet at tho shore end of the hurdle
line was across A dry bar, * * * the crest of the bar corresponding in height toa
10}-foot stage of water, _

To complete the burdle as it advanced and close the gap which otherwise would
have existed, it was necessary to make the shore connection by an offset hurdle, * * *
leaving the shore 260 feet upstream from the point E, where was found suficient depth
of water to float the pile-drivers, and joinh:{; the hurdle line beyond the bar, * * °

On the 19th four pile-drivers commenced driving piles at diftorent points along the

bar. — .

The pilea in the hairdle line were in the main driven 6 fest apart, the hurdle to be
constructed by hurdling or wattling the brush directly upon the piles.

The brace-piles for recei\'in%- the foot of the braces were driven at intervals of
about 20 feet, and at distances from the hurdle line which would give the braces aa
inclination of 45°, as near as might be, o ;

As soon aa the pile-driving had advanced to a suitable distance from the shore the
footing mattress was begnn and carried forward as fast as the pilés were driven,

The hurdling was also boFim and the several branches of the work moved on fo-
gother, completing the hurdle as they advanced. The height fixed upon for tho con-
struction of this work was that of a 20-foot stage of the rlver.

On August 31 pile-driving in the primary line had reached a point 800 feet from the
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angle at (&, or about 1,500 feet froin the point E at the shore end, when two pile-
drivers were remuved to secondary hurdles Nos. 2 and 3, and hegan driving piles in the
shallow watér at the bar, _ v L )

‘The secondary hurdles were located in parallel lines at intervals of 400 feet, aud
differing trom the primary hurdle fin having no footing of Lrush to protect the Led
against scour, Theirconstruction has in all enses followed that of the primary hurdle,
\#ork contiied {n this mauner to the st of October, when this line of piling in the
primary hurdle had advanced into 22 feot. of water, It had now renched a point 350
feet beyond the chaninel, passing nronnd the foot of the islapd to Minton Point, and
was nearing completion, its extremity beliyg aliout 200 feet troni the point I, * * ¢

At this time the river was at n 12 foot stage, rising rapidly ind carrying heavy
masses of drift. As it continued to swell, the volutie of water seeking tho more di-
rect channel to Minton Point was so Inrge and its course apparenty so tixed as to lead
to the conclusion that this' channel or some modification of it, in contradistinction to
that crossing to the Missouri share at Little Floral Creck, would he the main chanuel
for ull stages nbove a medium, if it did not resiilt in tho low-water chaimel, _

The suddin'rise of 3 feet in forty-viglit hois from October2to October 4 sent down
upon the nitdle *  * * a body of water2s feet in depth, londed with drift, and flow-
ing at n velocity not less than 43 wmiles per hour,  In itseffurt to tollow the chianiel tlie
current broke through the line of piling nhout 350 feet from its outer end, The waters
rushing throngh tho gap with irresistiblo force, rapidly eroded the bed, overturned
the hurdle, aud earried nway one section of footing mattress 400 feet in length, which
had been constructed, but could not be sunk into position on account of the accumu-
lation of drift. . — _—

This erosive action continied along the hurdle line from the point where the mat-
tress had heen placed outward, and ceased only when that portion of the lineof piling,
600 feat in lotigtli, wlich had been driven:beyond tlils point, was dcstmiye(l.

At this time the primary hurdlo was 1,750 feet in length, 1,475 feet of which was com-
plete. In consequonce of the detour at its shore end, the extromity of tho hurdle was
a point 1,625 {ect from the shore or point ¥ in direct line of location, v

Estiatiiig tlie amoniit destroyed ,d!“‘i"},' the season, thoe total length of primary hur-
dls driven gggregatod 2,256 feut, and of footing mattress constructedl, 2,156 feet,

To contintis operations upon the primary hurdle under the difliculties then existing
wonld have heen extremeoly expensive and progresy very unsatisfactory, if, indeed, any
progress could have hgen made at all, =

For these reasons wbrk upon this hurdle was temporarily suspended, and was not
resumed on acconnt of high water, which submerged the hurdle and remained above
a 20 foot stiige (ill the close of the seuson.

While the -work of extending the primary hurdle was thus delayed the construction
of secondary hurdles Nos. 2, 3, 4, 5, and G progressed steadily from the time it was
begun to November 1§, when operations were suspeiided for the season,

Pile-driving advanced quite rapidly over the entive uren pivotected by the priiiry
hurdle, and would have conipleted the system of hurdles hiad it not been for tllm hig
wator, varying from n 2.3 to a 28 foot stage, during the latter part of October aud the
month of November, which maintained a chanuol along the outer ends of’ ‘the hardles
¥ e fronr 25 feot to 30 feet in depth, with a eurrent froni 4 to 5 miles per hour.

The progress of hurdling was variable, dnd a greater portionof the time quite slow,
as the depth of water was too great to admit of” wattling the brush upon the piles,
except for & short distance at the shore eiids of the hurdles; aud the waysupon which
to construct curtaing were in course of preparation.

The aggrogate length of secondary limrdles driven was 5,329 feet, of which 2,101 were
completed, except the bracing. s

This work was distributed as follows: Hurdle No. 2, 791 feet driven, and complete ;
hurdle No. 3, 1,014 feot. driven, 877 feet complete; hurdle No. 4, 1,292 feet driven, 364
feet completo; hurale No. 5, 1,302 feet driven, 260 feet complete ; hurdle No. 6, 840 feet
driven and 600 feet complete.

i » » * L4 L] »
Work .was resurited April 20, with the river at a 22-foot stage, ‘
High-water having prevailed a greater %)ortiml of the wiunter, the chiannels in the

vicinity of Cape Girardean had become fixed, and did not chungeperceptibly during the
second half of the yeur, * = * » -

The dainnge done to the hurdles at.
paratively slight. The mball brenoli’
showed itself ahout the 1st of December, lind |
oud of huidle No. 5, which'extended into the chainel, had gradually worn away; and
384 feet of the chute end of hurdle No. 6, falling withiu the violent eddy which had
formed at the foot of Devil's Island, had f)_emulestroye(l. : _

Immedintely njion resuming operatioiis the breach nenr theshore end of the primary
hurdle was repairéd. While this was beiiig doiie the river advanced to a 234-foot stage,
again submerged the hurdles and rendered their extension impracticable. April 28

inton Point by the protracted ﬁodgla_:“‘;m com-
ar: fhe shore end ofrthe primary hurdle, which
lind enlarged to 130 feet; 50 feet of the outer
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operations at Minton Point were a second thine suspended on account of' high-water.,

On the 27th day of April two  plle-drivers conumenced, driviiig piles in the primary
hardle line opposite Cape Girardean, and on-the 23t o thivd joined them, Work ujion
this hurdle extended over a perviad of thirty-four days. At no time during this period
was the water below a 22-foot stnge, and on’ May 30 it had reached a 2-foot stage,
when operations were temporarily suspended.  The depth of water in which this hurdle
\\'ﬂ"il";'llslrnctml varied from 21 to 30 feet,  The foree of the enrrent was almost irre-
sistible,

" v S ® . IS ¢ »

In addition, to these obstructions, severe storms, followed by high winds from the
west-northwest, which provatled for several days at a time, were frequent,

Under these diflienlties the rate of progress upon t(his lintdle was necessarily slow,
and the construction rendered wuch more expensive than it otherwise wounld have
heen,

The depth of watér being too grent {o admit of brush heing wattled upon the piles,
the hinrdls has been comploted by constructing liglit curtaing upon the ways prepared
for the piirpiose, nnd Inunehing them into position in a manner expladned under ¢ forms
of canstruction,”

In extending the hardle I has been necessary to construet the footing matiress as
fast as the piles were driven, and at the snme time to brace the piles firmly, thas belng
hetter able to guard against losses by keeping as little spaco as possible between the
pile-drivers and the braced hardle,

As the hurdle advanced the rvesisting forces inercased, and great diflienlty was ex-
perienced in muintaining its lino,

Pile-drivers, placed in position, with fonr 125-pound auchors for security, were drifted
downstrenm and entirely ont of reach of (he hurdle,  Climips of piles, consisting of
thren piles in each clunp, driven at intervals of about 200 feet, in o line as nearly as
might bo ‘mrnllial to and about 160 feet upstrenm from the hurdle line, wers resorted
to for anchorage, These in many cases proved inadequate to withstand the strain
brought to bear npon them by the pile-drivers while hoisting piles into the leads and

_Jowering them to the bottom in 30 feet of wiiter, .

In somo instances all the piles in the clump were bhroken ol above the ground, and
in others the fops of the clumps were drifted downstream in such a manner that the
piles were ‘mllml up. ,

Much difienlty has also heen experiencend in sinking the footing mattress, which
was tonstructed in sections about 130 feet in length and 50 fect in width., Great care
is required to mintain ths mattress in position while descending to the bottom, It
is sometimes the caso that the mattress is improperly ballasted by loading the .up-
stream edge too heavily at- first, thus-causing it to sink more rapidly than the down-
stream edge; just the reverse of what it should do, This has taken place in two in-
atances, and the current, comiiig in contact with the upper surface of the mattress
forced it dowri-against the piles after the manuner of a curtain. . The straivs produced
hy this abrupt stopping of the current were enormous, and in both instances swept
away the matiresses and destroyed nearly twice its lcngt-h of the hurdle driven.

; At lt]m close of the year the primary hurdle opposite Cape Girardean was 600 feet in
oength, ,

The Inirdles driven and constructed during the year, including repairs, losses, &c.,
aggregate 8,880 linear feet, of which 2,386 linear feet was in the primary hurdle at
Minton Point, 5,329 linear feet in secondaries at Minton Point, und 1,165 linear feet in
primary hutdle opposite Cape Girardean.,

The height fixed upon as n standard to which the works were to be carried was
that corresponding to a 20-foot stage of the river; but, on account of high water, this
standard was deviated from, v _ . o

At Minton Point the primary hurdle and secondaries Nos, 2 and 3 were carried to a
20-foot atage; secondaries Neos, 4, H, and 6 were driven at a higher stage of water, and:
were left as follows: No. 4, at a 23-foot. stage ; No. 5, at a 24-foot stage; and No, 6, at
26-foot stage. Opposite Cape Girardeau the primary hurdle was complete to a 26-foot
stage of the river. ’

2. FORMS OF CONSTRUCTION,
Regarding the defalled forms of construietion very little neéd be said, as the report
of Mr, D. M, Currioe, assistant englnecr, fir 1831 wpon this subject was very exhaustive,
The two general forms, the fixed huedles and the curtain hirdles, have been used
throughout the year. During the first hulf of the year the *f fixed hurdle” was used
entire 5 the lirush l:uing wattled upon llmh piles in depths of water less tlmu.ls fest.-
L ] @ . L * 5

The form of “‘curtain hurdle” used opposite Cape Girardean, with detailed method
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Plute No. 12,

Tinprovement of Misstssippt - befween Tilinios % Ohlo. Rivers, Anpual - Report -of “Majar: 0, H, Erniat, Covpa of Engincers: 1882,

BEARDS ISLAND PROTECTION.
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APPENDIX R, 16556

of copstriteting and pliacing eurtain, is shown on Plate V,* in which Figs. 1, 2, aud 3
are respectively section, plun, and clovation,  When the enrtain hus been constructed
upon the whysit is launelied hodlly upon the water and tloats agaiust the piles, * » *
The edge in contiet with the pilesis made fust to them, and a quarter-line stretelied
from the up-stream corner of the eurtain to the hardle, = * * T'his belyg done, men
with pikes or hurdlihg-forks stand upon the barge and begin its sinking by hearing
supo Ils up-stream edge, * ° * The current steiking the top surface of the curtain
revofves it about its fixed adge into position, * =+ * ‘

Tu this method of placing the curtain no stone is reqaived for stuking or seenving it
in position, ] _

With the top edge fust to the plles, the bottony édge held from sdiding along the
hurdle by the gquarter-dine above yeferved to, aid the constant foree of the current
acting as a lnteral component to resist any tendeney to move in that divection, the
cnrtain could not or neeld not be more seciire, :

R 2 4 L] L] » - .

3. METHOD OF DBRIVING PILES,

“ a * I » L] L]

The pile-drivers wsed durving the past yens were of the pattern used nt Horsetall Bar
and otlior points,  The piles deiven durling tie year iave lieen by jot and hammor
combined, excopt in cass of repairs, wheve the piles wers driven through a footing mat.
tress or deift-pile; rewdering tha jet impractienbls when the hummer alone was nsed,
Bul few instances of this kind have ocenered, iand linve not beon made distinet note of
in connection with the statement below given, !

PILES DRIVEN BY JET AND HAMMER,

‘Time, working hours ................. e rres e anee teerevecvecaaanosanene. 2, 636
Number of piles driven .. ..o e ries ceen e 2,086
Average depth diiven, feet... .. creeanins e amereeeseerrietsast oo se e canas . 14,3

Number of piles driven per hour ooooeiieiee i e i ieeee. 0,77
Number of feet driven per Hotr cooo vttt el iiii vt e ivaaene o vmevesannns 11.07

The above statoment is givon not as an expmple to bo followed, but as a means of
comparing work done in difforent localities nnd-under entirely different oiremistances,

The past year having been one noted for its unfavorable inflnehices, any standard
deduced from a single point of application would lend to an erroneous conelusion as
;o wllimt. could be done in other localities, or under different cireumstances in the same
ocality.

4. PROGRESS MADE TOWARDS COMPLETING THE IMPROVEMENT.

* * * ] » » *

Large deposigs have been made during the yeéar over the area reclaimed by the hur-
dles at Minton Point, nggregating 1,100,000 cubic yards, X
In addition to this, large deposits have heen made aleiig thie Ilinois shore at Min-
ton Poliit 'and below the primary hardle opposite Cape Girardeau which eannot be
estimated, hut are as evidently the resnlt of the work as ure these lying within the
hurdle area.
% + L] * » t 3 L 3 B
To show more clearly the changes which oceurred inimediatoly-in front of the oity
of Cape Girardeau, four sections on the line A B were taken ut different times, aud are
shown with all necessiary fm:ts.in Figs. 1, 2, 3, and 4 on the mnp,.l’late XX.
» * L * -
Very respectfully, your obedient servant,
) J. A, WorTtHgN,
- ~Assistanl Engineer,
Maj. O. H., ErxsT,
Corps of Engincers, U. 8. A.

* Plate omitted.
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