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APPENDIX W.

ANNUAL REPORT OF MAJOR JARED A. SMITH, CORPS OF
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1879.

UNITED STATES ENGINEER OFFICE,
Indianapolis, Ind., July 19, 1879.
GENERAL: Herewith I forward annual reports for works in my charge
for the fiscal year ending June 30, 1879. '
Very respectfully, your obedient servant,
JARED A. SMITH,
Magor of Engineers.
Brig. Gen. H. G. WrIGHT,
Chief of Engineers, U. 8. A.

W 1.
IMPROVEMENT OF WABASH RIVER, INDIANA.

All the works of improvement during the year have been carried on
by hired labor and open purchases of material.

Wherever it has been possible to make a comparison between thig
method and that of doing the work by contract, it has been found not
only much cheaper in point of cost, but far superior in quality, and vastly
more satisfactory to the various interests and people of the vicinity.
T}]):lis method was therefore recommended as most economical and desir-
able,

DAM ACROSS NEW HARMONY COUT-OFF.

On the 1st of July, 1878, work was in progress closing a break which
had been made the previous January in the work of 1876. An opening
of 24 feet still remained, besides completing the superstructure and a
Ie-enforcement to the entire work. The following paragraph from my
last report is repeated here, viz:

* * % The difficulty of closing this gap may be estimated when it is considered
that the water has atno time been I than 9 feet deep, and so rapid that in rushing
through the brealk its surface falls 21 feet in the width of the dam. This work will
be pushed rapidly, and it is confidently expected that the present summer will find i5
all completed in a thoroughly substantial manner.

The repair and re-enforcement was entirely completed early in Novem-
ber, 1878, the following being a summary of the work of the season :

Logs cut, boated to, and framed into the dam, 33,724 linear feet.

Iron drift-bolts made and driven, 10,185 pounds.

Stone quarried or purchased, and boated 14 miles to the dam, 3,785 cubic yards.

: E;;th, shale and stone boated and carted into‘embankment above dam, 6,125 cubic
yards,

?avln_g on top and slopes of dam, 283 square yards,
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The total expense of the season’s work at this point, including .

. as 8192 450 9
tingencies and superintendence, was »l..,,l::ll._u, e
l'f‘hh » same work at the prices with which the contractors failed to eom.
1 Igilil work, or to do any part of it well, would have cost, l‘\'l'llllhng
o e : oy ios. %®13.000 8 .
'!1H superintendence and contingencies, $15,99 l..\ll,‘ : ‘
: The expense of an inspector and other contingencies on the parg of
the sovernment would increase the cost by contract at least %1,000,
L - b
making the total about $15,000. )iz ‘
'I'Iw'm»1111;;1|-§.~(>|i may be approximated as follows:
CloES OFf SeAB0N'E WOTK 0N 0B ccors socn cosassmmns tannes srasns summnannsnse s 519’45“
\h\'F-.:-_' same would cost by contract I e o s P

Difference in favor of lltli:J_‘_',‘ the work "_\ hired labor :

The work by hired labor was done under far greater difficulties, and

its quality is better bevond comparison.
]{\1‘Il:1;l(111;:lllrl\ifflftj 13;_:1;\1;!]}!‘{{‘(1 ml:ly be best described in connection with
1[.\}5}311::'1;\'.0\\' Harmony the main channel forms a large %vlluL or 035-1)0\\‘,
about 10 miles in length, the parts iwm,:'.r-mmvvwd_ by what is known
as the cut-off, about 2 miles in length. (See .\'Ihq-vt _\u: 1.)

Bhe cut-off having five times the declivity of the main Stream—a t'utal
given approximately as § f’l)(_'i'flml‘s1{ln-s _l_u-m;' more direct and 0\61‘9:
rocky bottem, was gradually becoming the main channel. It not only
destroyed all through navigation, save in extremely high water, butit
11(_‘.]'i1'i\'l(‘d the town of New H'fn'm(m:\' of one of its best routes, and only
competing one, for its <~xu-nm'v..~‘Inpmv1|1~. ‘ : x 3

It is in one of the finest agricultural sections in this country, and
without the dam at New Harmony, the farms adjacent to 14 miles of the
river banks would be deprived of any convenient outlet for produce, or
inlet for supplies.

_n}ﬁ.lzl the _’l[l] of June, 1875, a contract was made with .‘-[t'sﬂ‘l‘f. J. M: &
R. B. Kerr, for the construction of a dam across the cut-off, including
all necessary materials and labor.

'I‘]ilwirf]lati'1 of dam then required was 350 feet. The depth at low-water
6 feet, and the work designed was to be of open timber eribs, built up
“ log-house fashion,” 12 feet high and 12 feet wide. An embankment of
earth was placed against the upper side of the crib-work.

The dam rested on a soft shale, one end being against the same mate:
1ial at the foot of a high bluff, the other end against the island bank
which was composed of a very sandy loam. The island 1{:11_1k was pro-
tected by a pavement on the graded slope, with a footing of 1‘11)1':1111)910“’
water. 3

'J:E;H— work was commenced in September, 1875, but in November, 1876,
was still incomplete.

Owing to ]li,‘_"]}l water and their own incompetence, the contractors had
sustained constant losses, and the river for 25 miles below was strewn
with fragments of their work. The contract was, therefore, annull
and the work was completed January 17, 1877, by hired labor and opél
purchases of material.

: ‘I.Ilfm'h' in Febrnary, 1877, the water rose about 5 feet over the damj
the eribs next the island gave way, and a channel was cut _;n'nund the
end of the remaining part, carrying away a portion of the z.s'il:md moré
than 200 feet wide and nearly 1,000 feet in length. The surface of the
rock-bottom having a dip towards the island, the cut was made to ﬂ“l_
average depth of 10 feet below extreme low water. The half ;wrei;
land at the end of the dam., which had been donated to the governmeny
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was so washed that its location was in mid-channel, and the owner of
the island refused to donate, sell, or give the use of any more land for
the purpose of completing the dam in that locality, as he considered that
it would inevitably result in a further destruction of his lands.

To decide the question between the necessary repairs and extension
of the old work, or the construction of a new one at some other point, a
Board of Engineers, consisting of Major G. Weitzel, Major W. E. Mer-
rill, and Major J. A. Smith, Corps of Engineers, assembled at Indian-
apolis, June 19, 1877. After visiting the works the Board adopted the
recommendations made by the officer in charge—to prolong the dam
across the break, to raise the end as high as the island bank, which was
to be carefully protected by crib-work and paving.

This was completed during the ensuing season, the main portion of
the gap being closed while the water to a depth of 7% feet was rushing
rapidly through the break.

The old contract work of 1876 was 80 ba dly done that I had no con-
fidence in its strength, and therefore completed designs and procured
some of the material for its re-enforcement.

The ﬂ}H()\vj”g extract from a report of Mr. 3&'[281]1‘(1-11, dated J&I]H'&l‘}'
2,1878, given in my last annual report, is repeated here, as it describes
the sitnation at that time :

* # #

The elumsy consfruction, large size of and numerous gaps between the
timbers, great spaces between the cribs, and the small amount and careless packing of
the stone contained in the cribs, gave rise to serious apprehensions as to the ability
of that part of the work to withstand its share of the pressure through the winter’s
floods, or until the work of re-enforcing them ean be resumed.

Nothing but the compactuess of the earth-work above the cribs would appear to
give any strength, and on that is the only reliance until spring.

Your instructions were to build a line of crib-work below this part of the dam to
strengthen it, but the height of the river since those insrmg‘tinns were received has
prevented the accomplishment of that part of the work, i * x

Two days after the above was written the work mentioned gave way,
resulting in an opening 120 feet long, the closing of which has already
been described.

The work as completed in November is shown on sheet No. 1.

INJURIES TO DADM.,

In the month of January, 1879, the river rose sufficiently to float a
large amount of drift, among which were many trunks of immense trees.

A sudden fall of the water left its surface 5o low that the logs would
not freely float over the dam, so that the protruding knots, limbs, and
roots tore away some of the paving, .

Each opening thus made gave fresh opportunity for further injury,
resulting in openings sufficient to admit ends of floating logs, which
then swung round in the rapid water, and became immense levers, by
which some of the strongest timbers of the dam were hroken like twigs.
The injury was principally on the slope of the dam, and was entirely
within the line followed by the drift.

Although the damage was due to a combination of circumstances
Which could rarely oceur, and could not be foretold save as the result of
a similar experience, I have thought best to secure the work against a
possible recurrence of such injury. :

The work has not broken away, and can be readily repaired. Its cross-
Section will be modified, and the roof Will be covered with pine plank 3
Inches in thickness. Designs of these modifications are shown on sheet

No. 1

91 §
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The auxiliary cribs above the dam, which were used during ' its con-
struction, have been built up to a height of 6 feet above thplex- el of the
crest of the dam. Other new cribs have been added, making 10 in all,
go located as to check the movement of drift and retain It to fill the
channel. The 10 cribs are completed, save covering the tops. In their
construction there have been nsed—

13,203 linear feet of logs.

5,075 pounds drift-bolts.

1,356.5 cubic yards stone.

Most of the material for the repairs has been procured, and the tools,
boats, and machinery have been put in good condition.

During the months of April, May, and June but few men have been
employed, as the water has been too high to work profitably.

All ‘the repairs and other work at New Harmony will probably be
completed in August.

GRAND CHAIN.

At the date of the last annual report a small party was employed on
the repairs and extension of the east dike. .

At the place on the shore to which it was proposed to extend the dike,
a line of crib-work, 330 feet long, 10 feet wide, and 7 feet high, was con-
structed along the shore in a depth of about 3 feet below low-wa:ter.
The space in and behind this crib was filled with stone and paved. The
timber dike was then constructed, 625 feet in length, with a wing 75 feet
in length crossing the shore protection and running into the bank.

The work has an average height of 9 feet, and a width of 15 feet.

The cribs were constructed 5 to 6 feet high and 30 feet long, and a
superstructure of two or more courses was made continuous.

Behind the cribs, at each junction, counter-forts were constructed 10
feet square and as high as the dike. 3

A map of the river and details of the work are shown on sheets Nos.
2 and 3.

The top of the timber work is about 5% feet above low-water at the
lower end and 11% feet at the shore.

The lower end of the east dike has been raised for a distance of 1,600
feet to a height of about 7 feet above the low-water in the chute, and
the upper portion of this work has been carefully paved a distance of
528 feet. :

To aid boats, when necessary, in ascending the chute, rings 6 inches n
diameter of 2-inch round iron were secured flush with the grade. The
fastening of each consisted of an iron rod 8 feet long, holding the ring
in an eye at its upper end, and the lower end firmly secured through
the middle of a white oak ‘*dead man” buried below the level of low-
water. Twenty of these rings were made and set at intervals of 200
feet.

Seventy-five linear feet of crib-work 10 feet wide and 5 feet high was
placed across mouth of slough and filled with stone in rear of bank pro-
tection, :

The following is a detailed summary of the work, which was closed
November 28 for the season:

Cubic vards of stone quarried from reef and carted into dike 7,570
Cubic yvards of stone purchased and boated 10 miles to the worlk 2,779
Cubic yards of excavation for end of dike_............... ... .. 50
Cubic :\'EU‘IIS of gravel hauled into shore proteetion........ ... .. ... BAL 110
Square yards of paving on dike ........ s

Square yards of riprap paving on shore protection.... .. ...
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It will be greatly to the interest of the navigation to complete this

work at as early a day as possible,

BANK PROTECTION AT GRAYVILLE, ILLINOIS
shﬁ;,tt E\lfl(ljs El)acer‘i‘léel ()):iver forms la li)leud about 3 miles in length (See
No. 4, ng peninsula has a width of ap 0 foe
ACross its neck runs a de i e Happ mon
3 S ep cut or ravine throuch whi api
current at hich-water, T 08 rong g e ot
at ugh-water. The banks on each side were rani e
away, and the ravine was v y i soner, Do onercnt gt
) ¢ as yearly growing deeper. To prev.
L Menaan arly g Ng per. 1o prevent the flow
LI across, a levee had years ago been built, but i
. years » but it he ine
T ﬂ{m away and was of no further use, ’ S e e
L ;.:L;s:{]\t ;;h}int that l:ng. a 't‘ulw years would be required to cut the river
: ntirely across this place, and thus leave Grayvi ith i i
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Whie ounections too ive & of any further
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he work was
In July the prot‘ect-ion of the banks was begun and $ 5
1 e i i nd about 5 fee
w%ﬁ?&ﬁ*éﬁﬁeﬁ?ﬁ: are of piles, driven in twohrtogsi,na{;gers s StonE,
art, the spaces being filled with brush weig: {?he e D oterbiliat
%.‘I])le ée-l'Leral design of the work is the same as
Turkey Island, shown on sheet No. 5. 75500 fostiana G below
The work above Grayville was constructed J, e " tig Invee be.
the opposite side of the peninsula 900 feet 'm't (%onst.ruction bt
o n t}Pese works was entirely rebuilt, using in 1 St e ravino
Uv;)g?s and earth. A small brush-dam was constructe
L o low nk protection, : i
3 mal;igft%f tl((:: \Il?g glg)lgve} a wing-dam 400 feet 1011gf§ of Eélfﬁl, \]331;11 R
at(:)[lxllea“'g:s' constructed to improve the cllannel f;_ltsim:;?zfr L
; siﬁ’on of this dam is shown on sheet No. 4. N
go un a short distance above on the oppomte?‘ sl {2 (,) £ oilat suffciently
)?egtled a; the rocky bottom prevented the driving !
pleted, as 3 7
i ¢ was di to drive the
de%ll)lgoillrlf?;gétor in local charge of this work ws‘ts,l shréﬁféego f)lkwe g 4te
iles fo "L ﬁehth which would hold them secm? %Zuﬁno‘ e
1);_ ?31 brcmh with tops toward the water and }no 1'1 croiﬂiuff g
0 -fthe ohter row of piles. This was to pre} 6111(1:'&1 Iono'itud?nallv.
yg 1’31 iles. which would obtain with the 1)1'}1511 (1-% tﬁ?lﬂ' e
k Ti : p\i'ne,r% of adjacent lands gave the privilege o tlcur th?; A
d 1?5?(:3 I‘B;:ded for the work without paymfent C{‘)I lesame E itoss has
e 'I’ed from the protection of their property. 1 1?, L e
E%%&E\extended for the purpose of making the repairs w
g i is point Wi 7,134.70.
gr%?énég{'pense of the works as described at this point was 817,
The following is a summary in detail:
Piles 20 feet long cut, hanled, and ATIVEI .. - cecaemecmsssmmame cmmmme o

r : . and hauled to the work ..._... ..-.—:..'.‘
%‘31%111 %{?&2?{" ;;:)tng quarried or purchased and boated to the “(_)1_1?

¢ ush in levee ..---. .-
s sef 3 feet deep to hold brush in -
Eislf;c&i;rds of eu-n}h moved in levee and bank slopes

1,578
17,913

764

INJURIES TO THE WORK.

During the winter the bank 1'evetm€§t]}11’[_- abogedﬁrgagﬁ;l;evwggst}(]}g%zﬁf;
inj i : of high water; this wa lieffy to the failur
&Pﬁg?ﬁfsgcit&s?g 2{2;181111\* W%th his instructions regarding filling of brush
of theins ; 3
ST t sufficiently deep, and much of the
iling i 1y places was not sutiiciently deep, an :
LS pﬂulglﬁi)(ﬁa{oﬁw gimdinal]y, so that the weight of bt-f)ne ganL}efl Otg
e by % 5 into the stream.  These methods were corwcter a? h[‘) _
fors%sgﬁe%l gnd the inspector’s services dispensed with as early as prac
il v the height of piles above the top
, seems to have been th g above 0
f%%ﬁglﬁermélszgg ;(f’?g]rifting logs wouldfca]tch, and, by swinging with
4 Tt w vrench the piles out of place. . o
the currentét\; 0&16&\;;1\8 ;lllcsmall 11))31’1-,}- commenced replacing Ehe missing
o o 1 .]the outer Tow to a greater depth, and cutting them ()ﬁj}ﬁo
o dn} 11}_;1;1 V)roject but a few inches above the brush and gtone. e
that they “lh- }h are being put in the work are 30 feet in length, _and gr(tg
ol b lkad‘e (iept-h bc»f 15 feet. ~ The tops are allowed to project but
dfywetn f;‘leztv ?lb;\-'e low water, in order to reduce the liability to injury
abou b -
ix’ro(:n drifting trunks of trees.
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The repairs thus far have comprised cutting and hauling to th
243 piles, 199 cords of brush, redriving 204 ol Soe SOtk

rds ! piles, and driving 223 new
ones, These repairs will probably be finished in J!uly. ? 3

TURKEY ISLAND DAM,

About 3 miles below New Harmony the river channel divides
forms Turkey Island. The newer and str

chute, and the division of water rendere
boats at low stages of water,

As the main channel wag the reer from snags than
the chute, it was determined to cloge the latter. The work was begun
in September and closed in N ovember.

The owners of the island and other adjacent lands freely gave the
privilege of cutting and taking away the piles and brush necessary for
the work, :

The location of this dam is shown on sheet No. 6 and the details of
its construction on sheet N 0. 5.

It has not only made an increase of about 2 feet in the portion of
channel adjacent to the island, but the change in the direction of the
water has so modified the channel as to cause a decided improvement for
some miles below.
h‘l‘ﬁle dam is about 350 feet in length, 62 feet in breadth, and 13 feet

igh.

The piles are allowed to remain ag driven, the tops being about 5 feet
above the brush and stone; they are 30 feet long and are driven an aver-
age of 12 feet.

The cost of this dam, exelusive of tools

The following is a summary in detail :
Piles cut, hauled, and dviven. .. 23 e i o
Average number of blows to each pile +130
Cords of brush ent and hauled into the dann 002 U B et e 1 5, 030
Cubic yards of stone quarried or purchased and boated to the work ..._....... 2,598

The piles and brash

were hauled an average distance of 1 mile and
the stone was boated 17 miles,

The work is now covered with the trunks of large trees and other

drift, but it has received only trifling in juries, which can be repaired in
a few days durin g the present summer,

) and
aighter channel is called the

d both nearly inmpassable for

more useful and f

and machinery, was $6,144.96,

WARWICK’S RIPPLE,

At the date of the last annual re
ther work at this place was antici

port no immediate necessity for fur-
pated. During the low-water of the
Summer passing boats and barges frequently struck upon some remain-
ing timbers of the old coffer-dam.

One of the steamboats with a small party, in a single day, removed
the troublesome timbers and a few loose stones.

Boats and barges were constantly passing this place, and for two or
Taore months a failure to strike the rocky bottom was a rare oceurrence.

The steamboat Ada once lay upon the reef for several days before it
could be pulled off.

An improvement, of the channel at this place has therefore become
desirable, and as far as possible it will be made while the water is low
the present season. . .

A map of the place is shown on sheet No. 7, indicating the location
and extent of the proposed cut.
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The surface of the reef is irregular, some small portions rising above
the low-water level ; these will be removed in such manner as to obtain
a clear channel 200 feet wide and 3 feet deep at the lewest stage. It
is located in the position most easily passed by steamboats, and where
the result can be accomplished with the least removal of stone.

TOOLS, MACHINERY, ETO.

The prosecution of the work by hired labor has rendered necessary
the purchase of considerable plant, most of which is still on hand and
serviceable for future use.

One of the principal items on the list is a pile-driver with a new port-
able engine of nominal 8 horse-power; the whole is fitted on board a
substantial barge.

A second pile-driver was constructed on board a barge, and was used
for two months or more with horse-power. The machinery of the latter
has now been taken off, leaving the barge for service in ecarrying mate-
rials.

For the purpose of boarding the employés at works remote from towns,
a large flat-hoat was procured and fitted with all necessary aceommo-
dations. No rations were furnished, but persons were employed to board
the men, charging therefor rates not exceeding those in neighboring
villages.

Other small boats and appliances have been purchased or made, the
amount expended for tools, machinery, &c., being $4,251.76.

STOREHOUSE.

Asno suitable or secure place was available for storing the plant when
not in use, a wooden building has been construeted for the purpose.

The storehouse is near the dam at New Harmony; its dimensions are,
lenfth, 60 feet; width, 18 feet 6 inches; height of post,10 feet. Articles
used at various points along the river have been transported to New
Harmony and stored in the new building.

HIRE OF STEAMBOATS AND BARGES.

To transport the large amounts of material nsed in the different con-
stractions two steamboats and several barges were constantly employed
during the summer and autumn of 1878,

In the month of August the steamboat A. L. sunk and was run aground
on Kingdom Bar. The place of this steamer was immediately supplied
by the steamer Hope. The other steamer was a small but convenient
towboat called the Oil City.

The hiring of steamboats and barges was an expensive but indispen-
sable item, amounting to $9,024.50.

The lowest prices at which suitable boats can be hired are such that
it will be great economy to purchase or build such as may be needed in
future.

SUNKEN BARGES.

Two barges heavily laden with stone sank at different points while
being towed to the works. One of these was in deep water, and to un-
load, raise, and repair it without special appliances was both difficult
and expensive,
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WATER-GAUGES.

Regular daily readings
2 ] € et s of the
Mount Carmel, : Yoo i ges at Vine

Owi 2 el, l]l.(l Grand Chain have been made 'thrgr ol lcennes,

wing to the small amount of money available f. 1shout the year,
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A temporary gaunge has been k P

; i 20 B "I kept by each of the worki .
Grand Chain three of these gauges were kept at diffep 0113‘“1_% pai
in determining the effect of the ]']]l])l'()\'ement.ql P
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SURVEYS,

be;?dcg}ngztgi Slel:"rut?f the_ channgls and reef at Grand Chain, from th
e nver (; lbi Saint Louis and Southeastern Raih'oa’d er'1 II %
i be : Tltéwe , ]:1 ;}xfmilm a% s%c-.onil of about equal extent af, Warwli(ci%
| , 86 § ¥S,and also those of Little Chaj I
pDle, o808 At ain g &7 1
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MALARIAL FEVERS.

The months when the water i
are so unhealthy at the
been made, that it has be
working parties.

Mu " the ti ully i i
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it ly fatal, four of the employés died from that

oL 18 4t a most favorable stage for the works
l’”l'll.t?f"hem lmprovements and surveys have
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SNAG-BOATS.

During the winter desio
light—zilf-‘lﬁa ‘ﬂ]i({ \a] )J;r}l(ltill de%.\lgnri: I\\'c.rel prepared for the construetion of two
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