REPORT OF THE CHIEF OF ENGINEERS, 81

IMPROVEMENT OF MISSISSIPPI RIVER BETW’EEI‘I THE MOUTHS OF TIIE
ILLINOIS AND OHIIO RIVERS.

Ofticer in charge, Col. J. H. Simpson, having under his immediate
orders Capt, C. J. Allen, Corps of Engiucers.

1. Improvement of Mississippi Idiver.

A. Piasa and Alton Dams~—The funds available for these works are:

Balance July 1, 1876 .. . canuni it iai v it ecacs crnecsnnceraans 83,682 76
Appropriated Angusb 14, 1870, .o veonimn i ii i irrret cecrnee s 15,000 00
18,682 76

Which were to be applied to the construction of Piasa Dam and such
repairs and extensions as were nceded at Alton Dam, There has been
expended during the fiscal year :

T T 2 g O - f122 Tl 1 |
ARON DM . e et et it e ernscvocvrooansncaccssanectorroanssanuns 696 40

s

8,222 04

The balance will be applied during the coming year, TFurther appro-
priation to the amount of $15,000 will be required to complete the works
already begun,

B., Sawyer Bend and Venice Dike—No work has been done at Sawyer
Bend nor at Venice for want of funds, The completion of the esti-
mated work at these points will require $53,929.10.

C. Improvement of channel opposite Suint Louis, (closing Cahokia
Chute.)—The work done under the appropriation of $29,600 has been
confined to the revetment of Arsenal Island and the eonstruction of the
abutments of the dam., The officer in charge submits a suggestion in
connection with this work which is worthy of consideration ; the essence
of the suggestion being that since the closing of the chute will seriously
increase the risk of damage to boats in the harbor by ice, as was con-
clusively demonstrated by the experience of the last winter, it would
be advisable to make the dam a high one instead of low, as now author-
ized, so as to form & protected pool which may be made a secure and
permanent winter harbor. The data for a full estimate of cost not being
available, it is recommended that a survey and estimate be ordered.

D. Horse-tail Bar.—Tho coudition of navigation at Horse-tail Bar was
very unfavorable much of the season of 1876. Owing to the delay of
appropriation, nothing could be done until September. Relief quickly
followed the resumption of work, and it is hoped that the works are
now in such state of advance that the channel will remain under their
influence throughout the year. The locality has been brought to that
stage of progress when protective work becomes necessary, which in
this case takes the form-of a longitudinal dike, an estimate for which is
submitted-by the officer in charge.

E. Fort Ohartres and Turkey Island.—No work was done or contem-
plated at IFort Chartres until further appropriation. .

A small amount of work was done at Turkey Island, which put the
work in safe condition until further means are provided.

. Kaskaskia Bend.—No work has as yet been done at this loeality,
the funds being withheld in 1876, The progress of erosion is rapid, and
further appropriation is urgently needed.

G. Liberly Island.—DProtection near Liberty Island has been extended
2,700 feet during the year; the protected part is now 6,474 feet, and
beneflt is being derived from the greater permanence of channei and
absenco of the snags from the caving banks.
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H. Devil's Island.—The favorable results previously reported continue.
The dams are still unfinished, the work of the past year being mostly
limited to extending the revetments, )

1. Dickey Island to mouth of Ohio.—Yrotective work to check the ero-
sion in rear of the city of Cairo was begun in 1876. The principal effort
was to secure the series of spur-dikes from destruction, and to extend
the protection by continuous revetment. The work doue remains per-
fect, and promises to be efficient. Work will be resumed to full extent
of funds this season.

The officer in charge recommends that, in case Congress is not dis-
posed to grant larger appropriations than heretofore, no new-works be
undertaken until those now in band be complete. Works now begun
will require 8555,425.49 to provide for their completion, of which nearly
two-thirds is for work begun by direct or implied order of Congress.

The officer in charge submits an estimate of $500,000 for the fiscal
year ending June 30, 1879, This sum would secure the completion of
the works that are now in advanced state, and also allow some new
work to bo begun. The appropriation of the above sum is recommended.

July 1, 1876, amount available........... € teececresearsanas 815,724 68
Amount appropriated by act approved August 14, 1876, .... . 229,600 00

—_— §245,324 63
July 1, 1877, amount expended during fiseal year............ 138,920 64
July 1, 1877, outstanding linbilities..... e ieeceriesace e 5,803 G9

—_— 144,724 23
July 1, 1877, amount available .. ..oovieens i i v i e 100,600 45
Amount (estimated) mr‘uircd for cotnpletion of existing project........ 6, 729, 600 00
Amount thatcan be profitably expended infiscal yenr emﬁng June 30,1879, 500,000 00

(Seoe Appendix N.)

IMPROVEMENT OF MISSOURI RIVER ABOVE TUHE MOUTH OF THE YEL-
LOWSTONE., ‘

Oflicer in charge, First Lieut, Hdward Maguire, Corps of Engineers.

The party organized for this work left Saint Paul, Minn,, on June 11,

The length of time required to reach the scene of operations permitted
the accomplishment before the 30th of June of nothing more than a
detailed survey of the locality. )

During the present season it is proposed to commence operations at
Danphin’s Rapids, and thence proceed to Cow Island, Two Calf Island,
and such other points as the length of the season will permit. The
work will consist in the removal of bowlders, reefs, and bars, and in the
construction of wing-dams,

Amount appropriated by act approved August 14, 1876............ . ... $20,000 00
July 1, 1877, amount expended during fiseal yoar...... reveneco §4,589 33
July 1, 1877, outstanding liabilities..... seemerenns cimasens eviee 951 04

: ~— 5,540 37
July 1, 1877, amount available..... oeasenass seoecrrs terseensenas ceevne.. 14,459 63 -

Amount that can be profitably expended in fisenl yenr ending June 30,1879. 30,000 00
(See Appendix O.)




APPENDIX N.

ANNUAL REPORT OF COLONEL J. H. SIMPSON, CORPS OF
E};’(IHN EERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1877. .

UNITED STATES ENGINEER OFFICE,

Saint Louis, Mo., August 1, 1877,

GENERAL: I have the honor to submit herewith my annual report
for the fiscal year ending June 30, 1877.

In addition to the duties connected with the works of river and har-
bor improvement under my charge, 1 haye also served as a member of
the Board of Engineers constituted by Special Orders No. 52, Headquar-
ters Corps of Eungineers, dated June 22, 1876, to inquire into the expe-
diency of causing sheer-booms to be placed abme bridge-piers on the
Mlsmhslllpl River.

I was alsodetailed by Special Orders No. 99, Headquartersof the Army,
Adjutant-General’s Oftice, May 19, 1876, as president of a board to re-
tire disabled oftivers, to convene at Saint Louis on the 29th of that
month, which board was dissolved by Special Orders No, 103, dated
June 1, 1876, without performiug any duty for which it was coustituted.

1o forwarding my report, I cheerfully acknowledge the valuable aid of
my assistants and clerks, who have never fuiled to perforin their duty as-
siduously and completely, and without whose assistance the Government
could not have accomplished the favorable results which I believe have
attended the engineering operations of this district. These gentlemen
are Capt. Charles J. Allen, Corps of Engineers; Assistant Engineer
Robert 15, McMath ; and 8. S, Hutchins, chief clerk, with 8. G, Clark, his
assistant, in the oﬂice; and Assistant E ingineers D. M. Currie, Charles
S. True, and W. 8, Simpson, in the field, and William Popp, hssistant
engineer and draughtsman, both in field and office.

Very respectfully, your obedient servant,
J. H. S1MPSON,

Colonel of Engineers, and Brevet Brig. Gen. U. 8. A.

Brig. Gen. A. A. HUMPHREYS,
Chief of Engincers, U. 8. A.

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE MOUTHS OF
THE ILLINOIS AND OHIO RIVERS.

BETWEEN THE ILLINOIS AND MISSOURI RIVERS.

The funds available for the continuation of the works in this section
were:

Balance July 1, 1876 et connnniicin et ieticericiisnicnne sonasconans $3,682 76
Provided in act approved August 14,1876 ... ..covnviiiiiiiant canniaann, 15,000 00

18 682 76
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It was proposed to continue the construciion of the dam at Piasa
Island, and to make such repairs and exteusions as were needed to the

abutment of the dam at Alton Slough.

DAM AT PIASA ISLAND.

Work was commenced in October under arrangements wmade for pur-
chase of material in open market, riprap being delivered on barges near
the dam at 70 cents a cubic yard. The materisl was unloaded and
placed in the diam by hired labor. Work was continued until the end

of November, when it was suspended for the season.

The expenditures were: ]
§156 31

I mooring-pillen .. .. oo ittt cera ittt ttsersccereeens veeanas
547402 cubbiec YATAR FIPFAP . oo et ciei it et cevcetceeecens caneneer vue T MU
Engineering and contingencien cove veeer o ieieiiniiorcoanes aeeaen ceeee 2,271 53

7,0%5 G4

The foundation of the dam was completed, and the base of dam
widened throughout its length. The revetments below the dam were
extended to a length of 150 feet on both banks. The dam is now con-
sidered secure, though incomplete. The available balanee will be ap-
plied toward the completion of the prism of the dam. It will probably
be necessary to revet the head of the island, as it is being cat away to
some extent. The channel has continued good in this vicinity,

ALTON DAM.

Owing to the early setting in of winter less work was done toward
extending the revetments below the dam than was intended. The west
abutwent now extends 235 and the east 220 feet below the eenter line
of the dam. These lengths will probably be suflicient, but the revet-
meuts are incomplete in height. When last reported the height of the
dam was stated to be 10 feet above low water. The height was materi-
ally reduced by the ice this spring, by very heavy fields pussing over
the dam when the river broke up.

The expenditures on the dam were:

564.68 cubie yurds 81 R (15028 ¥ 4
Eungineering and eontingencios .c.covevvee coeescnces vae ceiess ceesonnas cenees 44 28
596 40

It is proposed to complete the revetments this fall. No complaint
has reached this office of any failure of the dam in practical results.
Local interests frequently urge that the dam be raised so as to be a
high-water dike, available for & rondwagy, to which proposition no engi-
neering objections can be raised.

PROTECTION OF SAWYER BEND.

No work was done at this locality for want of means. The old revet-
ment has been somewhat injured where the ice has cut through the rock
facing. The damage is not serious, but it is hoped that meaus will be
provided at the coming session of Congress for the coutinuation of this

work. )
LONG DIKE, NEAR VENICE.

For reasons given in my last year’s report nothing has been doue at

this locality.
The work remains in.the same condition as at the date of last report.
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A sarvey and estimate of damages, if any, done or to be done to ripa-
rian owners, by reason of the Government improvements, has been
ordered, and will be ade as soou as practicable, when a report will be

submitted.
CLOSING CAHOKIA CHUTE.

This work was authorized by special clause in the appropriation bill
of August 14, 1876, providing 829,600 toward the construction of a low
dam and the revetmment of Arsenal Island. The island was being cut
away by the river so rapidly that it was necessary to devote the whole
appropriation to securing the remnant of the island and the site of
the proposed dam. A low revetment was made of part of the west side
of the island for a distance of 600 feet, in two sections of 450 and 150
feet, respectively, being separated by a projecting clay point, which, pro-
truding bayond the line adopted for the final eastern limit of the river,
was left unprotected in order shat it might be cut away. On the east
side of the island the immediate vicinity of the dam was protected by
a revetment 750 feet in length, exteuding 450 feet below the line of the
dam. This revetment was carried to the top of the bank. The eastern
or Illinois shore was also revetted for a distance of 300 feet.

The expenditures were—

2,478.8 cubic yards riprap, west shore of Arsenal Island.......cceee.ae... 2,832 61
8,002.3 cubic yards riprap, east shore of Arsenal Island...ceeeeeeeaao... 9, 268 04
5,742.7 cubic yards riprap, Illinois shore...... ccoeeecvvecnievaeennneee.. 6,192 12
Eugineering and coutingencies...cee v coreneccccoecacmenccccceccncnncacces 2,665 84

TR . cc050 sens sovsmms possss s HosePs SOSESE Soss Iodsiss bebEevIeE e 20, 958 61

Nearly all the work on the Illinois shore, and nearly one-half of that
on the east side of the Island, was done in February and April of the
present year. All this work is in good coudition. Bat little more can
be doue until further appropriation is made. The estimate for the dam
in, a8 stated in last report, $75,000 for a low daw.

The projected closing of this chute compels a consideration of the
consequences which will result therefrom to the harbor and commerce
of Saint Louis. Heretofore the expansion of the waterway at the island
into two channels, either capable of passing the whole volume of the
river at ordinary stages, has relieved that portion of the harbor below
the bridge from dangerous pressure when ice was running, and the west
bank in the vicinity-of the island has for many years been considered
one of the satest winter-harbors on the river. On December 3, 1876,
the ice gorged in the Cahokia Chute, compelling the whole body to pass
down the Arsenal Channel. The immediate covsequence was the total
loss of several steamers and barges, and material injury to many others.

The losses were at first estimated at nearly $200,000 ; but as the river
was wholly blocked in a few days, and remained firinly closed for two
months, some of the sunken boats were raised, aud others endan-
gered were secured, lessening the final loss. Much apprebension was
felt lest, when the ice broke up, all the remaining boats shonld be de-
stroyed. Fortunately the gorge in Cahokia Chute ran out February 1,
the other chute remaining closed until the 8th ; consequently the hard
ice of the harbor found an open passage on the opposite side of the
river to the exposed property, and little damage was done. The expe-
rience of the last winter from natural causes affords an illustration of
what will be the yearly experience when the chute is closed by a dam.
There will then be no place within convenient distauce of Saint Louis
where boats can lie during the winter with reasonable satety. The
tounage employed on the upper rivers will be compelled to retire to
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Alton Slough betimes, and that of the lower river, of which a con.
siderable part cannot pass under the bridge, will have no refuge, and
must remain away from Saint Louis, or incur the risk of being lost
should a sudden intense cold tind them there. As the inevitable result
of cloxing the chute will be to deprive the tonnage of Saint Louis of its
only ice-harbor, it seems necessary to call attention to the danger, and
to suggest a remedy ; for the interests of commerce demand that there
should be a winter harbor of refuge in the immediate vicinity of Saiut
Louis. The proposed dain is a uecessary improvement, and, in my opin-
ion,ecan readily be so designed as to afford a much better winter-harbor
than has ever existed.

If the proposed dam be made a high one, the pool below it will afford
a perfectly secure and easily-accessible harbor, provided it can be kept
from filling up with sand. With & bigh dum and the side-protection of
the island there would be little danger of the pool itself filling ; the only
problem would be to keep u sufticient entrance to it open.

I am contident that this can be done by extending the point of the
island artificially to within a short distance of either the railroad em.
bankmment and incline opposite Carondelot, or within like distaice of a
dike, which might be constructed near the Bessemer Iron Works, and
near the proposed location of the Saint Clair and Carondelet Bridge.

Having made no special surveys for the purpose, I am not able to sub-
mit any estimate of the cost of modifying the project as suggested. The
fuct that a part of the working-equipment belonging to the United States
shared in the danger of last winter mentioned above, aud to a small ex-
tent in the damage, compelled me to share in the anxiety felt by all in-
terested in the exposed property, and justifies this proposition to extend
the projected works with a view to obviate such risks hereafter.

The sudden and unexpected formation of ice at so early a date ren-
dered it impracticable to remove the Governmeut property from the
locality, which the results showed to be a dangerous one, though judging
from former experience, no one could have selocted a place less likely to
be dangerous.

From comments made last winter, it would seem that comparatively
few comprehend the nature of ice-risks in the Mississippi, which are
much more serions than would naturally be expected, considering ouly
the latitude and mean climate at Saint Louis. ’

Ice forwms along the margin of the river at a temperature of about
+200 F. and below. Owing to the rapid current it is continually being
detached, and as the temperature falls, the quauntity becomes very great.
By attrition between the masses it is reduced to the formn of mush-ice,
which in extreme cold becomes more compact, and when the river is full,
beavy masses are cemented together under pressure by “regelation.”
While moving, the mass is often several feet in thickness and capable
of crushing vessels by pressure, when its soft condition and very slow
movement scarcely suggest the thought of almost resistless power. In
this state it arrives at some part of the river exceptionally narrow or
shoul ; in the former case the mass is compacted together on the surface
and soliditirs very quickly under pressure; other ice tollowing, piles
upon its surface and is drawn under until a complete dam is formed and
the ice is naid 10 be gorged. This dam arrests both ice and water until
the accumulated head furnishes energy either to break through the dam,
cut around it, or to lift the dan bigh enough to detach it from the sides;
when the first or last coutingency occurs the movement is rapid, and no
human devico can avail to save whatever is exposed. During the last
wiuter the gorge in Arsenal Chute was found by actual measurement to
be 22 feet in depth, and the water-level, at oune time, 8 feet bigher at the
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Arsenal than at Elwood street, Carondelet, 3 miles below. With these
facts in mind, it is easy to understand why such serious disasters some-
times oceur ; indeed the wonder is that anything escapes.

The losses from ice at Saint Louis since 1865 must aggregate over
8500,000. Should the opportunity now available at Arsenal Island not
be improved, and the chute be allowed to silt up, as would naturally re-
sult from a low dam, there would then be no opportunity to secure a°
barbor of refuge within 30 milex of the city. I therefore recommend the
matter to the cousideraticn of Congress, and those interested, as worthy

a close examination.
) HORSETAIL BAR.

As stated in the last annual report, the navigation at this locality
was extremely bad during a great part of the season of 1870, furnishing
occasion for much complaint, and criticism of the work which had been
done for its improvement. The facts concerning which there could be no
dispute were, that after an unusually long high-water period, attended
with very active erosions in the vicinity of Arsenal Island, (Horsetail
being the natural place of deposit for this eroded material,) the bed of
the river was filled with sand to the height of about 10 feet above low-
water mark; the dikes at that time were none of them higher than 8
feet above low-water; it is therefore plain, that with a depth of
channel of only 6 feet aund a stage of water above 14 feet, the dikes
could bave been exerting no influence either beneficial or injurious;
they, therefore, did not cause the difticulty, and are only chargeable
with the failure to prevent it.

The work done in the years 1873 and 1874 was chiefly designed to
relieve the ditliculty at the then bar opposite Jefferson Barracks. The
difliculty now referred to was located nearly 2 miles farther up stream,
a locality where previous to 1875 there had been no trouble since 1870,
When this bar made its reappearance in 1875, works were commenced
with a view to its removal; this work, begun in October, 1875, had not
- progressed fur enough to exert any appreciable influence when suspended
in December for want of funds. No additional means were provided
until the latter part of September. 1876. As soon as practicable, after
that date, work was resumed and vigorously pusbed.. Owing to the
raising the dikes, and the fall of the river, a channel was scoured out
which became available October 23, one month and two days after the
work was begun.

This chanuel gradually deepened until the close of the navigation,
affording froin 64 to 9 feet, which latter depth was maintained through
the early spring of 1877, at stages varying from 8 to 12 feet. The dikes,
therefore, acted promptly and satisfactorily, as soon as the stage of
water brought the cbannel within their influeuce, and countinued to do
so until the water rose to a stage which prevented further observation
or inquiry coucerniug thew.

As a result of the year’s operations, dikes 1, 2, and 3 are raised to a
beight that will bring themn into action when the river falls below an 13-
foot stage, aud we may, therefore, anticipate that the difficulties which
were experienced in 18756 and 1876, while the river was falling fiom 15
to 9 feet above low-water, will not be repeated in the same locality.
There is, however, a possibility that there may be trouble farther down
stream, owing to the insufficient height of dike 4 and incomplete state
of dike 5. With the means now on hand it is the intention to resume
work with the expectation of being able to prevent serious trouble, if
there should be a tendency of the mean-stage chauuel to run across dike

4, which is the only danger anticipated.
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Dike 3, as has been stated in previous reporis, crossed a small tow-
head, which last year proved a weak point, the tow-head being cut in
two just below the dike, and prodacing a break in its continuity, which
it will be necessary to fill. When this dike is restored and dike 4 raised,
(which last need not be done unless the tendeuncy of the channel de-
mands it,) the system of dikes perpendicular to the current will be
practically complete to an extent justifying the commencement of a train-
ing wall to connect the outer ends.

(n European river improvemnents these training walls bave been found
necessary to success, and this improvement has often been sharply crit-
icised becanse all the work hitherto done has been upon a series of* per-
pendicular dikes or wing-dams, which, of themselves have been always
found unsatisfactory, and the question is often asked, why the longitu-
dinal dike has not been built.  The reason is, that in all cases the longi-
tudinal dike mus be connected with the bank by cross-dikes, and the
order of construction must be governed by circumstances. In & narrow
stream, where the longitudinal dike can in no place be more than a few
hundred feet from the baunk, the construction of the cross dikes isa
matter 8o casy that they may well be made numerous, and be built as
the longitudinal dike progresses, or even after it. But in & wide river,
where the improvement contemplates narrowing the bed wnearly one-
third, or even one-half of its width, it would not be pradent to follow
the precedent of smaller streamns too closely.  With unlimited supplies
of means it might be possible to carry on both kinds of work with equal
steps; but, (as is the case with all Government works in the United
States,) when appropriations bear no fixed relation to estimates, it is
necessary to conduct the work so as to secure results, although the con-
ductor may be well aware that under other conditions the work could
be better done another way.

If, then, but one kind of work can be done at a time, which is the
l)etter: to build cross-dikes first, which will have a certain effect in
pushing the chanuel toward its desired position, though not as com-
plete as desired, and await the opportunity to construct the training-
wall; or to build the wall first, which for great part of its length must
be far out from the bauk, and incur the probability of the channel get-
ting upon the wrong side of it, a danger ouly to be averted by making
tho longitudinal dike high and massive ¢

The contemplated training-wall in this case must eventually extend
from the ferry dike, opposite Carondelet, to the western side of Carroll’s
Island, opposite quarantine, a distance of 21,000 feet. Consideration of
its cost per ranning foot will suficiently answer the question of order
of construction, tur a low training-wall will cost 83 or 86 a toot, and the
higher near $20. This answer was and is deemed conclusive. The
cost of this tr .unmg-wall has never distinctly appeared in the estimates,
being classad with protective works, estimated in the aggregate at
84,000,000, (we Report of Chief of hugmeers, 1875, volume 2, Appendix
C b, page 492;) this particular estimate is $126, 000 The wall, as es-
timated, is deﬁlgned to restrict the chaunnel within the lines a.t low-
water, but not to be high enough to be itself exposed to injury by ice.

The expenditures during the year were—

Dike No. 1:
28 MOOTINE-PIles . cocen et ettt iietee e teecet tecotscccace soana . §18811
11,268.6 cubic yards riprap, raising the dike from 6 feet to 15 feet above
low-water ........................................................... 12, 996 68
Engineering and contingencies .......ccceecveevoccaccccccccacocs caneacas 490 90

13,675 69
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Dike No. 2: )
21 MOOring-Piles. covevrvemene ot ionns ciariennne cncaes comnss cnec saer sune $141 10
5,357.3 cubic yvards-riprap, raising the diku to 14 feet above low-water for s
distance of 1,060 foet ... et iieoue crrrce cevosevsosonccennvonan coscan 5,943 04
Euginecring and contingencies. ... cooeeeiicrinioniiiiiiiicrticinconcnnn 223 41
6,347 5o
Dike No. 3: ’
24 MOOring-Piles. cooee cieenn it i et iee eee doonaerovons $161 24

19,832.5 cubie yards riprap, raising the dike to 13} feet above low-water for

adistance of 1,335 feet ... cveioeen vonscacrsersermenss srcsoossonnsones -22,554 70

Engiucering and contingenoies .ceeee cevrvens ceeicacacriivinivonnenaess 842 87
. 23, 658 81

Dike No. 4:
2,306 cubic yards riprap at shore end revetments and stem of dike ........ $2,548 14
Engineering and contingencies .......veeerienoinecieiannatvacnetconnns 93 80
2,641 94

Dike No. 5:
5,626 cubie yurds riprap placed in breach made by washing away of tow-bead. 86,437 77

Eugineering and eontingencies ..o.e. oot mcne oot iionatiooes corenaan 242 79

6, 680 56

All work was done by bired labor with material purchased in open
market.

It is proposed to continue the repairs of dike 5, to raise dike 4, and
to commence a section of longitudinal dike the present season, with

tudds now available.
FORT CHARTRES DAM.

No work has been done at this dam, which is in good condition,
though incomplete. In order to preserve the favorable condition of
channel in this vicinity the revetment of a portion of ¥ish Bend will be
necessary, and also part-of the Illinois shore opposite the island.
Length of protection necessary, 18,000 feet, at an estimated cost of

$234,000.
TURKEY ISLAND DAM, -

A small amount of work was done at this dam in October, 1876,
toward filling the prism. The site is inaccessible when the river is
low ; consequently work can only be done on it at intervals. The work
already done is in fair condition. No work is contemplated here the

present season.

The expenditures were— .
1, 865.75 cubic yards riprap ....cocevceenea. viensce rus cescacstasuossannas $2, 559 18
Engineering and contingencies.......cocuncimiiaia et iiiiiicicocnones . 414 21

Total cceevnnniincas T ecoace 2,973 39

KASKASKIA BEND.

The specific sum set apart in the act of August 14,1876, having been
withheld uutil Aprll 19, 1877, no work has been done. The caving has
progressed rapidly since the special report was made. The least distance
between the two rivers March 18, 1876, was 2,080 feet; on May 16, 1877,
it was reduced to 1,504 feet, since which time 1t is reported that the
caving continues. The caving during low stages was located nearer the
head of the bend than was anticipated when the report was written.
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The amount available will, therefore, be applied to that part of the bend
the coming fall. It will be necessary to continne the work until the
whole distance estimated is protected, requiring furtber appropriations

to amouut of §:37,000.
REVETMENT NEAR LIBERTY ISLAND.

This revetment, commenced in 1875, has been extended during the
year 2,700 feet, making the length of bank now partially protected to
the height of about 12 feet above low.water, 6,474 feet, which covers the
most important part of the caving. It would be desirable to carry the
revetment higher up the bank, but no funds are now available for the
purpose. An allotment of 315,000 is desired to coutinue the work.

The expenditures during the year were—

217,234 17

11, 60752 cubic YaAPAB FIPTAP cceeeeeiicenecoccsanrecmcencconecacsccncces
Engineering and contingencion. ... .cooee voeevenecrneccrerscoscnnecancns 1,215 12
TOLAL e et citece tectcsetcace caococeescnnnessone sonsesnnsan 18, 469 29

DEVIL’S ISLAND,

Work at Devil’s Island was resumed March 7, 1877, and continued
until the 13th of April, when it was suspended on account of the quarry
being looded. An erosion occurring at the east end of dam No. 2 dur-
ing the latter part of April and first of May, endangering its connection
with the shore, caused the necessity of procuring stone at the stages
then prevailing. In order to do this a berme was raised at the quarry
to 27 teet above low-water, thereby rendering it available at that and
lower stages.

Following the order in which the work here was done, the wcrk of
March and April ‘was on revetment above and below dike No. 1. That
above was extended to the length originally contemplated, say 1,000 feet,
and was raised to about 15 feet above low-water. Its height is not very
regular, however, as the stage of water changed frequently while the
work was being done, and was above the beight contemplated for the
revetment part of the time. Therefore this revetinent may need some
labor to trim it when the stage of water renders it practicable,

Below the dike 250 feet was revetted to the top of the baunk, covering
the space originally protected by spur-dikes. The spurs had been
damaged to such extent as to seriously impair their usefuluess. Scour-
ing had reached such depths that repairing the dikes, so as to restore
their usefulness, would bave been very expensive. It was considered
better to cover the space to be protected with a continuous revetment,
and to use the available stone from the dikes in the revetment.

Expeunditures were as follows:

5,308.91 cubic yards riprap....ccccccecectccococcncccncens sEE SRS SERHEERR 87,591 4
l-fngineering and contingencies...... coco coceoevecacncncovocs caveacaccaans 459 75
Total ccoceeecocecranccncrcracecannnnon S SRR R————— B, 051 49

The next work in order of time was repairing and raising dam No.
2, which was done in the latter part of May and first of June. The
east bank was revetted 400 feet above and 250 feet below the dam, and
rising from low-water level at either end to the top of bank at the dam.
The east end of the dam waa extended well back into shore; the west
end strengthened, and the dam slightly raised. It may be desirable to
raise it more at a lower stage of water, when the work can be economi
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cally dove. The stage of water was not uwnfavorable when work was
suspended there, but we enanged to dam No. 1 in order to secure its
east end while it was accessible, and siuce then the river has risen so
much that it is unfaverable for work at both dams.

The expenditures appear as follows :

3,615.7Y cubic yards riprap ... .. o e S BRSSPSR BB S s S 85,170 58
Eugineering and contingencies. ..o coeecececeacenic et caccc cocenoce coes 596 26
TOtBl o cninivs wvssssnsemas e suass w5 SESSDHUES FESTS SPBEES HEOE SSE0 5,766 84

Work was commenced on dam No. 1 June 21, and continued to the
close oi the month. The east end was strengthened so as to be covsidered
secure, tunless a radical change in the direction and velocity of currents
should take place. Work of filling the gap was well advanced towards
completion, but as the gap is widening slowly it is difficult to esti-
mate bow much stone will be required to complete it. It commences
at a point about 400 feet from the east end of the dam and extends 250
feet westerly, and was a dry bar when the dam was buailt, in 1875, the
Lar extending at that time 650 feet trom the east shore. ‘This is not the
gap left at close of the working season of 1873 near the west end of the
dam, which was filled with sand during the high-water of 1876, the top
of the sand being now about 24 feet above low-water.

Expenditures were—

2.917.95 cuibic yArdB FIPrap .cecee seemeeiememerioeaatiancncecaccisoccce o £2, 185 67
Eugineering aud contingoncies. ... ooneveacriiiaiiriireniiiiicrennaann. 299 23
TRl s csvssvnn mosmssmans Bres comems TBERES RS S IERES  SPESae o M 3,124 40

The work remaining to be done on the works commenced in this
vicinity will probably be filling a gap near shore in dike No. 1; filling
the gap in dam No. 1, and raising dam No. 2 to 14 feet above low-water;
and among works for preservation, the protection of Minton’s Point
sbould receive favorable consideration when other allotments are made

DICKEY ISLAND TO MOUTH OF THE OHIO.

Under the provision of the act of August 14, 1876, requiring $30,000.
to be expended within the limits above speciied, work was beguan in
October last and continued until the close of the season. The plaun
described in the special report dated February 5, 1876, was followed
with successful results, The eddies between the old spur-dikes which
were being enlarged and threatening to break through the main levee
in the rear of Cairo were stopped, and about 500 feet of bank above
them partially protected, the total length of bank protected being 1,500
feet. Owing to the sudden closing of navigation the revetment was
not made as high as intended, but the condition of the work when last
visited was unchanged. A considerable balance of the allotment re-
mains available, which will be applied this fall to raising and extending
the protection. It is very important that the work so begun should be
extended as soon as possible to tle full extent estimated, requiring fur-
ther appropriations to the amount of $142,000.

The expenditures were—

156 PileB...cee comuee cocrcceeriancacunaccccccasncscnsesrecnccnesns sanas “ 79
2,234.78 cords Lrosh ... ceeereeeeiioneiaccetciieioncoroacecienaanne 6,468 22
5,162.21 cubic yArdSFiprapP.... cocccecececcvenccacaccccccnccccsscocococane 8, 861 80
Eogiveering and contingencies ... ...cceoocococcesiccccccercocesteccnnns 2,548 67

TOBl.eeeeecnceeacn sececnascaccacaoes soasssss sosans socnes sanessees 15,679 38
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Reviewing the results of the efforts to improve this section of the
river since _their begiuning in 1872, we have to admit that some expec-
tatious have not been realized, because too much was expected by our-
gelves as well as by the public. Mauy contingencies have arisen which
have increased the cost of individual works beyond what was hoped ;
still it can be said that as yet it has not been necessary to exceed the
estimated sum at any locality, Looking forward to future work it is
suggested that unless Congress is disposed to grant more liberal appro-
priations than have been given hitherto, it will be advisable to modity
the plaus and limit each year’s work to one or at most two localities,
and take up new undertakings only as those now begun are completed.
In 1874, in confidence that the report of the select committee of the
Senate would result in the prosecution of immprovements on a liberal
scale, the field of operations was considerably enlarged. Since then
the act of March 3, 1875, led to the cammencement of work at Piasa
and Liberty Islands, and that of Auguse 14, 1876, ordered further ex-
pansion of the fleld by works at Cahokia Chute, Kaskaskia, and near
Cairo. As a consequence of these congressional orders, some of the
works previously began have remained untouched for the want of the
funds diverted to new works which were ordered, while the whole appro-
priation remained at the uniform figure of $200,000 annually, except in
the case of Cahokia Chute, for which special provision was made.

By commencing works the Government has committed itself at a num-
ber of points, and awakened expectation that sometbing useful will be
done at each ; if these works stop or progress slowly, these expectations
are disappointed and complaints are made against the administrative
bureau, which, if justitied at all, should rest upon the legislative branch
of the Government. So far as the matter is left to the discretion of the
engineer in charge the policy hereafter must be to devote all available
means to the prosecation of works already begun, to the entire exclu-
sion of all new undertakings until these are complete.

It cannot be disputed that there are new works needed at several
points as urgently as those now in hand, but the financial limit is abso-

lute and the engineers not at fault. ~ 2
The estimated amounts required to complete works already begun

are—

Piasa Island Dam, begun in 1375, virtually ordered by Congress ......... $17,474 36
Alton Dawm, begun in 1872, virtually ordered by Congress...... .......... 7,935 15
Sawyer Bend protection, begun in 1872, virtually ordered by Congress .... 50,270 95
Venice Dikes, boguu in 1872, virtually ordered by Congress.......... .... 3,658 15
Closing Cahokia Chute, begun in 1876, virtually ordered by Congress.... 83,641 39
Horsetail Bar, begun in 1873, not ordered, but most important work on
WHOID BOCHIDN 1o sorivs ssssss sosiosnoss sossisssisas sinsens baes sosans 19, €06 41
Horsetail Bar protective work, not begun, butessential..ccee covueee.n.. 126, 000 00
Foct Chartres, begun in 1874, not by order.....ccocvicrrvaccercivnnens 9,750 00
Turkey Island, begun in 1874, not by order.......ccccecceecacecavascann 8,101 61
Kaskuask:s, ordered in 1576, not yet begun..cc.ceeeecieieaceecacece cacnan . 37,000 00
Liberty Island, ordered in 1875, virtnally by provision -.....ccceeceeee-. 8,140 71
Devil’s Island, not by order, 1874, very necessary.... cecocosecocacsaccess 30,026 14
Cairo protection, orderad in 1876 .........cccccccccecccccscccanc cane ceeee 163,820 62
Appropriations required to finish........ccciceveeiiiieeiecncacons 655, 425 49

It will be seen that the works undertaken under the discretionary
authority of the Bureau of Engiuneers in 1873 and 1874 require to com-
plete them $193,484.16, and that the balance of the estimate, $361,941.33,
is for works ordered directly or by implication by Congress. Of these

latter,
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SAWTEr Belil .cuven vscos sime s soms smes se svmmies s 55 555858 $ s b snesse o o5 800,270 93

KasKkasKkid ocveeioieneiensioeentiocceocacacaccccnccacceascorocancs cone 37,000 W
Liberty Island c.o. vt itiionticrcinactnoccncarecoceoanenrcenenovenaes 8,140 71
CBIP0 . ioini susssoss s nonosssssnsnmnss vs nossgs ssossons sorams snsses samese IS0 62

249,232 28
are protective works for which the principal influence toward obtaining
the order came from local interests. In order that the proper comuwit-
tees may have before them the full extent of the possible field for such
applications, a list of localities is given where the banks are caving to
a greater or less degree, covering the river from the Missouri to the
Obio:

Opposite mouth of Missouri ......c.ceeeeeeoo. 36,000 feet caving moderately.
Suwyer Bond...o.o.ooooiiioiiiinantaaaaa .. 27,000 feot caviug moderately.

Above Widow Beard'’s Island .....ccoveeeee.... 14, 000 feet caving slowly.
Near Smith’s Landing..eee. coveeecenececcnnens 17, 010 feet caving fast.

Near Harnsonville ... onooeiniennane. venee. 5, 000 feet caviug slowly.
Near Harlow’s or Perry’s Towhead............. 17, 000 feet caving slowly.

Fisli Boud s 55 555500 s8s0s5 008858 sasssnsnms s 20, 000 feet caving vory fast.
Fort Chartres Landing .........ccceceeeaeo ... 15,000 feet caving slowly.

Big Fields below Saint Genevieve ............. 17, WU feet caviug slowly.
Kaskaskia and vieinity .cocve coveeeveccnecaceen 21, 000 feet caving very fast iu part.
Bois Brule, below Saint Mary’s. .cceeevceveen. .. 27, 000 feet caviug slowly.
Liberty Island ... cccccecrer toccnenccccnrannss 26, 000 feet caving slowly.
Above Big Eddy.cocoeonvennninaniiioianaao.. 14,000 foet caving rapidly.
Grand TowerIsland. ... ..cocecevecmcannnnn.n. 21, 000 feet caving slowly.
Near Poe's LaNdig .cq s . sovse 555 ensssnvanssns 9, 000 feet caving slowly,
Mintow's Point .......coeeemenininnniiaieaea. 4,000 feet caving rapidly of late.
Cape Girardeau Bend ... .ccvveveneivvann.. .. 19, 000 feet caving very slow.
Dog Tooth Bend ... .eeevevaeevcereenennnn.... 20, 000 feet caving moderately.
ThompBoN'B. o ccssscsn snmn s sumss sasns Sessseness 6, V00 feet caving moderately.
Gieonleafs BeBd. ... -occvsns sovaes snswssms sams 25, 000 feet caving rapidly.
Dickey Island to Obio..c.ce e eeeeeeeenn oo ceee. 17,000 feet caving rapidly.
Bird’s Bendl.ccces covoos onsiosos snsons spmsnsnn 30, 000 feet caving 1apidly.

407, 000 feet.

In addition to these, which are all confined to the main bank, there
would be engineeriug reasons for the protection of islands at various
points in direct connection with improvements of the channel, amount-
. g in the aggregate to 80,000 feet, to which may be added the work of
defining the eastern limit of the river in front of Saint Louis, and ex-
tending to Carroll’s Island, 63,000 feet, making a total length of 550,000
feet, the cost of which will vary from 36 to 820 per foot. Taking the
mean at 813, there is a total estimate of $7,150,000. Of this aggregate,
(by shortening the measurements to what would probably be necessary
to protect,) 327,000 feet remains as the estimate of necessary protections,
which, at $13 per foot, as above, would cost 84,251,000, which is reasona-
bly near the approximate estimate of 84,000,000 given in the report on
transportation routes, Report of Chief of Engineers, 1875, Part II,
page 492,

. SURVEYS.
No .surveys were made except such as were required for the final
location of new works at Cahokia Chute and near Cairo, aud a partial
resurvey at Horsetail Bar, in connection with the work at that locality.

EQUIPMENT.

No additions have been wade to equipment during the year. Two of
the barges first purchased having becowme worthless for further service
were sunk to form part of foundations; the remainder of property is on
hand and most of it is in geod condition for further service; but three
more of the old barges will have to go out of service the coming year,
being too old for repairs. As this will reduce the number of serviceable

3E
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barges below the requirements of the work, it is boped that appropria-
tions will allow the purchase or construction of four new barges, at an
estimated cost of 813,000, the ensuing year.

The prosecution of the works the last season by purchase of material
in open market and by hired labor has been very satisfactory, material
having cost fully one-fifth iess than it was ever obtained for by contract,
and in quantities so large as to materially reduce the cost of transporta-
tion. The competition in open market is very sharp, and successtul
competitors are much more closely bound by the consideration that
others would gladly take their place, than by a nominal bond which all
expericuce shows will not be enforced ; besides, payments monthly in
full make it easier to carry on the furnishing of material than if a per-
centage is retained, an advauntage which enables material to be procured

at more favorable rates,
STATISTICS,

In obedience to the requirements of the circular from the Chief of
Engineers, dated March 9, 1877, a special effort was made to obtain sta-
tistics of the commerce of this portion of the Mississippi River. In
addition to the general movements in the direction of the river, informa-
tion was also obtained concerning the movements of freight across the
Mississippi by ferry and transfer of cars by, water in order to show the
importance of theharbor facilities at Snint Louisin1elation to the business
of the railroads, a relation which has heretofore received little attention,
although, as will be seen by reference to the statistics, this transfer
business is in proportion to the river freightage proper as eight to ten
nearly. The labor of obtaining and compiling the statistics, which has
been very considerable, was done by my chief clerk, S. S. Hutchins,
whose report is appended, liereto, and to which I respectfully refer.

The work is located in the collection-district of New Orleans.

The amount of revenue collected at the port of Saint Louis for the fiscal year ending
Juue 30, 1277, was §1,422,642.93,

Conslruction account.

T Tk e 3 ~
=3 % : 8 i 3
22 g3 TR
£8 | EEg | g g2 1 B
Name of work. cg | gz = g ! =
e, g3 | Eo 2 |
=D i g2 i ot e e
EEw 1 gEtw & ge ’ ¢
=S+ ES& | 3 E® 3
< i < . <« ]
: i
Piasa Islund Dam .| 816,210 53, 7,525 64 ! 823,736 37| §17,474 36|  §41,210 13
Aiton Dum ; 31,368 45 | 696 40 | 32,064 €5 7,935 15 40, 000 00
Sawyer Bend protection . 91, 940 67 - «i 91,040 67 50,270 95 142,211 62
(:lt-niice I(’:"‘tf'iii'i"l"i"' Jd 36,341 85 . : ai'i 36,341 85 3,658 15 40, 000 00
“losing Caho “hute. ....... sesevessssEEse) 1 20,958 61 641 39 10 00
Horsctail Bar, dikel.......... 26,853 24 13,67569 1 40,549 53 . e
Horsetail Bar, dike 2.......... 15,564 03 G,34755 21.911 58
Horsetail Bar, dike 3.......... 47,506 ¢1 | 23,558 81 . 71,065 62 19, 606 41 221, 502 £6
Horeetail Bar, diko d ......c...| 39648 17, 92,641 941 41,290 11
Horsetafl Bar, dike 5.......... 20, 399 05 § 6,660 56| 27,0861 ;)
Fort Chartres Dam......... e 36,E12 86 .............. ! 36,813 86 9,750 00 46, 562 €6
Turkey lsland Dam...........{ 21,046/ 997339 24 463 83 8,101 61 32, 565 46
Liberty Island Dam........... 5,053 91 :.............. ] 5,053 91 Joeeeeennnnnen 3,053 91
Liberty Ialand protection.....| 16,64763 | 13469929 | 35 116 975 8 140 71 43,257 68
Devil's Island, dike 1.. 50, 416 89 | & 051 49 3¢, 468 38
Deril's Island, dam 1 42,04 06 3140l 4626396 3002614 150000 00
Devil's Island, dam 2 9,4918| 57684 | 153246 03
Cairo prutection .... Jesessss P ! 18,679 38 18,679 38 159, 820 68 178, 500 00

Totals......ceceeerenens.| 507,833 64 139,21049: 647,09 13 | 398, 425 49 | 1,039, ¢65 12

orN%'l’t.;o':'th‘en ::blngestt‘r:lde inl ﬂntdcolun:ln fromhumountn nhovm ‘Ln rgpox't' for previous year counsist
unimv errors then made, and are due to that atat  prepared f
the reccerds being fully written up. ¢ cinent & bastily pre BEREoTE
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Property and material account,

. . . Dalance . ! Balance
Class af property. July 1, 1436, Dr. Cr. July §, 137,
tnlice furniture ..... e eowseetnaseacnens ceresensmesians £300 53 {.iererrnnne £120 00 100 53
Lustranients and survey suaterial coveevieeannnacenn.. 50 00 23 00 3 0o 50 00
Pive pileadrivers. cooiooevevricinen.n. cere -] 10,071 39 3ue 12 259 00 10, 210 51
Sixteen harges and one quarter-boat ....... 40,430 46 ] 3,120 36 | 13,499 22 | 99 949 60
Two tow-buats, ono small tug and expenses o6, 403 ¥4 | 21,729 55 | 30,850 02 47,262 37
Small buats......... ceemesan ere 166 ¥ 104 11 115 00 95 99
tieneral expenses of property. 13, 495 49 4,555 59 |.innioncnns 12,051 03
Material and quarry privileges 1,961 70 | 110,678 27 | 109, #34 09 9, =07 98
f T O 1,915 00 2,516 10 3, 437 W 993 23
Quarters fur workmon, shops, & 21T 2,161 91 739 00 3,540 70
Totals ..... cemmceeanas cermnennens veevaeas l, 127, 821 O4 | 145,269 07 | 158, 947 51 l' 114,202 60

Engincer Office, United States Army, in account with United States.

Du. Co.

To allotments for surveys and exe. By expenses of oflice......... cevenn [ 19,353 64
aminations at various dates prior By general engineering .cco.e...... l 25, «71 38
toJuly L, 1276, ..... cesecensnrenens 848,008 77 | By 8MEVOYS coonvnnenen. veemcoveanes] oh, 531 of
i 647,049 13

To appropriations for improvement By constructions. ....ceeoveeenanaa.t
3 By balance on account of property. .| 114, 202 60

of the Iimia«lp&i River between
the Illinois amd Ohio Rivers prior By cash on haud and in Treasury. 144, 404 14
toJuly 1 1870 vereenecasacennes .ol 725,000 00
To nprmpriation for improvement
of chaunel of Miussiseippi River !
upposite Saint Louis, (clusiug Ca-
hokin Chute,) approved August
126 ocvieenenn iraesresinnneaas 29, 600 00
To appropriation for improvement
of Mississippi River botwuen Illi-
nois and Ohio Rivers, approved
August 14, 18376....... temevoccence 200, 000 00
To unpaid percentage on annulled
(1) 11 43 Tt {. A 900 17
To liability for labor, (non-payment ,
account) ceeeevvennn esvons ersvonmas 4,781 83
To lirbility for material ........ . 112 67 -
To liability for office supplics 900

TOtALseeseemensenmernnennans] 1,006,412 47 Total....... PR

‘|
|
i
i
i

i
i
i
P

i
1 S—

1,00¥, 412 47

Money statement,

July 1, 1876, amount available.ceceecvunercecececceernenna 815,724 63
Awvuut appropriated by act approved August 14, 1876....... 229,600 00
$245, 324 68

July 1, 1877, amount expeuded during fiscal gear............. 138,920 54
July 1, 1877, outstanding liabilitics.eeaee .o... crevestanaens - 5,80369
. — 144,724 23

July 1, 1877, amount available .ceeeecvccenannenniannnnnas eeeceesesee. 100,600 45
Amount (estimated) required for completion of existing project.... .....6,729, 600 00
Amount that can be profitably expended in fiscal year ending June 30, 1879. 500, 000 00

COMMERCIAL STATISTICS,

UxNITED STATES ENGINEER OFFICE,
Saint Louis, Mo., July 24, 1877,

GeENERAL: To comply with instructions from the Chief of Engineers, requiring a
statement of statistics of commerce of the Mississinpi River between the mouths of
the Illinois and Ohio Rivers, you issued, April 2, 1877, a circular requesting information
upon the subject. This ciroular was forwarde<d to persons engaged in business at all
points alonyg the river within those limits excopt Saint Louis, and requested each to fill
up and return & blank form sent with it, showing their receipts and shipments by river
otP all articles in alphabetical order, witk estimated value of each, during the year 1576,
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The mumber of ¢irenlars distributed and responsces received appears as follows :

';3 £
s ¥
Locality. £ :T
= g
& Tz
> -~
Grafton, Il L it ieiirrccererertcesntt oo s e rsacsibmaerbarates neias 10 L]
Portage des Sioux, I . U
Altou, I . _......... ki 30
Harrwonville 111 ... 2 1
Prairie dn Becher, Ml oo i rrirtcetere.corcsrcasesionsannisniosncssosnnoe- 1 1
SR Geneviene, MO o e iiitctiotet et etranactoeasoaaecsascencs tmasstenbansianbin L 13
Saint MAEV 8, M.t eivenriiorrieninenarsasesscrisscossecasossansssscassrssssssssscassenses 13 ]
BT YT N 7 T 1 K
Chontar, Tl . et cttcuiieiictctionescsncsoassssarersonsosnnsnoncasesasencne-oon %] 10
Bochwoad, I oo iarieierearcncrronreacssenrcatoversssassones . 4 2
Witts nhurg, Mo ... .9 2
Grand Tower, I ... U "
Cape Girardeau, Mo.. 41 1
COMNETEE, MO o arieranrivciraereuses torsscnsosisssiossmamsnenuseccraas coconssasscrsssone 7 4
Lirh POwer, Tl oot iiiieriietiicietsisiansronsransnnnononsensrsansresornansnsonacens oy 1
LT L 0 1 1 1
282 143

From the information thus received, and from that contained in the published report
of Mr. George H. Maigan, secretury of the Merchants’ Exchange of Saint Louis, with ad-
tional data obtained from him and vther sources, the accompanying statement has been
compiled, and is submitted with the following explanatory remarks

This statement shows approximately for all points between the lllinois and Ohio

Rivers.

Receipts, tONR.ceeee tovvnsvencetcneocencececsanesesae 1,222,631 %38, 000,716 49
Shiptments, tolS. oo v caeeoenn. sececssosnmntcseasrnnn 874,099 0V, 761,262 &4
Total, tous...... Gecmecesommsenrccenons nenonsnmenni 2, 096,730 98, 761,979 24

The above total, however, is evidently less than the true amount, since of the 232
persons called upon 99 failed to respond, though full returns are incladed of Saint Louis,
Grand Tower, Cape Girardeau, and Cairo, which cover over 95 per cent. of the whole.

It may Le stated, too, that the destination of shipments from the several points is
unknowan; henee, in summing up the receipts, some items are necessarily repeated;
yet as Saint Louis, which represents the greater tonnage and value, is doubtless the des-
tination of nearly all these items, thie result would not be disturbed to any appreciable
extent.

Some replies to the circular contained no weights, but gave quantitics of certain
jitems in the most couvenient unit with valne, while others specified quantities or
weights, and omitted value. The difficulty in determining deficient weight and value
in some of these cases was overcome by assuming the unit of weight or value supplied by
other returns, and applyinpi the same to like itemns where not given. The report of the
secretary of the Merchants’ Exchange of €aint Louis and the files of the Saint Louis
Markt Reporter aided also very materially in fixing average prices and weights per
un:. i mauy of the leading articles, .

Special requests were mude for informution showing the tonnage and value of the
ferry and harbor business of Saint Louis, of which full returns were furnished, but a por-
tion of them were deticient in detail, presenting the information in a manper too gen-
eral to admit of its use without aid from other sources. That given, however, with the
weights and values per unit of many articles of merchandise transported, already
ascertained, furnished the data from which the inclosed estimated statement was

reqlued.

P The ag, r:gate of this statement showa 1,627,083 tons, with a valne of $79,695,927,
which, uﬁl to the receipts and shipments for all points on the Mississippi River be-
tween the Illinois and Ohio Rivers, as shown above, gives s grand total of 3,723,413
tons, with a value of §178,457,907.24.

Of course, as has been demonstrated, absolute accuracy is not claimed for this resuit ;
but, considering the character of the information, and tie method of putting the same
in shape, it is hoped it will aid in conveying an approximation to the extent and value
of the tonnage of the river within the limits stated.

Very respectfully, your obedient servaut,
8. 8. Hvrenins.

Gen. J. H. SiMIsox,
Colonel of Engineers, L. 8. A,
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Statement showing
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approximately the ertent and value of commerce of the Missisippi Rirer

between the moutis of the Illinois and Ohio rivers for the year ending Decencber 31, 1876.

, Roceipts. i

Shipineats.

Estimated value., Tons. jEstimatml valuo.
1}

§137, 159 00 &226, B35 00

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

1,104,657 26 11346 ‘043, 297 91
34,474,135 17, 607,769 | 55,743,237 55
40,734 15 | 5, ting | 95, 439 43
7,091 00 | 2, 431 | 141, 551 90
2 633 471 46,530 541, 224 53
o, 41d U0 , 3, v04 199, 505 00
193,043 30" 5, 544 273,012 7
16,525 00 | 1,220 65, 302 50
153, 516 75 3 924 235, 622 00
A6, 240 24 41, 503 239, 109 85
395,331 46 | 16, 138 ' 1,015, 408 41
36, 1395 00 | g8 28, 469 00
116, 5400 00 | ........ ereeticensenten
T E56 00 L 85,653 918,577 93

Locality. ;
Tona,
Grafton. T oee o i 3,088
Portage des Sioux, TIL ... ...o......... vemeviosene
Y 1T N 1 1 S 43,700
Saint Louis, Mo oo onaeeieirirenninnn.. 1, 143, =06
Harrisonville, Ik ooovienoiiniaarnaan.f 633
Prairie du Rocher, I, 1evuene...... seeee! %)
Saint Genevieve, Mo.eeaueevniicinannnn. ; d.oud
Saint Mary's, Mo.. coeovian... eeescrenans h 3, 109
Kaskaskia, HL* o0 oonaeninn.n.. I cemonanenen
Chester, It .oeve evveennn.. recarmrnereeas . S5, »28
Rockwood, II........ ceeieeresiececaainans | 3ty
Wittenburg, Mo. sceeeeennreneereneerenn. . 246
Girand Tower, Il ... .coovvennnae.... ! 1,047
Cape Girardeau, Mo ... covinvennnnnen. ; 2,003
Commeree, Mo. . _...... ttececstronasarnas 1
Rush Tower, Il..... cemeseciecncasan vean ’ 4,124
Cairo, Il ...... seasecsens [ vesacs ¥ 10, 0¢5
Toal.......... e eecsestrorerinnnne { 1,222, 631

38, 000, 716 40' 874,009 | 60,761,262 4

= No returns received.

Matement showing wpproximately the extent and value of ferry and harbor transportation at
Saint Louix, Mo. during the year ending December 31, 15576.

i
Tons. | Estimated value,

General merchandise transported by ferries yoth ways across the Mis-

2 ' 79, 255, 596 40

sissippi River at Saint Louis. ........ eesosseennmmacnasesinne rersscsns ', 470
Coal moved in barbor of Saint Louis..... ceveeeen.. “re 143, 12 371,203 04
Stone moved in harbor of Saint Louis. ..iveveervens o.. 41, 425 gg. 2%& g;

Towing In harbor of Saint Louis..... ... vemeranons

b X1 U N

1,687,083 i 79, 695, 948 00

Empt
included.

cars, empty wagouns, carriages, and

buggies with teams and passengers, not
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EXAMINATIONS AND SURVEYSH FOR IMPROVEMENT.

An allotment was made from the appropriation of August 14, 1876,
for Mississippi, Missouri, and Arkunsas Rivers, for surveys and examina-
tions for improvements on the Missourt River at Omaha and Cowncil Blufls,
and at Plattsmouth, Brownville, Atchison, and Siowr City.

Major Suter was charged with the exeeution of these surveys, and his
reports thereon, with the exception of the last named, were transmitted
to Congress at its lust session, and printed in Senate Ex. Doe. No. 30,
They will all be found in Appendixes M 11 and M 12 of this report.

To comply with provisions of the river and harbor act of June 18, 1878,
Major Suter has been charged with and is now engaged upon examina-
tions and surveys at the following loealities, the results of which will be
duly submitted when received:

1. The Missourt River at Cedar City, in Cullawcay County, Missouri,

2, Misgouri River at the City of Saint Charles,-Missouri,

3. The Arkansas River from Fort Smith, Arkansas, to the mouth of

Little A rkansas. :
4, The Missouri and Kansag Rivers at and near their junction,
b, The Kansas River from its mouth to Junction City, Kansas,

IMPROVEMENT OF MISSISSIPPT RIVER BIIWEEN THE MOUTHY OF T'HE
ILLINOBS AND OHIO RIVERS—IMPROVEMENT O0F OSAGE RIVER.

Officer in charge, Col. J. I Simpson, Corps of Bugineers, having
under his immediate orders Capt, Chas, J, Allen, Corps of BEnginecrs,

1. Tmprovement of Mississippi Rirer—Diasa and  Alton Dams—The
funds available for these works were—

Balanee July 1, I877...oceianenn ool e eeemeeteeeeies teeaeetenmesaas caes k10, 561 72

which was applied to the construetion of Piasa Dam and the vevetment
of the head of Piasa Island, and rvepairs and extension of the abutments
of Alton Dam, as follows:

Plasn Dam and revetment of Pinan Islnand . ... oo oo i vne oo oo 88,500 93
Alton Dam...... Geeemt aesu tdonse caenes sraeanon sasan Ceetnes aave ceeaoes vo..  LOBD 47

10, 156 00

Owing to favorable conditions, these dams are now virtnally complete,
lenving the $20,000 required by the terms of the act approved June 18,
1878, to be expemnded between the Hlinois and Missouri; available for any
new work which may be thought advisable after examination of the river
at a lower stage than prevailed at the time this report was made,

Sweyer and Veniee Bends.— A small amount of work was done af Saw-
ver Bend, rendered necessary to preserve the work; but no extension
of the protection has been possible sinee 1875, for want of fundy, It is
intended to resume work the present season to a limited extent.

No work was done near Venice, and none is contemplateil,

Closing Cahokia Chute—At the beginning of the fiseal year o balance
of $8,641.39 remained applicable to this work, The revetments were
extended and repaired, to preserve the site of the proposed dam, hut no
work has yet been done upon the dam itself,

The act approved June 18, 1878, having provided the full amotint of
the estimate for the dam, 875,000, it is hoped that during the year it will
be well advanced toward completion,

Horsetail Bar—The results of the work at thig loeality of previous
vears were on the whoele satisfactory during the past season. Ifor a
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few days a serious diftieulty in navigation existed, due, in a great meas.
ure, to changes resulting from the work, then in pl'ogrvss, of restoring
one of the dikes which had settled, Attur this temporary disturbanee
was removed, the channel opened and gradually improved ; a result which
it is hoped to maintain hereattor,

As the training-wall, commenced last season, progresses, the per-
manence of the improvement will be seeured,  After maintaining the
dikes, the work of the coming season will be the extension of this train-
ing-wall,

Fort Chartres and Turkey lslaml —No work was done on these dams
during the past year, and none is contemplated the present fiseal year,

The protection of Fish Bend is essential to the permanent realization
of the benefits expected to result from these dams,

Kuaskaskie Bend —The results of the work last year are unsatisfuctory,
The small amount set apart for the work by the ‘terms of the appropria-
tioni did not allow the work to progress far enough to be seenre, and it
is feared that it is destroyed,

The appropriation of June 18, 1878, sets apart 310,000, which it has
been deemed advisable to .~u|)ph-mvnt by an additional allotment of
10,000 from the funds left to be distributed by the department,  With
this amount the work ean be seeured,

Further appropriations will be mneh needed to continue the work,

Liberty Island.—This work was untouched during the past fiseal year,
and, as a conseguence, the upper part of the partially-completed revet-
ment has received matou.ﬂ injury. The eaving has extended up stream,
rendering extension and restoration necessary,

An allotment of $20,000 has been made for the present fiseal year,

DerilPs Island,—The d.nn.s at this island are reported fo be practically
complele, and it is not intended to commenee additional works,

The vh,mnvl during the yvear remained in good condition, affording no
ditentty to skillful snd eapable navigation,

Dickey Istund to Cairo.—"The results of the previous year’s work have
been maintained and secured by such extension of the pm(evhun as the
means allowed to be made,  These results are gratifying, as the Jocality
afforded a severe test of the proposed plan,

Work will be continned fo the full extent the means recently provided
will allow, and it ix hoped further .lppmplmnnns will be made, that the
work may progress until complete,

The officer in charge submits an estimate of $3500,000 for the fiseal
year ending June 30, 1880, This sum would (-mnplvte all the works now
in progress and allow some new ones 1o he begun,

The appropriation of the above sum is recommended,

July 1, 17, nmonnt available ... ceeeee. REOB, 404 14
Amount uppmpmnml by net nmnn\ml June IH e 240, 06 06 04 14
L3146, 404 1

July §, 1478, nmonut l'\p('lllll‘(l diring fisenl year.....o.. ..., a0, 096 52

.luh 1, 17, ondstanding Habilities ..o oo ool 1274 48
——— O3
July 1, 1873, amount available... ..., et ienens santacnes soasaenensree 20D, 033 14
Amount (estimated) reguired for completion of existing l)rnjmet e @, 480, 600 ()
Amount that ean beprofitably expended in fiseal year ending June 30, 1RR0_ 500, 000 00

(‘im* Appendix N 1,)

2. Improvement of Osage River—Work upon this river has been sus-
pended during three years just past 3 but the act approved June 18, 1878,
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having provided the sum of 820,000 for its further improvement, work
will be resumed during the coming season.

'There being no defipite project in progress, no statement of estimated
amount to complete existing project ean be given, and no sum recom-
mended for the fiscal year ending June 30, 1880,

Amount approprinted by net approved June IR B8, .. ioions vereee e, §20,000 00
July 1, 1878, smonnt available ..o o i i e e 20,000 00

(See Appendix N 2,
EXAMINATIONS AND SURVEYS FOR IMPROVEMENT.

To comply with provisions of the viver and harbor act of June 18,
1878, Colonel Simpson has been eharged with and is now engaged upon
examinations and surveys at the following localities, the results of which
will be duly submitted when received,

1. The Missisgippi River, to ascertain the practicability, cost, and utility
of adike from Bloody Island, opposite the city of Saint Louis, Mo., north
to the dike or dam opposite Brooklyn, on the Hiinois shore,

20 A sureey and estimate of the damages, if any, done, or to be done, to
riparian. oweners of lands and improvements thereon, at or in front of the
town of Venice, Tll., near Suint Lowis, Mo,, by reason of goveriment improve-
ments made, or to be made, at or near said tmen of Venice,

IMPROVEMENT OF MISSOURI RIVER ABOVE MOUTH OF THE YELLOW-
STONY,

Offieer in charge, Lieut, Edward Maguire, Corps of Engineers,

At Dauphin’s Rapids a channel 100 feet wide and 1,800 {eet long has
been eleaved of rocks,

A dam 130 feet in length containing 200 cubie yards of stone, and
three short dams containing about 60 cubic vards of stone, have been
built,

At Cow Island all of the rocks were removed from the channel, and
a dam built £19 feet long, containing 710 cubie yards of stone,

The results of last season®s work arve apparently favorable,

During the coming seaxon the work at Danphin’s Rapids will be con-
tinued_ by one party.  Another party will complete the projected improve-
ment at Cow Island, and thenee proceed to Grand Island and Two Calf
Island.

July 1, 1857, amonnt avnilwble e iee verr vennnn cvee cene ceonne S, 450 63

Awmount appropriated by net approved June T4, 1878, ., ... 80,0000 00
———e %44, 450 63

July 1, 1878, amount expended diving fiseal year ... feeenen 10, 833 50
July 1, 1873, ontstanding Habilities ... oo iaiiiii i, 23 50

10, 862 00
July £, 1RZ8, amount available... ool “eesee Ceeeerraesae 33, 697 63

Amount that can be profitably expended in fisenl yenrending June 30, 1220 G5, 000 00
(See Appendix O,)

EXAMINATIONS AND SURVEYH FOR IMPROVEMENT,

To comply with provisions of the river amd harbor act of June 18,
1878, Licutenant Maguire has been charged with and is now engaged
upon an examination and survey of the Yellmestone River, the result of
which will be duly submitted when received.
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ANNUAL REPORT OF COLOXNEL J, H. SIMPSON, CORPS OF
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1878. '

UNITED STATES EXGINEER OFFICE,
Saint Louis, Mo., July 16, 1878,

GENERAL: I have the honor to submit herewith my annual report
upon the river and harbor improvements under my charge, for the fiscal
year ending June 30, 1878,

: Additional duties have been performed by me during the year as fol-
OWSs:

President of Board of Engineers constituted by Special Orders No,
141, Headquarters of the Army, Adjutant-General’s Oftice, dated June
28, 1877, to examine and report upon the most advisable means of pre-
serving the water-front of Vicksburg, and of arresting the danger which
appears to be apprehended from the cut-off opposite that city. Report
of Board submitted under date of Junuary 22, 1878,

President of Board of Engineers coustituted by Special Orders No.
88, Headquarters Corps of Engineers, dated August 1, 1877, to consider
and report upon the project for a bridge across the Ohio River at Beaver,

*a, Ileport submitted Angust 15, 1877,

President of Board of Survey constituted by Special Orders No. 41,
Headguarters of the Army, Adjutant-Generals Office, dated February 26, -
1878, to examine and report fully upon the facts connected with the loss
of the dredge-boat McAlester. Report submitted from New Orleans,
March 23, 1878,

President of Board of Engineers constituted by Special Orders No. 40,
Headquarters Corps of Engineers, dated April 9, 1878, to consider and
report upon the plan and location of the bridge proposed to be erected
over the Missouri River at or near Glasgow, under an act of Congress
approved March 13, 1878. Report submitted April 20, 1878,

Very respectfully, your obedient servant,
~ J. H. S1MPsoN,
Colonel of Engineers.

Brig. Gen. A. A, HUMPHREYS,
Chief of Engineers, U. 8. A.

N 1.

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE MOUTHS OF
THE ILLINOIS AND OHIO RIVERS.,

BETWEEN THE ILLINOIS AND MISSOURI RIVERS.

The balance of apprupriation applicable to work within these limits
July 1, 1877, was $10,561.72, with which it was propesed to continue the
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construction of the dam at Piasa Island, and to make such repairs and
exteusion of the shore connections of Alton Dam as were needed,

DAM AT PIASA ISLAND.

By the operations of the year the prism of the dam has been filled to
a height of 6 feet above low water, except for a distance of 400 feet near
its eastern end, which remains incomplete.  The head of the island has
also been revetted to prevent its further erosion. Both dam and revet-
ment are now practically complete, at a cost of $32,333.30, against an
estimated cost of $41,210,73; the saving arising from the unexpected
stahility of a sand-bar, which is crossed by the dam and which has not
washed away ax anticipated. _

The expenditures were—

CRPIOR ceeeviieiciacvrncncnnnnsn wassece va vo vens suvias sonnes senevs sovean 66 00
5,857.03 cubic yards riprap ..... eseccsmsevanmascusn sannn vesresesmnenevan . 7,463 45
Grading ceee v ieeceeceeneeccracocccs svans evenes o enescesa sas ene tasmas ane - 163 49
Engineering and contingencien. voevee coceae vavececonmecvnmanrssocnes conmae HY3 99

8,596 93

ALTON DAM.

The revetments have been repaired and extended to an extent deemed
sufficient to secure the work.
The expenditures were— )
99R.37 cuthic YATAR FIPTAP ccveeeincvrmavevunnoosecccscans sameansonacs onne $1,185 60
27 07

GrILIE ceee eee ticmee cocerecnvs coneconecmoncccesanonssaas socnsncane vaes
346 40

Engineering and contingencies. cocae. ... ceceoommee o eare senssanenc connes
1,559 07

The completion of these dams renders it proper to commence a new
work under the recent appropriation of 20,000, the location of which
will be made when the stage of water permits.

SAWYER BEND.

The work at this locality having been suspended since 1875 for want
of funds, the upper end of the protection was in danger of being de-
tached trom the shore, rendering it necessary to revet in part the space
between the two upper spur-dikes, and also to repair a number of the

spurs,
The expenditures were—
1,192.62 cubic yards riprap. cccceeeeaee cenescansconsaea cenman cveseenranna . §1,514 80
Engincering and contingencies. ceceeesevrcercnccesacncevoccccnscrconcenn - 360 10
1.874 90

. Further repairs will be necessary during the coming season, and it is
proposed also to devote a part of the appropriation of June 18, 1878, to
the prolongation of the protection,

VENICE,

No work was done at this locality exeept a survey to ascertain the
damages, if any, resulting to riparian owners from the government work
actual and proposed. The report of this survey was made April 10,

1878,
No work is proposed the coming season.
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CAIOKIA CHUTE.

The balance available was not sufficient to warrant any attempt at
the construction of the dam. The revetments at the site of the proposed
dam were strengthened and the revetment of the west side of the island
completed for a length of 633 feet, el

The expenditures were—

4,043.47 cubic yards riprap..... eceesccoscacsctsencesnacs cancnasacasecess B3, B4 75
GRUIIE cocicvs sovmion susonn soms 55s beie So5o56 sopens SoRE SBIBEE Smes ams Bes se $32 05
Engineering and contingencies cceoeecevcaecnnes A 547 K5

5, 444 65

In consequence probably of the suggestion made in my last annual
report that this chute would afford a favorable opportunity for the con-
struction of an ice-harbor, a special report and estimate was called for,
which was made in my absence by Capt. Charles J. Allen, Corps of En-
gineers. The plan proposed I deem practicable, and the object is cer-
tainly an important one. I therefore recommend the matter to the con-
sideration of Congress.

In the appropriation act approved June 18, 1878, provision was made
for the construction of the dan across the chute to the full amount of
the estimate, 1t is hoped this will suftice to complete the low dam, and
any further estimate or appropriation would be applicable to the con-
struetion of the ice-harbor. The two channels at Arsenal Island have
continued to divide the water, cither being navigable, but the larger
and deeper boats have mostly used the Cahokia Chute.

A recent examination of the site of the dam develops a regular bottom
with comparatively slight variations of depth, except along the Illinois
shore, where the depth at a 22-foot stage was 37 feet. This, however, is
in a blind pocket behind a sand-bar, the greatest depth in the trne
channel being 24.8 feet.  The conditions are favorable to the construe-
tion of the dam if no serious change takes place when the river falls.

As an illustration of the influence the change of the bottom has upon
the navigation of the Mississippi and all questions of its improvement,
the following comparison of cross-sections is made: L

First scction made December, 1874,

Area of Cahokia Chute sounded at 6-foot stage:
Reduced to 8-foot stage coveceueeaeven.ec.. =12,411 and to 0 stage = 6, 526

Area of Arsenal Chute sounded at 6-foot stage:
Reduced to 8-foot 8tnge cocececeecee voneeee =19,775 and to 0 stage = 8 023

Total area, sqnare fect.cocoe sevea- cecee - 3, 186 14, 549
Sccond section made November 25, 1876. ’

Area of Cahokia Chute sounded at 10§-foot stage:

Reduced to B-foot stage..ceevaieenncacne.. =20,700 and to 0 stage =11, 332
Area of Arsenal Chute sounded at 10}-foot stage:

Reduced to B-foot 8tag0 coveeevevnereiean.. =16,800 and to 0stage = 4,073

Total area, square feet ..... o soee saa ceees 37,500 — 15,410
Third section made July, 1878,

Area of Cahokia Chute sounded at 22-foot stage: 5
Reduced to 8-foot stage. coceaeeeeeeeeecace. =16,036 and to 0 stnge =:4, 593

Area of Arsenal Chute sounded at 22 foot stage :
Reduced to 8-foot stage...... .. — eeeee =12,300 and to 0stage =3,875

Total arca, square feet ......ccceescacee. 28, 336 8, 473
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Of the 4,598 square feet found at Cahokia Chute after reducing to 0
stuge, 3,112 square feet are cut oft from the main river, leaving 1,476
square feet to be added to 3,875 to give the low-water area of 5,351
square feet obtained by reducing the soundings tuken at 22-foot stage,
Comparing this with areas obtained by reduction from soundings at
lower stages, the fact of enlargement of section attending fall of surface
is evident, and affords another link in the chain of evidence that the
channel-filling at high water is general and not limited to bars or shoals,

HHORSETAIL BAR.

The difficulties enconnterved at this locality in previous years were not
repeated the past season. For a time the depth in the channel was
reduced to 43 feet, and much apprehension was felt on the part of
river-men that the previous experience would be repeated. As there
was a disturbing eause at work praducing a local movement of sand, the
hope was indulged that the obstruction would be but temporary.  This
hope was realized in a few days, a continual decline of stage brought the
seattered waters together, and a fair channel was maintained for the
balance of the season, at no time affording less water than existed else-
where in the river, and gradually deepening to 83 and 9 feet, at which
depth the ehannel maintained itself during the winter, by which T mean
that during the minor rises and falls of the late fall and winter the chan-
nel maintained a nearly constant depth.

It has been repeatedly said in the reports upon these works that the
improvement of the low-water river would not secure a good channel at
all stages. It is still necessary to repeat the statement, for it is a funda-
mental proposition consequent upon the faet that the bed of the river
fills at Hood and clears itself at low stages, Failure to recognize this
fact with its logical consequences must always lead to failure and disap-
pointment in practical works, and vitiate all theoretie reasoning about
the river. The period of worst navigation last year was during the time
of decline from a stage of 10 to 7 feet ; previous years it was at a higher
stage.,  The cause of last year's trouble arose from the peculiar conrse
of the channel around the head of one of the dikes, the outer end of which
had settled during the summer rise. A sand-bar was deposited in mid-
river above and guite near the dike. When the water fell the channel
lay between the end of the dike and this bar. Under these conditions,
when the dike was restored, the end haviug settled some 28 feet, the
channel was crowded against the bar, which yielded (but only after the
depth of water became over 70 feet). This scouring of the bed and
erosion of the bar set in motion a volume of sand which exceeded the
ability of the current in the section of river below to dispose of, and, of
consequence, a reef was developed.  The spill-way over this reef being
three-fourths of a mile or more in length, allowed the water to pass in @
thin sheet without any deflned channel.  Early in October the dike was
restored to its full length, and so soon as its reeonstruction ceased the
cutting at the dike stopped, the reef was cut through, and a defined
channel, permanent for the season, was developed.

The training-wall mentioned in my last annual report as necessary to
complete the improvement was commenced last season, and 2,350 feet of
it built to a height of 12 feet above low water, at a cost of 88 per linear
foot.

The only work on the perpendicunlar dikes during the year was the
restoration of the outer end of dike No. 3, and the closure of one of the

breaches in dike No. 3.
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The expenditures were—
Dike No. 3:

10,266.20 cubje yards Hprip.c.ceccacccricsecece sosresrrronscnccne sanees 810,842 49
Engineering and contingencitseeee coee vonae. voccascscconcoccc cens sanes g 43
11, 626 92

Dike No. 5:
4,290,57 cubic yards riprap. vecees coveve conacs caresacncsoosesonsnscnaces B4, 415 82
Engineering and contingenciot.eee sevaooeevnesvons csssccnsvsenantonens 258 30

4,674 12

Training-wall: )
§1, 129 69

A7 piled.ecaccaa.. s osseeemctecavs carenssntres tesn ansr sens coneornnanan
97634 cordn DI . oo ceeeanncarrecvciercreciiccicntcoenerocnccnnonaee 1, 656 308
Old barge-hull oo nenovieicererveeectcavesecrsacosarcencacmescasans oon . 350 o0
15,346.09 cabie YArds Fiprap. ceveee caveee crcvecccnniacan tnccancocneaaas 16,246 72

Uiy 39

Enginceriug and contingencies.e.e covscocvvocnontavecievsrcocasceeronas

20,398 16

During the coming season it is proposed to close the remaining breach
in dike No. §; to repair dike No. 3, and to continue the construction of the

training-wall
FORT CHARTRES DAM.

No work was done at this dam during the year, and none is contem-
plated during the coming season.  Continued changes in the bend above
may eventually bring about the necessity of allowing the channel to go
through the dam, but it is hoped that an appropriation may Le made
applicable to the protection of Fish Bend in time to prevent this change.
This bend is caving rapidly amd needs protection. The length is very
considerable—:20,000 feet—and its protection will cost about $10 per foot,

TURKEY ISLAND DAM.

Remains as last reported ; no work done or contemplated.
PROTECTION OF BANK NEAR KASKASKIA.

After long hesitation the attempt was made to check the eaving of
this bend. Brush and stone footing was placed along 1,100 feet of the
bank near the head of the active eaving, and with a view to guard against
a possible cutting of the Mississippi through into the Kaskaskia imme-
diately above the point of -nearest approach of the two rivers. The
severe weather of the latter part of November rendered it necessary to
close operations when the height of the protection was 13 feet above low
wati . The small balance available did not warrant resumption of
work. -

The spring rise of the river commeneced an active erosion about one-
half mile above the revetment, whieh in a short time worked down to it
and to some unknown extent behind it. The high stage of water when
the locality was last visited was unfavorable to an accurate determina-

-tion of the condition of the work placed last fall; Dut there are serious
grounds to apprehend that it is nearly if not wholly lost. Had the
amonnt available been greater so that the work could have been resumed
early this spring, the loss would not have oceurred.

The changes at this locality during the winter and spring have been
very great, the caving progressing more rapidly than ever before, ren-
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dering it probable that the portion of river between Kaskaskia and Saint

Mary’s will be very troublesome to navigation the coming fall from the

vast quantities of saud which have been moved out of Kaskaskin Bend,
The act of June 18, 1878, yet apart 810,000 for the improvement ot

this bend, but the condition is such that, in the light of last year's expe-

rience, it has been deemed advisable to allot 310,000 additional from the

part of the general appropriation not allotted by Congress.
The expenditures during the year were—

2R pilen ......... ¢ RS PSPPSR SRS SRR S PP PSR s Ee 8 00
LGS Cords Wrtiliecee cosssssasessarovornassoossessvons ssenssnsa R—— 112
2,267.39 cubic yards Fiprap..cce cocece secsccccctacocs cococo sorcsocacncns cee 3,174 35
CPRONE <so5 0000 sums sonsnn sane S EHEEPTHEE CEED HESD FEEBEE TS SESEETOEIE S G0 40
Engincering and contingencicseeeeoeeeenns R - smmersnes =2 44

4,514 31
LIBERTY ISLAND.

No work was done in this vicinity last year owing to lack of means,
The incomplete revetments have, in consequence, suffered material in-
Jjury. The bank for nearly a mile above the revetment in now caving,
and at the upper end of the revetment the bank has retreated from 20 to
a0 feet from thie position it had a year ago.  So fur as can be determined
at the present stage, it is probable that a flat beneh extends trom the
top of the revetment in to the foot of the new bank. If neglected, this
beneh will be washed out and a destructive current run inside of the
revetment. It is therefore designed to apply 820,000 of the recent ap-
propriation to the strengthening and extending of the revetment.

Interruptions of work for want of funds are costly. A year ago the
bank was in excellent shape for raising the revetment; now, some 2,000
feet of the upper end will require much additional work to restore it to
the condition attained a year ago.

To illustrate the value of the protection of eaving hends as an improve-
ment of the navigation, 1 insert from the files of my oftice copiex of let-
ters received from J. P, Keiser, superintendent of Memphis and Saint
Louis Packet Company, premising that at the time these letters were
written it was considered a hopeless task to clear the Missouri Chute of
snags,  Since the revetment of the bank no very great amount of work
has been done by snag-boats, and no boat has received injury at the lo-
cality. What the condition was may be learned from the following :

LETTER FROM CAPT. JOHN P. KEIRER, SUPERINTENDENT OF MEMPHIS AND BAINT
LOUIS PACKET COMPANY.

Or¥ICE OF MEMPHIS AND SAINT LOUIS PACKET COMPANY,
Saint Louis, December 30, 1874,

DeAR Sir: The inclosed letter shows the condition of the river at Liberty Island.
You will exeuse the liberty I take in wending it to yon, when yon know the importance
it in to us as & packet company, and knowing also that you would, in your ofticial ca-
pacity, like to know of the important places to operate when tho season comes to oper-
ate your work, I have telegraphed to the captain of the lie Rumy of the importance
of her coming there, and this morning received a telegram that he wonld start up
to-day, but am afraid the cold weather will prevent her doing any good.

We have ordered our boats to double-trip their freight over the bar on the Minois
side in preference to going down the Minsouri side.  Five yeams ago the channel was
down the Missouri side, and it cost this company between $60,000 and §70,000 repairn
to Marble City, Belle Saint Louia, aud Adam Jucobs, and the Olire Branck and I8, J. Lewis
loth sunk on that side; the last two did not belong to us,  Oar pilots report that it
in imlllmsuihle for 8 boat to go through that side without striking.

When the water gots very low the channel goes down on that side in consequence

of the gravel on head of Liberty Island. I believe that the boatmen all, without an
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exception, agree with me that it is more important now to close np the Missouri side
of Liberty Islumd with a dike than any other point on the river.
Hoping you will give the matter duo cousideration,

I um, yours respectfully
r?d ! ’ Jxo. P. Keisen,
Nuperintendent,

J. H. SiMpsox,
Colonel of Enginecrs, U, 8, A,

o —

LETTER OF A. 8, LIGHTNER, RTEAMER E. €. ELLIOTT, TO RUPERINTENDEXT OF MEM-
PHIN AND BAINT LOUIN PACKET (COMIPANY,

Graxp Tower, 1L,
Decewber 22, 1574,

DEanr 8m: On our down trip I only find 4 feet of water nt 8heep Inland, on Hlinois
side of Liberty Islund, the way we have been running.  The iron steamer tow-hoat,
Alex. Swift, has just sounded the Missonri side of Liberty ISland and reports 6 feet of
water, but jlpossible for any boat to run_on acconnt of the logs, as it ik perfect
i of logs from the hewd to the foot of the island,  The water ix drawing off very
funt down the Minsouri side of the island, snd I do not think there will e over 3 feot
water down the Hlinois side of Liberty Island in three days from this time i there is
not something done with the Missouri side,  Either the logs removed or a dike built
neross the Minsouri siidle to throw the water back to the Hlinois side would he the
most advisable plan if it conld be done at once,  There ig one thing eertain, if there
in not something done you can consider Liberty Islund about the foot of navigation

for the present.
Yours, respectfully,
A. 8 Licursen,
Steamer ., . Elliott,

Capt. .1, P’. KEISER,
Superintendent Memphis Packet Company.

LETTER FROM CAPT. JOHIN P. KEISER, SUPERINTENDENT OF MEMPHIS AND SAINT
LOUIS PACKET COMPANY.

OFFICE OF MEMPHIS AND BAINT LOUIS PACKET (CoMPANY,

Saint Louis, June 17, 17875,
DeARr 81f: My attention has been called to the fact that the channel at the head
of Liberty Islund is now very elose on to the head of the island, aud the srabability is
that the channel will go down the Missouri side if the water should fall mmeh more,
This is the bad place I wrote you about Inst fall, when we had concluded to lny onr
honts up rather than run down that side until something was done withit, I got Major
Buter to send a snag-boat up to try to take the logs out, but the weather turned so
cold that the snng-boat had to turn back on account of the ice, and the river closed, so
we hnve not had to mn it yet.  The only boat that tried to ran it lust fall was lost,
the tow-boat Bubbage; the Lewis sunk there the full before,  We have never had one

of our own boats to Ko thmugh.tlww in lu\‘\"-wutcr wit}wut strikir:g & Im-nk..

We consider the elasing of this chunnel more important than others between this
and Cairo.
Very respectfully, your obedient servaut,
Joux P. KeiseR,
Superintendent,
General RiMpsoN,
Colonel Engineer Corps, U, S. A.
A revetment of the Missouri shore was substituted for the proposed
closing of the Missouri chute, and no complaint of difficulty or loss has

been made for two scasons.

DEVIL'S ISLAND.

At the date of the last annnal report work was in progress on dams
Nos. 1 and 2. The gap then mentioned as existing near the east end of
dam No. 1 was filled and dam No, 2 raived to a height of 14 feet above
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low-water. Both darus are completed except a gap near the west end of
No. 1, which has been buried in sand for the past two years, and is liable
to be washed away at any time.

Dike No. 1 in the main or Missouri Channel was repaired, and the
revetments strengthened,

The expenditures were—

Dam No. 1: -
. §3,040 02

2,026.67 cubic yards riprap....c... ER—— eevecvseseonecs svsms sene s
Engincering and contingencies..... e cesereense sous bose cons saes suce socee . Y 6o
3,579 62

B i

Dam No. 2:

£817.36 cubic yards Tiprap coee coco cocee RS — PR—— §1,226 04
Engincering and contingeneies ...ceececececscccccconcecccscossscccss sons 206 24
1,432 2

Dike No. 1:

4,153.98 cubic yards riprap..... P — sewisssEn Sisiimees fessEss erEsend .eo §6,230 97
L0771 1T P —— U® Ve eRsiss s BEEE siEs SPNPES SEBBR SEEH 63 U1
Engincering and contingencies......... conccss socne ecesccsasesnsccsscanas 1,107 91

7,402 79

As the works are apparently in good condition, it is not intended to
expend any part of the appropriation recently made, at this locality,

DICKEY ISLAND TO MOUTH OF TIIE OHIO.

The work done in the fall season of 1876 not only passed through the
winter and spring without injury, but also proved effectual to stop the
cutting away of the bank. The upper 500 feet which was above the old
spur-dikes assumed a moderate slope as had been anticipated, which
slope was revetted during the fall of 1877 to a height of 25 and 30 feet
above low-water. The footing was also extended 1,000 feet upstream,
and the bank revetted to the top of the defined slope, or about 13 feet
above low-water.

A recent inspection showed that no caving had occurred along the
protected front, and that the bank whose foot was revetted last fall had
assumed a slope ready to receive revetment to a height of 25 feet or
thereabouts.

It is proposed to apply the 840,000 recently provided in perfecting the
protection between the old spur-dikes, and in extending the regular
revetment ax far as the means will allow. It will be possible to prepare
a considerable extent of foundation, and it is hoped that the means will
be provided to complete the revetment to the full extent of the founda-
tion next season.

The expenditures during the year were—

21 PO cosis sonamsscosasssssassssssos sesses o sess sovsanssas s Soae P s . §106 96
Grading .cccee ceccvoncnae b sasespesayssEssbEnes BeE snssenses TEEH BoEE 255
421.63 cords brush.cceee ceccccccce vaes P SR &19 03
4,973.49 cubic yurds Tiprap.cccee cecocecccrsccccosocsnccosasscacsascecccns 8,703 61
1,528 75

Engincering and contingencios o... cocces caco cacoococ asocaccesocassaacass

11,413 57

Recurring to the suggestions made last year that no new works be
undertaken upon this section of river until those now in hand are com-
pleted, according to the estimate then submitted of the cost of complet-
ing works then commenced, there remains §315,425.49 to be appropriated
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before it would be wise to commence works at any new localities, Ax
siid last year, it is not to be disputed that there are many points where
works are as urgently needed as at those where they have been com-
menced; bat it is not good policy to attempt more than there is reason-
able prospeet of being able to complete. To carry on the work on »
seale commensurate with its importance, and in the interests of a wise
cconomy would require an annual appropriation of not less than #500,000,
With this amount the coming year it would be posxible to complete the
list of unfinished work given al.ove, and to commence new work at some
one or two new points. .
SURVEYS.

The only survey was that made to ascertain the damage, if any, done
or to be-done to riparian owners, at and near Venice, 1L, by reason
of works done or to be done by the United States for the improvement
of the Mississippi River, the map and report of which were transmitted
to the Chief of Engineers under date of April 10, 1878,

EQUIPMENT.

No additions were made during the year. One hull of quarter-boat,
heing too rotten for farther use, was sunk in the foundation of the training-
wall at Horsetail Bar, and the quarters were transferred to another barge
which had become too weak to carry stone. One good barge wax totally
wrecked in a storm last fall, being carried by the wind and waves upon
the dike at which it was about to be unloaded. This loss and the natu-
ral deterioration of the earlier purchases rendered it necessary to make
provision for building four new barges, as recommended in the report of
la:lt vear. Proposals have been advertised for, and will be opened
July 20.

All work during the year has been done by hired labor and the pur-
chase of material in open market with highly satisfactory results. Ma-
terial has been procured in quantities needed at very moderute rates.
One chief article of use being riprap stone, the system of purchase in open
market enables all quarries located along the river to compete, and
affords opportunity for most of them to dispose of rough stone, which,
except for riprap, would be of little value, It is intended to continne
the system the present year.

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
Juue 30, 1878, was $1,552,723.93.
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Construction aoccount.
¥ | % | 3 E
3 e R 4 j
gs £58 | =g EX
Nume of work. ¢, ¢ ;3 gn 4
B2k E.é-a 8 E g
-y p—
S Bt T 3’ g 3 3
] < 12 < =
Pissa Island Duan. o .ooooeannn..... ... $23,936 37 1 SR 506 03 | 432,033 30 | $8,R77 43 | ¥1,210 73
Altom Dami .........oiivieaiane... veas| 82,004 85 1,500 07 | 33,623 92 6,378 08 40, 000 00
Sawyer Bend proteetion ..., 91, 940 67 1,874 90 | 61, 815 57 398 05 | 142,211 42
Venier DIKew .ooooe voineevenieneenannns 46,41 83 f.ent....... 48,041 K3 ] 3,658 15 40,000 00
Closing Cahokis Chute .............. weeo) 20,858 61 5,444 G | 20,403 206 | 78,106 74 | 104,600 0O
Horsctail Bav, dike 1........ beasesvie eend 40,540 58 1.0 ... 40,540 5
Horsetail Bar, dike 2., ... eesrseessuacans SLOIL B8 ... ..._.... 21,911 58
Horsetail Bar,dike 8....ccoaeeen........ 71,065 62 | 11,026 02| 82,602 54 3,305 37 | 221,502 86
Horsetail Bar,dike d..ooonennvnae........ 41,200 11} ... ... .. 41,290 11
Horsetail Bar, dike 5........ resevvons ... 27,079 61 4,674 12| 31,753 73
Horsetall Bar, training-wall ... ... ..., smceen-vaees] 20,308 16 | 20,308 16 } 105,601 84 | 126,000 00
Fort Chartres Damy . 36,812 88 |........... 38, 812 88 9, 750 00 48, hod 88
Turkey Inland . ..... ceenf 24,4683 85 feennnenn... 24, 463 85 8,101 61 32,5085 48
Kankankin protection ..cceeerieneennreeeieeveennn... 4,514 31 4,514 31 | 37, 485 60 42, 000 00
Liberty Inland Dum. ... 50301 |.oecveen.... 5058 91 [oeeeeen..... 5,053 61
Liberty Inland protection . 5189 l........... 35,116 07 814071 43,257 68
Devil's Tslund, dike 1. . 58, 468 7,402 791 65 871 17
Devil's Island, dam 1 46,268 08 3,078 62 1 40, 84N 58 1 317,601 03 | 150,000 00
Dovil's Inland, dam 2. caen 15, 246 02 1,432 9| 16,678 0
Cairo protection ....oevvvvevninioca......] W 6T0 38 | 11,413 57 | 30,002 95 | 142,407 05 | 172,500 00
Totald oo ovveenencianan... creeene.| G47,048 13 | 82, 517 32 | 720,506 45 | 477, 868 67 il, 207, 465 12
Property and material account,
. ‘ Balance July Balanee Jul
Clasn of property. 1, 1677, ¥ Dr. Cr. 1 1678, 4
Office furniture ..o i iieieeenannn. 80 55 $3 50 $120 00 $204 03
Ipstruments and survey watorial. .......... cesnen B30 00 [ocereeeiicne]ovacannan.. 850 09
Fivepiledrivers.......o.oooooi... beanesennen FORA 10, 210 51 132 46 428 00 9,914 97
Barges and quarter-boat.. ..o oo iiirnnana... 20, 018 60 2,103 14 7,714 14 24, 358 60
Two tow-boats, oue suall tug, and expeuses. ..... 47,262 37 | 18,701 66 | 24,254 87 41,760 18
Small-boats ...oooo o i eeiienan.. 95 1o 87 20 125 00 819
Generad expenses of property .oooovnocueennn..... 18,051 U8 1,600 86 {............ 19, 660 9§
Material and quarry privileges. .. 2,807 98 | 58,060 88 | 59,389 53 2,079 33
wols. ... ..o e, 93 82 463 90 1,199 11 258 61
Quurters for workmen, shops, &c............. - 3, 580 70 1,229 97 675 00 4,135 67
Totals.....ccoevcevecnnnnn. ceerenmanas cerenn 114,202 60 | 83,052 57 | 93,005 65 103, 349 32
[
Engincer Office, United States Army, in account with United States. c
B.

Dr.

To allotments for surveys and exam-
iuations at varivus dites prior to
July 1, 1877 e

To a;‘-&m»priatinnu for improvement
of Misaissippl River, between the

Illinois and Ohio rivers, prior to

$18,008 77

July L, 1877 . ..., 054, 600 00 |
To appropriation for improvement k
of 3. i River, between the
Illinvis and Ohio rivers, approved
June I8 I8F8. ... . .oeiii e, 240, 000 00
To uupaid pereentage on annulled
contracts ..............a.oLil.l.. 800 17
374 31

1,243,883 25 '
R

] .L

f By expensea of office ... ...... $47,273 24
2By general engineering ............ Ju, 416 62
PBY aurveys .. ooooiiiioiooin.. cens 77, V6D 80
! By constiuctions.........oveenn.... 729, 568 45
., - Bygbalunee on account of projierty. 108, 349 52
! By cash on haud and in Treasury .. 25¢, 307 62
1
{

1, 243, 843 25
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Moncy statement,

July 1, 1577, amount available... cecaeneenenncnn... eroee 8106,404 14
Amount appropriated by aet approved June 13, 1878 ...... 240,000 0 g244, 104 14
. — B34 1

July 1, 1878, amount expended during fiscal yeur . .... ... . 90,0806 52 ’
July 1, 1578, outstanding linbilities cceves vavine cune. “ecme 1,274 44

et e 91,371 00
July 1, 1878, amount availuble . coce voeesacoee vaccennene veoer sasensnnn 255,033 14
Amount (entimated) rvquirml for completion of existing project .. caeo.. 7:':41,"9. o g
Amount that can be profitably expendedin fiscul yeurending June 30,1850, 500,000 00

N a.
IMPROVEMENT OF OSAGE RIVER.

Work upon this river has been suspended during three years just past,
but the act of Congress approved June 13, 1878, having provided the
s of 820,000 for its further improvement, work will be resumed during
the coming season.

There being no definite project in progress, no statement of estimated
amount to complete existing project can be given and no sum recom-
mended for the fiscal year ending June 30, 1880, °

Money statement.

Amount appropriated by act approved June 18, 1878 . cceveecvrcoee - vunen. 820,000 00
July 1, 1878, amount available.vee vercaenreneeecereecnces connenneeeos 20, 000 U0
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2. Tallahatchie River, Mississippi. (See Appendix I:18.)

3. Coldwater River, ﬁlissz‘ssippi. (See Appendix I, 18,)

4, Upper Red River, from the raftup to the Missouri, Kansas and Tevas
Railroad bridge. (Sce Appendix L 19.)

5. Little River, Avkansas,  (See Appendix T, 20.)

6. L'owrche la Feévé, Arkansas,  (See Appendix L 14,) -

The results of the above-named examinations were transmitted to
Congress and printed as Senate Ex, Doe. No. 42, Torty-fifth Congress,
thirvd session,

7. Tone’s Bayou, Lowisiuna. (See Appendix Is 21.)

8. Bayou Dierve, Louisiana,  (See Appendix 1.21.)

O Bayou Winey, Lowisiana. (See Appendix I: 21,)

10. Lake Bayou Pierre, Louisiana, (See Appendix L 21.)

11, Lake Cannasanier, Louisiana, (See Appendix Ii 21.)

12, Bayou Bartholomewe, Arvkansas,  (See Appendix Tr 22.)

The results of the above-named examinations were transmitted fo
Congress amd printed ag House Ix. Doce. No. 61, Forty-fifth Congress,
third session,

13, Sabine River, Arkdansas. (See Apendix T 23.)

14, Falls on Red Rivery, near Alexandria, Louisiana—The result of
which will be duly transmitted when received.

And to comply with provisions of the river and harbor act of March
3, 1879, has been charged with and is now engaged upon the following,
the results of which will be duly submitted when received: -

1. Yallabusha River, Mississippi.

2, Tehula Lake, Mississippi.

3. Black River, Arkansas. .

And also, to comply with joint resolution of June 28, 1879 :

4. Mississippl River, near Lake Concordia, Louisiana, and of Cowpen
Bend, Mississippi, looking to the protection of the harbor of Natcher and
Vidalia, by restraining the viver from cutting into Lake Concordia.

IMPROVEMENT O MISSISSIPPI RIVER BETWEEN TIHE MOUTHS OF THE
ILLINOIS AND OHIO RIVERS-—IMPROVEMENT OF OSAGE RIVER IN
MISSOURI AND KANSAS.

Officer in charge, Col. J. IL. Simpson, Corps of Engineers, having
under his immediate orders Capt. O. H. Ernst, Corps of Engineers.

1. Improvement of the Mississippi River between the mouths of the Illinois
and Ohio Rivers.—Piasa and Alton Dams.—No work: has been done at
these places during the fiscal year, the dams at Piasa and Ellis Islands
being virtually completed, .

Pending the execution of the survey of Alton Harbor, recently ordered
by Congress, it is deemed advisable to retain the 835,000, now available,
for any work which may be found necessary. The general interests of
navigation would be best served by the improvement of the channel at
]\\[;Lpl'e Island, o work closely related to the desired improvement at
Alton,

Sawyer and Venice Bends.—A small amount of work was done at Saw-
yer Bend to repuir and secure the old work; no work is contemplated
except such as may be necessary for preservation.

Closing Cahokie Chute.—The dam to close this chute was successfully
constructed during this fiscal year to a height of 9 feet above low-water,

-No further work is contemplated unless Congress should favor the
construction of a winter harbor at the locality, for which it is well
adapted. :
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Revetment of west side of Arsenal Island.—This has been rendered neces-
gary by the inereased eurrent sinee the closure of Cahokia Chute., 'The
work will require extension from time to time. Tor the present year the
necessary funds will be allotted from the undistributed balanee of the
appropriation of March 3, 1879, -

Horsetail Bar.—The results of work at this locality have been favorable.
The channel has remained within the intended limits, and has assumed
a position and direction entirely satisfactory.

Further work will be necessary to perpetuate the results and perma-
nently naprrow the river. An allotment of $70,000 was made to this
locality from the appropriation of March 3, 1874,

Fort Chartres and Turkey Island~—~No work done or contemplated.

Kaskaskia Bend—The peculiarly unstable soil at this locality has
rendered it necessary to expend more money than Congress specifically
set apart for the work, and there is urgent necessity for further allotment
from the undistributed part of the recent appropriation.

Lrotection near Liberty Island—Was repaired and extended during
the year. Work the coming year will be limited to repair and preser-
vation, .

Devils Islund.—No work done or contemplated.

Protection between Dicky Island and mouth of the Ohio—"This protec-
tion has been materially extended during the year, and with satisfac-
tory success. The work of former years stands well, A portion of the
appropriation of $30,000, of March 3, 1879, was expended during the
fiscal year,

The officer in charge submits an estinate of $500,000 for the fiseal
year ending June 30, 1881, The appropriation of this sum is recom-
mended, which will enable the works hitherto commenced to be com-
pleted, and several new ones begun.

July 1, 1878, amount available. ... ..o oo ion caueiaua.. §266,307 62

Miscellaneous receipts . oo et e i iiierireaeaaann., b6 92

Amount approprinted by act approved Marelh 3, 1879 . ... . 200,000 00 ,
—_———— 8456, 364 54

July 1, 1879, amount expended during fiseal year ... ...... . 956,119 27

July 1, 1874, outstanding liabilities ... ... teseeian PR 8,839 91
i 265, 009 18

July 1, 1879, amount available...ooooooensiionrannan coans cesampenonas 191, 355 36

Amount (estimated) vequirved for ecompletion of existing project...... .. .6,289, 600 00
Amount that ean be profitably expended in liseal year ending June 30, 1881, 500, 000 00

(See Appendix N 1.)

2. Improvement of Osage River in Missouri and Kansas—The act of
Congress approved June 18, 1878, appropriated $20,000 for the im-
provement of the Osage River in Missouri and Xansas, To supply
needed information concerning that part of the river above Osceoly,
Mo,y o survey was made from Ottawa, Kans,, to Osceola, Mo., a dis-
tance by the river of 196 miles.

The work of improving the navigation of the Osage River has been
continued by an extension of the improved channel over a distance of .
16 miles, making a total improved navigation for a distance of 45 miles
from the mouth. The appropriation of March 3, 1879, will be applied
to the extension of the improvement to Tuscumbia, Mo., a distance of
156 miles farther.

The amount which can be profitably expended during the fiscal year
ending June 30, 1881, is $50,000.



120 REPORT OF THE CHIEF OF ENGINEERS.

July 1, 1878, amount available....... seeemanseenssiinensaans £20, 000 00

Miscellnneous recoipts .. ... woseonnon e eonn tomeesinmiue anenn 15 75

Amount approprinted by aet approved Maveh 3, 1879 ... . ... 20,000 00
— 840, 015 75

July 1, 1879, amount expended during fiseal year.............. 19,224 65

July 1, 18789, amount available ... G emeeceeene ot bteaat area e, 820,791 10

Amount that ean be profitably expended in fiseal year ending June 30, 1881 —E(-), 000 00

(See Appendix N 2,)
EXAMINATIONS AND SURVEYS FOR IMPROVEMENT,

To comply with provisions of the river and harbor act of June 18°
1878, Colonel Simpson was charged with and has completed the follow
ing examinations and surveys:

1. The Mississippi River, to ascertain the practicability, cost, and utility
of a dike from Bloody Islund, opposite the city of Saint Louis, Missouri,
north of the dike or dam opposite Brookiyn, on the Illinois shore. (Sece
Appendix N 3.)

2. A swreey and estimate of the damages, if' any, done or to be done to
riparian owners of lands, and improvements thercon, at or in front of the
town of Venicey Hlinois, near Scaint Louis, Missourt, by reason of govern-
ment improvements made or 1o be made at or near said town of Venice—
This report will he submitted for transmission to Congress at the nexs
session,

And to comply with the provisions of the river and harbor act of
March 3, 1879, has heen charged with and is now engaged upon the fol.
Towing, the result of which will be duly sulunitted Wlien received :

1. Alton Harbor, Illinois, and the Mississippi River opposite the mouth
of the Missouri. :

REMOVING SNAGS AND WRECKS FROM MISSISSIPPI, MISSOURI, AND AR-
KANSAS RIVERS—SURVEYS AND IMPROVEMENTS AT VARIOUS POINTS
ON MISSOURI RIVER—~—SURVEY OF MISSOURI RIVER FROM I''$ MOUTIL
TO SIOUX CITY~—IMPROVEMENT OF ARKANSAS RIVER AND OIF WHITE
RIVER AT BUFFALO SHOALS.

Officer in charge, Maj, C. R. Suter, Corps of Engincers, with Capt,
Thos. H. Handbury, Corps of Engineers, under his immediate orders,

1. Removing snags and wrecks from the Mississippi, Missouri, and Ar-
kansas Rivers—During the past season, snagging operations have been
carried out on the Mississippi, from the mouth of the Missouri to Vicks-
burg, 846 miles, and on the Missouri from its mouth to Kansas City, 431
miles. No work was done on the Arkansas, owing to-low water,

Surveys and observations have been made ab varions points on the
Mississippi, Missouri, and Arkansas Rivers, tofurnish information needed
in perfecting plans for the improvement of those streams. :

Thie rebuilding of two of the old snagboats has been in progress,
and the new boats will soon be ready for service. The officer in charge
renews his recommendation that one of the remaining wooden bouats be
repaired and fitted up for wrecking purposes, and that the other receive
aniron hull. Estimates for the purpose are submitted. :

During the coming season it is proposed to devote 13 months’ snag-
boat work to the 3 rivers, distributed as follows, viz, Mississippi, 6
months ; Missouri, 4 months ; Arkansas, 3 months.
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ANNUAIL REPORT OF COLONEL J. H. SIMPSON, CORPS OF
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1879.

ENGINEER OFFICE U. S. ArMY,
Saint Louis, Mo., July 28, 1879.

GENERAL: I have the honor to forward herewith my annual report
upon the improvement of the Mississippi River between the mouths of
the Ilinois and Ohio Rivers, and upon Osage River in Missouri and Kan-
gas, for the fiscal year ending June 30, 1879,

In addition to my regular duties I have served as a member of the
Board of Engineers upon the improvement of the low-water navigation
of the Mississippi and Missouri Rivers, constituted by Special Orders
No. 71, Headquarters Corps of IIngineers, dated July 8, 1878,

I have been aided in the duties of this office, since September 28,
1878, by Capt. O. H. Ernst, Corps of Engineers, to whom I am in-
debted for very faighful and valuable assistance,

I desire also to expyess my appreciation of the faithful and very offi-
cient manner in which Assistant Engineer R. E. Me¢Math, and my chief
clerk, S. 8. Hutchins, assisted by Salem G. Clark, in the office, have per-
formed their respeetive duties.

Assistant Engineers D. M. Currie, Chas. 8. True, W. S. Simpson, and
Overseer John J. MeDonald, employed in conducting work inthe field,
. and Assistant BEngineers Wm, Popp and Preston O. F¥. West, engaged.in
surveys, also deserve credit for the zealous and able discharge of every
duty assigned to them,

Very respectfully, your obedient servant,
J. H. SIMPSON,
Colonel of Engineers, Bvt. Brig. Gen., U. 8. A.
Brig. Gen, H. G. WRIanT,
Oliief of Engineers, U. 8. A.

N 1.

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE MOUTHS OF
THE ILLINOIS AND OHIO RIVERS,

BETWEEN THE ILLINOIS AND MISSOUR! RIVERS.

No work was done within these limits during the year. The dams at
Piasa and Bllis Islands are in good condition, though the latter has been
- somewhat flattened by the action of ice last winter. The appropriation
of $20,000 of June 18, 1878, is still available, and with the $15,000 ap-
propriated March 3, 1579, will enable some new works to be commenced:
It is proposed to apply this money to the improvement of the naviga-
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tion near Maple Island. The exact location of the works and their esti-
mated cost cannot be given until after the completion of the survey au.
thorized in the act of Mavch 3, 1879,

SAWYER BEND.
The revetinent, of this bend was repaired, but urgent demand for funds

at other localities prevented any extension of it.
The expenditures were :

2,073.32 cubie yards Fiprap ... cccoceceacaare cocee R S S S S $2,500 49
SXEAVAtTON .. .. . e i e e cettceiiiie e e aanan e 243 07
sngineering and contingencles. .. ... ..o it iici e 154 60

2,988 06

The unprotected parts of the bend are caving now but slightly, and
it is proposed to limit the operations next year to such repairs and small
exfension as may be found necessary to protect the old work.

VENICE.

No work was done at this locality and none is proposed for the com-
ing year. A report upon the ¢ damages, if any, done or to be done to
riparian owners of lands and improvements thercon, at or in front of
the town of Venice, Ill., near Saint Louis, Mo., by reason of government
improvements made, or to be made, at or near said town of Venice,”
together with a historical memoir by Mr. Robert E. McMath upon the
harbor of Saint Louis, was snbmitted April 10, 1878,

A report upon the ¢ practicability, cost, and utility of a dike from
Bloody Island, opposite the city of Saint Louis, Mo., north, to the dike
or dam opposite Brooklyn on the Illinois shore,” the latter being some-
times known us the Venice Dike, or Long Dike, was submitted Febru-
ary 8, 1870. These documents discuss quite fully the conditions of the
locality. On the 14th of January, 1879, the House of Delegates of the
¢ity of Saint Louis adopted the following resolution :

Resolved, That the security of the harbor of this city and the perpetnity of a deep-
water channel along the wharf of' this city require the construetion of a dike or dam
upon the inois side of the Mississippl from the head of Bloody Island to the west
end of the Brooklyn dike built by the Federnl Government, and thut the Harbor Com-
missioner ho and hereby is requested at onco to apply to the Enginser Dopartmout of
the United States, represented in this eity by Col, James H. Simpson, for a recom-
nendation of the advisability and neeessity of the suggested improvement to be made
by the United States in the lnterest of its harbor at this city, and in time for action
by Congress in providing for river and harbor improvements for the current year,

This resolution was transmitted to me by the Harbor Commissioner
with the following letter:

Orrick oF HARBOR AND WHARF COMMISSIONER,
Saint Louis, Mo., January 17, 1679,

8inr: I have the honor to call your attention to the following resolution adopted by
the hm'mmblc Hmlgo of Dclognt;cs of this ci,t'.y on Junun:'y 14, 1879, :'iz: .

Bclnf; perfectly familiar with tho condition of the harbor of Saint Louis, you will
appreciato tho importance of the construction of the proposed dike for the river
business of this city. ' 4

As matters ave now, a great portion of the wharf along the northern part of the
city cannot bo utilized in times of low-water on.nccount of sand-hars in frout thereof, -
and after overy flood wo find the leves covered with rivor deposits soveral feot in
dopth, all caused by the lack of sufficient current on this side of the river, The eity
of Saint Louis liaving no jurisdiction on the east slile of the rive - is unable to help
hersolf in this mattor, and dopends upon the United States for aswisianco.
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Already in 1876 the mayor and city council of Snint Louis potitioned Congress for
an appropriation for the work roferred to in the resolution nbove given. 1 under-
stand that you have since mado all necessary prelimihary surveys and have also pro-
paved plans and estimates for the work., In compliance with the request of the hon-
orable Houso of Delegates, expressed by the above resolution, and in view of the great
* importance of tho contemplated work for the navigation of this harbor, I herewith
most respectfully ask you to report the matter fuvorably to the Chief of Kugineers as
soon as possible, so that it can be considered by Congress in providing for river and
harbor improvements for the eurrent year,

Very respectfully,
CHARLES PFEIFER,
Harbor and IWharf Commissioner.
JAas., H. SiMpsox,
Colonel United States Engineecrs,

I replied that I could not make such a recommendation, and requested
the Board of Public Improvements of the city of Saint Louis to call at
my office and examine my maps when I would explain to them my rea-
sons. The Board called January 23, as requested, and the case was pre-
sented to them as follows:

GENTLEMEN: In my lofter to Mr. Pfeifer, of the 17th instant, I assumed that the
language used in the resolution of the honornble House of Delegittes reforring (o a dike
above Bloody Island was not to be literally interpreted.  The resolution srenks of o
dike from the head of Bloody Island to the west end of the Brooklyn dike. Tho
Brooklyn dike is opposite North Market streot, and it is plain that the dike deseribed
in the resolution can have no beneficial eftect upon the Snint Louis wharf at North
-Market street or above, The resolution no doubt intended to refor to such dike,
whevevar placed, as would be most likely to have the desired result. I shall endeavor
to show you that it will be necessary to alter the location of the north wharf before
success can he expected from any works on the Ilinois side.

The proper location of that wharf depends mainly upon the direction in which the
river approaches from above. Its presont position was given it about the year 1854,
when it was intended to bring the main body of the river down through Cabaret
Slough. The works designed for that purpose at the Chain of Rocks failed and were
abandoned in 18G8, and the approach through Snwyer Bend has been accopted evor
since. A stone revetinent now extends from the water-works up stream in a straicht
line a distance of 4,600 fest. This line intersects the whari-line at the water-works,
making an angle of deflection of 23030, the wharf-line being straight for a length of
12,030 feet from the angle. The question is whether this great river, having a woell-
established line of direction, can he suddenly turned about an '1&251(-, of 23°30' made
by two straight lines, There are few things that cunnot bo done’if money enough is
expended, and it is possible that if the river is sufficiently contracted it can be mado
to turn that angle in such a way as to give deep water along nearly all, if not all, of
tho presont line of wharf. I have had some computations made fo ascertnin what
contraction would be required and what depth of water wonld result upon the Illinois
side at a low stage. These show that the greatest width allowable would be 500 feet
and the depth on the Illinois side at least S0 feot. The shape of the cross-section
would bo a right-nugled triangle, of which the apox would be on the east side, mak-
ing it doubtful even then if the water would be deep enough on the Saint Louis siile.
The main eurrent 60 feet deep would flow parallel to and in contact with the now
dike, necessitating massive construction, The cost of such a dike would be enor-
mous, i o 5

But to contract the river to- that width caiinot he thought of. A low-water width
of 1,660 feot i the lenst that can be allowed, and our computations show that even
this with banks sloping up on each sido upon the ordinary grade of a wharf, will be
a dangerons contiaction in time of great floods. That width will leave the water
shoal on the Saint Louis slde abovo North Market streot. a

Supposing the river to be held, however, ngainst this line, trouble will bo mado
helow Ashley street.  Some deposits have already been mude t-lxere, and these will be
increased if in its approach from above the river is compelled to follow the unnatural
lino proposed. So that actually for the protection of the central whaef it is necessary
to push out the northern wharf. i

'ho true line for the north whart is, in my o‘)inion, & curve, tangent at the water-
works to tho line of revetment in Sawyer Bend, having.the present wharf-line as g
chord and g versed sine of about 635 feot. I give that-us an approximation. If the
honorable Board of Public Improvements should conclude to make the change the
exact location could ho fixed after further disoussion, .

The arguments which have.been bronght forward to oppose any change are—

Ist. Much money has been spent.in establishing the:present line, The answer is
that when an error is recognized, the sooner it is ubandoned ths better and chenpet.

66 B
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24, ‘There would be xome difliculty in lengthening established sewers,  The answer
is that the mouths of the sewers being choked with sund now the grade is practieally
flattencd, and their course as open elhunnels extended as far as would in any case by
neeessary, It is even now considered o necessity that the sewers should empty into g
swift enrvent that the débris and filth may be swept away, and the time is not far dis-
tunt when by the growth of the city the incereased volhime and oftensiveness of the
sewape will render it au infolerable nuisance if' permitted to enter the river and pass
slong the fvont of the city, In timo an intercepting sewer will be necessary 3 the con-
stroction of o section on this part of the front would merely anticipato nnd render
doubly nsetful what eventually will he required for the single use of abating n nuisnee,

Sd. It would requive time to reclaim the new area to a height useful for building,
The answer isthat i is not a guestion whether land shall be reclaimed, but only where
it shall be.  The river must be narrowed, if not by encronchment from the city side,
where the value of the ground will repay to a great extent, if not entirely, the cost
of reelumantion, then land must bo reelnimed on the Hlinois side, where it is alinost
valueless,

4th. Claims for indemnity would he made by property owners whose ground wonld
then he inland instead of river-front l)rupcrt,\'. The answer is that elaims for damages
will arise whichevey front be extended. 1t is true that Saint Louis will not be liable for
those on the Hinois side it the United States exeentes the works, but with an honor-
:able people that fact dods not weaken the toree of the argument,

You are no doubt aware that the city of Saint Louis received in 1849 the consent of
the Ninois legisinture to construet certain works upon the Ilinois side, of which the
dike mentioned in the vesolution of the honorable House of Delegates, literally inter-
preted, is one, and gave bonds to exeente some of those works in a manner which has
never been earrvied ont. The joint resolution giving this congent may be found in Pab.
lic Laws, Ilinois, 1849, pages 238, 239, It is referred to merely to show that the city
Jins recognized its responsibility to the riparian owners on the Illinois side, and that
in transferving the improvement of its harbor to the United States it should join the
Inttor in reducing the claims for dnmages to a minimnm.  Now it so happens that to
place the east gide of the river at a distance of 1,560 feet, or even 1,600 feet, from the
present north whart, will expose the United States to large claims for damages, while
if’ it is plaeed at a similar distance from the wharf that nature requires these claims will
be avolded, because the eity of Saint Louis, under city ordinance 805, acquired the
title in 1241 to construct the works in that position.

It seems to me that these arguments are conclusive,

In their annual report to the mayor for the year ending April 7, 1879,
the Board make the following remarks:

In regard to the northern wharf (from Bissell’s Point to O'Fallon street), the United
States Bngineers havo proposed a change of the wharf-line, pushing it out into the
river about 600 feet. in its central portion opposite North Market street, and have urged
‘its ndoption by the city. But after a full consideratior of the subject the Board feols
:mnn)wl‘ml to report adversoly to- the proposed change, ‘The proposed line would
undoubtedly conform betler than the present line to the current of the river, nnd
‘would enable a greater dopth of water to be maintained along its whole extent.  Buf
the Inrge expenditure aliendy incurred on the present line and the great cost of im-
proving to the new line furnish strong arguments against the change.

The expenditnres of the ¢ity for dikes on this part of the whart prior. to 1870 wers
about $230,000. The improvement of the wharf ginee 1870 has cost $219,300—makig
2 total of $450,000. This is exclusive of money expended for real estate, much of
which would, if the chunge were made, he entively uscless for whavt purposes and
revert to the original owners,  The lund dedicated for whart purposes would obviously
go baek to the donors,

The cost of simply constructing a longitudinal dike (14,000 feet in length) on the
propased line would cont:$240,000, and the necessary sptir-tlikes about §110,000—making
# total expense of £350,000.  But this would bo only the skeleton of the wharf, To
construct the wharf itself so as to aftord the snme facilities to business as the present
wharf would cause an additional expense of at least §300,000, J

But-outside of all financial considerntions, which in themselves are conclusive, an
equally urgent reason.aguinst the adoption of the line proposed is found in the fact
that the construction of the works wonld for & number of yenrs make the upper part
of the wharf unavailable for the large business now done there, and would work
almost. the destruction of the lmuher business of that part of the city.

The chango appenrs the more unwarranted when we consider that the dopth of water
«on this portion of the wharf has not within the last fow years been materially reduceds

As there is a good channel for general navigation at all stages in this
part of the river, the main object of additional works would be to pro-
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cure deep water along the Saint Louis wharf. It is recommended that
nothing more be done here by the United States until a wharf-line shall
be adopted by the city of Saint Louis which will offer reasonable facili-
ties for the suceess of our works and protect the United States from
claims for heavy damages from riparian owners.

CAMOKIA CHUTE.

The dam across the chute east of Arsenal Tsland was completed as a
low dam, the level of its crest being about 9 feet above low-water. It
is proposed to leave it at this height, unless my recommendation of for-
mer years that the part of the chute below the dam be made an ice-harbor
should be carried out. The operation of closing the main channel of
the Mississippi was one of great magnitude, and this being the first
attempt of the kind, its details are of special interest. They may be
found in the report of assistant D."M. Currie, to whose energy and skill
the success of the undertaking is mainly due, which report is hereto
appended and marked A.

One of the phenomena developed by this work was a very marked
deepening of the river for a considerable distance above the dam. Soon
after the brush foundation had been placed it was discovered that the
depth of water had increased upon the east side about 5 feet, and upon
the west side about 2 feet.

It is much to be regretted that hydrographic surveys were not made
before and after the construction, to show exactly how far this scour
extended. The fact, however, was not anticipated, and exact data upon
the subject are therefore wanting. The dam is completed.

PROTECTION OF ARSENAL ISLAND,

During the winter the broad flat sheet of sand in the west chute at
Arsenal Island gave way and left a good navigable channel, at the same
time taking off the heavy strain upon the dam in the east chute. The
increased body of water passing through the west chute rendered it
necessary to continue the revetment of the west side of Arsenal Islund,

That portion of the island which had been eroded to the line fixed for
the east shore of the river was therefore protected. Such portions as
projected beyond the line fixed are left for further erosions.

The expenditures were :

FOR THE DAM.

63,5G3.66 cubic yards riprap, 865.06 cubic yards spalls, 171,95 cubic feet

BHENOTBIOND swonm sum som wewmsn: sarseseme sse w6555 5% SRS Be e $53, 543 40
997 piles covver ieveerennnnn B —— . 7,762 90
6,167,567 cords Drush ccoee ioionriimmerciercit iaccariicerenecrirenonnns 11,060 11
Orading ..co venees soms sssons wnmses sssas T o 908 17
Engineering and contingencies......cocooiieeiin oot iiiiii s PR 3,472 05

76,746 63
FOR REVETMENT OF ARSENAL ISLAND,

10,012.48 cubic yards riprap. ..o coce ceceeeiiiecene veans PR wnssenmesy  $9; 182 88
Exentation ................ D A —— 115 37
Engineering and contingencies. ... cooeeeieeiiiiiitiiieiiieineiann .. 423 10

9,673 85
HORSETAIL BAR.

- When operations were resumed there were several breaks in dike 5,
the largest of which was 200 feet wide and 18 feet deep abt the deepest
part. In dike 3 there was a break about 300 feet wide and 45 feet deep
at its deepest part. About 200 fest below dike 3, opposite the break,
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there was a hole over 70 foet deep, and there was agap in dike 4. After -
partially filling the gaps in dike 5, it was decided to discontinne work
upon these dikes and to rely upon the training-wall; with some supple.
mentary works, to accomplish the contraction of the river, Beginning
at o dey sand-bar nearly hall a mile above dike 2, this wall has been car-
ricd down stresm a distance of 5,850 feet, at a cost of %0,75 per foot, ex-
slusive of engineering and contingencies, or, ineluding these items, $10,16
per foot, . '

The current striking this wall obliquely is pushed off' in the desived
divection, without bringing to bear the tremendous forces which dikes
perpendicular to the eurrent must vesist. The necessity of connecting
the teaining-wall with the main shore to prevent its destruetion hy iee.
gorges or a sudden ehange in the diveetion of the channel is evident,

The most perfeet conneetion possible is a solid mass of earth and sand,
and this the river itself’ will furnish,  Deposits in the dead water be-
i the wall had already begun, but it was thought desivable to hasten
them, a8 well as to make them more uniform over the whole area.  Ac-
cordingly a series of continuous hurdles was construceted at intervais of
abouf 100 yards,

" Bach hurdle vans from the wall to the high bank upon a line perpen-
dicalar to the wall, .\ sketeh of a portion of a hurdle is transmitted,
To construet it & row of light piles is driven d feet apart.  With {hese
are interwoven conrses of willow brosh, something after the manner of
military huvrdles,  After the waftling has been completed pieces of brush
are pushed vertically into the teiangular spaces left between the piles
amd the point where the different courses cross eaeh other until these
voids are completely filled.  The vertical picees are driven down into
the bottom, if possible,  The branches are left on at the top and projeet
abont 8 feet above the wattling,  The greatest depth below the surface
to which we have suceceded in sinking the lower courses is about 8 feet,
and where the depth of water has been greater than this there has of
course heen a free space left below the wattling, Nevertheless, the efil-
cieney of sueh a buvdle in ereating deposit has been remarkable. A line
wis construeted in 23 feet of water in the first halt of May, By the
Ist of June theve was a deposit at that place 7 feet thick,  Equally re-
markable results were achieved by those constructed in shoaler water
where the wattling extended to the bottom.  During a short vise in April
the completed hurdles colleeted a mass of mud, the top surface of which
was about level and flush with and extending to the top of the training-
wally and to a depth in some pluces of 6 feet.  The whole of this deposit
cannot be elaimed for the hurdles, since the training-wall itself must be
instrumental in cansing it, but it is evident that the hurdles greatly as-
sisted, from the fact that where they existed the shoaling was far more
rapid than where they did not.  Their cost was about 80 cents per linear
toot,

The navigation upon this part of the river has been good throughout
the year. The least depth at any time was b feet, which was but tem-
porary, and due to the training-wall being rapidly extended across the
deepest channel,  The expenditures were:

Dike No, 2:

1,614.67 cubic yavds viprap .. ... s ieemesceans . ee-- ceineneaass 81,504 39
Fugineering and vontingencios .o ooiieiiiiiiiiiiiii i, 4 29
—  §1,0683 48

Dike Mo, 6

4,929.44 cubie yards ril»mp. 27 cubie feet anchor-stone......... 4,884 72
1

snginecring and contingeneies ..., ..... Ctemeetcecane sinane %U5 42
K & 6,180 14
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Training-wall (5,600 feet):

39,545, 10 cubie yards riprap, 35 cubie fest anchor-stone ...... $37,219 44
opiles . oo Lo  heeeeeiecareireaeeaenen 7,078 40
830628 cords brush ..ol ittt i e 10,502 84
Exenvation ..o .ovr it ciiit e i et tan aeens 65 20
i 255, 26 83
Plank traiuing-wall (350 feet):
1,617.18 cubic yards viprap ...... .... Sessees resee Yeereuenian 1,383 #2
B0 pilen ... it e anaen e 712 50
Besdeords bensh oot coiin ol L e 207 5
Labor, Qe .ce i i e i id e e e 434 20

— 2,743 46

Hurdles (5,500 feet):

O3 pileB ...l el e ceee i e Cerene %2,816 75
S8 eordsbhrush ..., oo o 498 10
Thber o it e e e e 190 35
Labor ... ..ocioai.. eaee reenian e resereuaaaaas 972 72
— 4,877 92 62,388 25
Engineering and contingeneles ... covii it iiii i e 2,454 €0
- 64, 843 05

It is proposed during the coming year to continue the construction of
the training-wall and hurdles, As the extensive use of riprap in the
training-wall makes it quite costly, it is desirable to seek some cheaper
ma‘erial. A form of construction has been designed by Captain Ernst,
which is now undergoing the test of experience. Ior detuils see ap-
pended report of Mr, Currie,

The section built this spring has been left without the sand filling,
with the expectation that the deposits from the river will render a part,
it not all of it, unnecessary. This filling will be required for those por-
tions built in the fall, and ib is thought that it can Le put in eheaply by
means of a sand pump. Although the section actually built has cost
$7.85 per foot, it is estimated this wall, exclusive of the sand filling, may
be constructed at a cost of $4.756 per ranning foot in the same average
depth of water ag that worked in this year, or 14 feet. No aceiirate
estimate can now be given of the cost of the sand filling. It may yary
from 0 to $2.60 per running foot; but with proper appliances should
not exceed $1 perrunning foot, even where no assistance is received
from the river deposits. In any case there is o cousiderable margin in
favor of this method over the $9.756 per toot which the other has cost.

FORT CHARTRES DAM.
No work done or ¢ontemplated.
TURKEY ISLAND DAM.

No work done or contemplated. :

~ PROTECTION OF BANK NEAR KASKASKIA.

The apprehensions expressed in my last annual report concerning the
work done af this point proved well founded. When the water fell, it
was found that the channel had cut in behind the revetment placed
there in the fall of 1877, and that it was a total loss. This isan excel-
lent illustration ‘of the evil resulting from the requirement so often

attached to the appropriation bills that certain small sums shall be ex-
pended at certain points. ‘ .
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A new protection was begun last fall at the head of the bend, and the

brush foundation was extended downstream a distance of 2,725 feet. A

covering of riprap was extended up the face of the bank toalevel about
10 feet above low-water, This covering has been further extended this
spring to a height sufticient to cover the most treacherous part of the
hank, and the revetment, completed as it advanced, has been extended
downstream a distance of 1,700 feet, making 4,425 feet in all for the
year,

The peeuliar soil of this bank and the unfavorable directiow of the
approach of the river make it the most difieult work of the kind that
we have yet undertaken, There is a layer of very fine sand extending
from belpw the surface of the water to a height varying in different
places from 18 to 30 feet above low-water, When the water comes in
contuct with this sand it “melts it like sugar,” and a strip 50 feet wide
will go out in a few days. Themethod employed elsewhere of protect-
ing the lower puart flrst and allowing the upper part to grade itself e
fore covering it, cannot be employed here. It is necessary to grade the
bank by hand and cover it to a height above the sand layer before the
ocenrrence of high water, This adds materially to the cost and to the
time required to check the erosion at any given point.

The amount specially appropriated for this work in the aet of June
18, 1878, was 310,000, and by act of March 3, 1879, 8,000, which were
supplemented by additional allotments of 10,000 and $12,000, in order
to procure substantial results,

The funds available will searce he sufficient to put the work already
begun in safe condition. Work will necessarily be suspended at an
early date.

The expenditures were:

3,208,748 euble yards riprap. .. oo i iy e ... 223,000 68

LEfdeords brnsh oo o ittt eiaae e veeseaceaans 4,325 01
L T D . Lo
Maftresses ...... ... sevense cieues tevenmy sienns teeemt sboncs sreresncns aane 399 45
EXERVAION .o it i i it e imeesaresaeeane e raann s 430 35
Englueering and contingencion. .. oo oo iirtiraee e reraae vans 1,166 9

30, 923 65
LIBERTY ISLAND,

Ag stated in my last report, the river had washed away the earth back
of the upper end of the old revetment. A new revetment was construeted
over a length of 670 feet behind the old one, amd was then extended up-
strenm a distance of 1,285 feet,  The total length of continuois protee
tion on the Missouri shore is now 7,325 feet. It has all been put in good
repair this spring, and extends to a height about 2i feet above low-water.
The total expenditure upon this protection has been $4.3,129,40, or $6,16
per linear foot of bank,

The expenditures thig year were:

7,218, 0L cuble yards Fiprap ..oo oo it iit eenee v aenenen £8, 060 57
OB IS oot i it cienaes mtecceraccanae sean amnas an 580 00
203 cords brush oo ... ool ool S R .e- 761 10
Execavation ...... R 25 20
Enginvering and eontingencies...oo.cooaniine enan. D H

B

10,012 43
It is proposed to limit the operations during the coming year to such

repairs and small extension as may be required to protect the work

done,
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DEVIL’S ISLAND.

The dike and dams remain in good condition. No work was done
during the year and none is eontemplated.

DICKEY ISLAND TO MOUTH OF THE OIIIO,

The brush and stone foundation for the protection in rear of Cairo
was extended up-stream a distance of 7,300 feet, The stone covering
was extended ap the: face of the bank to a height about 10 feet above
low-water. It isintended to allow the bank to grade itself to a gentler
slope betore completing the covering. Stone was deposited upon 1,150
feet, of the old work where this grading process had oecurred,

The expenditures were:

27, 482,00 cubic yards viprap ... .. .. Cenn i @ reeiess ermeseeeenes .eo 19,352 68
dpiles ..ot v anninen vnen verien vas N ¢ ieean . 732 W
737,98 cords brash ... ..... et ceeaa e Creeae e B 18 2 - Y
Mutfrvesses ... .... feebor soree temanssenren sacea e erees P reeens saee veeees 0,884 28
G . ottt iiat s cems faansacncevacs covans sanesanasncasves 141 95
Enginsering and contingeneied.. cooe cois ivniniioniin iiriin e iieneeees 2,002 08

oh, 061 63
SURVEYS,

Surveys and examinations have been made under resolution of the
Joard of Engineers, convened by Special Orders No. 71, Headquarters
Corps of Engineers, 1878, at Saint Louis Harbor, Brickey’s Mill, Van-
c¢ills Landing, and Dickey Island.

These surveys were designed to furnish data for the study of the gen-
eral problem of the improvement of the Mississippi through determina-
tion of volume at different stages, the amount and character of sediment
carried by the river and its varviations; also the movements of bars and
bar-material at the bottom of the river. Much valuable material was
collected, and it was hoped that the series of observations might be con-
tinued so as to include periods of both high and low water. The crea-
tion of the Mississippi River Commission by a recent act of Congress
placed the further prosecution of such investigations in other hands, and
thie observations were suspended at the elose of the fiseal year.

A survey was made to “ascertain the practicability, cost, and utility
of a dike from Bloody Island opposite the city of Saint Louis, Missouri,
north to the dike or dam opposite Brooklyn on the lllinois shore,” the
map and report of which were submitted Febrouarvy 8, 1870, Tor this
survey 3500 was allotted and expended from appropriation for examina-
tions and surveys, &e., June 18, 1878,

EQUIPMENY,

TFour new-model barges, built by contract, were added to the fleet, and
a small steam-launch was received from Major Farquhar, Pile-driver
No. 1 was dismantled, her hull having become too weak for the service,
Her machinery was placed in store, and the hull fitted up as a quarter-
boeat for one of the surveying parties.

[

GENBERAL REMARKS,

The progress made during the year towards the great object aimed at,
of procuring 6 feet depth of water at the lowest stage from the mouth of
the Illinois to Saint Louis and 8 feet from Saint Louis to Cairo, has been
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as great as the means provided by Congress would permit; but the fact
must he recognized that that progress has been comparatively slight,
and not at all satisfuctory either to the people for whose benefit the work
is being prosecitted or to the ofticer in charge,

The estimated cost of the improvement is 87,684,200, but this estimate
is hased upon the supposition that funds are provided as rapidly as they
un be judiciously expended.  With annual approprintions of £200,000,
as have prevailed, it is my belief’ that the improvement will oeccupy at
least a contary and will cost 20,000,000,  But enlarged operations will
leave more unfinished works at the end of each year and subject the
government fo greater loss from their destruetion by the failure of ap-
propriations for the following year, for it is rarely advantageous to
entirely complete any work in one season,  ITn our revetments we some-
times proteet the bottom of the bank first and then leave it, returning to
it the following season when the viver has usually saved us the expense
of gradding it to a geatle slope by hand; but ift we leave it too long the
river euts in behind it agd our work is destroyed,

In contracting a widelpart of the viver the objeet of the works is to
create deposits from the river, and these always require considerable
time; but until the deposits are secared the works are in a precarious
coudition, and require constant watehing and repairs; the want of 1,000
at the opportune moment may vesult in an expense of £50,000, The
only seeurity against failure and waste of the public money is to he
found in the command ol abundant means, not ouly for the current ex-
penses of extensive works, but to insare their continuation at the proper
time in future.  The least amonnt that can he profitably expended during
the fiscal year ending June 30, ISS1, is %500,000.  To give anidea of the
demands upon the annnal appropriations for thisdistriet, I append copies
of some of the petitions received during the vear, The demands of the
efty of Saint Louis have already been referred to, while the great and
overwhelming temands ol general navigation need no mention,

Copy of petition of September 27, 19473, signed by 13 vesidents of Monroe County

[Hinoix, Appendix B, .
Copy of letter from Common Couneil of Alton, HE, December 10, 1878, Appendix ¢,
Copy of petition of Febraary b, 1479, signed by 219 citizens of Saint Genavieve,

Ma,, Appendis D,
Copy of Ietter from Mayor and Connmon Counetl of Cupe Girardeau, Mo,, without

date, received June 17, 1879, Appendix K,

It is to be remarked that the works referred to in the petitions marked
D and I have nothing to do with the evils complained of.  The inferests
represented by these petitions are mainly local, but many of them could
be protected in enreying out the main scheme of general improvement,
while now it is altogether impossible to give heed to them.

It is not intended to commence any new work during the fiseal year
ending June 30, 1880, except possibly at Alton or Maple Island,

The allotments made from the undistributed part of the appropriation
of Mareh 3, 1879, were—

Horsefafl By oo o i i i it ireti i terene canen. 2a.. 870,000
Kasknskin Bend ... ..o il AR et aeemensbsean. 12, 000
Repairs nnd contingeneles o000 oo oo oo 10,000
(YT G 1 L N Hh, 4in
— 147,000
The specific allotments by Congress were—
Minods fo Missouri ... oo oo il i et i ccee e eane.. 15,000
Kaskaskin Beud. oo o i i e i e eeee e, 8,000
Dickey Islund to mouth of Ohio............. Ceere veeereneenea, . 30,000
—_— 53,000

200, 000
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The estimate of $3500,000, already given, for the fiseal year ending
Juue 30, 1881, is intended to cover the completion of the works now in
progress, and to commenee improvements much needed at several points,
for which detailed estimates cannot he given in advanee of the actual
commencement of each particular work,

Al work during the year has been done by hived labor and the pur-
chase of materinl in open market, with the usual satisfactory results, It
is intended to pursue the same system the coming year,

The work i foewted in the collection-distriet of New Orleans,

Amotnt of revente eollocted at the port of Saiit Louis for the fiseal year ending

June 30, 1879, was S 36,417,040,

3

Constraelion. aecount,

& L = S . © i &
20085 | Zs | E
ST, s> s i E=
73 trk is 2T »
Name of work. =54 =% °3 =E, vy
.u='l'5 =>:7€; — 55 .-H
g2~ R 305 3 =% El
PR P - R v v s
) 4 = = =
1
Plass Tabamd Do . ooveenvineinnnnnnn S A A0 L. A aus a0l $RR77 43 - ML2A0TE
Alton i ... e B 2 I Va3, 690 02 ¢, 370 48 40, 400 00
Sawyer Bend profection ... ..cooo.cc0 WLEES 87T R, 08508 0 08, 803 83 1 45,407 09 12,201 02
Venloo Dikes. . ..., coiiiiiiieenas 36,361 K5 ... ceee HBBIT RS | B,638 15 - 0,000 00
Avsenal Ishud protection ... oo il 0,078 85 0a18 Ra .. 9, 6T 85
Closing Caliokia Chatle ..., g6, 4008 20 76,746 43 103, 1D B 1,450 11 - 104, 600 00
Horsetafl Bav,dike booooooioiioiin.. $0, 549 5% ...... 0, 519 53 ,
{{mm-lu“ Pm‘, l{{tt"l .................. 21,818 54 1638 64 28, 600 '.!l‘} !
orsctadl Bav, diked o0 il LG9 64 ... ..., RLGu2 h av tun vl 5 0o
Horsetadl Bar, dike§ ...000 000 SR T | B $hoo 11 | AT I 7,502 KO
Horsetail Bar, diked ..o ooooiaoe. BLTH3 T8 5,180 14 38, 943 R7
Horsetafl Bay, teniningowall, Seo ool U, MR 1 6L 813 00 X541 2L ,
Fort Clingtres Dam. ..o BOBI2 86 ... O, K12 B 0, 750 05 - 46, 502 80
Tarkey Istand .. _.oooaiinill 24,48 8 ... ... o2, §03 8 8 101 61 - 32,565 40
Knsknskin proteefion ... o d 31 0,023 55 05,487 K g, 562 14 42, 400 00
Tiberty Eshiged Do .o ieale, X 1) 058 0.l a, 05 01
Liberty faland proteetion.............. 35,0607 w2 51200 ..l . 45, 120 40
Devil's Tabaned, ke ¥ ool 65,870 17 e 45, K71 17
Pevil's [sland, dam ¥ ooaeeaoaaaa... 40,848 68 ........... 49,816 58 [ S 17,001 95 150, 000 00
Dovils Island, dam 2 oovevvnnnnnnn..... 19,678 80 ... . 18, 478 40
Cafro profeetion ......coevieveinnnnn .. 0,002 95 55,008 53 B), 44 AR | ORT 355 6 - 172, 500 00
g T T i TU0, 660 45 047,107 02 086, 674 37 | 292, 380 32 : 1, 219, 010 69
i
Property and malerial aceount,
’ l tlanceJ
Class of property. ""'l':"‘ f%'g_""‘ Dy Cr. ! “3‘(',:“;;.}“"'““
e e emn eia e wmme e e me mmrans mvamnr et e i e e — e |
Oee frmlhire oo e e crtiiavennaenss 2 05 48 00 ¢ $120 00 3172 05
Instpuments and swrvey materiad ool 830 40 T84 50 - H 1, 080 20
PHelPIVers e e viveesensenss ssscoeesconnan 9,004 07 1,398 47 F 6, 806 00 4,347 44
Barges .o o iviiiinivineeiiin ve e e 24, 358 G0 14, 287 22, 14,705 81 25, 880 01
Twa towboats, one tug, one launch, : il expenses. 41,700 16 | 30,418 68 ' 50,472 32 27,710 62
Small boats . .....ooeviies B PN 68 10 a4 07 | 227 0 146 28
General expensey of property.. .....cooviaiiea.. 19, 660 04 1,776 85 "............ 21,447 0D
Muterial and quarey privileges. ... ‘ 2,070 3 | 213,377 80 ° 212,644 46 9,012 23
Tools and upphm:ccs .............................. 258 61 32010 421 2,827 40 444 03
Quarters for workmen, shops, &e ..o ) 4, 135 07 734 88 700 40 4, 080 05
Totuls iiiniiiiiinis it nai e . M0, 840 62 ] 274, 287 25 . 280, 168 20 88, 418 48
] .
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Engineer Office, United States Army, in account with United States.

Dn. Cr.
i
‘To appropriations, allotments, &e., ' By expenses of offles covvvenneenn.. | $53,832 00
priortedJuly L,IBI8 ... ... $, 242,636 28 |f 1., ... . oo engineering...... vesoas| b4 BB K2
Ta nppm‘wfutlm\ for improvement of , By Busveys ..ooooeeea.l. seeeesnees 00,340 17
Misstasippt River between tho T ¢ . By constiuc. ong ..., ereenriens 880, 074 31
nola and Ohle  Rivers, approved . By balitwes o1, necount of property.| 88,418 48
Maceh 8, 1878 ... ... ceiiieioas o 200,000 00 | By cash on hane and Iy Treasury -] 200,245 0
To allotwment for sirveys ....... veeesl 500 00 | |
To miseelluncous vecelpts and for fuel H
Aol to offbeers oo ouieereeieiinin. . 090 62 i
To lm{;nid pereentago ...l 900 17 [
To Habillty for Inbor, material, &e . ... 7,980 74 ’ "
1,452, 116 71 '1, 452, 116 71
SO - W P

Abniraat of proposals for four model barges for improvement of Mississippl River belween
the [llinvis and Ohio Rivers, opened at Enginecr Office, United States Avmy, Saint Louls,
Mo,y at 12 m, July 20, 1878, in aceordance with advertlsement dated July 8, 1878,

- - - . . e v . . vaee o ame

} i i . .
No.«  Name of bldder. i Address, | P'{’[::_’gl('f" fn{:::!l‘;(x:r‘:;,:s. Remnrka,
! e : ' —. e
i 1
1 = Salom T, Lamb........ ! Now Albany, Ind ..... 42,650 00 | $10, 000 00
2. Jumes Mack . ......... - Cinelnnatd, Oblo. .. , 2,700 00 | 10,800 00

3! Bernard W, Nadal ...¢ Lowisville, Ky ...

4 ¢ Eberman, MeFall & Co Californtn, Pa ... L0 3,000 00 | 19,000 00 { Not in duplicate,

5 | Covington Dock Com.  Covington, Ky ... ..... i G160 00 Jeeeninnnnn.. Bid for only one or two,
:  pany.

[ Mlc()nsko,\' & Kerr . i Freedom, Pa..........0 3,300 60 |........00... Bid for only two.

7 DG, Stumt &Co..... D Mutison, Ind ......... | 8,400 60| 13,200 00

8 . Saint Louis Sectionnl | Salnt Louls, Mo....... | 4,475 00 { 13,5600 U0
i _ Doek Company. : ;

9 ; Witham Knox & Son..! Mavletia, Ohlo......... 3,600 00 | 14,400 00

10 | John Younge .......... P Mamon, WoVR...aaeee e .f 14,700 00

11 ' Alfved Cutting ....... + Matropolis, It creesee., B9800 60 15600 GO

Thé A(-:;)_utn\-ct,>wuuda;'«'u‘rdml u} Suk‘-m -'!;. f.lil;ll; fn-r‘:ﬂ():i}(»)’ﬁ.’ -
Money statement,

July 1, 18?8, amount available.. ... ... ...ve. oo .. veens. §266,307 G2
Miscelluncons veeelpts ..o, veiet ine e cieeinee coeonss 656 92
Amount appropriated by act approved March 3, 1879...... 200,000 00

—————  §456,304 B4
July 1, 1879, amount oxpended during fiseal year......... 950,119 27
July 1, 1879, outstanding lHabilitiea ...... oo oienunen . 8,889 91

————— 205,000 18
July 1, 1879, amount availahle cooee.vevner veneesvonmes cinenonensanias 191,366 46

Amount (estimated) required for completion of existing project...... .. 6,280,600 00
Amount thateanhe profitably expended in flscal year ending June 30, 1881 500, 000 00

A
REPORT OF MR, D. M. CURRIE, ASSISTANT ENGINKER,

SAiNt Louis, Mo., July 7, 1879,

CoroNeL: I have the honor, respectfully, to submit the following report of opera-
tions for the im{»mvemcnt of the Mississippi River between the Iilinois and Meramee
rivers, during the fiseal yoar ending June 30, 1879, to the duty of condueting which
I was nssigned by your order dated July 18, 1878

Work was carried on under your direction dutinﬁg the year as follows:

Repairing revetment and eross-dikes ut Sawyer Bond.

Constructing dnin across Caliokia Chute,

Repairing and extending revetment on west shore of Arsenal Island,

Repairing dike No. 5, and constructing training wall and hurdles at Horsetail Bar.
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SAWYER BEND.

The current had cut away tho bank between the cross-dikes so as to leave their
shore conncetions narrow anlient points, which would readily yield to a slight addi-
tional attack. Ono dike at the upper end of the protection had its connection with
tho shore sovered, and a short section of the bunk there had beon rovotted to check
the erosion, but had not fully suceeedod in doing so,

The ravetinent helow the crogs-dikes had beon somewhat damaged by the action of
the eurrent at points which were filled in the original grudinlf.

Four of the cross-dikes having been repaired during the spring of 1878, were in good
condition at the beginuing ot the fiseal yonr. 'The others wers ropulrc(i by rovettin
the salient points mentioned in the preceding paragraph, and by ralsing those which
needed it to the top of the hank, for the stone had disappeared from the upper part of
a few of them, whether by the nction of the current or other enuses is not known,

The revetment at the up‘)er end of the cross-dikes was raised to tho top of the bank
and extonded up-strenmn about 200 foot. That bolow the cross-dikes was repaired,
restoring it as nearly as practicable to its original condition,

DAM ACROS8 CAHOKIA CHUTE,

When work was resumed at the hoginning of this season Cahokin Chute was the
prineipal braneh of the river, and contained the only channel navigable at low stages
of wator. These conditions, having existed for soveral yoears, were apparently woell
established, '

When tho stage of the Upper Mississippi s higher than that of the Missouri its clear
water rematus distinet from thoe turbid water of the Missouri to some distance below
the mouth of the chute, Such relative stages provalled and excluded the Missouri
wator from the chute when turbid water would have lont material aid in tho construc-
tion of the dam b?' depositing its sediment,

The above are the prhwll:n canses which rendored the construction of a dam across
Cahokia Chule diffienlt. ‘The fact that it was the only practicable channel for navi-

ntion at low stages made it necessary to commence the construction of the dam at a
ﬁigh stage, and push it fast enough to eanso n navigable ehannel to be opened in Arse-
nnl Chute before the low-water season. Those who have uttem})tcd to turn the prin-
cipal branch of a large silt-bouring river from a chate in which it has becomo well
established will readily understand the difficultfes to bo overcome. The dificultics
arising from the clear water were of a negative character, as explained in the pre-
coding paragraph,

Another eause contributed to make the constrnetion of Cahokia Dam difficult, namely,
the condition of Arsenal Chute. A broad, flat bar of sand or gravel, whose crest was
evorywhero above low-water, extended from the head of Amenal Island to the Missourt
shore. The waterspread ovor the bar with nearly equal depth from side tosido, and with
a current insufficlont to scour. This bavr proved tenacious, and did not begin to yield
until the head of watoer at Cahokin Dawn becamo greater than the fall between theo
upper and lower oponings of the chute, )

wing to tho great depth of water (30 feet) and strong'current near the Illinois
shore, piles were not considered an officient means of holding brush in position while -
being sunk. Thereforo, mattresses or rafts of brush were constructed and sunk there
without the use ofi piles,

Tomporary “ways” having been constructed on Arsonal Island, bolow tho west end
of the dam, 100 feot lonﬁ by 30 feot wide, n grillage of grub plank was Iaid spaced
from 6 to 8 feet Lotween lines of plank. The plank were nailed together at the intpr-
sectious, and two holes having been bored through at each intersection, the ends of a
small line ware passed through and temporarily made fast to a stake driven near by,
at about the helght of the top of the maitress when finlshed. Tho brush was then
placed in alternate layers parallel with and at right angles to the length of the mat-

ross, the first or hottom layer being parallel with it, hen all the brush was placed
u grillage was laid on top, with interseotions nnd holes corrcsl:ondiug to those at the
bottom. Tho ends of the lines were then taken from the stake and passed through
the holes and the stake drawn out., The next step was to heave a sufficient strain
on the lines to thoronghly compress the brush in the mattress. The compression
was then secured by-driving a small pin into the hole by the sido of the line, The
line used was'f inch diameter at the marginal and 4 inch diameter at the interior.
intorsections, Of the four mattresses constructed, ono was 24 by 80 feot, two 24 by 96
feet, and one 30 by 96 feot; all of these werc about 2 feet thick whon completed.

The mattress having been launched was taken in tow ahead of the boat, with a
barge on each side containing stone to be used in sinking it, and aftor being brought
into the exact position la.tomll{', and slightly ahove it transversely, the lines to be
used in lowering were adjusted by passing thoir bights through toggles attached to
the mattress and drawiug tout. Tho matress having beon loaded as heavily as the
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lines would bear, an active man stood at ench line, and under the divection of the
foremman slaeked gway until it rested on the hotton,  Sultieient stone was then placed
to secure it in position and the lines withdrawn,  The mattresses were placed with
thelr length parealled with the carrent, .

Before removing the lines ranges were set on the sand bar above to mark the posi-
tion of a line drawn throngh an edge of the mattress to diveet the location of the
nest one so that there would he no vacant space betweon them,

The plan of the apron of the dam did not differ essentially from that of similar
waorks which have been constrneted under your direetion during the past five or six
veurs, The plans of some of’ thoss works having been deseribied in former reports, a
repotition here nuty seem superituons,  SGILICisvepeated with the hope that sulicient
hasheen added to make It inh'r(v-stinl.z.

A line of piles was driven 50 feet below the center line of the dam, and another 65
feet below, minking 15 feet between these two lines,  ‘T'he piles were 10 feet apart in
each line. When the piles had bheen driven in both lines on a seetion as long as the
Joaded length of & brush-barge, o mat of brash about 2 feet thick was formed on them
in alternnte conrses, parallel with and aervoss the curvent. ‘The heaviest course way
lnid parallel with the envrent with the tops down stream amd hutts just above the
upper line of piles,  ‘The brash being 30 feet to 85 fect long, the tops extended 15
fect to 21 feet helow the lower lino o piles.  The top or sinking course was lnid nerosy
tho current parnllel with the lines of piles and illed the spiaee between them,  ‘Che
brush in this courso was laid as shingles arve placed on a roof to completely cover the
lower ¢ mirses and bind the whole (ogether.  “The barge was moved on when n seetlon
of mat was completed and another section formed in the sume way.  ‘TI'he mat when
finighed was loaded avith stone disteibuted as equally over the suefuce of the sinking
conrse as proceticable, cave being taken {o load it so the ends of the conrse parallel
with the ewrrent woulid sink nearly together,

The provess of forming and sinking went on until n continwous mat extended from
side fogide of the chufe.  ‘his will hereafter be called a tier of brush,

Frequent refevence will he made to the lines of’ piles; therefore they are designated
by nmmbers, begiuning with No, 1, 65 feet below the center line of the dam, awd pro-
ceeding up stream fo No, 6, 10 feet above it, |

The first tier of brush having been completed, the (hivd line of piles was driven 20
feet from the second, and with [H-foot spaces between piles,  The second tier of brush
was then placed in the snme manner as the flest, with the ntts of the brush in the
conrse paeallel with the strean just above the thivd line of plles, and the tops luplring
on the fivst tier., ‘Phe fonvth line of piles was then dreiven 20 feet from the thivd line,
with W-foot spaces between piles, and the thivd tier of beash was placed as tho pre-
ceding tiers ind been, Then the itth and sixth lines of piles were driven, and the
fourth tier of brush was placed with tops up strenm and butts ahove the fourth line of
piles, This tier and a part of the thivd properly formed the foundation of the dam.
I'he fifth Hne of piles being driven ehiefly for support to the large body of brush that
wis to bo placed in the dam, was not filled out, but extended across the deep water
where such support would be needed, )

The spaces between piles in the fonrth, fifth, snd sixth lnes were made short, to fur-
nish needed support for this same body of hrush,

The next step was to bring the profile of the dam as nenr the snme level as practi-
cdble, This was done by placing nomat hetween the fourth and sixth lines of piles,
The thickness of the mat was regulated by the depth of the water, But it was not
practicable to level it with n single mat, therefore short mnts were placed in the deep
water to level up the inequalities before the commencement of the long one, In this
way the protile was brought so nearly to the smne lovel that there was no morve than 2
feot. difterence in depth of water from one end of' the dam to the other,

T'he damw having been ralsed to ahout 5 feet above low-water with brush and stone,
tho use of hrush wag discontinued, and the construction of the dam was continued
with stone alone, ‘T'his condition was reached October 23, and from that date to the
last of the month teveling the profile was continued by placing stone on the low plnces,
which were found only near the Hlinoels shore nnd near the west end,

The shaking of the piles near a point about. 500 feot from the enst abutment late in
the afternoon of Octoher 31 indiented that a sconr had commenced under the brash,
During the night a breach was formed extending eastward from the point above men-
tiomed o distance of 200 feet, There wag 18 feot of water in the deepest, pavt of it on
the mornlig of November 1. A pile stood ereet abous the middle of thedweach, That
]{ilut%md heen driven about 15 feet, therefore the scour could not have exceeded that
depth,

Yyovemhor 2 the pile still stood ercet in the middle of the breaeh, showing that the
geonr had not increased mueh, if at all, A barge-load of stono was placed in the
breaeh near ench side to prevent its widening in either direction, Bight hundred
cubie yards of riprap had now heen placed in the breach, in addition fo that with
which the brush was loaded when pluced, probably as much more.
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Monday, November 4, the pile was gone from the middle. The overfall and cur-
rent remagined about the snme.  Work was done fhut day on ench side of the breach
to secure the ends of the uninjured portions of the dam against the scouring foree of
the strong eurrent that was passing around them into the breanch, )

Tuesday, November 5, tho inereused enrvent and smooth-flowing water showed an
increas&d depth in the breael.  The overfall had decvensed until it was scareely por-
cepfible,  Buarges made fast fo any of the chumps of mooring piles above the dam and
allowed to swing freely in the eurvent pointed directly to the breach, although there
was from 3 to 5 teet of water over the whole length of the dam exeept about 100 foot
out front the Illinois shore, and abont 150 adjoining the breach on the west. The
steamer A A, Homphreeys passed through, sounding, found 31 feet, then eame back
into the breach amd found 36 feet.  Sonndings taken from the side of & barge that was
Iving in the breach gave 32 feet, Fhe discrepancies between thege smmmugs counld
he sutisfuetorily expluined by supposing that uo two of them were exnetly on the
spme point, amd all of them mny have been correct, Still it is doubtful whether
any of them were so, althongh they wers envefully taken by oxperienced leadsmen
with o heavy tead (114 pounds) b small line, It is known, however, that the true
depths did not exeeed those given,

After passing throngh the breach soundings wore tnken across the chate,  Fortu-
nufely soundings on the sime line were taken October 30, hefore the breaeh oceurred.
Secttons made from these soundings show g deeided inerease of depth in front of the
hreach and o corvespending deerense each sido of i, ’

A fow days luter o longitudinal seonr was developed elose above the dam along its
entire length, Thisseour of conrse exposed o face composed of the movable matorind
of the viver-bed to the action of the varrent, while the water rolling over the dumn
and the eddies eaused by the torrent ponring through the hreach were scouring helow
and graduntly bringing the deep water neaver {o the dam, thus threatening the forma-
tion of other breaches by tunneling under the brush, when the ridge of sand would
hecome too narrew to resist the pressure,  To protect against this and to keep the
brench within its oviginal limits occupied until whout the middle of November, with-
ont any specinl effort being made to GH the original brench. ’

Thie dam commenced seftling at several points; at but one, however, was any con-
siderable damage sustained.  About 120 feet adjoining the breaceh on the west settied
10 feet,

While these proteetive works were in progress elforts were being made to procure a
more economienl materinl than the rviprap of ordinary size to be used in filling the
breaeh, To this end proposals were received nud necopted from the owners of quad-
ries ab Grafton, I, for furnishing stone containing not less than 2 cubie foet, At the
sume thine experiments were wade with the ordinary riprup inclosed in open eratos con-
tnining abont a euble yard,  They were placed in the deep water of the hreseh with
onc-omid of a small eovdattached while the other end was kept on board the barge, bhut
they volled beyoud the lmits of the base of the dam.  An experiment wus then made
with a eloge box illed with rl{mlp and sand, containing abont 21 cubie feet, placed
in the sune way, It remained in position,  The cost, owever, was a fow conts per
cubie yard in favor of the lurger stoue, which determined its use. The first barge was
recelved November 17, when the work of closing the breneh may be said 10 have com-
meneed,  ‘The maximumn depth of water was about 35 feet, and the width of the
breseh was about 200 feet,  The dam hiad been steengthened from the breach to each
end, so thut we were ready to convpenes illing the bieaeh on the srrival of the large
stone, ’

The large riprap vanged in size from shout 2 euble feet to 37 cubie foel, 16 was
used in conjunction with the ripeip of ordinnry size,

The large stone way placed first in the dospest part and the stuall stone then placed
above it.  In this way the small stone was retained in the desirod position,

The depth of water was decrensed to 20 feet by the 30th of Novembor, and to 12 feet
by Docun]fhm' 7. The difference in clevation between the upper and lower pools was
measurad on ench of theso dutex; on the former tE was 2.1 foot ab the west end of the
dum, and 2.2 feet at tho east end; on the latter date the hiead was measurved only ot
the went end of the dam, and was 2.45 feet,

The work continued nntil the ico commenced forming o gorge nbove the dam, De-
comber 15, There waus then only about 4 feot of wator in the breach. Its width re-
mained about 200 feet, though its location had changed.  About 100 feet on the woest
had been raiged to the surtace of the water, while the stone had been washed off the
top of the dam about the snme distance enstward from the breuch,

‘o check thoe erosion from the eddies below, it beeame necessary to pineo additional
riprap on the brash in the lower side of tho apron both ways from the breach io the
east shore and a distance of about 300 feet to the westward.

" Until the strong current was thoroughly broken, care was taken to work as equally
on each end as practicable.
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Scon after the brush had been rlaced in the foundation of the dam, the depth of
water above it was discovered to be inerensing nenr the east shore and toward the
went shore. The increase of depth at the first-naumed point was from 3 to 6 feet, and
at the latter about 2 feet.

CAHOKIA CHUTRE. &

City directriz,
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ARSENAL 1. ILLINOIS

Horizonial seale 1 inch to 6500 feot.,
Verticnl senle 1 inch to 50 feet,

A cross-section of the dam accompanies this report which showa the modo of con-
struction, ‘I'his section I8 made for o dopth of water about 16 feot at o stage 9 feot
nbove low-water, or the snmo as the elevation of the top of the dam, A ecross-section
of the chuto on centor MHne of the dant is alse tranamitted, .

After the close of operntions, Cehokin dmn was visited on the 30th of December.
The {ce had formed a gorge ahove the dam and another nbout 2 miles below, T'he lat-
ter backed the water nt tho dam so that the overfull was reduced to a foot or less,
In the mean time the small stone on top of the dam had been earried away to a dis
tance of ahout 200 feet,

The ice-goryge broko February 4, 1878, earrying the stone off the top of the dam in
sevfgml places,  After the ico had gone, the depth of the water in the breach was about
10 feet. )

Work on tho dam was resumed February 10, and continued until it was comploted,
April 12, the general elevation of ity erest being nbout ¢ feet above low-water,

The bar gerosg the head of Avaonal Chute yielded during the winter, enlarging the
water-way on that side and diminishing the pressure on the dam. 8till the eurrent
in the breach was strong enongh fo roll small stone dropped from a bargo and dis.
tribute them over u broader base thau desired ; therefore Iurge stone was again used
iu connection with them,

ARSENAL ISLAND,

In obedieneo to your verbal instructions the old revetment on the west side of Ar-
genal Island was repaired nnd extended 126 feet up stroam, and down stream as furas
the action of the current had eroded the bank to the proposed shore-line, » distance
approximately 3,600 feat. ‘

HORSETAIL BAR,

Work was resumed ondike No, §, Horsotail Bar, the 6th duy of August, with a view
to fllling several small gaps,  ‘The lurgest of thess gaps was about 200 feot wide with
o waximum depth of 18 fest, There were two other small gaps betweon the larger
and the castern shore § thesowere only u few feet in width and needed to boraised 4 ord
foot. Allof them were ontside of asmall towheéad near thoshore,  Work on this dike con-
tinned until the 24th duy of August, when it was suspended on account of tho small
depth of water in the channel, “The gaps nanmed were filled to the desired height, hut
tho dike was not made as heavy as i would have been it the ehannel remained navi-
gable. Another gap about 300 feet further to the westward was not filled,

After the close of work at dike No, 6 the construction of the trainihg-wall was re-
sumed ut o point about 2,200 feot above dika No, 2, belng the intersection of the Hne
of the wall with the dry sand-bar. It was constructed down to dike No. 2, tho dike
being extended 200 feet to connect with it then the wall was extended about 2,750
ﬁ;'ef- ?wlow, toward the onter end of dike No. 3, before the werk stopped on account
0 col

In thia distance the wall crossed the best chaunel for navigation, which had a
maxinnun ddpth of 22 feet, Above dike No. 2, the wall was raised to about 14 feot
above low-water, while below the dike it was left about 10 feet above at the close of
the fall scason. :

During the winter the iece broke through the wall just below dike No. 2, making a
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gap about 800 feot long with a maximum depth of 20 feet, which extended about 200
feet, while deeper water was found on both sides of the wall opposite the gap; on
the channel side 30 feet, and behind the wall 43 feot, so near that stone would slide
into it before taking its natural slope. After resuminﬁ work in the si)ring of 1879,
the wall was extended np-stream abount 600 feet to a willow bar, and below dike No. 2
it was raised to about 14 feet above low-water, :

The wall was then extonded 350 feet down stream, under instructions contained in
your letter dated May b, 1879, of which the following is a copy:

ExciNneer Orrice U. 8, ArMY,
Saint Louis, Mo., May 5, 1879,

S : With a view to reducing the cost of the training-wall at Hopsetail Bar, you
aro requested to employ the following experimentnl construction at some suitable
point in prolongation of the line already commenced,

Drive two rows of piles about 6 feet apart, the distance between the rows being
equal to about half the depth of the water, and place a brush foundation as lieretofore,
except that the body of the brush shounld projeet towards the channel, and there should
be but little projeetion towards the shore. Place vertically agaiust the piles on the
channel sido of each row a sheathing made of eottonwood boards in panesls. These
panels should be about 16 feet long in one direction, and:lbng enough in the other
direction to reach from the bottom to the surface of the water at a 12-foot stage.

They may be made by laying four picees of 3 by 4 inch scantling of a length suited
to the depth of water, parailel to each other, and nailing upon them cottonwood boards
16 feet long. After'being sunk they should be spiked to the piles.

Place a revetinent of riprap on the channel side of the outer row of sheathing.
Brace the two rows of pileﬂ together by cross-pieces of 5 by 5 inch seantling at inter-
vals of 10 or 12 feet. Fill the space hetween the two rows of sheathing with sand
dredged from the bed of the river at some point not very closo tu the training-wall,
and cover the top with a thin layer of riprap. .

Very respectfully,
By command of Colonel Simpson,
O. H. ErNSsT,
Caplain of Engineers,
Mr. D. M. CURRIE,
Assistant Engineer.

The 350-foot section built was left unfilled in accordanee with verbal instructions
received throngh Captain Ernst subsequent to the date of the above letter.,

Eight lines of hurdies were constructed in the rear of the training-wall in acecord-
ance with instructions contained in your letter dated March 10, 1879, of which the
following is a copy:

. ENGINEER OFFICE U, 8. ArMY,
Saint Louis, Mo., March 10, 1879,

Sir: 'With a view to securing the full benefit of the deposits which may bo expected
during the coming high-water in 'the rear of the training-wall at Horsctail Bar, you
aro requested to connect that portion of the wall which has been completed with the
Illinois shoro by a series of continuous hurdles, made as follows v

Drive a row of light piles, 8 to 10 inches in diameter at the butts, 6 feet apart,
sinking them 6 to 8 feet into the bed, Interweave with these piles courses of
willow-brush, The brush should boe from 20 to 30 fect long and from 2 to 3 inches
in diameter at the butt, with most of the branches eut off. The smaller branches
at the end may be woven together ahont the main stalk. Two pleces of brush
aro then bound togethor end to end, having an overlap of 6 feet, four withes being
usged for fastening, thus making a s n{;]e rod from 35 to 65 feet long, Boginning
at the training-wall, Phis rod is placed on the up-streamn side of the fivst pile, on the
down-stream sido of the sccond pile, the up-stream sido of the third, and 4o on, until
it comes to an end. In continuing the courso with a new rod, it will be better to fasten
it to the ond of the old in the snme manner as the two were made into one; but if the
practical difficnlties are great, the new one may simply be laid in prolongation of the
old one, with an overlap of 6 feet. The courses will be sunk by the weight of men
a8 low as possible, but at all events at-least 3 feet below mean stige of wator, or say
6 feet above low-water. The most flexible rods shonld be selected for the lower
courses, Having carried one course through, another is laid on the opposite sides of
the piles, and then a third on the same sides as the firat, and so on, until the height of
the Eurdlo is equal to-that of the training-wall or a little greater,

After the wat,tlin{; has been eompleted, picees of brush shonld be pushed vertically
into the voids, until the latter are all completely filled. They should be driven down
into the bottom, if possible. The branches are left on the top, and should project 4 or
b feet above the wattling.
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The general divection of thedtrhurdles should be perpendienlar to the training-walt
and the inferval belween fhem about 100 yards.  Where the depth of water is con-
siderable, it may be advanfageous to reduce tHat interval to as little as 50 yards,

Yau will please keep full notes of the cost and results accomplished,

Very respectfully,
By command of Colonel Stinpson, )
- O. H. Egxsr,
Captain of Engineers.
Mr. DM, Coneig, .
Asgivtant Iongineer. :

Of the eight lines eonstrucfed, seven are above dike No. 2, and are cither in shoal
water or on dry sand-bar during mean and low stages. The cighth is below dike No,
2, and was construeled in deep water, the maximum depth heing 23 feet with the
river at @ stage nhout 12 feet above low-water, The wattling was pushed down to
the bottom when the depth of water was not greater than 8 feet, but thint was about
the maximam depth to which it was possible o foree i6 by the weight of men stand-
ing apon it.  Heavy forks were proeured, with the infention of using them to push
the rods down singly, and to greater depths, but work was suspended ou aceount of
high-water before nn opportunity to use them was presented.

The line below dike No. 2 was construeted duving the first half of May, and mud
was deposited there shortly afterward o a dopth of 7 feet,  The training-wall heing
nbove water surface caused still water hehind I, and thereby contributed more or less
to the deposit,

The river rose {o 13 feet above low-water after five lines of hurdles above dike Ne,
2 had heen completed.  The rise, coming chiefly from the Missonri, was accompanied
by the supply of maid expected from that source. When the water subsided, the whole
of that part of the space protected by the hurdles was filled with sem’-fluid mud to
thie top of the wattling, The depth of the mud ranged from 0 to 6 feet, according to
the depths of water during the rise,

This mud solidilicd before the Iast or June rise, so that it would bear the weight of
a wan walking earefully on it; and setiled from about 1.5 feet {00, in proportion toits
depth,  The lafe rise has covered the spaceagain, and a further deposit may he con-
tidently expected, - T

The agaregate length of the eight lines of hurdles construeted is 5,500 feet,

The following tabulated statement shows the quantities and kinds of materials used
in the several works named in the foregoing veport
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The accompanying eross-section of Cahokin Chute, on center line of the dam, was
prepaved [rom survey mude under your direction by My, Willinm Popp, assistant engi-
neer, (o whom ©inmcindebted for the exceution of the tracing as well as for that of the
erosg-section of the dam,

Very respectiully, your obedient servant,
D. M, CuRRIE,
Assistant Iugineer.
Col. J. H. Sipson,
Corps of Ingineers, U, S, A.
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L B.

PETITION FROM RESIDENTS OF MONROE COUNTY, ILLINOIS.

1vy Posrt-Orrice, MONROE CouNnty, ILL.

The undersigned citizens and residents of Mohroe County, Illinois, owners and occn-
ants of lands in the locality hereinafier described, vespectfully present to you, as
Inited States Engineer in charge of Mississippi River improvement, the following
faety, viz:

'l‘h:ut for many years lnat past the Mississippi River has been chauging its channel
from a point near to and below Rush Tower, on the Missouri side, to a point near toand
alove Fort Chartres, about 6 miles. In this change of channel the river is widened,
hars formed, and navigation of the river endangered. Also, many thousand acres of
vatuable land have fallen into the viver. The banks at places farther back get lower,
andd there is great danger that the river will break its way to and run fhrough the
lakes or lower lands nearer the blully, thug subjecting the nndersigned and many
others to great pecuniary loss, and endangerving the snfe nnvigation of the river.
Your petitioners therefore respeetfully eall your attention to this portion of the river
(as shown by the accompanying plat), and request that you will, at as early a day as
your duty and the public interest will allow, construct such works as will protect aud
seenve the safe navigation of the river, and incidentally secuve your petitioners and
others againss further loss and danger from its continned and recently rapid changes
of its channel. -

(Signed by Philipp A, Mans and forty-two others.)

Gieneral J. H. SiyMpsox.

The undemi%nml is a vesident of said county of Monroe, State of Ihinois, and has
personal knowledge of the truth of the facts set forth in above petition, and thereforo
urges upon your attention the necessity for some improvement in the river at said
point, in the interest hoth of river navigation and the owners of adjacent property.
Respectfully, &e.,
W. R. Mornrisox.

C
LETTER FROM COMMON COUNCIL OV ALTON, ILLINOIS,

- ALTON, ILL., December 10, 1878,

DrAR Sik: We, the undersigned committee, Intely appointed by the Common Coun-
cil of the eity of ‘Alton, Madiszon Connty, Illinois, would most respectfully eall your
attention to o few important facts connected with the present alarming eondition of
Alton Harhov.

For many years there has been a large bar just helow our harbor near the Illinols
shore, which has oftentimes been almost entirely cut away by the action of the cur-
rent, and at other times it has rapidly filled up by the _accumulation of sand, &e.,
whenever the curvent or channel changed again or was diverted over to the Missonri
shore, .

The head of this bar o fow years ago was fully 300 yards below the foot of Alton
Harbor, and when the Alton dike was first completed or built 10 fectabove low-water
mark this bar commenced to gradually disappear, but sinee the cutting down of this
dike by the ico it has been vipidly increasing and filling up, until to-day it extends
up into Alton Harbor, destroying fully one-third of our harbor for navigation pur-

HseH, 5 o .

. A caveful examination of Alton Harbor discloges the startling fuet that unless somne
early mensures are adopted that will afford speedy relief this bar will continue to
grow and extend up the Mississip})i River until our harbor will be totally destroyed,
and steamboats will be compelied to abandon our leves and lund entirely above onr
city.

Whon Alton dike was fivst completed it accomplished just what was anticipnted by
the government enghiicers, for the main current or channel of the river wus forcod
over te the INinois shore, and passing down through Alton Harbor rapidly:cut away
Afton Bar, and this bar would have entirely disappeared if the Alton dike had heen
built above high-water mark ; but nnfortunatoly this dike was only built 10 feot above
low-water mark, and the ice now having cut it down fully 6 feet, it ofcourse in its
present condition totally fails to accomplish the vesult so confidently expected, s

We believe that if this dike should again be built only 10 feet above low-water
mark it would be a useless expenditure, ‘imcause the ice would agnin cut it down, and

66 B ¢
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we are confirmed in this opinion by Mr, McMath, the officer ®tailed by you to make
a personal examination of Alton dike,

We confldently believe that it this dike were buile above high-water mark that it
would he the true solution of all our harbor difiienlties, for the nataral effect would
be, in onr opinion, to ent away in a very short time this bar in our harbor that now
80 obstruets the general navigation of onr river, We recognize, general, that you
are in possession of all the facts necessary to arrive at a correct understunding of this
whole question, and we only respeetfully eall your attention to the above statement

_of what we believe is the true condition of Alton Harbor, so that yon may see that
we are ready and willing to cordially co-operate in any measures you may adopt for
the purpose of granting our eity some reliel’ against the total destruction of our harbor,

I you should decide, general, that it is necessary to have Alton dike vaised ahove
high-water mark, and there is not suflicient govermment funds in your hands o war-
rant suchan extra expenditure, we desire to assure you that we will do everything in our
power to assist in getting a specinl approprintion from the general government for
this object.  We are very desivons of having a personal conference with you, and
would respectfully ask that you nmne an carly day so that our committee may eall
and see yon at yonr offiee, and bhelieving that you will give this whole subject the at-
tention its great importance wonld justify, we remain,

Very respeetfuliy, your obedient servants,
Lrcas PRFEIFFENBERGER.
G, H, WuiGLER.
I, SuELsy.
J. Q. BURBRIDGE.
R. G. PerLEY.
General J, 1. SiMpsox,

D, -
PETITION FROM CITIZENS OF SAINT GENEVIEVE,; MISSOURI.

The undersigned eitizens of the elty and county of Suint Genevieve, in the State of
Missouri, respectiully eall your attention to the following facts, and show—

1. That our c¢ity, possessing o commereind importance and doing an annual business
far greater than many, even in fnet a majority, of the minor municipal subdivisions
of this conntry, is wholly dependent upon the Mississippi River as & medinm of com-
©meree and a highway by means of which to interchange onr commadities for those of
other States and communities in this conntry,

2, That the nearest and only means of railrond communication we possess ave hy
the Saint Lonis, Iron Mountain and Southern on the west : the Saint Louis and Caire
Narrow Gauge und the Chester and ‘Tamavon on the enst; that the nearest point to
cither or any of these vailroads is ny tollows
. ‘The Trow Mountain and Southern at De Lassus or Bailey's Station, ench of which
places is 31 miles distant and can be reached only by means of a natural dirt road,
impassable for any kind of vehiele for one-fourth of the year; that is during the win-
ter months, and during the winter, fall, aud early spring months impractieable for
profitable transportation purposes, owing {o the soft and yielding nature of the soil
which it traverses,

3. That the Saint Lonisand Cairo Ruilrond is only aecessible at Red Bud, in the connty
of Randolph and State of IHinois, 22 miles distant; and the Chester and Tamaroa at
Chester, 20 miles distant, both of which places to he reached will necessitato crogsing
the Mississippi River. The landing at Saint Genevieve, exeept in high-water, is so
precarions and changeable that the rates of ferviage necessarily charged thereby ren-
der nbsolutely fulile and incfleetunl any attempts at commercial intercourse by way
of Red Bud. That the rond henee to Chester traverses a marvshy, boggy, and et
lom, cat up and erossed by innuterable s]u‘ingu, making it, exeept in midsnmmer, ab-
solutely impassable for loaded conveyances. That even when the Mississippi River,
our natural and only commercial highway, ix in fair and ordinary boating stage, it is
2 miles tistant from our city to any accessible steamboat landing. That we helieve
that the ilnprovements made by the United States Government north of our eity at or
near Turkey Island have been the means of eausing the chynnel of the river to grad-
ually defleet towards the Illinois shore and away from our city ; in consequence of
which a “bar” has oxtended above Rock Haven, our only landing, to a poiut oppo-
site a perpendicnlar blufl of golid rock, where it would be absolutely impossiblo to con-
stract, by any outlay of means within our power, a practicable {and ng, That the
only other landing possible in an ordinarvy stage of the river would be in the Big Com-
mon Field, between 1 and 2 miles sonth of the utmost limits of the city, only accessible
after the constroction of a mauendamized, plank, or other road, necessitating the ex-
penditure of thousunds of dollars. ;
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We further respectfully show you thut, by statisties cavefully compiled from state-
uents of our mercharis and busincsa,mou! our aunual trade amonnts to $600,000, repre-
enting bhetween 10,000 and 12,000 tons of merchandise of evory description, on which
s heen paid hetween $30,000 and $35,000 freight per aniun, .
Therefore, in view of the torogeing tacts, und of the further fact that no purtof any
ippropriation of Congress for the improvement of Western rivers, or the Mississippi
River particularly, has ever beon applied to any schomeof improvemeit resulting bene-
Beially to onr city, and belioving further that the delogution to Cmigress by the States
of the power ¢ to regulato comnierce with foreign nations and nmony the Stufes,” &e.,
was moant to operato impurtially and equitably mmong all the States and their minor
subidivisions, we respeetfully request that, if not inconsistent with lasw and the publie
welfure nor antnganistie fo any plan of improvoment of the Mississippt deemed most
practicable and feasible in your judgment, a part of the approprintion of Congress
wweler yonr control he expended, and sieh works and baveiers be ereeted at or near onr
city s will, in yonr opinion, with least ontlay consistent with effectiveness, prevent
the further defleetion of the channel of the viver and the complete isolation of our city
from udl commereial interconrse with the workd. .
The above is respeetinlly submitted for yonr consideration,
Cianues C. Rozew, Magor,
HeNRyY 8. Suaw, City Altorney,
JuLes B, GuiaNoN, City Clerk.
Louvts Dencomyem, Cily Marshal,
Jacon YraLy, City Collector.
VALENTIN SEtvz, Alderman,
Jos  Borekre, dlderaan.
. C, Awherr, Alderman,
J. B. C. Lr Comrre, .Hderman.
YALENTINE RorrLeR, Alderman.
Co W, Hass, Alderman.
Joux L. Bouy, Connty Clerk and Probale Judge,
JOUN A, SCUbbER, Presiden! Anchor Line, §e.
Awd 249 others, v

Genernl Jayes L SiMesoN,

Calonel Engincer Corps, U, 8. 4.

hy
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LETFPER FROM MAYOR AND COMMON COUNCIL OF CAPE GIRARDEA U, MISSOURI.

We, the Mayor il Couneil of bhe city of Cape Girardenn, vespectfully represent that
serions damaige iy likely o result to this eity and to property on the Iilinols shore op-
pusite this city, from the effeet of the dike bnilt by the United States Government af
Devils Islund, a few wiles ahove this eity, deflecting the main current and chiinel
of the Mississippl River agninst the Missotnd shore, above Cape Rock, hy which it is
agnin deflected so that it does not flow in full volume against and along the shore and
whart of the city of Cape Girvdrdeait, as heretotore, but aguinst and along the Hlinvis
shore opposite, thos rapidly abrading the snid Iilinois shore and permitting the for-

mation of w sand har and the filling up of the ehannel along and in front of the whart

or lunding of this city to such an extent thnt the total enin of the landing is threat-
ened.

Wethereforepray that you will take mensiires at ag early a date ns practicable to avert
the dangor and dumage threatened to this eity by the canses atoresnid, which we would
respectfully snggest might he done by a dike built ont from the Illinois shove from a
suitable point fo detlect the enrrent und mmin channel of the river hack to' the Mis-
souri shore along the front of this city,

Respecttally,

G, H. Crameg, JMayor.

Lro. DoyLg;

WIELLIAM WARNER,

W. H. WirLLeR,

FRITZ HENNINGER,

Gronrce Hirsci,

WirLiay THENERKAUY,

FErp, HaNNY, :
" Councitmen.
General SIMPSON.

.
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- IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTIHS OF

THE ILLINOIS AND OHIO RIVERS—ICE HARBOR AT SAINT LOUIS,
MISSOURI—IMPROVING MISSISSIPPI RIVER AT OR NEAR CAPE GI-
RARDEAU AND MINTON’S POINT, MISSOURI—IMPROVEMENT OF OSAGE
RIVER IN KANSAS AND MISSOURIL

Officers in charge Col. J. H. Simpson, Corps of Engineers, to March
30, and sinee that date Capt. O. H. Ernst, Corps of Engineers,

1. Mississippi River between the Illinois and Ohio rivers—Piasa and
Alton Dams.~These works remained as at the beginning of the year,
No work was done between the Illinois and Missouri Rivers during the
year. The sum of $33,825.85 remains available for expenditure within
these limits, which it is proposed to apply to the improvement of the
channel near Piasa Island, that being the point where the greatest ob-
structions to the general navigation exist. A survey has been made of
the locality with a view to preparing a plan of the works required.

Sawyer Bend and Venice Dikes.—No work was done during the fiscal
year or contemplated, unless some repairs should become necessary.

Cahokia Chute.—The present project for the improvement of this local-
ity was adopted in 1876, the object being to stop the inroads of the river
into the_Illinois bank, and the consequent deterioration of the naviga-
tion. The amount expended to June 30, 1880, is $116,088.60, and has
resnlted in completely stoppiifg the erosions.

Arsenal Island Revetment.—No work was done during the fiscal year,
or contemplated at present.

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 to
30th June, 1880, is $395,450.91, and has resulted in securing a channel
at least 400 feet wide in which the depth during the past year has not
been less than 8 feet. The results are not regarded as secure, and fur-
ther work will be required to perpetuate them. An allotment of $150,000
has been made to this locality from the appropriation of June 14, 1880,
This is expected to practically complete the work, though it will be the
object of care for an uncertain number of years.

Fort Chartres and Turkey Island.—No work done or contemplated.

Kaskaskia Bend.—The present project for the protection of this bank
was adopted in 1876 and modified in 1880, the object being to stop the
caving in & bend 23,000 feet long. The wmount expended to June 30,
1880, is $54,139.28, the result of which is 5,975 feet of bank partially
protected. The sum of $20,000 has been assigned by Congress to this
work from the appropriation of June 14, 1880, which will be employed
in re-enforcing and extending the work afre’ady done. This work being
a very costly one, and not now needed in the interest of general naviga-’
tion, it is désirabfe that the funds required for its prosecution should be
separately provided. The officer in charge submits an estimate of 50,000
a8 the amount that can be advantageously expended during the year
ending June 30, 1882, if separately and independently provided. The
appropriation of that amount is recommended. It is proposed to employ
it in-extending the revetiient down stream about 4,000 feet. )

Protection near Liberty Island.—No work done and none contemplated
unless some repairs should become necessary.

Devils Island.—No work done or contemplated. ,

Protection between Dickey Island and the mouth of the Ohio.—The pres-
ent project for the protection of this bank was adopted in 1876, the
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object being to stop the caving in a bend 11,500 feet long. The amount
expended to June 30, 1880, is $113,351.43, and has resulted in the pro-
tection of 10,700 feet of h.mk prev muslv unpwtcctod and in the repair
and strvngtlwmng of the works previously built by the Cairo Land
Company, covering a length of 3,500 feet more, making in all, 14,2
feet of protected bank. To entirely complete this part of the pr ot(wtmn
“aBmall amount of work will be required this year. The original project
will tlwn be completed, and any extension of the protection will be of
secondhry importance in the interest of navigation. If the work is con-
tinued the fands should he provided separately from those intended for
the improvement of the navigation. The oflicer in charge submits
separiate estimate of 230,000 as the amount that can be judiciously
expended during the suu' ending June 30, 1882, if separately and in-
dependently provided. The 'lppmprl.ltmn of th.lt amount is recom-
mended with that proviso. With it it is proposed to extend the protec-
tion down stream a distanee of about 1,500 feet and to remove portions
of two of the the old spur dikes built by the Cairo Land Gompany.

Miscelluneous.—The officer in charge, in his annual report, offers proof
that the navigability of the Mississippi is deterviorating, Ile also in-
vites attenfion to the unsettled condition of the doctrine of riparian
rights, and points out the difliculties which are likely to arise from this
source in prosecuting the improvement of the Mississippi.

Estimate.—The appropriation of $1,100,000 asked for is to be applied
to completing the works now pl'mrro:ssmg and those to be begun this
year at Piasa and Widow Deard’s Islands, and to beginning works near
Hereulaneum, Platin Rock, FFish Bend, Fort Chartres Island, Jones's
Point, and Hat Island. At each of these places the channel depth is
liable to become as little as 4 feet, and at each it is proposed to secure
a minimum depth of 8 feet. le. appropriation of this sum is recom-
mended.

July 1, 1879, mmount. available.. A . }191, 355 36

\hswllnm-mm L D TP 30 00

Amount approprinted by act approved June 4 1880, L. 250, 000 00
&441, 35 2

July 1, 1820, amount expended durving fiseal year........ . 156,626 30

July 1, 1880, outstanding linbilities ... .o il . 4Rt 49
— 158,048 79

L]

<July 1; 1820, amotiet available.c.co ooosoe ons s manmmsss sem snn svmons sees 283, 334 57
Amount. (estimated) requivéd for completion of existing projeet ... ... 6, 039, 600 00
Amonnt.thateanbe prolhnhl\ expended in fiseal year t-mlm".)mu- 30, 1882, 1,100, 00) DU

(See Appendix P 1.)

2. Iee-harbor at Saint Louis, Missouri.—A special appropriation of
850,000 was made by the viver and harbor act of Juno 14, 1880, for the
(,onstrlwtion of an ice-harbor, the plan of which is not )(,I: determmed
upon. The officer in chm'go submits an estimate of $100,000 as the
amount that can be profitably expended upon this work (lurmg the year
ending June 30, 1882, Although the project is not complete, enough is
known of the cuse to justify askmg for that amount, the appropriation
of which is recommended.

Amount appropriated by act approved June 14, 1820.. ........c....co.. $50,000 00
July 1, 1880, amonnt available...... ..o veiileiiitininvernven .e - 50,000 00

Amount that ean be profitably expended in fiscal year ending June30;1s22. 100,000 00

(See Appendix P> 2.)
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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE
ILLINOIS AND OHIO RIVERS—ICE-HTARBOR AT SAINT LOUIS, MIS-
SOURI—IMPROVING MISSISSIPPL RIVER AT OR NEAR CAPE GIRAR-
DEAU AND MINTON'S POINT, MISSOURI—IMPROVEMENT OF OSAGE
RIVER IN KANSAS AND MISSOURI. )

REPORT OF CAPTAIN O. II. ERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGE, FOR THE FISCAL YEAR ENDING JUNE 30, 1880, WITH OTHER
DOCUMENTS RELATING TO THE WORKS.

ENGINEER OFFICE, UNITED STATES ARMY,
Saint Louis, Mo., July 28, 1880,

GBNERAL: I have the honor to herewith transmit my annual reports
for the year ending June 30, 1830.

I assumed charge of the works on the 30th of March, relieving Col.
James IH. Simpson, Corps of Engineers. I had previously been con-
nected with them, under Colonel Simpson’s orders, from the beginning
of the year. :

My reports cover the operations of the entire year, -

Very respectfully, your obedient servant,
O. H. ErnsT,
Captain of Engineers.
Brig. Gen. H. G. WRIGHT,
Chief of Engineers, U. S. A.

P

JMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE MOUTHS OF
) THE ILLINOIS AND OHIO RIVERS,

BETWEEN THE ILLINOIS AND MISSOURI RIVERS,

No work was done within these limits during the year other than
surveys and the establishment of gauges. The appropriations, of
$20,000 of June 18, 1878, and of $15,000 of March 3, 1879, are still avail-
able, with the exception of 81 ,174.]_.5, the amount expended for the pur-
poses above mentioned over and above a previous balance.

This money, having been appropriated for the improvement of the
Mississippi between the Illinois and Ohio rivers, must, I think, be ap-
plied so as to benefit the greatest number of persons interested in the
navigation of the entire stretch of river lying between those limits.
There is no doubt that one important feature of an improved river is
convenient access to landings; but the most important result to be
attained by the improvement, and the one first to be aimed at, is cheap

1359
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through transportation for freight, Passenger traffic is secondary, and
s0 is the freight for any single point. The estimate of the cost of the
improvement is for procuring this c¢heap through transportation, and
does not include the cost of improving harbors in cases where speeial
works are required for that purpose.

The harbor of Alton, which is the most important landing in that
section of the Mississippi, is in need of improvement ; but there is no
diffienlty with the navigation in that vicinity for vessels that do not
stop there, and unless Cougress should expressly appropriate funds for
that work it should be deferred, I think, until the river has reached
such a stage of improvement that attention ean be turned from the
primary object of securing good through navigation, to the sccondary
one of providing convenient aceess to landings,  Additional estimates
wun then be submitted to cover the eases of sueh landings as remain
inconvenient after the general improvement has been completed,

Considerable diffieulty is found uvear the head of Piasa Island, The
channel is exceedingly tortuous, and near the island is o ledge of rock
which is dangerous at low-water,  On the 23d of April T reconnmended
that the available fumds be applied to the improvement of that loeality,
and requested authority to make a hydrographic survey, with a view
to preparing a plan of the works required and an estimate of their
cost.  This recommendation was approved so far as to authorize the
survey, and the Iatter was begun in May. The fickl work was com-
pleted in June, and the map is now heing prepared. A plan will be
submitted for your consideration at an early day.,

The dam at Ellis Island remains as reported last year by my prede-
¢SSO, -

The sum of 81,500 was allottedd for the purpose of making the survey
nexar Piasa Island, to which $200 was afterwards udded for the purpose
of closing a gap between Eagle Nest and Tlop Hollow, which existed
in the permanent triangulation of the district.  The completion of that
work will give a contiected triangulition from the mouth of the Llinois
to the mouth of the Ohio.

The expenditures were:

For hydrographic survey oo it i et et creeereeenenns ve-ee 51,507 85
For waler ganges .o, o et e vt e 192 16
Total ooov vl et e emne e e e e aeee e veeass 1,700 00

The river and harbor act of June 14, 1880, contains in the item appro-
priating $250,000 for the improvement of the Mississippi River between
the Illinois and Ohio rivers, the following proviso, viz, “of which sum
* % % %15,000 may be expended on the liarbor at Alton,” the italics
being mine. The authority here given implies a desire that the sum
mentioned shall be expended at Alton, and this desire should be com-
plied with unless there are good reasons to the contrary, Strong rea-
sons, based upon general principles, have already been given. There
are others appertaining to the partieular ecirecumstances of this cnse
which have their weight. The estimated cost of the works required for
the improvement of Alton Harbor is $71,000 (see report of Col. James
. Simpson, Corps of Engineers, dated February 9, 1380), and that por.
tion of the works which should be built the first year is estimated to
cost $39,000, An examination of the plan of improvement shows that
ag expenditure much less than $39,000 will have little or no beneficial
effect.

The works proposed include a dike, A, B, C (see adjoining sketch),
corinected by hurdles at intervals of about 400 feet, with the Missouri
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shore. Their object is to collect all the waste water of the river at
stages below 14 feet and throw it against the main channel as it comes
down the Illinois shore, thus diverting that channel and causing it to
attack the shoal in front of the Alton Landing. The $15,000 under dis-
cussion could only be applied to beginning the dike near the point A.
The money would be suflicient to cross the deep water near a and to
carry the dike as far as somewhere near /. The work stopping here
could nof be expected to exert any beneficial effect upon the harbor. It
would exert an injurious effect, however, upon its own future. The foun-
dationnear b is now s bar, whichisdryat low-water. Theestimate is based
upon utilizing this bar with a view to cheap and rapid construction. If
the dike stops here for a season the bar will be scoured out; and it
will be necessary to increase the estimate. Without: the dike the bar
may be expected to remain substantially in the same position for a con-
siderable period. The only alternative is to make a further allotinent
of $24,000 from the general appropriation, so that the work can be
pushed through as far as the point B in one season. That cannot prop-
crly be done for the reason that the general fund is af best not large
enough to answer the demands of the general navigation interests, and
the diversion of any portion of it at this time to the work referred to
must be indirectly an injury to commerce.

SAWYER BEND,
[ ]
The revetment lhere remains in good condition. No work was done
during the year and none is contemplated for next year, unless some
repairs should become necessary.

- VENICE DIKE.
No work done and none contemplated.

OAHOKIA CHUTE.

The June rise of last ycar having filled up to a considerable degrece
the shallow channel at the upper part of the west chute, a heavy strain
was brought to bear upon the dam across Cahokia Chute by the falling
river, the result of which was, in the latter part of Aungust, a breach in
the dam. It being necessary to close this breach to prevent the destruc-
tion of the dam; and the special appropriation being exhausted, an allot-
mont was made for the purpose from the general fund. '

Tlie breach was repaired in September, and the dam was afterwards
strengthened at points which seemed to require it, and it has since re-
mained in good condition.

Details of the work will be found in the report of Assistant Engineer
D. M. Ourrie, hereto appended and marked A, BExiensive shoaling has
taken place above it, and it is thought that the severe strains will not
be renewed.

The expenditures were :

9,556, 77 cubio yards riprap.. .ccceceeiiiiiiiiiiiiatiianesneas $12,280 65
118,09 cords brush .. ...ceeennimiiaeemeciaeiininieionncnoscas : 246 81
$12,627 46
Engineering and contingencies..... N Y S P 411 25
12,938 71

86 E
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HORSETAIL BAR.

The term Horsetail Bar includes a stretch of river about 5 miles long
extending from the river Des Peres, the southern boundary of Saint
Louis, to the foot of Carroll’s Island. The average width when the
works were begun was about 5,000 feet. There were several large mova-
ble bars which obstructed the navigation, and it was no uncommon thing
to find as little as 4 feet depth of water in the channel during the low
stages of the autummn, the obstacle being sometimes at one point and
sometimes at another. The bottoin being composed of shifting sands
and mud, this shallow water was evidently the result of the inordinate
width, and the obvious means of increasing the depth was to reduce
the width. It was decided to undertake the contraction of the river to a
width of 2,600 feet. For this purpose a series of jetties or dikes perpen-
dicular to the shore were planned, and their construction begun in 1873.
Their outer extremities were to be connected by longitudinal dikes or
training-walls located upon the lines of the new banks, The construc-
tion of one of these training-walls was begun in 1877. The object of
these works way to confine the water of the river within the preseribed
limits by means of their own solidity and weight. They were built of rip-
rap upon a foundation of brush. The great volume and velocity of th
Mississippi, combined with the treacherous nature of the soil upon
which these structures rested, rendered the jetties a comparatively easy
prey to the currents. The attacks upon them were facilitated by their
great length and by the considerable intervals which separated them
from each other, neither of which could well be reduced in a river of
such magnitude. The training-wall, receiving the shock of the stream
in & more favorable direction, was not so liable to destruction by the
current; but a breach 800 feet long, occasioned by an ice-gorge, in the
winter of 1878-79, showed that this part of the work had in the climate
an enemy which was quite as redoubtable. It was then concluded that
to resist_all the destructive forces at work nothing less than a solid
mass of earth between the new and old banks would answer, or, in
other words, that the land must be wholly reclaimed, and that works
in the stream relying wholly upon themselves were not sufficient. In
the spring of 1879 the upper part of the area included hetween the
training-wall and the Illinois shore was divided up by hurdles similar
to those used on the Garonne and described in the last annual report.
Their object was to cause the water to deposit its sediment behind the
training-wall as it progressed. The solid form of the latter was pre-
gerved, but a cheaper method of construction was introduced, employing
temporary instead of permanent materials. The stone jetties were in a
dilapidated condition and were abandoned.

The remarkable results obtained from the use of the hurdles last year
led to the application this year of that class of construction to all parts
of the work: At many places, particularly in the line of the training-
wall, the water was too deep for the advantageous use of piles. At
such points the hurdles, or equivalent brush obstacles, instead of being
made continuous and in position, were constructed either continuous or
in sections upon floating ways from which they were launched. One
side was secured to the bottom by anchors, while the other side was
held up at the surface of the water by buoys. Various forms of brush
obstacles were used. They are shown in figures 2 to 8, and are fully
described in the report of Assistant Engineer D. M. Currie, by whom
most of them were designed. His report is appended, marked A, and
is intended to form part of this report. At first these floating obstacles
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were anchored to a horizontal mattress or sill (see figures 2 to 7), the
latter being intended to prevent the scour that was to be feared from
placing them in contact with swiftly ranning water. Increasing confl-
dence in their efficiency led to the temporary abandonment of the hori-
zontal membér for economical reasons. Further experience is necessary
to determine whether it will be advantageous to resume that method of
construction.

The governing principle is the same in all of these forms of construc-
tion. 'This is to utilize the building power of the river by inclosing the
ground to be reclaimed within slight permeable obstacles. These, while
smoothing out the boils and whirls and checking the velocity of the
water sufficiently to cause it to drop a part of ils load, present no great
obstacle to its flow, They are dike-builders rather than dikes :them-
selves. Allowing the water to circulate freely they counstantly intro-
duce new supplics of fully loaded fluid, and thus gradually and easily
build up the new banks. Under this system the progress has been
rapid, economical, and thus far satisfactory in its results.

A map showing the plan of the works and their present state of com-
pletion is herewith transmitted. i

Soundings taken in March, 1880, are written upright so as to read
with the title. Those taken upon each day are inclosed in brackets
opposite which the date is written. The stage of the river for that day
is found in the gaunge record at the margin of the sheet. Soundings
taken on the 29th and 30th of June, 1880, are written at right angles so
as to read when the map is revolved 90° to the right. These soundings
are reduced to the same stage as those of March. Those having the
minus sign indicate that the ground would be uncovered with the river
at that stage. The heavy, broken, and dotted lines show the plan of
the works not yet begun; the full lines those now completed. Upon
each line of hurdles are given the dates when it was built and when it
was repaired. :

LIt is no easy matter in the case of a silt-bearing stream to show
definitely upon paper the effect of the works of improvement upon the
channel. A statement that a certain depth existed before the execution
of the works and another depth existed afterwards miglit be strictly
true, but at the same time might be misleading and unfair. The chan -
nel is constantly shifting its position and the bottom fills or scours with
the rise or fall of the water surface. - It is a common oceurrence after
the summer rise that a gradual fall of 15 inches on the gauge is attended
by an increase of 9 inches in the depth ; that is, that during this fall of
15 inches there is a scour of 2 feet. Comparative sections of the chan--
nel are therefore useless for indicating the effects of the works. Know-
ing that with banks not too far apart there will always be somewhere
between them a good channel at all stages, we must turn for definite
information to the process of building up the new banks. _

Several sections embodying information obtained at dates earlier
than those of the written soundiugs are given upon the map showing
the results of the operations thus far. These may be supplemented by
the statement that the least depth of water found in tlhe channel at any
time during the year was 8 feet. In examining these sections itis to be
borne in mind that the works are built to a height of about 15 feet above
low-water, and that that portion of the river bed lying below that level
is mainly to be considered when making inquiry as to their efteet.

Section on E I shows & maximum fill of 27 feet since March, 1880, over
a width of about 320 feet and an average fill of about 10 feet.
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Section G H shows s maximum fill of 64 feet since the spring of 1879,
and an average of about_10 feet since March, 1880,

Section 1 K shows a maximum of 20 feet since Aprily 1879, and an aver-
age of about ¢ feet sinee January, 18850.

Section L M shows a maximum of 48 feet sinee A pril, 1879, and an aver-
ago of about 3 feet since January, 1880,

Section N O shows a portion of ground which was reclaimed to a height
of ubhout 15 feet above low-water last year. - Young willows began at
once to grow upon it, and deposits have now been secured to a maxi-
muin height of 19 feet 6 inches above low-water. These deposits have
heen obtained under uifavorable circumstances.  Most of the building
material comes from the Missouri River. .

If the Upper Mississippi is relatively high, the water of the Missouri
is kept on the west side of the river and away from the works, That
has been the case during the larger portion of the last spring. The
works have cost more and the results, large as they are, have been less
than may reasonably be expected under ordinary cireumstances.

The shoaling action is still going on, and during the present high
water may be expected to progress more rapidly than ever, as it is at
such times that the great movements of silt take place.

These resulty ave satisfactory., Nevertheless it is well to be cautious
about accepting them as final They are still to be secured and rendered
permanent. A great flood choking up the present low-water channel
of the river might throw it over mte—eur new made land and undo a
large part of this work.

Fortunately these obstacles are as cheap as they are frail, and ean be
often renewed without excessive cost. When the land behind them has
once become consolidated they may be expected, with some additions, to
secure it {from future attack. The improvement cannot be regarded as
secnre until the land has been raised to-aheight of atleast 25 feet above
low-water. The hurdles are built to a height of about 15 feet above low-
water, and are expected to cause deposits to that level. They cannagt
be advantageously built mueh higher, because they would be exposed
to rapid decay, while their action would be limited to the short periods
of high-water. It is proposed to secure the additional height of deposit
by a growth of willows covering the entire area to be reclaimed. These
with their roots will consolidate the land already formed and with their
branches will cause further deposits at high-water. The numberof years
which will be required to raiso the land to & secure height is altogother
uncertain, depending upon the height and duration of. the spring fresh-
ets, and also upon the relative height of the Upper Mississippi and the
Missouri rivers during those froshets. It is necessary that the govern.
ment should control the land and the willow growth; and: this raises a
question of riparian rights which will be again alluded to further on.

The willow springs up spontaneously upon the newly formed altuvial
lands in the Mississippi; but observation is wanting to show what is the
lowest level at which it will grow, and how much time can be gained by
planting cuttings. To gain some information upon the subject, as well as
to ascertain the best season for planting, I have had a few cuttings
planted at different levels about the first of each month during the pres-
ont season, using pieces of willow from 4 inch to 4 inches in diameter,
All the cuttings planted in March lived. Many of those plantod in April
and all those plauted in May and June died. It is proposed to continue
these experiments throughout the working season. '

The greatest sizo that can be given to the enclosed areas is not as yet
fully determined. The size-of those constructed this spring has been




APPENDIX P, 1365

about 1,400 by 400 feet, the shorter dimension being measured parvallel to
the bank. Itis thoughtthat this dimension can be increased, The other
dimension heing measured perpendicular to the bank depends upon
the amount that the river width is to be contracted, and may be made
the full length from the old {o the new bank.

The total cost of the fixed hurdles in the transverse lines, including
engincering and contingencies and all repairs, was $1.43 per ranning foot.
Of this, 44 cents, or 31 per cent., was the cost of transportation and wear
and tear of the equipment. The cost of the eurtains or floating obsta-
cles was $1.87 per running foot; but with these, owing to the adverse
circumstance before referred to, of a relatively low Missoari River, it was
neeessary to go over the same ground many times. To construct and
repair 2,600 feeb of dike consumed 21,000 feet of eurtains, the total cost of
which was $39,382.42, or $15.75 per running foot of dike. This, while
not more than one-third what a stone dike would cost in the same depth of
water, is hardly a fair showing of the economy of this system. At any
point far enough helow the mouth of the Missouri for the waters of the
tworivers to have becoine thoroughly blended, or at Horsetail itself, under
circumstances which ave common, if not usual, there in the spring, the
same results might have been obtained at a cost 50 per cent. less. Of
the $15.75 above given, $4.08, or 26 per cent., was {or transportation of
material and the wear and tear of equipment.

The items of transportation, &c., have been separated in the statement
of cost with a view to showing some of the pecuniary advantages which
would result from increased annual appropriations and enlarged opera-
fions. Works were carried on last year at Cairo and Cahokia Chute,
points sepurated by a distanee of 180 miles, It being impracticable for
one boat (o do the towing for works so far apart, two boats were em-
ployed. THither of them could have done twice to three times the work
it actually did do; yet neither could be dispensed with. The barges
were more fully employed, but for similar reasons were not worked up
to their full capacity. With the equipment fully employed, the cost of
transportation might be reduced at least one-fourth. As it forms about
28 per cent. of the cost of the works at Horsetail, this would be equiva-
lent to reducing the cost of those works 7 per cent.

The expenditures were—

Training-wall (2,500 feot):

2,301.56 cubie yards riprap ..o coeniiiii i iaeeen o 2,871 77
3,760,856 covds brush ... ooio il e 6,699 82
D DIICH v 5 0t mvm w5008 il 805§k 0 i s B eminis w8 et w8 3 101 43
Labor, rope, wire, equipment, &¢ ...coveiirtiieeiiieiiniann- 27,489 40
: — . 337,162 42
Hurdles (32,000 feot): A -
2,880 feet piles.. ..o vemninii i e it e oo 13,519 00
10,440 $060 PIOH covnse snesssme ps sus sms se s mwsmane smsme s 5 o5 56 o 3,276 00
4,697.37 cords brush ... ...t et e i e 8,671 89
100 cubic yards viprap 129 00
Labor, rope, wire, eqnipmoent, &e..cceeoveraneaaecciianan. .. 17,661 65
— 43,257 b4
Ingineering and contingoneies. .. ... ..ot it iiiin cii i ann. 4,723 43
Total...... s S S e eSS, S P S L S S BT 85,143 39

The works at Horsetail have been undér the immediate supervision of
Assistant Eogineer D. M. Currie, to whose report reference has already
been made. He is entitled to credit for intelligent study and zealous
devotion to his work. -

I have obtained useful hints as tosome of the details of the structures,
particularly the anchors, from Maj. Chas. R. Suter, and his assistant,
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Capt. T, H. Handbury; Corps of Engineers, who have been working on
a similay field in the Missouri Rivor.

An allotment of $150,000 has been made to this work from the appro-
priation of June 14, 1880, 1t will be employed in the construction of brush
obstacles similar to those used this spring, covering all the remaining
ground to be reclaimed, in accordance with the plan herewith transmitted.
It is expected that this will practically finish the work, though, as above
explained, it must be the objeet of cave for an uncertain number of yoars.

FORT CHARTRES DAM,
No work done and none contemplated.
TURKEY ISLAND DAM,
No work done an none contemplated.
PROTECTION OF BANK NEAR KASKASKIA.

This work was extended down stream & distance of 1,100 feet in July,
when the funds allotted having been exhausted, it wag suspended. It
was discovered, however, in August, that owing to a considerable seour
in front there were a number of slides, and that there was danger of
great damage being done unless steps were taken at once to check the
scour,

Accordingly $15,000 from the gencral appropriation were allotted in
addition to the sums mentioned in Colonel Simpson’s last annual report.
This was employed in placing brush mattresses 50 feet wide along the
foot of the slope, outside the former work, for a length of 3,305 feet, 'The
danger of immediate destruction was thus removed, but the work is still
in a precarious condition. Tor details, see the report of Assistant Engi-
ner Charles 8. True, which is hereto appended and marked B.

The expenditures were:

7,870,560 cabie yavds viprap ... ool i e e 311,406 44

2,10020 cords Brusli . .ooe oo enriirrrt ir e ienerem——, e 3,202 50

Exeavation ... e e e 163 30

Labor, rope, &C. covevirit i ettt e teceen veeeenee 2,509 47
) — $17,421 71
Engineering and contingencies.. ... i e, 1,279 71
18,701 42

The direct: protection of this bank is a difticult undertaking, . The
plan of construction has beeu that suceessfully employed at other points,
viz, a brugsh mattress at the foot of the slope extending up to low-water
mark, and above that level a covering of stone. 'This plan has not been
here altogether successtul,

A light covering of stone is not sufficient, and the soil is not stable
enough to bear the weight of & heavy one, A continuous thatching of
brash might answer the purpose temporarily, but it would soon decay.
The net of June 14, 1880, contains a proviso allotting the sum of $20,000
to this work, which it is proposed to employ in an attempt to change the
direction of attack of the river, and to finally cause deposits where there
is now a scour.  Beginning at the extreme upper end of the bend, per-
meable dikes of hurdle work will be run out at intervals into the stream.

The cost of the work seems to have far exceeded the expectations of
COongress, by whose order it is being prosecuted. The appropriations
for 1877, 178, and *79 were, respectively, $5,000, $10,000, and $8,000, The
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expenditures were $5,000 (which was a total loss), $20,000, and $30,000.
the differences being taken from the fund provided for the itifpr'ovéihéhl;
of the navigation between the Illinois and Ohio Rivers. The original
sums allotted by Congress being also taken from that fund, it would
seem to be carrying out the will of Congress to add to them It the cir-
cumstances of the case require it. But the fact ought to be stated that
this work is not fiow in the interest of the general navigation, but is
mainly of importance as a protection of lands. Bank protection is a
useful aid to navigation by stopping the supply of channel-choking
material and by preventing the river from increasing its width ; but the
river in this vicinity is in a bad shape for perpetuation, and the advan-
tage to be derived from protecting the bank is miore than counterbal-
anced by the ugly shape of the channel and by the absorption of the
funds go much needed elsewhere. It is much to be desired that any
sums which are to be expended upon this work should be provided in
addition to those designed for improving the navigation.

The cost of continuing the protection to the end of the bend is esti-
mated at $204,000, of which 850,000 can be expended to advantage next
year, if specially and independently provided.

LIBERTY ISLAND PROTECTION,

No work done and none contemplated unless some repairs should be-
come. necessary to the old work, which is now in good condition.

DEVIL’S ISLAND.
No work done and none contemplated.
DICKEY ISLAND TO MOUTM OF THE OIIO,

Operations were suspended about the middle of October, the appro-
priation being exhausted. The revetment was extended up stream a
distance of 2,900 feet. .1t has been raised to a height of about 20 fect
above low-water throughout itsextent. The report of Assistant Engineer
Ohas. 8. True, who had charge.of tlie work, is appended, marked B, to
which attention is invited for details,

One remarkable fact incidentally noted by Mr. True is the low-water
width of “‘he Mississippi River. A section was taken by him on the
25th of September, when the Gray’s Point gauge read 7.07 tfeet above
low-water, and it was found that the whole volume of the river was
passing through a space 743 feet wide.

A still less width was noticed lower down but was not measured. In
each case the channel was bounded on one side by an ordinary sand bar.
This shows that no practicable amount of contraction of the river will
insure deep water all the way across, and is to be borne in mind when
projects are under consideration for improvement of Saint Louis Harbor
or other important harbors.

The expenditures were:

13,648.90 cubic yards riprap ....occcveee ciiiiiiiiienaeaaen £21,616 12
1,621.30 cordn Drugh . cc.cce cccvan sacacs sonscsseciae rnnnns 4,872 79
Exeavation ... coer ceneiiir it ittt racean iacean 100 35
LAabor, ToPo, &C .. oeevene ittt ciinaotn cacniecacaanaeacas 315 01

$26,935 17
Engineering and contingencics ... ...t iiiiiiiiiiaiiieieiaienian. 1,271 78

$28,206 95
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The revetment at this locality now covers a length of 14,200 feet, in-
cluding that portion previously covered by the spur-dikes of the Cairo
Land Company. The latter was repaired and strengthened by the
United States. The work wholly new covers a distance of 10,700 feet
built in 1876,°77, 78, and '79. It consists of a brush mattress covering
the foot of the slope, and a covering of stone above low-water mark, the
latter oxtending to a height of about 20 feet above 'low-water., It is
proposed to protect the bank above that level to a height of about 30
feet above low-water by a plantation of willows. For this purpose
$5,000 have been allotted from the appropriation of June 14, 1880.
When that is done the original project will be completed and the
work will have reached a- stage when it becomes of secondary impor-
tance in the general scheme of improving the navigation. The loeal
interest desires its extension, and this, while not of primary importance,
will be useful to the navigation interests. It would be injurious to the
latter, however, if it be allowed to absorh the funds needed so much
more at other points,

1t is recommended, therefore, that this work be separately provided
for, The sum of 850,000 can be expended to advantage during the year
ending June 30, 1882, if specially and independently provided. It is
proposed to employ i6 in removing portions of two of the old spur-dikes,
and in extending the protection about 1,500 feet down stream.

SURVEYS.

To comply with the provizions of the river and harbor act of March 3,
1879, a special survey was made of Alton Harbor and of the Mississippi
River opposite to tk- mouth of the Missouri, for which the sum of $2,000
was allotted and expended from the appropriation for examinations and
surveys and contingencies of rivers and harbors, Two differet subjects
of discussion being involved, the map was divided, and that part cover-
ing Alton Harbor was forwarded with Colonel Simpson’s report of Feb-
ruary 9, 1880, and the remainder with his report of March 25,

Much office labor was expended in working up the data obtained the
previous year for the Board of Engineers upon the low-water naviga-
tion of -the Mississippi and Missouii rivers, with a view to putting the
information obtained in proper shape for transmittal to the Mississippi
River Commission.

This work was under the immediate direction of Assistant Engineer
R. B, McMath; who was assisted by Assistant Engineers Wm. Popp and
W. 8. Mitchell. His report, with 21 tables and 49 sheets of diagrams,
was forwarded to Col. Z. B. Tower, Corps of Engincers, on the 7th of
February, in compliance with your instructions of January 20, 1880.

Included in the surveys undertaken for the Board, which were sus-
pended upon the organization of the Mississippi River Commission, was
& line of levels to extend from the mouth of the Illinois to the mouth of
the Ohio.

The establishment of permanent bench-marks along the bank being
necessary in carrying on the duties of this office, o party was organized
to continue that work. Advantage was taken of the opportunity to re-
trace the shore lines, and correct the topography of our maps. This
work has been carried down as far as Kaskaskia Bend, where it was
suspended on account of the appropriation being exhausted. It was
conducted by Assistant Engineer P. C. I*, West, who is entitled to credit
or skillful management.

A resurvey was made of the protected bank near Cairo,
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The gauge at Gray's Point has been read daily throughout the year.
Gauges wero established in April at Grafton and Alton, and daily ob-
servations have since been recorded.

The expenditures were:

Survey at Alton Harhor, & .. ooor i i iire i ane 42,000 00
Examinations, &ec., required by Boavd of Engincers on low-water naviga- =
tion of Missiusippl RIVOF . .. ccc cues imsnne sbosmssssesesnssas sovsneosnnnne 4,848 .09
Level and topographic survey.......coceoeeenoinio .. N S O B R 6,890 80
Hydrographie survey near Piasa Island ..o oo coooie i iiiviiiin e eenan 1,507 85
Survey at Cuiro protection. ... ... ..o it s ean 220 75
Water gauges, including the $192,15 reported above for gauges betweon the
Iinois and Missonri......cooe i i i reieer eeene 282 16
B 11 ¢ | (R, o e B B TR S 5 SR B A 15,749 64

An allotment of $5,000 has been made for the purpose of continuing
the work of leveling and correcting the topography from the appropri-
ation of June 14, 1880,

Operations will e resumed as soon as the stage of the river will
permit. »

One of the most-important developments of this survey is the evidence
which the present position of the shore lines affords, that the stability
of the banks has decreased with the settlement of the country and the
clearing away of the forests. Weakened banks permit more rapid
erosions, give the river greater width, and therefore less depth, and the
navigation is injured. The fact that the river has materially widened
within the last 60 years is generally acknowledged by those best in-
formed, but all evidence that can be procured in support of it is useful
in resisting claims for damages, by establishing the position that our
works of improvement are works of conservancy. And if this widen-
ing process is still going on it is evident that the navigation is still fur-
ther deteriorating. An examination of the shove line shows that in
every case where cleared fields along a caving bank are interrupted by
a patch of woods the latter projects out into the river. It is easy to be-
lieve that the binding quality of the roots, and the protection formed
by the fallen trees at the foot of the bank should have this effect.
Wooded banks yield finally, of course, but the rate of erosion is so slow
that the river has time to build up on the opposite side, and there is no
increase of width, Four extracts from Mr, West’s maps, selected at
points which had been previously covered Ly authentic surveys are sub-
mitted in illustration of this point.

Extract No. 1 shows the shore line opposite the mouth of the Missouri
as it was in 1870 and in 1879. 1In nine years the caving at the upper end
of this ground, where the bank was stocked with woods, was almost -
nothing ; at the middle portion, the ground being cleared, there was an
crosion of over 900 feet, and at the lower portion where woods are found
again there was from 100 to 200 feet of erosion.” No.2showsawooded bank
just below Oarroll’s Island, as it was found in 1872 and in 1879, It has
been exposed to the attack of the main channel for seven years,and the
erosion is nowhere greater than 200 feet,-and in some places is less than 20
feet. No. 3 shows a bank alternately cleared and wooded just above
Kimmswick, as it was found in 1873 and in 1879, An erosion of 1,600 feet
in the deepest part where the bank is cleared has occurred in six years,
and the river has been widened that much. The wooded point at the
lower end has held on in a remarkable manner. No. 4 exhibits Fish
Bend, where the erosion has been more rapid than at any other point cov-
ered by Mr. West’s snrvey. Nearly 2,000 feet has been washed away in
the deepest part in the five years since 1874. The prominence of the
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patch of woods, marked A, near the middle of the bend is apparent to
tho eye. The next patch below, marked B, though at first glance its
prominence is not so apparent, has held on so as to make the river at
this point narrower than at any other within these limits. The survey
of 1874 gives only one bank of the river.

The facts of which these are examples lead to the belief not only
that the navigation has been deterioratingin the past, but that the pro-
cess is still going on, and will increase in rapidity as further clearings
are made, and that, unless energetic measures are adopted to replace
the guards established by nature and removed by man, the day will
come when the navigability of the river for vessels that now use it will
be destroyed.

EQUIPMENT,

The greater number of the works in this district being situated at
points where it is impracticable to procure suitable boarding accommo-
dations for the force employed, itis necessary to provide public quarters.
To construct buildings on shore would necessitate the acquisition of land
and the serviees of a keeper.throughout the year when the work is sus-
ponded, and in many cases the buildings would be needed but a short
time. A Detter arrangement is to provide floating quarters which cau
be moved from point to point, and be brought together for safe-keeping
with the other property when the work is suspended. Two quarter-
boats having a capacity of 48 laborers each, with the necessary kitchen
and office room, and with accommodations for the overscer, &ec., were
built at a cost of $2,000 each. It is proposed to gradually increase the
number of these boats as appropriations are made.

Barges No. 4 and No. 6 having become unserviceable, were condemner
and dropped.

The hull of the steamer Anita is nearly worn out, but can probably be
made to answer through the coming year.

RIPARIAN RIGHTS.

One of the most important questions connected with the improvement
of the Mississippi River is that of riparian rights. The reasons why it
is of special interest to the Engineer Department are that under the
present frequent, if not general, interpretation of the common law: 1st,
the boundary between private property on the banks and the public
highway is not defined, while it is of great importance that it should be
deflned if the government is to be held liable for damages caused by ifs
works, and it is important in any event in order to avoid trespass; 2d,
the accretions caused by the works belong to the owner of the adjoining
land, while it is absolutely necessary that the government should con-
trol these accretions for a considerable period after they emerge from
the water; 3d, the United States has no title to alluvial islands formed
by nature, or to lands reclaimed by its works, while it requires such
lands for the cultivation of willows, and should in equity fall heir to
them as they are formed.

1t is uncertain how far the laws declaring the Mississippi a public
highway have impaired the right of private ownership of the bed. Of
the two States bordering upon my district, the courts of Illinois hold
that this right still exists; those of Missouri that it does not. The
Supreme Oourt of the United States has decided that it does, and again
that it does not. But I believe that a majority of the States hold that it
does, and this must probably be considered the present law of the land.
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It cannot be considered good law, because it is not good policy. The rea-
soning by which the adverse decisions referred to were reached was prob-
ably based upon the supposition that the public requires only a passageover
thebed. Thatisnotthecase. The public requires to go down toand under
the bed to establish substantial works upon it and to keep them there for-
ever. It requires to remove the water from parts of the bed, and to put
such parts to its own uses for an indefinite period. If the right of private
ownership is recognized, the United States can do nothing without tres-
passing upon private property ; there can be no further argument as to
the ownership of accretions or ¢ tow-heads,” and it is in the power of
any ignorant or malicious riparian owner to place endless obstacles in
the way of the improvement.

Considering the bed @s a whole, the question of ownership is of far
greater interest to the United States than to any individual, for to the
former it is a necessity ax the site of its works, while to the latter it is
of little practical value. But at the margin of the stream the interests
are more nearly equal. Concedeing that from the nature of the case it
is necessary that the government (whether State or national) should
own the bed of the stream, it remains to define what is meant by the
bed, and to fix a boundary between the public and private property.
This boundary is necessarily a movable one, and must be the water
edge at some given stage, a low, a high, or a mean stage. The question
has been decided in France according to the old Roman law, “ripa ea
putatur csse quae plenissimum flumen contivet,” and there the bed com-
prises all the ground covered by the water when it has reached its great-
est elevation before overflow. )

Whatever elevation the waters may reach, so long as there is no over-
flow or flood they are within their own domain, and this is properly con-
sidered the bed. The question of determining the exact level at which .
flood begins at any loeality is left to the executive. This arrangement _
has worked well there, and would probably work equally well here.

The contraction of the river, where it is excessively wide, results in
. the formation of considerable bodies of reclaimed land. It is necessary
that this land should remain under the exclusive control of the govern-
ment for an uncertain number of years, until by successive deposits
from the river it has been raised to a height at which, with suitable pro-
tection, it is secure from ever becoming again the site of the river. As
riparian rights are now interpreted, these formations become the private
property of the adjoining land owner as soon as they-emerge from the
water. This doctrine seems fair enough when the accretions are the
result of natural causes, bnt when they are the result of large expend-
itures of money, its fairness is questionable. The accretions may be an
injury to the riparian owner by removing from hiin water for his animals
and his land ; but from the nature of the case they would not be caused
in any but places that are already shoal or liable to become 80, and could
not cut him off from navigable water any more than the shoals did be-
fore, On_the contrary, by giving him a right of way across the new-
made land, his approach to deep water would be facilitated. -

It 'scems to me that the small injury of compelling hit to go some-
what further for his water is one of those that the individual - must
always be ready to suffer for the benefit of the public, and that if a
right of way be allowed across the new land to the river, no injustice
will be done in declaring these reclaimed lands the property of the
United States. This question has been solved in a different way in
France, by fixing as the boundary between public and private property
the \\'a(:exnedge at a high stage: The new-madoeland thus remains under
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the oxclusive control of the government until it has reached a hoight
at which it can be eultivated. [t then reverts to the adjuncent proprie-
tor, the right of the government to exact an indemnity belng recog-
nized.  Probably this solution would be a less shocek to legal prejudices
than for the government. to assume the ownership outright.  The indem.
nity exneted; however, conld only be the difference between the value
of the land before improvement and that after. The former being
nothing, the financinl vesult to the viparian proprietor wonld be the same
under either solution,

Aside from the necessity, from an engineering point of view, of con-
trolling the reelaimed lands for a series of years, they arve of great value
to the government in the cnltivation of the willows, wlich are a vital
uecessity of the improvement. The supply of willow brush in the wild
state is limited.  There is even now no great surplus, and if the opera-
tions should be extended there will be great difiienlty from this souree,
At prosent the price is low, but it would not be dieult for an enter-
prising individual to secure such a monopoly as would enable him to
oxnet o price many times as high,  The only safeguard against exorbi-
tant prices or a failure of the supply altogether is to own willow planta-
tions. Now the means by which it is expected to canse deposits upon
the reclaimed land, and thus raise it to a secure height, is a plantation
of willows, We have therefore not only made the land, but we have
nlso stocked it with a growth that is of great value to us for improve-
ments elsewhere. There is every reason, then, why the government
should take possession of these lands if it can be properly done.

Alluvial islands of recent formation, or, as they are generally known
upon the river, * tow-hends,” are of equal value to the United States for
this purpose, and of no value whatever to any other person, unless the
United Htates becomes a purchaser of the product. ‘I'hese belong either
to the owner of the adjacoent land or to the riparinn State, but in no ease
to the United States. A title to them could be obtained from the legis-
latures of the riparian States if it is once settled thav they belong to
those States. But looking at the subject independently of the law, it
would seem that these formations should belong to the United States,
because they are-of value to it and to no one else, and becnuse in exer-
cising its power of conservancy it often finds it necessary to assame
ownership to the extent of romovinf. parts of them as public nuisances;
also, beeause it is often practically impossible, in a stream a mile wide,
with a frequently-shifting channel, to toll to which one of two opposite
States the formation would-belong.

It seems to me that these various considorations should receive the
attention of the government now, while the interests at stnke are com-

ratively small.  The rectificntion of the Mississippi River will givean
ntrinsic value to ownerships which are now but little more than ldases.
The value of the principal product, willows, now almost nothing, is in-
oreasing, while increase of the population must nccessarily increase the
value of the land. To leave them to work their own solution in the
common lnw is at best an expensive method, and judging by some recent
decisions it is one which may result in rendetring & prosecution of the
improvement impractionble. The difficulty can be solved by logislation
declaring the bed of the river a part of the public highway, and there-
fore public property, and defining the bed to be-all ground fyh‘ig below
high-water mark, the determination of the exact line whish shall be
considered high-water mark at any locality being left tothe executive, 1t
i? respectfully recommended that steps be taken to secure such legisla-
tion.
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DAMAGES CAUSED BY THE WORKS.

Closely related to the foregoing is the question of damages to riparian
owners, caused by the works of improvement. Although its settlement
may not be within the reach of legislation, its present discnssion will be
profitable if it shall bo found that the government can properly assume
a position opposed to all such claims.  Iaving taken up such a position,
no opportunity should hercafter be lost to obtain and record evidence
which may affect it.

KEngineerving operations wpon the river, though they will eventually
benefit all riparian owners, will at first afiect some of them favorably
and some unfavorably. One man’s property will be washed away, while
another’s will receive accretions, One water front will become inacessi-
ble, while another will receive the main channel. These changes are
constantly oceurring in the course of nature, and are submitted to now
as inevitable, But when the losses can be charged to the operations of
the government, the sufferers will be less placid,  If engineers are work-
ing in the vieinity the changes will be attributed to them, whether right-
fully or wrongfully, and claims for damages are to be expected.

[n an opinion of the Attorney-(ieneral, Mr. Caleb Cushing, dated Oc.
tobor 19, 1833, it is shown that while the jurisdiction and ownership of
the shores and Led of a navigable stream are vested in the States and
not in the United States, “a power exists in the Fedoral Government—
a jus mdjistaticum—for the conservation of the public vights of naviga.
tion and commerce,” and he remarks that “the power to regulate the
use of the shores and beds of navigable waters, so that the lawful pur-
poses of commerce and navigation- shall not be hindered, is quite dis-
tinet from the right of eminent domain,”

The subject under discussion by him was the power of the United

States to prevent tho construction by man of a nuisance in a navigable
water; but it seems to me that the application of the principles laid down
may be extended to such natural but temporary nuisances as are con-
stantly being construeted by a silt-bearing stream like the Mississippi.
Among these are snags, islands, ‘tow-heads,” bars, and other shoals.:
Indeed, such application is tacitly recognized by t‘m appropriation of
money for the removal of these nuisances,
- But the government is liable in these operations to be considered as
acting on the offensive instead of, as is the fact, on the defenaive. The
distinction is o very important one, when the claims for damages by ri-
parian owners are under consideration, If the works of improvement
are works of consorvancy, and are planned so as to do no willful and
malicious-fnjury to an individual, there can be no valid claim for dam-
ages. If on the other hand o new state of affuirs, never known before,
is being . produced, and the water highway is really being mado bettor
than it ever was before, and to the injury of a riparian owner, asin a
slackwater improvement, damages may properly be claimed. -

The shoals in the Missfssippi are constantly shifting their position, and-
there are very few spots now ocoupied by them where there-has:not been
deep water. within a. recent period. It is pretty. well established that.
thore was in former years a depth. of water throughout the navigable.
channel at the lowest stage at least equal to what we shall endeavor to
obtain by our works. It would of course be impossible to show that tho
form given to the river after improvement was the same as that it once
had, but it would be suflicient to show. that only the works.necessary: to
remove the nuisance and to keep it-from returning had been constructed.

1t is o fact that we are not attempting to make an unnavigable river.
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navigable, nor even to obtain a_greater depth at any given point than
often naturally exists there. Although the river as a whole may, when
the work is completed, be in better condition than it ever was before,
and the charncter of the stream as a whole is thus being altered, the
same cannot be said of any small portion of it. Considering a section
bordering upon the property of any individual, our object is simply to re-
store what once existed, and to do it in such a way that the restoration
shall be permanent. '.l‘im river may, for this purpose, be compared to a
railroad constructed originally with two steepslopes in its cuts. Constant
slides obstruct the use of the highway. A removal of the obstructions
and o correetion of the slopes put the road as a whole in better condi-
tion than it ever was before; yet these are strictly works of conservancy.
“Therc is no doubt, therefore, in my mind, that all works of improvement
of the general navigation to the extent of obtaining a channel depth of
10 or 12 feet below Saint Louis at the lowest stage may be properly re-
garded as works of conservancy, '
This view of the matter can work no hardship to the present riparian
~owners. As before intimated, no man who now possesses a deop-water
front can count upon long retaining it; nor ean the owner of land be
assured of any period during which the river will leave him in possession.
He holds his property with this understanding, and it is valued aceord-
ingly.
CONTRACT SYSTEM.

All work during-the year has been done by hired labor and the pur-
chage of ‘material in open market. It is intended to continue this system
during the coming year, as the work here cannot be done by contract
without injury to the public interest. Both systems have been tried,
and the contract system has been found the more expensive of the two.
(See Annual Report of the Chief of Engineers for 1877, page 514.) But
& consideration of still greater importance is that the present system
enables us to make advances in the art of river improvement which
would not be practicable under the contract system, The plan of the
improvement is one thing; the method of construotion is another. No
change is contemplated in the former. 1t is the plan recommended for
rivers of this character by every engineer of repute from the time of Frisi
to the present day. It is in brief to concentrate all the waters of the
river in a single water-way of moderate width; that is, to close island
chutes and contract the width of the river where it is inordinately great.
1t is the plan lately recommended b?' the Missigsippi River Commission,
and there is no presumption in saying that it is the only possible plan
by which the navigation can be improved. But the methods of con.
struction have been greatly altered and improved. Using at first, in
1873, the method successfully emz)loyed upon some of the largest Eu-
ropean rivers, we have by successive stops developed a totally different
gystomni, a8 is shown above in the description of the works at Horsetail.
Kach step forward has been an experiment, and to this the contract
system would have been directly opposed. The present method is con-
sidered good, but it cannot be asserted that no further advances are to
be made, and until that becomes practically the case, the contract sys-
tem will be an injury to the interest of the government.

The treacherous foundations of the Mississippi render it necessary that
the engineer should have full liberty to change his plans whenever nee-
essary; the varying height of the water makes it essential that he should
be able to push his work or to slaken it according to circumstances;
and the superior building power . possessed by the river at one season
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compared to what it possesses at another, renders the season of the
year at which the work shall be energetical{y pushed far from a matter
of indifference. The engineer in charge must, therefore, have full con-
trol of his works and all their details.

To place their execution in the hands of a contractor would almost
certainly involve failure. Even if this were not the case the contract
gystem would necessarily increase the cost. There are serious difficul-
ties in the way of preparing specifications, All estimates are necessa-
rily uncertain,

As the conditions change, the character of the work is liable to
change. If the water becomes suddenly deep a different form of cou-
struction is required from what would be used if it remained shallow, A
shifting of the channel, or other causes, may make work difficult which
promised to be easy, and vice versa. Knowing these risks, responsible
contractors will not bid without a wide margin of profit. The result is
cither to pay a high price for the work or to throw it into the hands of
irresponsible persons. The latter would probably be the more usual
result, and it would in the end be fur the more costly. The forfeiture of
bonds is & poor return for the damage caused by the loss of a working
season and the possible necessity of preparing new plans, involving the
removal of work which, in competent hands, would have proved bene-
ficial, but which has become an obstruction to navigation. 1t may be
said that a careful scrutiny of the business reputation of bidders will
prevent the latter evil. The answer is that betiween those persons who
are well known to be responsible and those known to be the reverse
there is a wide fleld of eharacter, containing all grades of honesty and
capacity, and that many bidders may be found to whom no valid objee-
tions could be raised in advance, but who would, nevertheless, hold a
position in the business world far below what t‘le work on this river
requires. And it should be borne in mind that the field is open to all of
tham. The character of the work is totally different from that bein
executed by any private individual in this country. If & bidder coul
come prepared with his plant and with experience in similar work olse-
where, there would be a fair chance of his shutting off many of those
who have neither; and there would at least be a pretext for awarding
him the contract, even when lower bids had been received from others,
But here no one has the experience, and few, if any, have the plant.
With competition under these circumstances there can be but one result,
and that is to award the contract to the person who, groping his way in
the dark, is willing to take the greatest pecuniary risks with the least
profit as inducement.- It i8 not reasonable to expect that that person will
be the one who will have the inclination and the power to carry-out his
contract at any and all costs to himself,

APPROPRIATION OF JUNE 14, 1880,

The allotments made from the appropriation of June 14, 1880, amount-
ing to $250,000, were, for— ;

Repairsand contingenoies .......ccoceeieiuiiiiiieiiiactioncrernccescscones $10, 000
Liovols and tOPograPhY ceeecereverecarcceccvacccssssces tosssssascsecossses 0y 000
THONBOtRL] BAD 5 snis: wuswmn we s wns s sws mins 65958 S S1HmaD HES-05E SEBE R —— 160, 000
Cai20 PIOLOOLION . sios 505 ss samoms sn s smswan sass suasen ss5a sror sumssms saesms s 5, 000
Located by CONGIess.cocee covreernreneeneethorcronascsessanossancesscocnass 20,000

T (U 190, 000

Which leaves a balance of $60,000, available for beginning & new
work. '
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The two worst places-between Saint Louis and Oairo are in the viein-
ity of Widow Beard’s Island, between Carroll’s Island and the mouth of
the Merameo, and just below Kaskaskin Bend. The least depth of
water found last autumn at tho former was 4 feet 4 inches, and at the
lntter 4 feet.

The changes going on at Kaskaskia Bend and just above render it
impossible to foretell what the shape of the river will be in a fow years
from this time, and what will be the line of its approach to any works
which might be planned for the improvement of the locality mentioned.

. Attention will therefore be turned to that portion of the river lying
between Carroll's Island and the mouth of the Meramee, A survey of
the loeality will be undertaken as soon as the river has fallen to a suit-
able stage, and o plan of the works required, with an estimate of their
costy will be submitted aa soon afterwards as practicable,

COMMERCE TO BE BENEPRITED,

It is not practicable to give with accuracy the smount of commerce
that will be benefited by the completion of this work., The statistics
collected by Colonel Simpion in 1877 showed that the value of the com-
mereo which actually floated upon the Mississippi between the Illincls
and Ohio rivers was then $178,000,000, exclusive of the value of vessels,
This evidontly is no measure of the commerce to be benefited, since the
ratos by river affect the rates by rail. A considerable part of all the
commerce of the Mississippi Valley, whether by land or water, must be
benefited by the improvement. There are no reliable data within my
reach for estimating the value of this commerce, It has been estimated
by some persons at $5,000,000,000. Much of this is independent of the
river, and the value itself may be too high or too low; but, without
claiming any approach to accuracy, the figures serve to give a-general
iden of the magnitude of the intorests involved. If they be divided by
10; & value of $600,000,000 will still remain, and this will undoubtedly
l'afl below the truth.

KSTIMATE FOR YEAR ENDING JUNE 30, 1882,

It has been shown in-the annual reports from this office that the great
differonce between the annual estimates and the amounts appropriated
would result in very much overrunning the total estimate before the
work: is completed; and the opinion was exprossed last year that, with
annual appropriations of: $200,000, as have prevailed, the final improve-
ment would cost $20,000,000 instend: of $7,084,000, as cstimated, and
would ocecupy a contury, Two hundred: thousaiud dollars is less than 3
per cont, of the total estimate; and $250,000, the amount of the appro-
priation for next year, is about 33 per cont, “As 2 or 3 per cont. of the
total cost would not be an extravagant estimate for keeping the works
in repair after tliey were once wlhiolly completed, it is evident that the
time and the cost given above are rather under than over stated, The
cstimate of $7,084,200 was submitted in 1876, proviously to- whiolt-time
$725,000 had been appropriated, leaving $6,0569,200 to be provided. The
avnual appropriations since tﬁat date have varied from nothing to
$260,000. ‘There is, therefore, reason now to add to the original esti-
mate, but it is retained for the present with the hope that enlarged
operations and improved methods will render it possiblé to recover the
ground loat:. There remained to be appropriated! on the 30th of June,
1880, $6,039,600, Leaving out of account the immense financial advan-
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tiages to the government and the public which will result annually from
securing cheap through transportation at the earliest possible moment,
it may be stated that the work will be accomplished with the least out-
lay by six annual appropriations of $1,000,000 each. The less the annual
appropriation the greater the final cost. I therefore submit an estimato
of $1,000,000 as the amount that can he advantageously expended dur-
ing the year ending June 30, 1882, And, in order that this sumn may
produce the greatest results, it is of the highest importance that it should
he applied exclusively to the works of primary importance to the navi-
gation interest. To expend any considerable portion of it at this time
in the protection of local interests, as at Alton, Kaskaskia, Cairo, and
similar places, must evidently be injurious to the interests of commerce,
It is desirable that snech of these works as Congress thinks proper to
prosecute at this time should be provided for separately. Separate es-
timates for those which have heen begun, viz, Kaskaskin and Cairo,
have been given under their respective headings. These aggrogate
¥100,000, which is added to the amount required for the navigation
interest, making %1,100,000 in all, It is proposed to employ this sum
in completing the works now progressing and those to be begnn at Piasa
and Widow Beard’s islands, and in beginning works near Ierculaneum,
Platin Rock, Fish Bend, lort Chartres Island, Jones’s Point, and Hat
Island, of which detailed estimates esumot be given in advance of the
survey requived for the actual heginning of each work, It is possible
that obstacles may be developed at other places before that appropri-
ation becomes available, which may be worse than those now existing
at the points mentioned. In that case the programme given wonld be
modified. .

In submitting this estimate attention is again invited to the fact that
the forces which have injured the navigation of this portion of the Mis-
siggippi are still at work. It cannot be stated too often or too plainly
that the navigability of the river is in danger. The question involved
is not simply whether better navigation shall be seenred, but whether
sieh as now exists shall be preserved. The works required to accom- '
plish the one objeet may be made to accomplish the other. The longer
the execution of them is postponed the more there will be to do, and, as
hefore stated, the slower they progress the morve they will cost.

The work is located In the collection distriet of Now Orleans,

Amount of revenue colleeted at the port of Saint Louis for the fisen) year ending
June 30, 1840, was §1,176,000.57, a

Money statement.

July 1, 1279, wnount available..,.......... 58 ol b e P £200, 246 27
Amount received for fuel sold to ofleers. .......... g ¢ s 30 00
Amonnt approprinted by act approved June 14, 1580, ..., 250, 000 00

.

3450, 275 27
July 3, 1820, nmount expended during Nseal year: .

By Col. J. H. Simpson, Corps of Engineors................. 127,118 66
By Capt, O, H. Ernst, Corps of Engincers ... ............. 38,306 55
July 1, 1580, outstanding Tabilities ......covvevnvevnn. ... 1,421 49
—— 166,936 70
July 1, 10, minount available coeeiieiiiiiiiiniiiit i ireeiiiecnncenee. 283,338 57

Amount (estimated) required for completion of existing project......... 6,039,600 00
Amount that can Lo profitably expended in fisenl year ending June 30, B
1882 toeeeet it e b4 e assnesns sanses snnensassesssens §, 100,000 00

87 1
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Offico furitare ,..ooveenicvenennne rrereceseion $172 05 #4112 00 40 00 $224 05
Inatvumonts and survey materinl 1,080 24 42 50 75 00 - 1,060 70
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Totals o oooseinninaiiicanenriiiiiireaoinaa.” B8R 418 48 5 120,471 78 © 128,203 30 80,020 42

Engineer Office, United States Army, in acvount with the Uniled Stales.

H

Po approprintions, allotments, &e., ! - By oxpenses of offee............,,’ $60, 851 B4
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To appropriation for improvement of * :

Misaisalppl River at or_near Cape

Cirnrdean and Minton's Polnt, Mo, |

approved Juno 14, 1880 ............. 20,000 00
To appropriation for lee harbor al | : .

Snln[-’ Louls, Mo,, approved June ; !

14, 1880 veurssoranosresnscenveeenes. 50,000 08
*I'o cash for fuel, sold to officors.....; 40 00 i
*Tonnpaid percentaEs. .ooaaeeenins Q00 17 i
/s Mnc!llly forinbor. . ceceierrcnenn. . 621 32 i

FOR eeerneenesconnnseeemnnnss. 1,760,078 20 | TO eeneeeemnesenanenneass| 1,700,678 20
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A,
REPORT OF MR. b, M, CURRIE; ASSISTANT ENGINEER.

Saint Louts, Mo., July 8, 1880,

Carraix: The following m]mrt of operations for the iImprovement of the Mississippi
River at Cahokia Chuto and Horsetail Bar during the flseal yoar ending June 30, 1880,
is respectfnlly submitted:

CAHOKIA CHUTE,

The dam across Cahokia Chute was broken on or about August 30, while the water
wis nprmnchlug the low stage. The broach after being fully developed was 300 foot,
wide with 24 feot maximum depth, Its location was eastward from a point 100 feol
from Arsonal Island,

‘The rovetment on Arsenal Island helow the dam was soriously injured by the strong
current pouring through the breach, which eroded the hed to great depths and under-
mined {t. The dam hal sottled at soveral points along its length so that its crest pro-
sented an uneven surface and an irregular width,

‘The work of slosipg the breach was commenced on the 24 and completed on the 20th
of Septombor.  In closing this breach large stone was used to break up strong curronts
and was found to be in the Interest of economy, A considerablo saving was made in
the nmonant of materisl required by a change in the alignment, doﬂoct»inp{' it up stream,
so that the hole in which the maximum dopth was found oxtended only into the lower
slopn instend of ncross the wholo Lase of the dam, as it would have done had the dam
been roinstated upon its orviginal line;

Aftor closing the breach the orcst of the dnm was dressed to an even surface and as-
nearly te o rogular width as practiocable at moderato oxpense. Its general clovation
waii.‘lcz_ft, 9 feet above low-water with approaches at each end rising by gradual slopes
to vet.

A mat of hrush was placed in the base of the revetment helow the west end of tho
dam, and, a revetinent of stone was extended up the slope of the bank to about 12 feet
above low-water. The bank sbove that elovation belng vertical, or nearly so, was
left to recoive a slope by the action of the river at high stages before being revetted.
All of these repuirs wore completed by the lust of October.

The following statement shows the quantities and cost of material expended :

9, 556,77 oubic yarda stone placed as riprap ............ P PST— $12, 280 66
118,09 cords brush.........cveveevrnennnnnnnn. R ——— esess * 246 81
Engineering and contingencles «ooeee oveeiianenniiiiiiiiiiieciennan... 411 25
g 1] 1 - 12,938 71

HORSETALL BAR,

The work of this fiscal year at Horsetall Bar was In continuation of the construetion
of the training wall, and the hardles in rear of it.

During the two years immedintely preceding, a sootion of the tralning wall wns
built botweon dikes Nos. 3 and 4, and another from the willow bar above dike No. 2
down stroam, & distanco of 5,956 feot, leaving & gap 2,600 feet long, which had au
averigo dopt’h of 22 feet with the atage of the river at 12 feet ahove [
closo 51“ gap was the obfeot of this year's work on the fraining wall,

On the map of Horsotall Bar, showing progress of work and the results obtained,
this gap is shown hotweon points marked P and Q.

Of the lines of hurdles shown on this map, all of those above dike No, 2,and the
third one below the dike, were.built last yeur. .

The progress of the sittin up, or the results obtained, may be seen’in a general
way by comparing the soundings which are shown on this map, after being reduced
to the same plane, from surveys made at different dates, as follows: Maroh 25 to April
4, 1879; January 206 to 28, March b, 9, and 17, and Juno 29 and 30, 1880 or, better,
:;,v comlgxring profiles made from soundings which will be introduced in the details of

ho work, :

The first-named survey extended only down to dike No. 3. At that time there was
Jt hole helow dike No. 3, 70 feot deop ab low stages of tho river; while below dike No.
2 a hole {8 shown 62 feot deep. Both of these had filled considerably beforo the opera-
tiort}s of this fisonl yoar commonced, the former to about 50 feet, and the latter to
333 feot. )

Training-wall,—In obedience to vorbal instruotions, estimates of the probable cost
of closing the gulg in the training-wall were submitted September 9, in which seven
difteront forms of construction were compared, ranging in solidity between a solid

ow-wator. To
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wall of stone placed in ri\)ra on a brush foundation, as shown in estimate No. 1, to
& permeable structurs made by planting feathers upon a foundation mattress, as in
estimnto No. 7; and in ;n'olmlﬁo cost between 100,000 for the structure contemplated
in estimate No, 1, to 17,000 for that in No. 7.

The form proposed in estismate No. 7 was approved, and its construction proceeded
with in olwd’ium'u to instructions received per letter, of which the following is n copy

“ExaiNeER Orrice, UNITED STATES ARMY,
. * Sainl Louis, Mo., September 9, 1879,

“Sim: Your letter of this date, submitting estimates of cost for closing the gap in
Ih? tr;liulng-wnll at Horsetail Bar, using various forms of construetion, has been ve-
cefved,

“Your design numbered 7, consisting of mattress and ¢ fonthors,’ promises gomd
results, and fs worthy of u trial.  You will plenss proceed with the work, using that
form of construction, keeping eareful notes of cost and results,

“ By command of Colonel Simpson, and in his absenee.

HVory respectinily,
0, H. Enrxst,
*Caplain of Lngineers.”

The following extract from the letter submitting the estimates, deseribies the essen-
tial features of design numbered 7 to which referenee is made in the foregoing letter:

YESTIMATE No, 7,

“ For a permeable strneture, which may he made by planting n sufefent monbher
of fenthers ona foundation matiress to cheek the enrrent and canse deposits,

“A fenther nuy e mude by tuking two saplings us long as can be obtained, con-
voniently and nailing smaller saplings or brush fo them (see diagram 3 a) as cloge to-
gother us mny he practienble thronghont their entire length, and then it may he
planted on the mattress while aflont by nnchoring fts butt end (o the hottom grillage
aud attaching its top to a buoy,  The buoys nay be boxes, barrels, or booms. formed
of dry lags or drift womd,”

Othor detalls were given which may he omitted here, as they will he found in the de-
seription of the work nctually done,

In accordunco with verbal instruetions, suitable floating ways for constrieting and
Inunching mattvesses in place were prepared, using for this purposs barge No, 3, which
had become unserviceable for the transportation of heavy materinl. To p epave the
barge for the recoption of the ways it was cut, in halves after runuing bulkhends neross
ou either side of the midship section, entting the gunwales away to give the. proper slopo
to the ways, nnd flrmly connecting the parts together as shown in Iig, 1.

In Fig. 1, which is a perspective view of the ways, illustrating their form of con-
struction, A A are parts of the hurge connected togother by the beams B B, The Wiys
a a iy &, project ovor the end of the barge to enss the matiress into the water, and
it the oppodite cnd a clear spuce was left on the barge for convenience in hundling
lines and materinl, ]

The ways had an availuble width of 68 feat, and about the same available length
was all that could he obtained, A platform-was suspended from the beams which
unpported the ways over the space hetween the parts of the barge, and o povtian of
the deck was left oft’ the barge so that men could pnss under the matiress while con-
structing it. . -

These preliminary preparations having been completed, the work of closing tho gap
was begun at the upstronm end Septembor 27, and was vigorously proscuited from
that date to Decomber 16, whoeh it was suspended on accoumt of -ise ‘running in the
river. It was resumed January 12, and continued until the close of the flsenl year
with o greater or less force, aceording to olrenmstances, the forco being regulnted to
some extent to snit the varying conditions of woather, stnge of river, and state of
available funds,

A pormorble systom of works has been adhored to throughout the yeur, The fol-
lowing formns of constrnction, howover, have buen tried oxperimontally : The matbress,
with feathers nttached ; the ‘mattress, with eurtains; and, without the mattress, tho
opon curtain and the closoly woven curtain, Iach of these presents novelties which
may nako a specinl deseription interesting,

Roferring to the accompanying tracings, Fiyg. 2 is s perspective viow of the form of
construction mnde Ly attaching fenthers to a foundation mattress in which A s the
mattress, E F are feathors attached to'it by flexible connections, ¢ cand B B are buoys
supporting the tops of the feathers at any desired height. Fig. 3is an end view of
the same, and PFig., 3 « is n cross-scotion of a foather, ) .

The mattress A was construoted of a lower series of poles, a, attached to the longi-
tudinal ties C; above the polesa longitudinal polesd werelaid ; above these two tiors
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APPENDIX P. 1381

of brush, d and ¢, were lald, crossing each other as shown; and above these'a sorles of
poles, #. The whole was hound together by wires or small lines of sisal, munilu‘ or
tarred rope pussing through the mattress from the upper to the lower sorles of poles.
Lines of sisal rope were, for economical reasons, more nsed than the others, though all
were used experimentally,

The ties C wero used to give tenacity and strength to the mattress, and to fuolli-
{nto the enso with which it could he moved and sunk in lont; sections or continnously.
To gerve this purpose required that they should liave tennclty and strength sufoiont
to resist the foree presented by the difforont volocities, depths, and diractions of our-
ronts, driftwood, and other débris incident to variable stages of the river, together
with the woight of tho ways and a floating section of mattress. They were usually
four in number, of maniia rol)e of from 4 to 6 inches in circumference, according to
the forcos they would probably have to resist:

Lines woro also attached to tho mattress transversely at snitablo intervals, to be
usod in hanling it into position and holding it there while being sunk. These lines
were so attached that they could be removed nfter the mattress was placed. This
was done by wolghting long sections of the foundation mattress with stone keeping
always a short section nfloat to keop up' the continuity, Although the form of mat-
tvess hevein tesoribed was that most gonerally used, other forms, consisting some of 3
tiors of brush, and some of only 1 tier‘were tried. _

‘The fenthers woro attached at the most conveniont time after the mattross was com-
pleted, regardless of the time of Jainching. They wore made in plico by taking two
poles selested from the brush of larger size, having o length about-equal to twice the
dopth of wainr, and nailing brush to them as shown in Figs. £, 3, and 3a. Their butt
onds wore attached to the foundation muttress by means of small lines of sisnl rope.
These lines wore usually about 2 inch in diametor. Buoys made of socond-hand

-water-tight barrols were attached to the tops of the foathors hy means of lines of
small stsal rope,

Although the foathers. made and attached, as shown in the accompanying tmcinﬁga
and described In the preceding pnmpfmph, proved to ho an excellont device for the
purpose for which they wero designed, und especially well adapted for use in stron
cross-currents on acecount of their treedom to swing in the curront from belng attache
fo the foundation masttress at a singlo polut, as n consequence presonting a minimum
surfuce to the action of .the eurrent, still their constiitotion proved to be tedious and
the progress made was slower than had been anticipated, ;

Experiments wers therefore made with other devices for the vertical or inclined
membér in ordoer to find .somo form equal to fenthers in efficioney, which could be con-
structed more rapldly and at less cost. Theso exporiments were successful and led {o
the substitution of & design which is deseribed in the following extract from a letter
amonding the orlginal design and asking authority to make further experiments, whieyg

was submitted October 15,
* » » A 4 » ¥ *

¢ Deslgn for a mattress to protect the bottom against seotir, combined with a permeablo
suspended component to check the current and causo deposits-in the rear of it; said
spspended component may he composed of feathers, weeds or enrtaiss, or any combi-
uation of them, and should be attached to the mnttress whilo aflont. The matress
when snok will form the ancliorage for the spsponded comg_onent._ Foanthers were do-
fined in the letter to which this refors, Wends may be the Brownlow weed or any
modification of it, Curtain, as nsed heye, menns a suspendod mattress, and may ho
made in any of the usual forms having any desired degree of flexibility angd permea-
bility, amdl oither in sections of any convenient length or continuous, An odge of the
curtain having beon attached to the mnttress, the opposite edge is kept afloat by one
or more hioys, The curtnin and mabtress may be constructed tuﬁoﬂmr by slnking ons
side of the muttress and buoying the othor. In that onso flexibility may be obtained
by severing tho mattross.oii the line of division of the sunken and suspended portions
and conneoting the parts by ropes, wires, or other suitable menns,

“‘ The sections imay bo made in two or mnoresections, vertioally, in convenient longths,
and may he folded on the mattress for convenlence in making and placing them, or
they may bo made to roll up after the manner of Venetian blinds, o

“The mattress may be made in séotions of uu{ dosired lengtli or contintions,

* This design iu some of its forms i3 applicable to the improvement of silt-bearing
strening, as dams ii olosing chutes or otlier branches for the protection of caving bunks
below low-water, for contracting channol widths, and for giving direction to currents,
and it may be used in either shoal or deep water,”

Authotity to make further experiments having beeu granted, the forms of constrc-
tlon shown in Figs. 4, 5, 6, and 7 were used experimentally. In Fig. 4 is shown a
perspective view of mnttress A, with ourtain H, folded upon it on the ways to illus-
trate the inode of construction. The curtains were usually constrncted, however,
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after launching the mattress. Fig. 5 is u perspeetive view of the mattress and curtain
after being placed, - =

In Fig. 6 an end view is shown of the mattress with 2 forms curtains H and H2, H
being the samo as shown in Figs. 4 and 5, except that one section is left off. Fig, 7
shows an end view of the muttress with an edge supported at the desired height to form
the inclined member. 1 and H are mattresses made in the usual form with one or two
tiers of brush as was desired to suit the wants of each ease. They were jointed and
folded on the foitndation mattress for convenience in handling during coustruction.
1?2 was made by weaving brush on a wnrr of wire or sisal ropes, It was rolled np on
tho foundation mattress during construction and unrolled itself in placing it.

‘The forms shown iu Fig, 2 to 7, inclusive, were used prior to December 1, and in loea-
tion from the upper end of the gap down stream n distunce about 1,600 feot. The
foundation mattress was built in two sections, one extonding 965 foet and the other
from that to the lower point to which this form wasused. A section of mattress with
cartaing attached went adrift during a storm Novembor 18, und another section was
lost December 1, while being placed. Thoe stage of the river at that thme was unfa-
vorable for placing matiresses in long sections in that part of the training wall, the
havs on the east side of it being submerged while the solid portion of the upper sec-
tion of the wull was ahove water, which enused a strong current tosef epstward across
that part of the wall under process of construction, which combined with the lmproba-
hility of having continued favorable weathor after the 1st of December, made it inex-
pedient to continue the form of construetion that had been used.

Tho construction of the training wall was continued with o light form of eurtain in
complianes with Instructions contained in your letter dated DecemYer 2, of which the
following is n copy : - )

¢ ENGINgER OFFICE, UNITED STATES ARMY,
¢ Saint Louis, Mo., Dccember 2, 1879,

“gire In continuing the construetion of the training wall at Horsetail Bar, you will
rlennﬁ use during the remainder of the season a shinple open work enrtain without the
wrizontal mattress. ‘This curtain isto be anchored to the hottom by stones, the upper
side buoyed as before. It will be constructed of willow brush of the size now used,
and it will consist of a single thickness, the pieces being placed 12 apart from center
to, center, thus leaving an open space between the pieces of about 8inches. The
picces will be so placed that they will ocoupy o vertical position when anchored, They
will be bound together with wire as verbally oxplained to yon,

“You are requested to prepare ons of the barges for attaching the anchors and tri‘)-
ring them all together, as verbally explained to you. ‘The curtains should he made
in lengths as great ns practicable to sink at one operation. The limit will probably
e about the length of the anchoring harge.

“ By conumand of Colonel Simpson,

“ Very respectfully, )
“0. H., Enr~sr,
“Captain of Lnginecrs.
“Mr. Do M. Coenrnag,
¢ Asgistant Isngineer.”

The work was continued with a single line of this opetr curtain untfl interrupted hy
ica, Decomber 15, when it had been extonded to the upper end of the lower section of
tru’ininlg-wnll, though not quite to the portion above water.

The last of these eurtaing was placed December 13, und had their buoys eut off soon
ufter by ice, which commenced running heavily two days later, giving them an in-
sufliciont test,

‘The form of construction described in the foregoing letter and used from Iecember
2 to 15, is shown in perspeotivo with anchorage attached in Fig. 8, in whieh K are an-
chors, W weights of stone attached to the lower edge of the curtain, Pending the
preparation of & barge, the curtain was constyucted upon temporary ways erected on
one of the barges by Pluchlg stage iﬂauk with one end raised upon trestles, which'
sorved the purpose well, oxcept that the length was limited to from 26 feet to 30 feet
hy the spaces between the hog-chain braces. . -

Tho anchors K, shown in Fig. 8, wero made by filling with stone a receptaclo pre-
{:m'ed by taking three pieces of saplings about 4 feot long, and placing them in the

aso in the form of an equilnteral triangle, with sides about 2 feet long, letting the
ends of the saplings project, Having bored holes through the iutersections and middle
}mints of the sides, these hoop lpo]es were bent and an end of each passed through the

1oles in the middle points of the sides and the other ends passed throngh the holes
through the opposite intersection of the saplings, and all wore fastened in place with
wedges, Thon wire or small rope was woven on the roles, forming an open basket or
receptacle, with meshes small enough to hold stone, the bottom being of rough boards
or saplings, These anchors are shown in horizontal, vertical, and isometrical projec-
tions in Figs, ¥a, 8D, ¥c, respectively. ‘They contained from 600 pounds to 1,000 pounds
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of stone, They were used throughout the remainder of the yenr but the manner of nt-
taching was changed from that shown in Fig. 8 to that shown in Fig, 9, by which the
weights nttached directly to the lower edge of the curtain were replaced by anehors
attached by short lines, ] - ’

Instructions to resume work on the training-wall were received per lettor, dated
January 9. The senle of operations contemplated, and the form of construetion to be
used are shown in the following extraet from that lotter:

“ENGINEER OFFICE, UNITED STATES ARMY,
“Suint Louis, Mo., Junuary 9, 1880,
“Ru: As the present, mild weather and open river offer a favorable opportunity to
complets the closing of the Enst Channel at Hovsetail Bar, which was inferrupted by
Jee in December, you will pleaso nrake arrangements to resume operations upon a sinalil
seale at that poind,
L * £ » A ¥ *
“*The method of constrnetion will, for the present, be the same as that last used, viz,
a light eurtain of brash, anchored at the hottom and buoyed at the top, and made in
lengths ng great as Jrracticable, ;
* By commund of Colonel Simpson,
“Very respectfully,
“0, 1, KrNst,
“ Caplain of Ingineers,
= Mr. D. M. Cennng,
S oAnnistant Engincer.”

. ,

Work was resumed Junuarey 12, in accordance with these instrnctions,

The work which had beon done dnving the full season had stood the ice that had
cnnsed Ity suspension without sustaining any very serious damages,

A few baoys had been out from the curtaing above dike No. 3, leaving a small gap
there, and the buoys had bheen cut from the open eurtains that were placed at{he lower
el l‘l)fl“m gap after Deeember 1. On the remainder of the wall the work was in good
condition. @

The fivst work after resumption was to repair the «lumn{.{(m to the open curtning by
conunoncing at the up-stream end of the space, which had been filled with them, and
refilling that space with curtuins made in the same form, except that the barge men-
fioned in the lotter dated Decomber 2, having been compieted the length of the cur-
taing, was inereased to Y6 feet,

Aftor filling this Jower spaco with curtaing, another line of them was placed, com-
mencing ab the up"or end of the gap above dike No, 3, and extending to the fower
end of the work, thus doubly eovering the lower space with open eurtaing,  Still the
water passed through with too great velocity to admit of muech doposit. This was
remedied, in part, by reducing the spuces bhetween the poles or pieces of brush, amd
still more by placing another sories of poles in tho spaces between the poles of the
first sorfes, attaching them by wires to the firat.

The current still pussing throngh with too great velocity, another form made by
weaving brash on poles was used, in accordance with verbal imstructions. This form
had heen dasiﬁnod during. the .1l sonson, nnd was submitted with the report of oprra-
tions, for the fivst halt year, as o suitnble device to be used in deop water, and in
lines of hurdles or transverso lines, This form, together with harge and with anchors
attached, is sbown: in perspective in Fig, 9, in which H is eurtain, with joint A,

The brush, or smaller poles b, are woven or wattled on the lnrger poles @, Tho
anchors K aro resting npnn ) plntform P, which is hinged to the side of the barge,
nud is raised by means of clining n attached to the shaft S, having a wineh at cach end,
the dogs of which are connected by an ivon rod, so that both may be tripped simulta-
neously by pulling a lever, The joint 2 was used chieﬂ{ to gnin widthfor nse in deep
water, butit also inoreased floxibility, and that may be the more valnable advantage,

With time, the buoys which had withstood the winter's ice, became unservicenble
from various causes; such as heing filled undor pressure constantly dpplied during
long intérvals of t{me, rotting of lines, blows received from drift-wood and other
débris, so that it beeamo necessary to place another line of ountains on the whole
length of the gap. 'T'his was dono, commencing at the upper end of the gap April 15,
und reaching the lower end June 2, after which a small working party kept the works
in repanir until the close of the fisenl year. The close curtnin shown in Fig, 9 was
used in this line, except that the brush having heen procured without the constrite-
tioh of that form in view, some of it was too stiff to be used in that wn*v, and to
utilize all of the material on hand, the use of the wired curtain was continued, making
them glose by making the meshes small, and by attaching an extra series of poles,

Of the linies of hurdles shown in reur of the training wall (see map)-19 were built
during the fiscal year, They are those below dike No. 2, with the oxception of the
Jd from that dike, which was built before those between if and the dike, because the
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water thero was vory deep nt that time, 52 feet having been found in that vielnity,
with the river at 12-feet stage on the Walnut street gauge, Saint Louis.

On vesuming work on hurdles Septomber 17, of this fiscal year, this line was found
to have been somowhat damaged and was vepalred,

The order of construction of the lines for this fiscal yenr was Nos, 11, 12, 13, 14, 15,.19,
completed during the first half.of the yenr, while piles were driven for lines Nos, 15,
16, 17.  Lines numbered 11, 12, 13, 14 were broken during the winter on the shoal-
water, near the edgo of the sand-bar. Thess were repaired, and the lines helow to
dike No. 4 were constrieted dnrimir the se¢ond half yeur.,

During the high-water in April, Tines Nos, 11 to 28 were broken and wore repaired.,

The aggregate length of hurdles constructed during the year is 32,000 feet, includ-
ing the reconstruction of broken portions of lines, ‘The dates at which lines wero
constructed ave shown on the map 3 the flest in order of time showing completion of
construetion, and the others that of repairs,

Two forms of construction wore used.  The first was the snme as that used during
the fiseal year ondingJune 30, 1879, in which the horizontal rods wers wattled dircotiy
upon the plles, and the volds were filled with brush placed vertieally, Horizontal
rody were pushed to the hottom in water 26 feet deep, by means of the hurdling forks.
The other form was made by wnmhui the brush on poles selected from the larger
brush,  This form was placed by attaching the upper edge to the piles and weighting
the lower edgo with stone, [t was designod and snbmitted with roport of oporations
for the first half of the fiseal yoar, as a suitable form of construction, to he used in
lieu of hurdles, where the depths of water are 8o great that horizontal rods eannot he
pushed to the bottom. In Figs, 10 and 10a, respoctively, are shown a horizontal rear
view and a eross-gection.  The ndvantages clatmed for it were that the spaces hetwenen
the piles conld be incrensed to from 12 to 16 feet, and that in water too deep for piling,
the upper edge could he supported by buoys.  More important claims may be added,
that if attached loosely to the piles, it will sink into any scour that may occur, and,
thut it will exort no huoyant efiort to raise the piles ont of their places,

In the accompanying profiles, the dotted free-hand lines show the bottom at the
dates of the surveys mude In the spring of 1879, from March 25 to April 4, and-the
hroken lines show the bottom from surveys of January and March, 1880, The free-
hand lines show the bottom at the close of the fiscal year. The planes of low-water,
and of 16-foot stage, or the heights to which the horizontal rods of tho hurdles wero |
extended, are shown, ’ .

The sections were made from soundings obtained from the surveys named, and their
lines selected away trom the hurdles beeause the average progress of the s{lfing ur is
correctly shown thers, while the hurdles cause disturbances in their immediate vicinity,

The following statement shows quantities and cost of material expended—

1. Training-wall: _
a: 2,300 linenr feet matlress, with curtiiing, &ec., expended con-
strueting und repairing 1,500 feetof wall, in which were used—

1,431.67 enbie yards stone .. ..o oo veiiieiiiiieiie .. &1, 030 60
1370 cortls rush . e o oveve i e ST y— 1,111 92
Lubov, vope, &€ coeevevmaniiiiiii i qeee B, 352 4F

s ' ) - — §7,495 00
Transportation, equipment, tools, &oe ...oooeveie i, 2,750 14

b, 13,700 lineat feot; eurtain, expended constructing 1,000 fect,
and repairing 2,600 foet of training-wall, in which were nged—

300,89 cubic vards atone .....c.coeeeevenenrveoncorcoonoees A86 94
B I84.85 covds Dol . . . . con sns v isstsnansesnssas smnessnss 1,614 10
S pEles dRIVON ..t i e i i inaaae 80 -35
Labor, rope, wire, &¢......... 5 S e G e 17,278 65

_ 19, 460 04
Transportation, equipment, tools, &€ .occeevaceeecnnnenn T —— 7,44% 24

2. Hurdles:

32,000 linear feot constracted, in which were used— .
100 cublc yards stone...ceeveonee ciecvoceanonctonsoncaeas = 55 00
4,697.37 coids brush......... B S B A BB el Sy S 3,508 84
3071 plles driven.... oo lveveeioiion i cirecieeieaneane 12,824 38
Laboryyarn, rope, &C€..ocveeeiecncoacaecscaces saceaes.. 12,808 38
¢ ] —_— 20,106 59
Fransportation, equipment, tools, &e..ooveeecevecaar cinnnnn.. 5 Sm s 14,080 95
Engineering, contingeneles, & .oovn o viceetioacecaaevanernane. 4,723 43

Total.....coscemmomiss T o earoreencrecoancannasionans 85,143 39
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All of the forms of construnction that were actually used durlng the yenr have heen
deseribed.  Still the study of some of the practical difficulties has led to designs which
may prove valuable during the fature Prugress of the work here or ni other places.
They are submitted with that hope, and with the convietion that the permeable sys-
tem promises success to an extent which entitles it to a full and impartinl trial,
ne;;mr:)l}uss of the gpecitic torm of construction which may, in the end, prove most
suitable, ’ -

The loss of a section of matiress, with curtaing attached, December 1, while it was
heing rluccd in deep water, having a strong current crossing the line of the wall at
an angle not less than 45 degrees, was certainly not caleulated to inspive confidence
in the practicability of \)lucing continuons mattresses, with curtaius attnchoed, under
such conditions, The following solution of that problem seeures the practicenl-advan-
tages of eontinuity without incurring any great visk of loss,

. The foundation mattress may be loaded to a greater density than that of water hy
placing stone or other suitable materinl between the courses of brush during the *n'o'c'css
of construction, and hefore launching make rvopes fust to it af any greater distance
than the depth of water from the down-stream end, and lay off on the ropes a distanee
cqual to that from the point at which they ave made fast to the down-stream ond of
tho muttress, Having completed the section of mats and curtaing, Jauneh and sink
in the usunl way, adding sufficient weight to the top course of brush to secure the
whole in place. Commence construsting the next scction of mat at the points marked
on the ropes attached to the sunken mats so that when the new seotion is plnced ft
will join that previously placed, sceuring the advantages dus to eoitinuity without
cncountoring the practical diftfculties thut may be expected in rluclng continuons
mats in strong trangverse currents and deep water, with unfavorable weather or varia-
blo stages of the river, with its drift-wood or loafing ice.  In deep, tirbulent water, if'
the curtuin were continuous or jointed in all imaginable directions, and undor such con-
ditions, it would not be practicable to bring an equal strain upon all the connections
with its anchorage or to determine in advance the strain which any of the connections
would havo to beay at times. The problem would he greatly simplified by breaking
the continuity of the curtain in vertienl scetion as shown in Fig, 11, which is an end
vioew of the mattress, with curtains attached.

Other practical difficulties haye heen encountered, which ave chiefly due to the po-
culiar conditions presented at Horsotail Bar, which may lead to an essentinl modifien-
tion of the design to adapt it to these conditions. These conditions arise from the
introduction of the clear water of the Uli)per Missisaippi River, which maintains itsolf’
distinet from that of the muddy Missouri whenever higher stages prevail in that river,
rendering it only an intermittent silt-hearer.

No_data is.availuble upon which an estimate can be based to detormine approxi-
mately i what portion of the year such conditions might be expected to exist. It
is known, howover, that since these works have been in progress such conditions havo
prevnilc(f the greater portion of the time, The effect of this Is to lengthen the time

n-.(}uired to secure deposits and to inereaso the possibilities that works, though suit-

able for continuous silt-hearing rivers, may be destroyed or injored to such an extent
us to render them inefiicient before they accomplish thelr work.

The forms of construction nsed during the year were designed to ncc(mnl)llsh their
work in a sluf;lo season, and were not prepared with a view fo have thom with-
stand heavy blocks of lee or drift-wood running continually, nor Is it probable that
nnylef'nnomienl design can be found that will resist these destructive ngents indefi-
nitely, ,

Tho buoys are the !ml'ts of these works most linble to destruction both on account
of their oxposed position while floating on the surface and their tendoficy to beeome
water-logged whensubmerged. It is not practionble to construet a buoy at any eco-.
nomical cost that will withstand heavy ice or drift-wood, nor has any satisfuctory
form of submerged hnoy been discovered, keeping econamy of cost fn view, .

An attempt to decide at this time whether the eonditionis numed habitially exist at
Horsctail Bur would he premature, -A series of observations conducted through a long
poriod of time would be necessary to obtain the facts, nud they, when eollected, would
tlecide the question whether a form of construction designed to resist these destructive
agents, or which would be less exposed to their action even uf. a small advance in first
cost, would not be more econontical in the ond. ;

The subject was stidied with a view to prepare to meest an emergeney which the
long continued clenr water at this locality suggested might arise, and the results of
that stitdy.are submitted with the belief that whether or not it should becomo desira-

blo to change the form at Horsetail Bur, they ave suitable forms for works wherovor
the conditions named prevail. - ' { _

In the followin% designs the buoyshave been dispensed with, and the vertical men-
bers are made self-supporting by placing successive conrses of grillages or open net-

work mats of brush, cane, or pther suituble material asshown in cross-section, Fig. 12,
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In this section the grillugesare shown without any foundation mattress, and this form
would be snitable wherever there wuas no tendency to scour the bottom.

When so used they could be placed by attaching weights in any snitable 1 vmer;
for instanee, sevoral giiillages could be hound and a tlooring made to hokd the weight-
ing materind as shown. .

In Fig. 13 the grillages ave shown attached to n foundation mdatiress which serves
the double purpose of anchorige to the grillages and protection to the hottom, The
grillnges are shown here bmm(ho ench other and to the foundation mattress by watt-
ling the poles of which they are composed on other poles snitably attached to the
mattreys,  ‘This is only intended to show one of the muny ways in which the attach-
ment ean bhe made, :

In Fig. ‘14 iy shown a permeable sereen throngh which the water may be made (o
pass in a finely divided state if the grillages should be too open, and the whole is
shown as huilt upon two lines of piles. Phis form would be suitable wherever the
dapths are not very gront.  The distances between piles should he regulated to suit
the necessities of ench case, |

All of the forms composed of grillages ave especially suitable for the base of works
or that portion helow the plane of ordinary Jow-water. e

The materinl used in constructing any of the forms should be homogeneous, or at
least should possess equal lasting ¢ualities in the positions they respectively oceupy.
With this in view experiments were mado with hoop-poles of whito onk and hickory
woods as fastenings of curtaing to their anchorages or joining sections of curtains
together, Theso experiments show conclusively that seleeted poles, free from knots
or other defeets, would he suitable means of attaching enrtains, fenthers, or other de-
vices to their anchorages joining sections of snid deviees, and that pins or “grubs”
of Hul) snme wonds would be suitnble means of binding mattresses or open grillages
together, .

Two other important considerations should reeeive attention in duuiﬁ,rning works to
improve silt-honring rivers, by securing a deposit of a portion of their sediment. These
are the degree of permeability and the height that should be given works in order
to secure the best results. The degree of permeability which promises the best result
is that which permits the water to pass through with such small velocity that vortices
having transporting energy will not be formed, and at the same time suiticient to keep
up the circulation and convey away the ‘water which has deposited its load of sedi-
ment. This degreo of permeability f‘s indicated by an oily or glassy appearance of the
surfuce flowing smoothly without boils or whirlks. The height that would be most
effective woulh be above the stages from which deposits are expected to be obtained,
for while tho works are submerged there is a stratum of water above them having a
free flow while that bolow is obstructed ; in other words a greater velocity smper-
posed upon a less, which would tend to form vortices, and, if the differénce between the
two velocities is grevt, vortices may be formed having energy sufficient to scour in
the immediate vieinity. This eflect may bo seen well defined in a thin sheet pff
water pouring over o weir, It Is diffienlt to secure deposits immediately behind soiid
works which are submerged only at meun iind bigh stages on nccount of the scour
produced by vortices generated i)y the water pouring over them. The effect of per-
meable works ditfors from that of solid in degree only. If the velosity could be
checked so that on entering the lower pool it would not differ greatly from that of
the pool, vertices having scouribg energy wonld not be generated and deposits would
be seoured close to the work as well as further away. In permeable works this is
done while the works are not submerged. -

Willows were planted on the bar in rear of the training-wall, in compliance wich
instruetions per letter, of which the following is a copy :

“ BENGINEER OFFICE, UNITED STATES ARMY.
'  Saint Louis, Mo., February 23, 1880,

L8i1r: With a view to asvertaining the best season and the best lovel at which to
plant willow cuttings upon the soil reclaimed from the river, you will please make
some oxperimental plantations at the first of each monith during the coming sceason,
beginning on the 1st of March.

“The outtings used for the purpose will be fresh cuttings, 3 feet long and of any
size, from § to 4 inches in diameter, the growth of last year, however, being consid-
cred tho best. They will lm‘slmrrched at one end and thrust into the ground to a
dopth of 12 to 18 inches. They will be planted in groups of 10 each, in quincunx order,
the distance hetween them being 3 feot.

A group will be planted at the level 14 feet above low-water, one at 16 feet above
lew-water, one at 16 feet, &c., up to'2 feet, making twelve groups each month,  These
levels are to be ascertained instrumentally, -

*The groups for each month will be arranged upon a straight line, at n sufficient dis-
tance from the other plantings to prevent any difficulty in ide_nt{fyiu s them. Tho
positions and dates of the plantings will be recorded upon a sketch of the ground.
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“ You will please keep such notes upon these plantations as will enable you to make
a full report upon the subject at the end of the senson.
“ By command of Colonel Simpson,
“ Yery respectfully,
“0. H. Er~sT,
“Mr. ). M, Cennie, “Caplain of Engincers.
¢ dgsistant fongineer.”

The groups were planted as nearly in accordance with the instrnetions, hoth in time
and in order, as was practical. They were.dolayeld on ‘aceount of the rush of other
matters incident to thoe work about the first of each month.

The contours of the ground rendered it impracticuble to maintain strietly all the
conditions requnired by the foregoing instructions—gronps of 10 at each foot of clova-
tion, in quincunx order and in straight lines. The groups of 10 conld he planted in
quinennx order only at elevations 17 and 18 feet above low-water, these being the ele-
vations of the crest of the bar., ‘The higher-elevations were found only on the steep
slope of the bank at the main shore, and the lower where the bar slopes rapidly.

After careful examination, a location was finally selected befween hurdles, lines
numbered 11 and 12, and « lino was fixed by stakes 40 feet north of and parallel with
lineNo. 12, as the center lineof the groups planted Mar¢h 9. ‘These weresmall enttingsin
groupsof 10 ateach foot of elevation,from 14 to 256 fect above low-water, Those planted
at elevations from 18 to 25 feet were on the slope of the main shore, and oxtendegl 50
feet from a large stake set near the edge of the bank, "‘The other groups were plahted
on the bar between distances 500 and 560 feet from the stake mentioned. With the
exceptions named, the euttings in each group were planted on the same elevation,
instrumentally determined.

The next groups were planted April 9, on a line 12 feet north of and parallel with
those planted in March, and in elevation at cach foot hetween 15 and 25 feot above
low-water, the plane of 14 feet being.snbmorged at that time. Three sets of groups
were planted at this time, one of small cuttings thrust into the ground, one of small
cuttings buried in trenches 15 inclies deep, with the tops turned up, and one of pieces
3 teet long by from 3 to 4 inches in diameter, freshly cut and set in holes 18 inches
deep bored with a post-unger. These groups cover a space about 36 feet wide.

On the 11th of May three sets of groups wero planted as in April, botween eleva-
tions 18 and 25 feet. These are located north of the April plantings,

The next and last sct of groups were planted Jumne 8, adjoining those planted in
May on the north and at each foot of elevation between 19 and 25 feet,

Of these plantations all those planted in March lived, while of those planted in
April only the larger pieces and the cuttings planted beélow 18 feet elevation took
root. The May and June plantations all dried except a few of the larger pieees.
When planted, after the rise of the sap the larger pieces seem fo prosper better for a
time than the small cuttings, but saplings from which these picces were obtained -
would live for some time after being cut if only protected from the direct rays of the
sun. ﬂ1\'ot.hing can be pousitively asserted in relation to their prospeets for future
growth, - -

On the map of Horsetail Bar made under your direction to show progress of work
from surveys made by Mr. Preston C. F, Weost, assistant engineer, and to wihich ref-
ﬁl‘euce has been frequent in this report, the loeations of these groups of willows may

e seen, :

Receivers of material, Mr, William S, Mitchell and Mr. C. D. Lamb, who were respect-
ively connected with the work during the first and second halves of the flseal year are
entitled to more than a passing notice for faithful and intelligent service rendered in
keeping recovds of lahor and material expended, and assisting in the details of the
admimstration of the work.

Yery respectfully, your obedient servant,
- D. M. CUrrig,
Capt. O. H. Er~sT, - . ~Assistant Engineer.
Corps of -Fngineers, (. 8, A, .

B

REPORT OF MR. CHARLES S, TRUE, ASSISTANT ENGlNEkR.

Saint Louis, Mo., January 12, 1880,
GEgNERAL: The following report of work done at Cairo Protection and Kaskaskia
Protection during the half year from July 1, to December 31, 1879, is respectfully
submitted: N 3 :
CAIRO PROTECTION,

Work in progress at Cairo Protection on the 30th day of June, 1879, was continued
till October 14, 1879. The revetment jof the bank was extended upstream 2,900 feet
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abave previous works by sinking rafts of brush out to deep water and covering the
sloping bank between these rafts and the steep top banks with a thin layer of stone.
‘The brush rafts were mostly 70 feot wide, and the protection of stone inside the rafts
was irregular in width aceording to the shape of the bank, but would average about
75 feet. The height to which the revetment was carried was about to a 20-foot stago
of water in the Mississippl River when ths Ohio River is low, or a 25-foot stage when
the Ohio has a good navigable depth. Tho protection begun dnring the first half year
of 1879 was raised to a similar height, and some additions were made to the work of
former years to repair weak places, Some work was done to protect the bank:hetween
tho spur-dikes placed by the Cairo Laud Company.

Ahout 1,000 cubie yards of stone were taken from the outer end of the upstream
spur, yet remaining, and placed on the hank ahove and between the spurs.  Of this
stone, 201,70 cubic yards were moved .on a barge, and the remuinder by wheolbarrows.

A brush raft was sunk just below the upper spur, ind a curtain of brush was strotched
hetween the 3d-and 4th spurs to break the cuwrrent of the eddy and induce deposit.
This curtain was sceured at the surface of the water by a boom of dry logs, and the
free edge of the curtain was weighted with stone to carry it to the bottom. - °

The quantities of material used on the protection during the half year, including
314,20 cords of brush on barges, July 1, but not including stone taken from the spur-
dikes, were: on continuation of protection begun in 1879, 1,819.10 cords biush, 13,103
cnbic yards stone, and on repairs of revetment of former years, 116.40 cords brush,
540,90 cubie yards stone.

The brush used was cub by hirved Tahor on tow-heads to the Migsissippi River, and
the stone was quarried by hired labor at leased quarries nt Gray's Point, Mo,

Tho transportation of material was by bargesand tow-hoat, owned and operated by
the government. i _

‘The new protoction Pluccll during the year 1879 covered a front of 7,600 fect. This
was rather light, and will need additions and repairs when the river shows its
wenk places. The revetment will need to be raised some when the top bank is sloped
enongh to earry stone with safety. The total length of banks at Cairo Protection, on
which work has heen done, including the stone rluccd by the Cairo Land Company,
is 14,200 feet. 'The river is attacking the banks below this work, and the protection
may need to be extended some in both directions. The condition of the work when
last examined was good, s

Two bad piles of stone, formed by the viver washing the bank back from the two
upstrenm spur-tikes placed by the Cairo Land Company, endanger mavigation dur-
ing low-water. In the early part of October the water over these stones was but two
feot deep., At that time the width of channel botween the upstream pile and the
ILitinois shore was 645 feet, and beotween the dowustream pile and the shore 336 fect.
A new shore line was run and stakes sot ench 100 feot to refer work to. The line be-
gins at a stone set 700 feet downstream, from the lower end of the revetment, and
rang upstream. It was connected with points marked A 12 and A 14, of. Lieutenaht
Lockwood’s survey, and with the street system of Cairo. A section of the Mississippi
River, taken September 25, 520 feet up stream from O point of shore line, showed the
river at that place to he bnt 743 feet in width, Nearer the niouth of the Ohio, and just
below thoe ineline of the C. A, and T, Railroad, was a narrower part of the river, but the
width was not measured. The whole volume of the Mississippi passed in one ehannel
at hoth points, Changes in the slope of the Missiﬂsigpi River, near the mouth of the
Ohio, were shown by levels taken September 6 and cptember 25. The Ohio at the
United States gauge in front of Cairo fell 13.5 feet during the time, while the Missis-
sippi back of Cairo, at the line of Twenty-cighth street, fell but 8.93 feet—a difference
of 4.57 feot, _

The shoalest water dturing the scason between Cape Girnrdean and Cairo was near
Power's Island, where the river was divided into-four channels by Santa 16 Island,
Beavor Dam, Towhead and Power's Island. At one time in September the greatest
mivigable depth was 44 fect,

To illustrate somo details of work done during the half year, I will state that the
rafts sunk along the middle of Cuiro Bend, when out of decp water, left a wide slopo
to bo covored with Stone; for this reason the width of the rafts was incrensed to 70
feot. ‘T'ho upstream part of the vevetment placed has rafts of this width for a length
of 2,125 fect, The quantities of materinl placedon this part of the bank were 1,570.90
cords brush, 6,344.70 cubic- yards stone, which gives about 0.74 cords hrush and 2.99
cubic yards stono per linear foot of bauk. .

On the hank next below this upper section 2,351.30 cords brush,.15,931.80 cubic
yards stone, woro placed in 5,476 lineav feet of revetmont, which gives about 0.43
words brush and 2,91 cubic yards stone per linear foot of bauk. Acting on some idens
partly gained from a conversation early in July with Prineipal Civil Assistant En-
gineer R, B, McMath, and from whom I understood such a conurse would be approved,
I used earth for the chief weight for sinking rafts. ‘I'o hold the earth the rafts had
to ho made closer than lurge willows such as we had been using would make them ;
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for this reason the middle course of the new rafts was made of weeds and small wil-
lows. The rafts were loaded as nearly uniformly as practicable with earth taken
from the bank; then a few stone were }»laccd on them to complete the sinking., The
experiment was tried on some rafts of loading entirely with earth. When the rafts
were o fow feet. below the water's surface the strong current over thom washed much
of the earth from them, so that the expense of extra lnbor required to completely
sink the rafts with enrth was greater than the cost of stoiie necessary for the final
weight, to be used after the vaft passed below the surfuce would have amzu. A small
qnantity of stone was put on ench raft after it was sunk, to liclp keop it in position
and to make the connection of the raft with the viprap certain,

‘The methad used for sinking brush rafts with earth can he employed advantageously
when the current is not more than 2 miles por hour, but in n strong current it will he
cconomiceal to put the earth required for the last weigh's to sink the brush in some
envelops to give it the necessary firmmess to resist the washing of the water.

In localities where, for any reason, stone cannot be rveadily obtained, earth, sand,
or mud ean he used as weights for sinking any other material, or for anchors to holl
any strueture or device used for the improvement of the river. I think, however,
that on the Mississippi River above Cairo, when brush is to be sunk in a ded), strong
current, it will be, generally; more cconomical to use stone for weights, The use of
stone yuther than carth, as a sinking material, will be economical ‘in some cases in
comparatively sluck water which is rendily accessible to steamboats and barges; as
brush to be sunk by stone can be used in thin open mats while, when earth is t?he
usorl it must be pub in some envelope, or the mats must be thick and close enough to
hold a lIarge per cent. of the earth or sediment brought in contact with it.

Such a thing ns a shuple, direct curront does not. exist in a great viver, and any ob-
struetion placed in the current adds new complications to the direction of the forces
of the water, In sinking rafts or mats it is bnportant that the anchoragoe be loeated
s as to help earry the rafts to the bottom, and at the snme time provent their being
twisted by the currents.” Oun our shore work a combination of surfacoe and bottom
iuchorage gave the best results us to direction of strains,

The surface anchorage used was a number of lines from harges moored upstream
fromn the raft, and side lines from the shove to prevent the raft swinging out too far.

The bottom anchorage was by lines from the head of the raft to aichors placed in
“the viver above the raft.  'T'wo such'lines wer. usually sufficient.”

At Kaskaskia, the rafts already sunk were used for the bottom anchorage with good
suceess.  This was suggested by the method used by Assistant Engineor .. M. Currio
for anchoring hinged mats and curtaing at Horse-tail Bar. Bottoin anchor lines had
little eftect till the raft began to sink when they were brought into use by slucking the
surface lines 8o as to keop un even but not severe strain on them, 'T'he bottom lines
wore gauged in length to regnlate the connection betweon the rafts sunk, and some
of the lines were arranged with an outward strain to prevent the raft swinging to-
wards the shore while ginking. With long rafts additional lines towards the middle
and foot of the raftsto help hold and guide them were found beneficial, . Long rafts are
not always economieal where tho current is strong. More time is required for their.
construction, and they are more liable to aceidents from drift-wood, storms, boats,
and other canses, than short rafts. Long rafts are harder to hold than short ones, and
from the tendeney to neglect the even distribution of loading material, and she groater
difficulty of rapid and even appliceation of final sinking weights, they are more liable
to be hadly sank.

On shore work where the inner edges of rafts were sunk in water varying from 10
to 25 feot in depth, and the outer edges in depths of 25 to 43 feet, the rafts being
weighted with stone from barges 165 feet long, the most satisfuctory length for rafts
was from 176 to 225 feet. The most usual length was nbout 200 feot.

Shoro or floating ways to build brash protections on are ceonomieal in many places,
as the brush can be formed into thin mats or sereens on them, while rafted brush
must have thickness and buoyaney enough to carry workmen,

. KASKABKIA PROTECTION. .

Work at protecting Kaskaskia Bend was carried on during the first ninoteon days
of July. The work done consisted of making 340 linear feet of brush rafts aud sink-
ing them at the foot of the bank; and of placing stone riprap on the slope of the
hank from a height of 22 to 25 feet above low-water downward below low water level.
The protection was extended 1,100 feet heyond former work,

Work was suspended from July 19 to September 22, when it was resumed.

‘The work done in September, October and November consisted of making brush
rafis, 60 feet in width, and sinking them at the foot of the slope outside of the revet-
ment on the bank. The outer edges of the rafts were sunk in water varying frofn 25
feet in depth near the head of the bend to 43 feet about 2,000 feet farther down stream,
when the stage of water was from 8 to 10 feet on the Saint Louis gauge. The length
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of bank along which rafts wers sunk was 3,305 feet. A length of 2,915 feet was at
the upstrenm end of the protection to revet the foot of the bank in front of from station
1475 to 304-90 of the new shore line. &

Just holow the work of 1878 and in front of station 34450 to 36490 of new shoroe
line, 240 feet of raft was sunk close to the bank, o proteet the bottom of the cddy in
the cove nd stop a cut in the bank below, At the lower end of all stone work a raft 150
feot long wag sunk to stop cutting ot the eddy below the stone. ‘This raft was closo
$o the bank and in front of station 60 to 614-50 of new shore line.

Earth was used to help sink some of the rafts. Stone used for sinking rafts was
tuken from the revotment already on the bank., I'wo barge londs of new stone were
added to the protection at the npstream end of the hend.

The yqreontities of new material plneed on the protection were as follows: In July
420,56 cords brush and 7,350.93 cubic yards-stone ; and in September, October, nnd
November 2,100.20 cords hrush and 519.60 cubic yards stone.

‘The changes made in position of material already on the bank consisted of picking up
1.474 cubie yards stone where the revetinent gbove water was heaviest, londing it on
barges, and unloading it on the slope of the bunk, where the former protection had sunk
brelow the surfuco of the water,

The total length of bank on which work has been done at Kaskaskin Bond is 5,975
feet.  The up-stream part of the bend for the length of 2,600 fest is partially proteeted
to n heightof 10 feet above low-water, and the bank down-stream from this fora length
of 3,326 feot, ns veported by Mr. MeDonald, to a height of 22 to 25 feet above low-water,
The (lol\vlmllrcmn 150 feet has a single brush eaft 50 feet in width reaching up to low.
wauter level, '

The eondition of the work at Kaskaskin cnnnot he ealted good.

The bank is too steep to earry stone safoly, which gives the stone n greater tondencey
to slide forward into deep water than to settle down vertically. Thoe bank slides some
at the base afong the up-stream end of the work, and washes above the stone when
the water is above the revotment.” The bank needs additional protection and somn
arading to give it a proper slope,  Ax the sund washes too fust to trust the grading to
the river, the mast conveniont way to do that work will probably be the one proposed
by Captain Ernst, to wash the bank down by Iarge pumps.

After the bank is graded the inclined surface ean be protected for a time by thin
brash-mats fastened to the ground benenth the mats,

Some additlonal stone witl be useful to make a goold connection between stone al-
readdy on the hank and any new protection that may be placed above it. ‘Fhere isnow
quite a body of stone at the foot of the bank, along the up-stream part of the bond,
and if the bank above water isgraded flnt enongh, say o 25° or 30° riso from a hori-
zontal plane, stone will prolinbly lie on the bank and ean be used to form the upper
-protection, If deemed advisable to useit, =

The anxilinry brush-mats you have adopted for the foot of the slope, heneath tha
water, are required for an additional length of 3,060 feet from in front of station
30 4- 90 of shore line down strenm to the lower end of the protection,

The protection will need bo extended down stream a few hudred feet to provent n
wash aeross o low neek of land to the Kaskaskin River,

‘The shove line run in 1878 was purtly washed into the viver. .\ new line was run
and stukes sot 100 feet apart to refer work to. ’ -

The up-strenm, or O, eud of the line Is at a set stone at the head of the bend, and
175 feet up-stremn trom the present revetment. A stone set at station'25 is the same
as station 18 of line of 1878, Stones were set at points of survey of March, 1876, at.
point near end of Kaskaskia River, 2 feet from forked pecan tree, and at point near
Strue's house, 6 feet from loenst,

Cnaries S. Teue,
Ansigtant FEnginecr.
General J. H, SiMpesox,
Corpx of Engineers, U. S. A.

P 2
ICE HARBOR .:\'l“SA]N'l‘ﬁQ()I'lS. MISSOURL

The river and harbor. act of June ‘14, 1380, contains the following
items, viz: - ; o= e ' R
Yor icehnrbor at Saint Ldnisi Mo,, fifty thousand dollars: Lrovided, 'That no part of

this sum shall be expended yntil 1 Boprd of Engineers shall have heen convened and de- |
ternpined upon a plan for the construction of the work.
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