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July 1; 1893, amount availabley cooeesiee i i i iee et e e $2,346 07
July 1, 184, amonnt expended during fisesl yoar, exelusivo of outstanding
1,713 25

Habtlitles July I, 1888 oo et etieee ot ivinriienneesannns
July 1, 1RRE ot availeblo ..o oo e et e e e e anas 632 82
Awonnt adproprinted by set approved July 8, 1834 .. ... .. ... ool B, 000 00

B, (42 82

&, (00 (0
5, 000 00

Amount availuble for fiseal year ending June 80, I8%5 .. ..ot veeeeoens

Awount (estimnted) required for completion of existhig project.... ... ...
Amount that enn he profitably expended in senl yearending June 30, 1586,

(See Appendix T 9.)

W, Continuation of the survey of the Arkansas River from Wichita,
Kunsas, to Fort (ibson, Indian Tervitory—A survey party commenced
work in the field at Wichita, Kans,, the Intter pavt of Mareh, where
the necessary outfit had been provided, and to date have worked over
all that poition of the river between there and a point somewhere in
the vicinity of Tulsa, Ind, 1,

It is expeeted that the party will have reached Tulsa by the 10th of
July, amd that the entire work assigned them well be completed by the
early part of August,

(Yee Appendix T 10.)

EXAMINATIONS AND SURVEYS FOR IMPROVEMENTS, T0 COMPLY \\'IA'l'll
REQUIREMENTS OF THE RIVER AND HARBOR ACT OF AUGUST 2, 1882,

The following loealities were, after preliminary examination, reported
by the local engineer as not worthy of improvement and the work not
# public necessity

Lo Little River and Saline Crecky Arkansas.  (See Appendix T 11.)

2. Pig Buyou Metye from its mouth wp.  (See Appendix T 12,)

Upon a favorable report from the preliminary examination made by
him, Captain Handbary was charged with and completed the following,
the resnlts of which were transmitted fo Congress and printed as Sen-
ate Ex. Doe. No, 104, Forty-eighth Congress, first session :

- L White River, Arkansas, at the Memphis and Little Roek Railroad

Bridge, near Dupall’s Blufl, with the view of removing obstructions from
the channel, (See Appendix T 13.)

IMPROVEMENT OF THE MINSISSIPPI RIVER BETWEEN THE MOUTHS
OF THE ILLINOIS AND OHIO RIVERS—IVPROVING ITARBOR AND
MISSISSIPPE RIVER AT ALTON—MISSISSIPPL RIVER OPPOSITE THE
CGITY OF SAINT LOUIS, AND AT OR NEAR CAPL GIRARDEAU AXD
MINTON POINT—IMPROVEMENT OF OSAGE RIVER IN KANSAS AND
MISSOURIL

Oflicer in charge, Maj. O. H. Ernst, Corps of Ingineers, having un-
der his immediate orders First Lieut. F. V, Abbot, Corps of Engineers.

1. Mississippi River, beticeen the Ilinois and Ohio rivers.—Work was
carried on at Horsetail, Twin Hollows, Pulltight, Chesley Island, Jim
Smith’s, and Foster’s Island. A1l of these works constitute purts of
one connected whole, earried on under the general scheme of making
the improvement continuous, beginning at Saint Louis and working
down-stream, reducing the river to an approximately uniform width of
about 2,600 feet, and protecting its banks from erosion.

Horsetail.—The present project for the improvement of this locality
was adopted in 1873 und meodified in 1879, the object being to afford a.



RIVER AND HARBOR IMPROVEMENTS, 233

channel not less than 8 feet deep, The natural channel was often not

more than 4 feet deep, and was tortnous, The amount expended dur-
ing the year was $103,817.88, The total amount-expended to Ju une 30,.
1884, is $765,374.40, of which, however, but $540,308,18 hag been e
ploy ed npon the svstmn adopted in 1879. It has resulted in securing
a direct nuvurll)le- channel with a depth of about 8 feet. Further
-work will be rvqmred to preserve these l‘('hll“ﬂ, tho amount of which is
a matter of future contingency,

Twin llollmwc, west bank,.—'The present project fm' the improvement of
this locality was adopted in 1881, the object being to afford » channel
not l('sﬂlmuSh it deep, The natural ehnnnel wis often not more than
4 feet deep in the shoalest parts. The amount expended during the
year was #29,743.71, The total amount expended to June 30, 1834, is
#9245,380, 87, .md has resulted in seenring a navigable ehannel in wlm-h
the depth during the year has not been less than 94 feet, but which is
still tortuous. It is intended during the coming year to kcep the work
alrea y constructed in repair,

Twin Hollows, cast bank,—The present project for the improvement
of this loenlity was adopted in 1881, the objeet being to stop the caving,
whiceh extended over a length of 8,400 feet of the bank, and the conse-
qm'nt deterioration of the n.u'lgntmn. Before the work wuas begun the

aving was progressing at the rate of several feet per day.  The amount
v\pvmlml during the year was 3471984, The total amount expended
to June 30, lb%l, is B100,648,78, and has resulted in the protection of
8,725 feet ut' bank, of whiuh about half is completed and the remaindey
w eli advanced It is proposed during the coming year to complete the
unfinished portion and to extend the entive work down stream in case
the point of attack of the river be so altered as to make that necessary,
as now seems probable,

Lulltight.—"The present project for the improvement of this locality
was adopted in 1881, the object being to afford a channel not less than
8 feet deep. The n.uu al channel was often not more than 4 feet deep
in the shoalest parts, The amount expended during the year was
$39,639.94,  The total amount expended to June 30, 1384, is $36.105.41,
.m(l has rexulted, in connection with the works at Twin Hollows, west
bank, in securing a navigable channel in which the depth during the
year was not less than ¥ feet.  Much turther work will be required be-
fore the result can be considered permanent, It is proposed during the
coming year to extend the works down -stream to connect with BDeard’s
Island.

Chesley Island,—The present project for the improvement of this lo-
cality was adopted in 1881, the ohjeet being to stop the erosion of the
eust side of the island and tlw consequent det erioration of the naviga-
tion, and also to close the chute west of the island in order to afford, in
connection with the works at Jim Smith’s, a channel not less than 8feet
deep.  The bank was caving at the rate of several feet per day, and the
natural channel was often not more than 4 feet deep in the shoalest
parts. The amount expended during the year was $16,100.47, The total
amount (,\p(,nded to June 30, L;M iy $63,501.86, and has resulted in
the protection of the east sido of the island for a length of 4,305 feet
and in partially closing the chute, atfording, in connection with the works
at Jin Smith’s and external causes, a navigable channel in which the
depth during the year was not less than 3 feet. 1t is proposed during
the coming year to complete the closure of the chute,

Jim Smith’s.—The present project tor the improvement of this loeality
was adopted in 1881, the object being to afford a channel not less than
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S feet deep. The natural channel was often not more than 4 feet deep
in thé shoalest parts, The amount éxpended during the year was
$24,901.69.  The total .mumnt uxpended to June 30, 1884, is ‘313!),.3‘38 43,
and has resulted in securing # navigable channel in wlm-h the depth
during the year wax not less than 8 feet,  External enuses contributed
~to this doptln, which is not regarded as permanent without much fur-
ther work,

It is propused dufing the coming year to reconstruet the works, which
have suflered greatly h'mn the failure of the appropriation last year,
and to extend them down-siream.

Fogter's Island.—The pwsvnt project for the improvement of this
locality was adopfed in 1831, its ohject heing to stop the eaving of the
west side of the island and the jonsequent deterioration of the naviga-
tion. Before the work was begun the caving was progressing at the
rate of several feet perduy., The amount (-\puml('d during the year was
$38,516.84,  The total amount expended to June 20, 1884, is 'Nl 290.02,
and has resulted in the partial protection of 5,864 twt of the batk. It
is proposed during the coming year to mmplotv the work by extending
it up the face of the bank,

The river and harbor act of July 5, 1884, provides that the sums
therein appropriited for the Ml.ssnssm]n River from the Des Moines
Rapids to the mouth of the Oliio shall be expended under the direction
of the Secretary of Way, in accordance with the plans, specifications, es-
timates, and recommendations of the Mississippi River Conunission,

July 1, 1283, amonnt available.coooo oo ee e e $105, 245 58
July 1, ied, amount expended during fiseil year, exelusive of
nth'lmhwr Habilitjes dul- 1IR3 o oo 815,276 41
July 1, 1034, (!lllkl‘ln(llll"ll.lhlli!i('.\ .......................... 4, 614 64
— 1360, 801 07

July 1, 14, amonnt available oo oL o L e aee oo BADE DL
wmemean.- 520,000 U0

Amount nppmplmtvd hy aet approved July .), | Eats 7 IR

Amount available for fiseal year ending Jupe 30, 1335 ool 55, 304 61

(See Appendix U 1)

2. Harbor and Mississippi River at Alton.—The present project for
the improvement of this harbor was adopted in 1831, the ()I)jv(' being
to remove a shoal in front of the down-stream pomon of the landing.
There were no o\pmuhrmu during the year. The total amount ex-
pended to June 30, 1884, is 867,324, 70, and has resulted in entirely re-
moving the shoal. To preserve these results some repairs are r(,qun'od'
in the dllw which it is proposed to make daring the coming year from
funds made available by Congress from the appropriation for the general
improvement of the Mississippi hetween the Ilinois and Ohio rivers.
No further appropriation for this work is at present reqguired.

(Sve Appendix U7 2,)

3. Mississippi River opposite the eity of Saint L'm(is, Missouri.—The
prcwnt project for the improvement of this locality was adopted in 1882,
the ohject being to hicrease the available length of river front opposite
Saint Louix bv reclaiming the land m,('upwd by Cabokia Chute; also
to stop the erosion at high water of the Illinois shore in Cahokia (Jlmte,
and, furthermore, to ])(.‘l‘[)(,tlhltb the good results previously obtained
nnder a different project in the channel depth, Before the work was
begnn a considerable body of water passed through Cahokia Chute at
the higher stages and a small body at low stage, preventing access to
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the navigable water west of Arsenal Islandj a slight erosion of the IlI-
inoisshore occurred at the higher stages; destroying land of considerable
raluey, and u portion of the west side of Avsenal Island was in tieed of
protection in order to perpetuate the good channel already existing
there. The amount expended during the year was $17,5681.66. The
total amount expended to June 30, 1834, is $38,455.54, and has resulted
in very largely decreasing the flow throngh Cahokia Chute, and in par-
tinlly protecting the west side of Arsenal Island, It is proposed during
the coming year to simply keep in repair the works alveady existing, for
which funds are available from the appropriation for the general im-
provement of the Mississippi between the Hlinois and Ohio.  No special
appropriation for this work is at present required.

July 1, 1883, amount availnbIo. ..o iiiil it it e e aaas $26, 096 06
July 1, 124, amount expended during fiseal year, exclusive of outstanding

linhilitien July 1, 1833, ... .... ... e e b eeai sene smesoeteseene oan e 26, 096 06

{(See Appendix U 3.)

4. Mississippi River at or near Cape Girardeau, Missouri, and Minton
Puint, Ilinotis.—The present project for the improvement of this lo-
cality was adopted in 1881, the objeet being to remove a large and
growing bar in front of the Cape Girardeau Landing, and to provide
an S-foot channel between that place and Minton Point. The bar was
dry at a stage 16 feet above low water, and the channel depth was lia-
ble to be as little as 4 feet.

There were no expenditures during the year. The total smount ex-
pended to June 30, 1884, is $05,366.53, of which $33,366.55 was added
to the special appropriation from the funds provided for improving the
Mississippi between the Ilinois and Ohio, and has resulted in wholly
removing the bar and securing a chanuel as high up us Mintouw Point,
in which the depth during the year was not less than 8 feet, Wurther
work will be required to perpetuate these results, for which an appro-
priation is recommended.

Amgunt (estimated) required for completion of existing project .........

(See Appendix U 4.)

5. Osage River, Kansas and Missouri.—Since the discontinuation of
the system of open-channel improvement, begun in 1871, there is no de.
finite- project for the improvement of this stream, except to remove
overhanging trees from the banks and snags from the channel, Fresh
sapplies of these obstructions are found aunually in uncertain quanti-
ties. It is thought that 85,000 will be sufticient to accomplish such of
this work asg may be required during the fiscal year ending June 30,

1886.
July I, 1883, amount available. ... i i e Teeeeaan 131,660.65
31 66

Miscellaneous receipls . .ovvieiimenn it it cerceevieee ce e eee caans

1,692 31

£41,820 04

July 1, 1834, amount expended during fiseal year, exclusive of

outstanding linbilities July 1, 1883 . ... ... ... ..cve..... &1, 493 45
July 1, 1884, outstanding Habilities ...... ... ... oociuei. 55 12
1,548 57
July 1, 1884, amount availablo...cveveicneeensseieieieeieaaeeraee .. 143 74
Amount that can he profitably expended in fiscal year ending June 30, 1886. 5,000 00

(See Appendix U 5.)
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IMPROVEMENT OI* MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE
ILLINOIS AND OHIO RIVERS—IMPROVING HARBOR AND MISSISSIPPI
RIVER AT ALTON—MISSISSIPPI RIVER OPPOSITE THE CITY OF SAINT
LOUIS, AND'AT OR NEAR CAPE GIRARDEAU AND MINTON POINT—IM-
PROVEMENT O OSAGE RIVER IN KANSAS AND MISSOURL

REPORT OF MAJOR 0. H. BERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGL, FOR TI11: FISCAL YEAR ENDING JUNE 80,1884, WITH OTHER
DOCUMENTS BELATING TO THE IWORKS.

- IMPROVEMENTS.

1. Mississippi River, between the Illinois i 4. Mississippi River at or near Cape Girar-
and Ohio rivers. dean, Missouri, and Minton Point, I1-

2. Harbor and Mississippi River at Alton. ! linois,
3. Mississippi River opposite the eity of h5, Osage River, Kansas and Missourl,

- Saint Louis, Missourt. !

UNITED STATES ENGINEER OFFICE,
Saint Lowis, Mo., July 29, 1884,
GENERAL: I have the honor to transmit herewith the annual reports
for the fiscal year ending June 30, 1884, upon the works under my
charge. :
Very respectfully, your obedient servant,
o O. . Ernsy,
Major of Engineers.
Brig. Gen. JouN NEWTON,
Olief of Engineers; U, 8. A.

U 1.

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

The funds available during the year were not sufficient in amount to
Jjustify the undertaking of any new work, or even to prosecute success-
fully all of those which had already been inaugurated. They were
applied as far as possible fo such works as were in urgent need of re-
pair and extension to prevent loss of a part of the results previously

obtained. The plan of all these works having. been fully described in
' . 1411
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former reports, but little further explanation will he required here,
Examinations made late in July, after the subsidence of the previous
high water, showed that many of the hurdles were in worse condition
than had been indieated by the surveys made in June for my last an-
nadl' report. A survey of the entire field seemed to show that it wounld
be possible to complete the protection of Foster’s Island, and to place
all of the works in as good eondition as bofore, with the exeception of
those at ¢ Jim Smith’s.” Work has accordingly been carried on during
the year at Horsetail, Twin Hollows, Pulltight, Chesley Island, ¢ Jim
Smith’s,” and Foster’s Island. A tabular statement is given in Appen.
dix 1, which shows the amount of work accomplished at each locality,
with the cost of each subdivision of each work,

ORGANIZATION. -

The organization of the engineering staff was similar to that inan.
gurated in 1882 and described in former reports. It was composed of
the persons named in my last report, with the exception of Assistant
Engineer J. W, Irwin and S. B. Cady, who resigned during the year,
The reports of the assistant engineers and of the supply elerk and sub-
sistence clerk are herewith transmitted, constituting Appendixes 2, 3,
4,5, 6, 7, 8, 9, 10, 11, 12, and 13, and are intended to form part of this

report.
HORSETAIL,

The works at this locality are shown upon Plate I. The hurdles con.
structed several years ago at the up-stream end of the reach upon the
Illinois side seemed to Dbe exerting their influence over the entire area
below to Carroll’s Island. Their construction was suspended. upon the
completion of No. 30, to await the results of their action below. They
caused heavy deposits below, but these did not reach a height sufficient
to shut off all the water even at low stages.

No great additions to these deposits have since been secured, and it
would seem that the limit of usefulness over this area for the hurdles
above has been reached. In addition to repairing hurdles Nos. 27 and
30, and the hurdle built last year to connect Carroll’s Island with the
Illinois shore, the construction of two new lhurdles, 274 and 294, was
begun this year. The first was completed to a distance of 1,325 feet
from shore, except wattling, and the second to a distance 1,450 feet,
except wattling, The object of these hurdles was to reinforce those
formerly constructed. It was not possible to undertake the construction
of others to cover the area below. At the up-stream portion of the reach,
within the area actually covered by the hurdles, the process of building
up the new bank has continued in a satisfactory manner, the height for-
merly reached having been considerably increased, and the area upon
which willows are growing being much enlarged.

Upon the Missouri side the new bank had at the beginning of the year
reached a height about 25 feet above standard low water, and was cov-
ered with o vigorous growth of willows. The channel had begun to
undermine it, however; and considcrable caving was progressing, It
had become necessary to protect the face of this bank,as in the case of
any other caving bank., The approach of the channel being nearly
parallel to the general direction of the bank, the width of the mattress
to be placed below low-water mark was not so great as is considered
necessary in some cases. The width fixed upon was 100 feet.. A single
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muttress 3,880 feet long was placed, extending from the river Des Peres
to the old dike Ne. 1. Riprap was placed upon the bank extending to
- a height of 6 feet above standard low water for a length of 2,930 feet.
For a lengthof 150 feef, just above the dike the riprapping was carried
7 feet higher.,

- TFor details attention is invited to the report of Mr, E, D, Libby (Ap-
pendix 3), who was the resident engineer on the Illinois side, and to that
of Mr. J. E. Savage (Appendix 4), who was resident engincer on the
Missouri side; also to Appendixes 1 amd 2 for detailed statements of
labor and material employed and cost.

The good results of the work upoy the channel previously secured
were not fully maintained throughout the year. A depth of but 7 feet
was found upon the lower reef for a few days in September. The upper
two reefs had from 15 to 20 feet depth upon them at that time. The
shoal spot soon cut out, and as there was less depth in the unimproved
portion of the river it did not constitute an obstruction to navigation,
The channel was direct and wide throughout the year.

The expenditures here were $103,817.89.

TWIN HOLLOWS, WEST BANK.

Repairs were made in the primary hurdle and in secondary hurdles
1,3, 4, and b (see Plate Il). The deposits secured by these hurdles
were considerable, but they were not as large and did not increase as
rapidly as was to have been expected upon this side of the river, It
will be remembered that these hardles were placed 2,000 feet apart, the
distance between them being much greater than that previously given
in other works. The object of this increase of distance was to ascer-
tain practically the greatest distance at which they could advanta-
geously be placed apart. The results seem to indicate that 2,000 feet
is too great, at least at the up-stream end of the work. An additional
hurdle, numbered 0, was accordingly constructed last autumn midway
between the upper extremity of the work and secondary hurdle No. 1,
Since that time the depositing action has been more rapid, large quan-
tities of material having been added to the new bank during the high
water of the last spring. ' :

For details of the work done here attention is invited to the report of
the resident engineer, Mr. W, 8, Mitchell, Appendix 5; and for detailed
statements of labor and material employed, and the cost, to Appen-
dixes I and 2.

The effect upon the cliannel has been beneficial, the least depth found
during the year being 94 feet. The crossing at the lower end of the works
retains abouf the same position that it had last year, and as the chan-
nel below seems to have assumed a well-defined direct course near the
Missouri bluffs, it is not improbable that it will be found advisable to
stop the works where they are, rather than to push them farther down-
stream in accordance with the original plan.

The expenditures were $29,743.71.

TWIN HOLLOWS, BAST BANK.

The revetment at this place was extended up the face of the bank
wherever it had been left incomplete, and where the grading action of the
river had cut back sufficiently to produce a proper slope. It was also
extended down-stream about 100 feet to stop the action of an eddy which
had begun atits lower end. The total length of the protection is 8,650
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fect. Of this 2,900 linear feet was vxtended to higher levels, Its height
now varies from 8 to 16 feet above standard low water, except at one
point, where for a length of 25 feet the bank is still vertical, and the pro-
tection has not been earried above low-watermark, The indications now
are that it will be necessury to extend the protection several hundred
feet down-stream, as the river has shown some tendeney to attack that
portion of the bank, ~

As far as completed the revetment has entirely stopped all caving,
(For details of the work attention is invited to the report of the resident
engineer, Mr. B. i, Johnson, Appendix 6; also to Appendixes 1 and 2.)

The expenditures were 84,719,584,

PULLTIGHT, !

At this locality the primary hurdle was repaired, sccondary hurdle
No. 1 was reconstructed, and Nos, 2 and 5 were built. They are shown
on Plate II. No. b was placed in the chute in rear of Beard’s Island to
check a tendeney to the enlargement of that chute. In- conuection
with No. 2 and the others it has accomplished that objeet, but the posi-
tive results in the way of deposits secuved have not as yet been great.
In preventing the chaunel from splitting up, however, the works have
contributed to the good results above reported for Twin Hollows, West
Bank. (For details attention is invited to the report of the resident
engineer, Mr. C. D. Lamb, Appendix 7; also to Appendixes 1 and 2.)

The expenditures were $39,039.94. ,

CUHESLEY ISLAND,

The hurdle to close the chute west of the island was completed, but
just before the close of the working season it-was breached. There
being no funds available for its repair it was leftin that condition, some
riprap being thrown upon the bottom to prevent its enlargement. No
results of importance have as yet been accomplished by this hurdle,
exeept to stop the navigation of the chute at high water with the
excavation of the bottom usually attendant upon the disturbance of the
water by boats, o

The bank protection upon the east side and about the head of the
island continmed perfectly effective and in good order. The bank above
the protection having been graded by the Hlood to the full height to
which the revetment was to be carried, it was completed by extending
the layer of riprap to a higher level. (For details attention is invited
to the report of the resident engineer, Mr. C. V, Mersereau, Appendix
8; also to Appendixes 1 and 2.)

The expenditures were $16,100.47, ‘ -

JIM SMITH'S.

The hurdles constriicted at this locality in 1882 covered a large area
of ground. They aggregated over 13,000 feet in'length. They suffered
serious damage from ice in the winter of 1882-'83, and from the subse-
quent flood, to repair which there were no means available, The
longer they were neglected the more serious they became, until at the
opening of the last year’s operations the amount of work which would
have been required to place them all in repair was far beyond what the
means at disposal would allow. Although the hurdles themselves were
much broken up, most of the deposits which they had caused were still
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present, and it was thought possible to preserve these by reconstruct-
ing one or two lines near the head of the works. This was done with
sutisfactory results, (See PlatelL) (For details of the work attention
is invited to the report of the resident engineer, Mr, J. O. Holman, Ap-
pendix 9; also to Appendixes 1 and 2.)

The beneficial effects upon the channel previously attained were main-
tained throughout the year, the least depth found during the low water
of last autumn being 8 feet. '

The expenditures were $24,901.69.

FOSTER’S ISLAND.

In the protection of the west side of Foster’s Island & sinall amount
of work was done in the autumn of 1882, Ifor want of means it was not
possible to resume the work until late in the summer of 1883, At that
time « bar had formed in front of the island near its head, covering up
and shutting off access to the point where the protection had been
placed. Some distance below, however, the channel was undermining
and eroding the bank with great rapidity, the maximum excavation
since 1881 being 580 feet., The river at this point-was in excellent shape
for preservation, and it was concluded that no better application conld
be made of some of the limited means available than in protecting this
bank, The work was begun in August under the local supervision of
Lieutenant Abbot, but about the end of September was transferved
to Mr. J. i, Savage, Livutenant Abbot having been called for special
dufy to Washington. A mattress 120 feet wide and 5,284 feet long was
placed below low-water mark, covering the slope from a point just be-
low the bar above referred to (see Plate I1I) to the foot of the island,
The slope above low water was covered with a layer of riprap to a height
of' 9 feet above standard low water for a length of 5,030 feet, and to a
height of 13 feet for the remaining 254 feet. It is intended to carry the
protection to higher levels as the bank becomes graded to a proper
slope by the action of the river. All undermining and caving have been
completely stopped. (TPor details of the work attention is invited to
Appendix 10; also to Appendixes 1 aud 2.)

The expenditures were $38,516.84.

SUPPLY DEPOT AND EQUIPMENT.

All of the materials and supplies used upon the works, exeept brush,
stone, piles, and fuel, and all subsistence supplies were stored at the
depot and issued as required. Many miscelianeous constructions and
repairs were made, for details of which see Appendix 11,

The floating property deteriorated greatly during the year. The most
important changes was among the barges, of which 12 barge-flats and
1 model barge had become wori out and were condemned and sunk.
It is proposed to replace them by an equal number of well-built model
barges. The employment of second-hand coal-flats is not an economical
measure. The hull of the steam launch Hornet having become worn
out, the machinery was removed and stored, and the hull destroyed.

As stated in former reports, a special record is kept in which the equijp-
ment is treated as so much unexpended appropriation. Each work is
charged for the useand repair of such as may he employed upon it.” The
amounts given in this report as expended at each locality include the
wear and tear of equipment. " ,

The present valuation of the property remaining to be distributed in -
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the future is given in the last column of the following table, in which
are given, in separate columns, its valuation at the beginning of the year,
the sums which have been expended upon it, and its estimated deteriora.
tion during the year, .

. Balance , b ’ Balance
Class of property. ! July 1, 1883, Debits. ! Credits, : Juno 30, 1884,
i
. . smren o w - - B —— R !———-_—___
Steamer A, A, Humphroys........... e | e0,70160 | 37189 0............ $21,163 45
Stenmer Genernl GHIMOre .ovvveiviviviiiinen.n.. ¢ 21,860 25 784 11 1 $2,784 11 19, 860 25
Launch Homnet ........... Crseesncasenscscaraons i 106 56 157 60 { 39 20 224 96
Launch Florence....ccovianevemciiecannnniiennst 0 00 226 68 , 320 ¢8 810 00
e BT AR T
CATIVOTH covevrnreccrnnnnrsnonnn 5 00 o2 0 1
Quarter-hoata, quarters, shops, &o 44,705 67 { 4,805 55 | 13,357 19 30, 154 03
ﬁkiﬂk. flats, &0 coneeeiiiiinenen., . 12, 086 58 1,428 17 5,106 01 8,368
Lools amd appllances..oooeen ciiivneiiinnna 16,448 19 2,279 31 9,783 59 7, 943 91
%{'\'dm;}llp c:,\'{-u\'utuv ...................... vemsee } ;{. 204 87 }80 ';(S ];}6 Z, ::gi; 63
iys for.matiresses .......... varensenenan [ h, 331 68 33 16 B1 331 69
Offico furniture .........oo.onoon SORORNRR 1,177 21 2501 96 17 " 953 54
Suvveying Instruments. -...cooovvvnveieeennnnn. 1,431 66 45 75 317 76 1, 150 65
Boarding outft..........c..co.. . 15, 065 07 487221 2142800 13,400 43
b L) (T . 257,983 83 | 19,800 75 69,000 03 | 208,835 50
‘ | !

SUBSISTENCE.

Further experience in furnishing subsistence has resulted in reducing
the cost to 42 cents per man per day, while improving the ration. The
report of the subsistence clerk (Appendix 12) gives some interesting
figures upon this subject.

PILE DRIVING.

_ The operations 6f the numerous pile-drivers employed upon the works
have been watched during the year, and a record kept of the amount of
work accomplished by each and its cost. Therecords have been worked
up and discnssed by Lieutenant Abbot, in continuation of the study of
this subject begun by him last year., His report is given as Appendix
13. The object of these studies is to detect any defects which may exist
in the machines, or in the organization of the men, with a view to their

rentoval,
GAUGES.

The gauges at Grafton and Gray’s Point were read daily throughout
the year. Their records are appended, marked 14 and 15 respectively,

NAVIGABLE DEPTH BETWEEN SAINT LOUIS AND CAIRO.

The association -of Saint Louis and New Orleans pilots have trans-
ferred to me, as in former years, the reports made to it by its members,
and from them has been made a record of the depths found upon the
bars between Saint Louis and Cairothroughout the year. So much of -
it as covers the low-water season is herewith transmitted, constitiiting
Appendix 16. As explained in former reports, strict accuracy is not
claimed for any one measurement. The record, to be of value, should be
taken as a whole, several days’ measurements and the gauge record being
considered together. The low-water season extended from about the
middle of August to the close of navigation by ice in December. The
lowest stage reached was 3 feet above staudard low water. The least
depth reported and not contradicted was 43 feet, and was found at
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Devil's Island. A depth of but 5 feet was found at Sulphur Springs
and Jacket Puttern. A depth of but 5} feet was found at Salem, Lib-
erty Island, and Orawford’s, The least depth found in the 214 miles of
river between Saint Louis and Kimmswick, over which the works of
improvement have extended, was 7 feet, and was found at the lower
Horsetail reef at Beard’s Island. '

-

ESTIMATE.

The amount which can be profitably expended during the year ending
June 30, 1886, is $1,000,000. It is proposed to expeund it in carrying
out the programme heretofore adopted, This is to first improve the
part of the river below Saint Louis, to make the improvement contin-
uous, beginning at Saint Louis and working down-stream, reclaiming
land and building up new banks, thus reducing the river to the ap-
proximately uniform width of about 2,500 feet. Alluvial banks are to
be protected from erosion. It is proposed by this meauns to secure a
channel depth of at least 8 feet at the lowest stage. The depth is now
liable to become as little as 4 feet or even less in some places, and less
than 8 feet in every place where the width is greater than 2,600 feet,
This general statement of the proposed application of the appropriation
is as specific as the nature of the case will admit of. The changeable
character of the river renders it impracticable to give in advance the
exact localities where works will be required :

The originul, estimated cost of the work as revised in 1883, was..... 16,997,100 00
The aggregute amount appropriated to July 5, 1884, is.......ooo oo 3,364,600 60
The amount actually expendedis....l.. ... i iieimerircrrennn 3, 354, 630 85

§
The work is located in the colleetion district of New Orleans.
Amount of revenue collected at the port of Saint Louis for the fiscal year ending
June 30, 1884, was 81,549,400.58, )

Money statement.

July 1, 1883, amount available ... oo iaa £195,245 58
July 1, 1884, amount expended during fiscal year, exclusive ,
of outstanding liabilities July 1, 1883 .. .. .............. $15,276 43
July, 1, 1834, outstauding liabilities . ... oo oo L., 4,614 G4
~— - 189,891 07
JJuly'1, 1884, amount zwzﬁlable ...................................... 5,364 51
Amount appropriated by act approved July 5, 1884 .. .o ..., 520,000 00
Amount available for fiscal year ending June 30, 1885 ... ccvcvuue ..., 525,354 51
Amount (estimated) required for completion of existing project. ... ... 13, 632,500 00
Amount that can be protitubly expended in fiscal year ending June 30,
1880 e e tiiiin i e tecate et crumat smrcsacceannnanaamannn 1,000,000 00

Construction account,

i .

H - Expended

| Expended a5 0 figcal ;‘E;o}“:}n?gg
1884,

Name of work. prior to July vear ending

b1,1883. ' gun630, 1844,
Piasn Jaland DAM .o vveceecenreenneoornnecnsonsesccccrssens $32, 333 30 $32, 338 30
Pissa Island Dam, removINg. ccceverectiaccccncrscaccennses 2,750 11- 2,750 11
Alton Dam...cevenrinecninrennsn . . 33,623 62 |. 83,623 92
Alton Dike..... ...00000 .. . 67,324 70
Sawyer Bend protection . 96, 803 63
Ventce Dikes ............. 36,341 85
Arsenal Island protection 80,732°65
Closing Cahokia Chute...cococunrrenniracnececeecrranoerans 116,088 60 116, 088 60
Channel opposite Saint Louis .....coecrieainurrccncnnacnen. 40,873 88 $17, 581 66 58, 465 b4
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Construction account—Continued.

. Expended
Exponded . ) Total cost
Namo of wark. prlng to July | ‘z.gf"!."%,ﬂ{"‘;ﬁ to Juno 30,
11888 "4 unesy, 18se. | 1884
Horaetadl Bar: ; ;

Dike) .. P 2 [ X T 1 P . $40, 540 82

Dike 2 .. &1, 600 48 frevrverenscens 24, 600 20

Dikad .. 2,002 84 L., 82, 692 54

Dike 4 .. 41,890 1 feeinniiienn., 41, 200 11

3] X RO RURIE K. 1 SN 46, 943 87

'xl;ri'yﬂlstngiwnl}) ................ vesevnon rerrceenenreosenas BU,627 03 't vvrvennnnanae 80, 627 03

rimary hurdles.. =5 gno 110

Socomiaiy Thirion SOOI 35,805 20 | #73,11858 | 425,081 8

Protection works .. .ooeenin v ciiiiiniaeeea]ecnene i, 30,699 31 30, 699 31
TWf;I) l‘lollo“":a, wlelst- bank: i

rimury hurdles .. "

Seconury hitlen §=weerssseerrerrs e et eeenes 106,637 16|  29,74371 | 226,380, 87
Twin Hollows, east bank, bauk profection........o.o...... 05,928 04 ¢ 4,719 84 100, 348 78
Beard's Island: ' :

Primary havdles ... oo | T8 2 7,166 24

Bunk proteetfon. .. .o n il ! 84058 T6 feraenaninn.. 84, 258 76
Jiml;%tinith's:' il ] N

rimary hurdle.. P

Secondars atetin } .................................... U onuas674 2400000 139,388 43

I’ullltl;i'h’t: el ! !
rimary hirdle. . = gm + 10=
e e ot T4 SRR 46,405 47 90,09 04 86, 105 41

Chesley Island :

Tk protection } ...................................... 47,401 30 ;16,100 47 63, 501 86
Foster's Ialand bank proteefion.......o.oooviiiuenannnnnns X 5,774 18 f 38,516 84 44,200 02
Forb Clartres DI, .. oottt e eennenans CR6,81288 L. i 36, 814 66
Turkey Island ... ...oivviuiervninnnn. .. PENE 17 1 7 N 24, 463 85
Kaskaskix protection : 06,465 62 |....oevvnennnn 66, 465 62
Liberty Islund; ;

Dam cooeennna.... i e tmeaeane e etevacane nnanny i 5,OM3 O L., 5,053 01

Protection . cooeoeviii e eeaaas 45,120 40 {..ouevnoen. .. 45, 1289 40
Devil's Islani: ' °

IHRO T o et C 65,8117 ... t 65,871 17
Devil's Island: ‘ :

Daml ..o iiiiininnin... Gvebencasnr it bnennn } 40,848 58 ...l ieinn... 40, 848 58

Dam2.,....000c..... haeecaumsseabareeieaarrarabeenanneat 16,678 30 |..... faennroen i 16,678 30
Lﬂll}?l.l Poiutl: A ; ‘

rimary hurdle.. e

Sceandiiry hurdip § === -seeeesseerevermraneanacnis oo 35436 87 Lorviiiieniens 33,436 87

Cape Girardean, primary hurdle .....o..oooevoun.. .. . < 8L,03018 1...........e. 31,9830 18
- Catroprotection.....oo.euveennn.... Y f 119,868 66 1.............. 119, 868 66

!
f 2,212,112 02 275,022 04 ¢ 2,487,134 06 _

Praperty and material account,

i
. Balance, | : Vo Balance,

Class of property. June 30, 1633, Debitas. Credits. June30, 1884
Steamer Humplreys and expenses. . .... ...l $20,791 50 ' RITL 8B ... ..., $21, 163 45
Steamaor Gillnore and expenses... . 21,86025 ° 21,104 70 $2:3,104 70 19, 860 25
Launch Homet and expenses . 106 56 80h 12 *G00 92 224 06
Luunch klorenee and oxpenses . 00 00 801 26 891 20 800 00
g::ﬁ:fmii; --------------- } 62,107 37 © 11,510 47| 28,144 77 45,473 07
Pila.drivors.. .. 40,817 15 : 2,200 09 10,490 09 41,017 15
usrters, shops, &o 38,429 69 . 4, 580 65 11,891 28 31,128 05
g mw) nmR) hm

B, 0.0 e prionnsa 2,038 68 ; s § ), HY 8, 35
Tools and appliances 115,448 19 3,254 7 10,758 99 7,943 81
Hydranlis exeavator. .c.ooveeviienennnnannns. 7,204 87 18076 1....eone..un.. 7,385 63
aYA fIT MAttreBseR. .o civieriicinnanninnn.. 5,231 69 268 01 1,268 01 4,331 69
Photogiaphio apparatus ..c.coevveennnann.. b1t ) N P PO 330 51
Oftico furniture .......... esereiesierontacenns i 1,177 21 30 04 262 71 953 64
Surveying inatruments ........occovireaan.. ! 1,431 08 48 76 320 76 1,159 85
Boarding outfit ......... tesstenesomarevissans 150685071 . 1,213 61 2,869 15 13,400 43
Snbaist: %ce &e . 4,120 45 28, 468 93 30,545 85 2,043 653

REENCH, &0 covererencnarocncrionnaionanns , 28, A A
aterinl: .

Stone, Little Rook -..... e iveeaeanaan. 1,580 80 [ooeeieindienins s erens 1,681 09
Stone, Saint Louls .oooveeemeennn .o . 1,644 17 98, 650 80 28,004 47 [.eneunenn
Brush, Saint Louls.........cccvviiven.... 3,010 23 38,221 21 41,251 44 |......... vese-
Piles, Saint Lowi®.eeeaenereoeonorn o, 9,425 71 26,673 58] 36,00030 §..... . ...
Miscellaneous ............ cemertienean .| 13,500 72 5454 74 |  10,95¢ 29 8,001 17
Miscelianeous ....... soswoncennoss P R veces 1,212 26 877 29 834 07
201, 618 61 175, 581 44 245,971 38 221,226 67
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Iébnlar statement showing expenditures of labor and materiel and amount of work accom-

plished during the fiscal year,

BURDLE No: 1,

Locality a!:;lox;ghdiv'lsion of Miterhnl, &e. % Amounnt. i Total,
’ !
- I . . _' e s
Cahokia Chute: f :
Propeving pilea............ * Labor....... N P veeene $147 25
Driving pileg cooveeonreies Labot, ceeeeenn.t.. cemnrenaisian | #5035
Gillmors, 4 hours ... 27 04
Pilo-drivers, 379 houry ..........0 314 34
Pile-timber, 305 (14,277 feet) 1..., 1,299 84
Coal, 511 bushels..... Ceeeeienans ; 55
Miscellaneous ....... . 7 60
e 2,138 2
Bracing (595 linear feet) ...l Lnbor.....covvvevviommnnnnnn..lt 20 05 |
: Gillmore, 4 hours . ... ceen ! 27 04
Pilodrivers, 78 hours «....o.... 65 63
Piletimbor, 82 (2,964 feel) ...... ‘ ol 25
Bolts, &e,, 292 . ..., . 196 45
Conl, 136 bushels.coaen ool % 01
' Miseelancous ...oooeenennna.. : 200
i : 706 22
Stringers (860 linear feet).. Labor............eeceeeen.. e 11400
i Gillmote, JThour ...l 663
. Pile.drivers, 58 hours...........0 19 50
+ Piloy, 31 (1,270 feet) . ..... [ ! 110 56
' Bolts, 242, ... ieiieiiceiiaa. H 35 39
! Coul, 143 bushels..o.oooeean ... ; 048
- Miscellincous..ooveneenan..... ! 160
! [—— 328 97
Foundation mattress, 825 | Labor..ovivereiinernrnnoaennnn.. 725 16 |
linear feet by 553 feet by ! Gillmore, 8 hours . vevvenounn.... : 53 76 ¢
1foot thick (46,000 squave . Stone, 344 enbic yavls ... ... .. 467 71!
feet.) ! Sisal vope, 704 pounds. ... ; ALt
© Wire vrope, 728 potunds . 33 3
! Bargo flats, 190 hour 79 07 |
- Nailg, 319 pounds. 741
1 Spikes, 1,000 pounds.. 39 46
P Miscellaneous ... L | 6 ou !
! Brash, 286.conds ... .. Pererecnes ! 843 9¢ !
Horuoet, 8 hours...... e eeeeenaan: 8411
e e 2,238 24
Wattling, 650 linear feet by | Lobor............ eeeeer e : 202 72
11} foet (7,250 syguare | Gillmore, Shonrs............... 13 68 .
faet), Hornet, 10 hours................ ! 935}
Brash, 4l cords ..o ) 108 90
Wire, 80 pounds ............. <ol 3 65
Nuils, 40 pounds ......... ceveaadd 104
. | JO— 339 34
Bubsistonce.....o.eooeeo ] LabOr. Lty eiierennaeana 162 08
Rations, 1,238........c........ 452 48
) f e 1 614 54
Equipment ................! Bargo flats, 552 hours........... ! 78 37
uarters, 1,800 hours .......... | 56 34
Quarter-bouts, 1,200 hoars ...... 65 60
Skifls, &e., 2,835 howrs...o...... ’ 184 27
Tools, &e., 11,917 hours......... { 216 41
! —_ 585 89
) E—

\Grandtotat.
H
N
i

$7,114 07
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Tabular statement showing expenditurcs of labor and material, §o.—Coutinued,

HURDLE No. 2,

- ; ;
Locality “"‘go‘:,']'("’dh Ision of : Materinl, Lo, : Amount. Total. Grandtotal,
| . i w X
Cahokia Chute: ! !
Pulling dedft. . .ceneenn.... PLaboro..... ... veeesvoneesanns ' $101 76
Prepuring plles cocoo.ioL.i Labor,..... . . 231 50
Drivingpiles .ocvvnuene. ... v Lnbor ...
i Gillmoroe, 0 houy P
¢ Pile.dvivers, 307 honrs .
! Pilo-thnber, 228 by 9,131 777 95
{ Trom, 00 pounds . 247
. Conl, 641 bushel 42 16
i Miseellnneous .oo..covvenennn.n.. i 9 50 1 004 a2
- M 3 ]
Braeing (600 linear feot). ... Labor. ivevievvererinnonoennandd 872 71
U Gillniore, 6 hours ....oouvee..... i 40 606
Pile drivers, 155 howrs .......... 130 23
Pile-timber, 129 (4,458 foot)...... ; 370 23
Bolta, &, 200, .cvovinvnnnnnn... 115 76
Coal, 324 bushels .ooevvuann. ... 21 66
Miscellaneons .....ooveeenioa..l! 350 1. 060 65
e e e s s 3
Wattling 600 linear feet by | Tnbor........vovsyenn. creeeeens ] 100 19
14 feot (8,400 synare feet). | Gillmare, 2 hours .oooeenennu.sn. 13 68
Hornet, 5 honrs ........ svsesnons 4 67
Brush, 20 corda c.ovvveennnianna 77 02
Wire, g0 pounds ............... : 6 8b
Nails, 10 pounds covevnvenenn.... i 26 202 21
Foundation matiress 080 ' Tabor......ceeeeueemennennnn...ud 1,008 33
linear fect by 70} feethy : Gillmore, 10 howrs «.ovovnnuonn ... : 66 80
1 fuot thick (48,000 squure | Barge-fints, 681 hours .. ... .. 241 81
feut), | Brush, M4t ecords ....co.ooeee.... 778 80
Stono, 426.5 vards......o.00n... 517 b5
Ropa, sisal, 442 pounds. ......... 47 08
Wire, 112pounds................ 5 07
Nalls, 780 pouwls ...... veeereas , 18 70
Spikes, 340 pounds....civeee.... { 12 68
fscellaneons vueneoneeeoenons , 9 46 o
e 2,796 31
Stringers (490 lincar feet)..| Labor......... eerareeeeeeen.. 255 45
Gillmore, 1 Bowr .eovereeoacnn... ) 6 68
Pilo-drivers, 143 hours .......... : 122 27
Pile-tiinler, 39 (1,492 feet). ..... ] 12169
Bolts, &e., 100 ....... .
Coal, 74 bushels
Miscelluneous. ... ooonvnvnenan..d 527 6
i ]
Incldental work ........... Pile-drivors, 85 hours............
ADOr. . iieieice verieenaaa.
Gillmore, 2 hours ......ccooenu..; o7
207
Removing obstructions....] Pile-drivers, 46 hours ..... verean feiicrenrones 3D 83
SBubsistence.....c.......... Labar. icevreieienennaencennsn i
Rationa, 403. ... ivenvnnee eel 180 19 244 10
S P
Equipment ........... S uarters, 648 Hours ..o.o.oo. ... | 20 28
uarter-honts, 576 hours ........ i 20 64
Skifty, &e., 4,158 hours.......... ; 272 15
Tools, &e., 13,210 hours ......... i 213 48
Barge flats, 264 hours............ ; 35 06 567 64 —
. . - — []
Engineering, &ec....... -...: Assintants, &e., office work..... ! 738 60
. Assistants, &c., survoys........ , 115 398
Sarvey instruments, shrvays. .. 82 41
Surveys, &6... cccereicaiiennn. i 23 69
Assistants, &o., Inspections ... 282 £3
Skiffs, &, 360 howra............ 22 32
Tools, &r., 391 howrB.eeae....... 6 14 .
Subsistence, 108 rations.’........ 30 47 1. 260 24
: pTTm—— [
General expense........... Asrsiatants. ........ocoooceminn.. 713 02
; Manila rope, 2,000 pounds. ...... 305 00
Telepholi6..ooeeevniveannennnn. 351 26
Offico furniture................ 18 02
Homnet .ovvonnvenn ereesenaracas 4 67 1. 380 67
1]
Contingeneles ..coeavuno-.. Labor couecevenerieninecannnnnn. Feoseenes oun 144 22 2,704 43
- . ! ——— i
Total caveeevecrericucianitonrnennncnn ceeeressnsirenne veseas ; ............ orTreese 17,681 66
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Tabular statement showing expenditures of labor and material, §o.—Continued.

}

CARROLL'S ISLAND HURDLE (2,016 linear foet).

tocallt-y and subdivision of
work,

Horsetail Bar, east sido:
Pulling driff.......o......

Removing obatructions ....
Pulllng piles...............

Preparing piles............
Driving piles ..ceccne......

Bracing (2,738 linenr feet).

Btringers (5,018 linear feet).

Wattling, 976 linoar feet by
16 feet 10 inches (16,420
square feet),

&
Foundation mattress, 1,900

Huoearfeat by 813 by 1 foot
thick (165,050 square feot).

Miscellaneous. . cvevennen...
Subsistenes........ raseras

Equipments, &o. .... wosnen

s !

Material, &e. ' Amount. | Total. Grandtotal.
Labor........ P $107 25
Pile.drivors, 113 hours.......... £ $02 40
Cuonl, 100 bushels ............... , 12 46

: I 104 85
DT R PN 67 58
] T RN 515 51
Lahor.,.. oot ensiovienssenerria 841 hd ,
Gillmoro, 16 houv8.e..cooo...... 107 62
Floreneo, 65 howrs,....oonne.... 41 31
Piledtivers, 740 hours ..oave.... 620 03
Piles, 689 (20,223 feet)...........] 2,248 01
Sisal rope, 228 pounds. .......... 34 26
Ivon, 197 ponnds.....oovnae... 518
Maniln rope, 1,117 pounds ...... 165 23
Spikes, 60 pounds.....oeeeenn... 222
Coal, 891 busheld.c..caooanee.... §9 65
Miscellaneous ..civeercccnnennn. 3ot

- 4,132 40
TBOr. e ivneeesennnrennnsnnrens 034 39 |
Gillmove, 10 hottrs . ............. 07 12
Florence, 26 hotrs .o covven.... 20 11
Pile-drivers, 420 hours .......... 851 85
Piles, 458 (17,120 feet)........... 1,518 32
Manila rope, 74 pounds ......... 11 2
Sisal rope, 244 pounds..... tiesen 24 64
Bolts, &0. 044 veenrnrnnn., v_——— 411 38
Wire, 160 pounds. .c.oeeveanne., 720 ;
Spikes, 68 ponnds............... 252 !
Conl, 621 bushels........vee..... 84 89
Miscellaneous covvennsernevanes. 121
3, 08§ 92
Labor...ccivene. cosnevamencas .. 1,086 23
Gillmore, 10 HOUTS.vereenranans. 87 44
Pile-drivers, 410 hours.......... 345 51
Piles, 382 (14,772 feat{ ........... 1,332 59
Manila rope 50 pounds.......... 7 63
Sisal rope, 374 pounds...e....... 37 77
Bolts, &e,y 1,509 0ccaneenvnn... 346 50
Coal, 478 bushels......ceveen.n.. 31 90
Florenco, 20 hours........ceuee. 16 09
Miscellancous .................. 208
. ———— 1 3,223 80
Labor ...oveeminiiiiinenn. 362 41
Gillnore, 4 honrs. .cc..oovuecn. 27 36
Bruah, 98 cords .....coauain.... 260 29
Sisal hide rope, 261 pounds ..._. 17 82
Nails, 100 pounds .ccooovununn.. 2 59
——— 670 27
Tabor.....cccccvnaee. veereiarone 016 42
Gillmore, 8houra............... 53 76
Bruah, 552.9 ¢covds.vec.cnnnan.a.. 1,728 22
Stone, 887 yards .ceeee voeranins 1,032 42
Sigal rope, 300 pounds........... 80 30
Wire, 870 pounds......cccvueen. 30 43
Spikes; 575 pounds......c.o..... 20 83
Florence, 52 otr8 oovveevvnnnn 41 84
Sinnl hide vope, 125 pounds ..... 8 42
Nails, 120 pounds....... voepaene 3 4t
Miscellaneous ... . . 162
. 3, 876 67
Pilo-drivers, 27 hours «..covevvefinvennennnn. 23 09
71 4T1) 734 75
Rations, 4,804 . 2,071 85
Coal, 118 hushel! 7
Miscellaneous. .. 40 30
2,854 64
8unrtcrs.' 16,993 hiours... 732 72
luarter-bonts, 1,038 hou 151 03
-Barge-flats, 2,406 hours. 331 76
Skifls, &e., 8,835 hours. . 682 42
Tools, &c., 32,747 hours. ........ 578 90
2,476 83
21,127 07
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Tabular statemen! showing expenditures of labor and material, §0.—Continued,

SECONDARY HURDLE No. 37 (1,700 linear feet).

' ]
Locality “{:}oﬂ‘(hdi‘mun o " Matevial, Lo, Awmount. Total. Granditotal,
e ) i- e e e S
Horsetall Bar, oast side: i ;
Pultgdrift. ... .......... plabor ..o $0 75
Romoving obatructions. ... Pileddrivers....... A 40 85
Palling piles..........c.... | Laubop cees . 60 08
Propuring plles ............ I Lubor 173 86
Driving piles .._........... Lahor $457 31
Gilhoore, 7hotrs ..., ..., 47 88
Pile-drivers, 610 bours.......... 414 80
Piles, 410 +16,136 feet.. ..., ..... 1,492 58
I Manile rope, 8304 pounds........ 46 38
! Sisal rope, 45 pounds........... H 4 55
P hron, M7 pounds. ..o eoee.L 379
Coal, 500 bushels. ...l 3 00
e A 1
Braoing (1,728 Hnear feet) .0 Laliof. v veioinireranninnvomene. 207 15
F Gillmove, 2 hours -....oonaeenn.. 13 68 !
| Pileadrivors, 93 howrs. co....... 75 64 ]
i Piles, 100 (3,584 feot) o aanuuno.... 327 82 H
! Munila rope, 49 pounds ......... 747
Spilces, 103 pomuds. ..., ..., ! 3 96
Bolts, &e., B7.cvienennnnn... i 106 61
Coul, 109 bushels .oooooioe..... I 763
¢ 1 740 06| -~
Stringers (1,273 linear feet).: Tabor ooveviivninn vvvvniionss 138 72
Piledrivers, 18 hours........... 14 64
Piles, 03 (2,306 feet) ooea........ 221 63
Manila rope. 12 pounds . ........ 1 83
Bolts, &e., 207 ....o.oove...... 51 13
Conl, 27bushels,covvieviinnn.... 189
429 84
Foundation mattress, 705 | Labor......cooeeeeveeennanna.. 251 44
linear feet by 333 feet | Gillmore, Bhours coeeeeoeonn.... 20 64
(20,600 square feet). Brush, 108 cords ..caennnan.... 525 89
. Stono, 309.8 yards -...couvnen.. 201 86
Staal ropo, 200 pounds.........,. 20 20
Wire, 400 pounds ............... 18 28
Spikes, 400 pounds.............. 15 12 -
1,143 33
Wattling, 1,780 linoar feet | Labor.......uue.. ocenseeraana, 411 09
by 17 teot (30,110 square | Gillmore, 5 hours............... 34 20
feet). Brush, 148 cords ..covvvnnnnoo... 303 09
Sisul hide rope, 377 pounds ..... 25 44
Nuily, 140 pounds .coveerennn ... 3 63
Cuartains, 866 linear feet | Labor..coovreeeneeeninnnnennn.. 181 35
by 11} feet (9,842 square | Gillmore, 2hours...eeursnn oun.. 13 68
feat). Brush, 70 cords......... . 185 92
Nails, 139 pounds........ . 300
394 55
Subsistence..........iu.n.. Labor.ceseeeiianinnaan. 212 30
Ratlons, 2,093.......... 764 90"
; A ' 1,037 38
Equipment, &C.vverrren -s+| Barge:fiats, 2,304 hours .. 300:24
Quarleis, 12,668 hours ... 403 42
Skiffs, &, 1,025 hours. .. 150 00
Tools, &c., 16,104 hours......... 305 10
1,170 76
| 8,576 08
v
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Tabular statement showing expenditures of labor and malerial, §¢.~—Continued,.

SECONDARY HURDLE No. 274 (1,325 linear feet). .

Locality aud subdivision of
work.

Horsetail Bar, east sida?
Pulllng drift.cooovnvienan ..
Removing obstructions

Prepaving hiles ............
Drivingpilesa .oovveennnen..

Bracing (1,320 Hincear fect)..

Steingers (1,320 lincar foct) .

Foundation matiress, 1,435
linecar feet hy 80 feet by 1
foot thick (114,225 square

fvet).

’
Miscellaneous...... vevenens
Subsistonee..c.eveicennn.,
Equipment, &c..... creacas

!
Material, &e, j Amount. | Total. [Grandtotal.
| H
’ ;
TabOr. e et vieeisrnnencean.. i ........ .o.at $141 15
Pilo-drivers, 121 houvs ... 20 f $103745
Coal, 235 bushels................ 16 42 1
Miscellneons ovvereverannnn... 299,
J————i 121 16
e | 202 50
. 4 plo7e;
Gillmore, Thours ............... : 46 70
Flovenee, i0hours ...cooonenen .. ! .40 23
Pile-drivers, 307 hours.......... 890 44 i
Muanila-repe, 865 pouds ........ i 114 28 )
Pilew, 610 (21,0680 feet) ..... eeo-ld 1,863 14 ]
Sisal rope, 457 poumls ..., eeneed 48 00 ;
Ivon, 126 pounds. coeneeoia...o. H 328 !
Spiken, 230 pounds....... ... ¢ 8 51 .
Cuoal, 625 bushels......... baeane- | 41 90 !
Miseelluneous oovvvevvnnnona. 14 50 i
— {3,026 84 |
Inbor coeeneinicniiiiiiaiin $12 33
Himore, 6 howrs, ... ..o ‘ 40 08 !
Floreneo, 20 hours.........o... 16 08 | ;
Pile-dvivers, 187 bisurs..... ceeed 159 88 i
I Piles, 107 (8,19 feet).......... . 609 38 ; :
: Wive, 200 pounds ...l onao.. ) 900 ; )
Spikes, 160 pounda ... ! 7034 ;
Bolts, &e., 415...... 21039 ¢
Conl, 200 bushela ............_.. ; 1312
Miscellaneous ..oooovuen.. .. ool 786
——! 1,285 16
Tabor..a.oaeao..... voveirovocnnn 289 82
Gillmore, 5hours «.ee.o oo ...t 33 40
Florence, 20 hours..... Ceecraeas 16 00
Pifo-drivers, 141 hours.......... 120 &5
Piles, 72 (3,908 feet).....nnen.. 287 22
Sisal rope, 85 pounds ...... Cees 9 09
Bollg, &c., 454 ..oooviinnnrinnnn. 68 10
Conl, 316 bushels. ... .cova..... 20 73
Miscellneous voeeerinvanennn.. . 735
851 83
Iabor....... Crevrveeene 941 39
Gillinore, b houra ............... 33 40
Florenco, 55 hours.....cuvee ... 44 26
Brugh, 576 covds coooaeoona . 1,881 15
Stone, 5804 yards...coecean..... 715 04
Wire, 850 pounds............... 42 75 .
Nnily, 450 pounds........ ceanes 11 66 :
Spikes, 225 pounds,..o....... - 8 3
iscellanovus ......... Cieneaes . 22 68 .
3,700 55
Pile-drivers, 25 hours .......ocofivricninnn 21 38}
Labor........ veeees 362 33 :
Rutions, 2,008 ... 1,325 17 ;
Conl, 120 bushels. vc.cvceanne... 7 81 :
Miscelaneous vecveenenicnenn.. 36 09 ;
e e} 1, T80 40
gum'ters. 4,650 hours ...c..ocuae 705 28
uartoer-boats, 813 hours...... .. T4 06
Skifls, &c., 6,915 hours..... ceaas 428 67 §
Tovls, &c., 16,083 hours......... 262 51
1,461 42
| 12, 542 7
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Tubular statement showing expenditures of labor and malerial, §o0.—~Continued.

SECONDARY HURDLE, No, 28} (1,450 linear feot).

. | {
Locality and subdivislon of Material, Ce. Amonnt. ;[ Total.  Grandtotal,
Ho;eo‘f]@il_ B‘mi,reast side: '
mlling drift. ... oveveninns Fabnr ooveininniiieennncrionnieieanennnnns 189 25
Paulling plles. ... ..o o] Lbor,eccoesiiiiiiiiiniiniivadvannnesonans * 11 10
Removing obstructions....; Pile.drivers, 143 houra ......... $122 26
Coal, 10bushels....oooeenean.... i)}
Miscellaneous ..oooemenvvvnnna.. 2 45
. 125 37
Praparing piles............ Tabor........... besar seccrasanslroases Seemnn 298 b7
Driving piles .............. Lahor covereeniiioiicciveniienns 548 70
Gillmore,'8 hours ........ s 4008
Flovence, 50 houra........c.cc..e 40 24
Pilo-drivers, 535 hours coecen.... 457 42
Manila rope, 784 pounda . \...... 107 41
Piles, 510 (20,841 fret) ........... L . .
Siual rope, 220 {munds ............ 43 54
Tron, 126 Pmm( L 3 28
Spikes, 295 pounds cveeenvvnnnn. 8 32
Coal, 700 bushels................ 45 02
Miscelluneous ..oovvvecivannn.. 18 18
3, 020
Bracing (1,325 Iinear feet) .| Labor.......ovevevincaveeencnan. 204 83 »
Gillmore, 6 hours .co.vevivnenn.. 40 08
Floroneco, 20 howrs ..co..vom..in. 10 09
Pile-drivers, 226 hours .......... 103 23
Piles, 231 (8,677 feot)...covee.... €693 91
Spikes, 110 pounds....c'ae..... 4 07
Bolts, &e.,467...cocn.... eveonssns 257 02
Coal, 132 bushels.......... PO 8 66
Mincollaneons .le..veceencnaenn 139 L5
Stringers (1,450 lincarfeet).! Labor......... v eveeteenenaeanes 224 93 1500 28
(iillmore, b hours .....o.ouoeo... 33 40
Florence, 20 hours ....coevee.... 18 09
Pile-drivers, 154 hours .......... 131 67
Piles, 84 (3,614 feet) covenennnnn. 302 14
Siaal ropo, 92 pounds ............ 9 84
Bojts, £6.,642 .oovevirrinninaan. 86 30
Conl, 814 bushels ... _............ 20 80
Misecollaneous ..... ereessanenns i 3 53
) . e e s 838 50
Foundation mattreas, (1,478 | Lapor,......... receiereennnnes i 1,013 36
linerr feet by 80 feet by | Gillmore, 4 houfs. ... . 20 72 -
1 foot thick) (118,240 | Florence, 55 hours . 44 25
square fect). Brush, 845.1 cords.. 2,100 12
Stone, 718.4 yards. 877 66
Wiro, 988 pounds 44 46
Nails, 2706 ponndds 707
Spikes, 305 pounds 11 28
Miscellaneous ...... I 20 35
, e 4,154 27
Miacellaneous .. ..| Pile-drvivers, 51 hours . . 43 60
Subsistence........cues.o..] Labor..... . 401 09
Rations, 3,014 ... 1,873 48
Coal, 125 bushels. . 8 20
| Miscellaneous ........ 33 45
o g ————— 1,806 22
Equipment, &6 .eveverneasn uartors, 4,966 hours...... . 768 24
Jnarter-honts, 720 hours ........! 68 39
Skitls, &e., 7,320 hours .......... 449 81
Tonls, &o., 17,017 hours ..... vee 267 17
! 1,551 61
l_ $13,476 12
SECONDARY HURDLE No. 30 (1,292 linear feot).
Horaetail Bar, east side:
Removing obstructions ....| Labor...... erresasreareaorareas $0 63
Pile-drivers, 10 hours «co........ 813 o8 76
. Pulling piles ..... PR B %1117, R A 45
Preparing piles ............ Labor..... e icsereressssaiassiane . 138 52
Driving piles .cooevvnnn.... L) S vess 282 37
Gillmore, 4 honrs. .. cooueen.nn. 27 36
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Tabular statement showing expenditures of labor and material, §0.—Continned.-
SECONDARY HURDLE No. 30 (1,292 linear fost)—Continued.

Locallty and subdivision of, Material, &o. Amount. | Total. |Grandtotal.
Horsotail Bar, east side—Cont'dj . o
. Pile-drivers, 838 hoars.......... $274 81
Piles, 323 (11,072 foot) .......... 1,024 16
' Mnnila Tope, 183 pounds........ 27 61
Sisal vope, 74 pounds........ vess 747
Ivon, 175 pounds . covveemvan.. .. 4 52
Coal, 327 bushels.......ccaue.... 22 89
\ . N $1,671 59
Bracing (1,802 linear feet)..] Labor .......covivuens.un . 161 26
Gillmore, 2hHotrs ooove cvveennnn. 13 68
: Pile.drivera, 27 hours..... venes 21 96
Piles, 100 (3,420 feet)............ 310 35
Manila Tope, 26 pounds ......... 3 8t
Sisal rope, 60 pounds ........ ves 8 06
Bolts, &o., 96 ....connean..... .. 78 12
Coal, 55 bushels. c.ovaeveeiene. 385
605 68
Stringors (1,465 lnear feot).) LabOr ..cvivireeierrenrennnnennn 145 97
Pilo-drivers, 7hours ............ 569
Piles, 48 (1,788 feot) ..oovnn. ... 165 39
Manila rope, (Zpounda......... 183
Sisal rope, 60 pounda. ........... 6 06
Spikes, 130 pounds...ceeeee. ..., 4 91
Bolty, &o., 280...... erasmacieanan 93 16
Coal, 27 bushels.....ccvuvinenen. 189
) 400 90
Fonndation mattreas, 1,100 { Lahor] ceeveeeeevenrrnscasocneenn 340 84
linenr feet by 312 feeb by 1 | Gillmoro, 2 hours cevvaeensen... 13-68
foot thick (34,900 square | Brash, 230.1 cords..... PO 835 05
feot). Stone, 435.5 yards .... . 315 90
Sisal rope, 271 pounds 27 38
Wire, 600 pounds ... . 27 42
Spikes, 40t pounds._............ 15 16
\ 1,375 49
Wattling, 1,465 linoar feet| Tabor ...coeveennn.. 312 26 .
(23,215 square fest). Gillmore, 4 hours ... ... 27 36
Brush, 122,7 cords. . 325 89
Sisal hide rope, 200 pounds 13 50
Nails, 70 pounds ...... ... .... 181
: 651 82
Curfains, 950 linear feet by | Labor ............. veseriienenns 55 81
86 foot (8,170 square feet). | Gillmore, 1 hour ................ 6 84
Brush, 50 cords voveveninnnnnnn.. 132 80
—_— 195 25
Subsistencs.ceesessereeees TADOL 1virnnriineeiine .. 208 56
Rations, 2,395......c0erinennnn. 875 37
. 1,173 93
Eqaipment, &¢........ «.-.} Barge-flats, 1,824 honrs.......... 242 44
Qunrters. 10,200 hours ..... R 319 28
Skiffs, &ec., 981 hours............ - 148 95
Tools, &e¢., 13,610 hours......... 274 92
. 082 88
$7,234 28
ENGINEERING, CONTINGENCIES, ETC.
Horsetall Bar, aast side—Cont'd| .
Incldental WOrk ..evvnueees] LOhOT:cowin.vueiinerivineneeees] 8504 75
Gillmore, 34 hours ...cevcnne... 227 12
Tools, &o., 3,471 hotirs .......... 54 40
Subsistence, 324 rations.. . 147 64
Subsistencs service 35 34
Coal, 20 bushels 131
Miscellaneoua. ... 4 25
Quarters, 166 hours..... . 24 13 )
Quarter-hoats, 144 hours. ....... 1327 o1, 012 50
., —— e ]
Engineering ...............! Assistants, &o., surveys........ 589 90
Assistants, &o,, inspection ..... 452 7138
Assistants, &e., office work....[ 2,762 18
Coal, 20 bushels ...... veeena 131
Subsistence, 876 rations .. 348 68
Subaistence service..... 110 02
Miscellaneous ............ . 879
Skiffs, &o,, 502 hours ..evuve.... 3t 12
Tools, &e., 434 hoNTH.ceve conone 4 82 )
Quarters, 9,018 hours ...ceeo....] 1,305 09
6,696 55

5908 EN~——90
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Tubular siatement showing expenditures of labor and malerial, §o.—Continned,

ENGINEERING, CONTINGENCIES, ETC.—Continued.

Locality and subdivision of Material, &o. Amount. | Total. |Grandtotal.
Horsetail Bar, eastside—cont'd,
General expense, &o.......| Assistants, &6..cooovvvernnnn. .| $1,650 83
Telepho®...cocavernevrvnsncne . 783 58
Cinchona and whisky, 75 gallona. 139 85
Office farnitare.....c..ccvea... . 29 18
;. Survey instruments ............ 64 88
Surveys, &o., stationery ...... . 35 95
2,704 28
Contingencies .cevueeeee... 106, &0 ceceernnnenn. vemsvesnenes 108 31
] LABOT . ceeceerneraraenannn 640 12
748 43 | $10, 1681 66
) LOW-WATER PROTECTION, .
Horsetall Bar, west side :
Removing obatructions....| Plle-drivers, 10 hours......... B $16 25
Proparlngf)il vvecesamanse| Labor Jooooien... B 53 44
Driving piles .............. G 7:11 71 $268 87
Gllimore, 13 hour8 .cecue..n.... . 86
Pile-drivers, 221 hours.....e.... 188 95
Plles, 287 (12,498 foet)...........| - 1,085 03
Iron, 59 pounds ...c.eeevevian. e 155
Bolt8, £0., 12 ccccverrernneresens 276
Coal, 450 bushels .......c...ccu.. 20 52
Miscellaneous .cooeaveerevencnn. ) 14 10
- 1,677 62
Foundation mattreas, 3,880 | LabOP veveuevrieecenncnncannn. .-.] 8,332 91
linear feet by 100 feet | Gillmore, 8hours... 53
(388,000 square feet). Barges, 849 hours. ...... 207 86
, Barge-fiats, 1,104 hours . 459 48
‘Ways, 1,122 hours....... 580 18
Manila rope, 60! pounds.. . 82
Brush, 2,608,8 cords............. 8, 528 39
Stone, 1,107.4 yards .. .......... . 1,351 02
Slaal rope, 664 poands .......... 80
‘Wire, 8,063 pounds. ........ 362 39
Nadls, 680 pounds..cccveeene.... 17 48
Spikes, 2,702 poouds........ 101 28
lﬁwellaneous veverescssoaneaans 45 80
15,181 91
Subsistence..... caescsssae. Labor coo.o...... cesvesenesnrres 513 48
Rations, 4,076 ............ veeeess] 1,857 B0
Coal, 402 bushels................. 13 26
Miscellaneous ......ccoivceuues . 70 50
Equipment, &¢ rters, 13,056 h o] el
men wecesncss.-.] Quarters, OUTB.eeereeens- A
4 iffs, &o., 5,490 hours... 523
Tools, &o., 29,2563 hours. . 469 27
3,002 68
$22, 892 03
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Tabular statement showing expenditures of labor and maierial, Jo.—Gouvinued.
MEDIUM STAGE PROTECTION.

Locality ango:ibdivfainn of Material, &o. Amonnt. | 'Total, 'Grnnd total,
Hovsetall Bar, west side:
Revetment, 3,080 lnear
feet by 21} feel (68,014 -
square feet).....c.eeeenn-. LAbOrcecercasnna. . $333 44
Gilimore, 4 hours .. 26 72 .
Stone, 2,219.7 yarda. 9,708 03
$3,0068 19
Subsisfence...... ereenesess] Lithor.. ... vesesmorietsuriannanas 73 23
Rations, 412....... vevrevesennan 187 76
oal, 25 bushels........ccvvu.... 1
Miscellaneons. ceeeveveen. reveen 425 -
266 87
Equipment, &0 ....... +.-=.| Quarters, 2,496 hours ..... cerean 3868 13
Skiffs, &c., 1,460 hours.......... 90 52
Tools, &o., 2,340 hours...... vees 36 74
513 89
$3, 848 45
ENGINEERING, CONTINGENCIES, ETC.
Horsetail Bar, weat side:
Inoidental work............] Labor...... siesiseansesnaceenenn $120 87
Gillmore, 19 hours ccvvee.en..... 135 08
Barﬂe-ﬂata, 185 hours .......... 7 21
Tools, &c., 807 hours............ 14 08
Subsiatence, 250 rations. ........ 113 92
Miscellaneous cecevveneenn...... 180
. . e asu $472 88
Enginecring, &6...........| Assistants, &c., surveys........ 91 14
Assistants, &o., inspection ..... 131 73
Assistants, &o., office work . 78L 03
Cosl, 25 bushels.......... 1 64
Subsisténce, 172 rations. . 78 38
Subsiatence, service ....... 30 67
Miscellaneons . ............ . 7 45
Quarters, 3,882 hours ........... 602 46
: 1,724 50
General 6Xpense........... Asgsistants, &o......... teeeeen ..] 1,815 35
Cinchona and whisky, 6 gallons. . 9 32
Telephone......... tesecenecanes 689 28
Office furniture...... [ 37 02
Surveys, &€ .cccivvnniinnerinaa. 131 42
) GR— 2,182 39
Contingencies ............. Ice, &C ouvvunenn..n... Y . 76 08
$4,458 83
103, 817 89
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Tabular statement showing expenditures of labor and material, #0,.—Continued.

PRIMARY HURDLE (767 linear foet),

Locality and subdivision of
work.

Twin YHollows, west bank:
Proparing piles
Driving piles .....

..........

Bracing (707 linear foot)...

Stringers (767 linoar foet)..

Cross-stringers.............
Foundation-mattress (210
by 45 by 3§ feet thick).

Wattling, 767 by 25 feet
19,209 square fost).

Subsistence................

Equipment, &6 ............

Material, &e. Amount,

$285 16

205 77

20 62

Piles, 280 (11, 144 feat) 1,030 82
Sisal ropo, 45 pounds .. 4 60
Manila rope, 56 pounds. 7 63
Coal, 275 bushels. .......... 19 25
Labor. ... coiciieiiineieccnnan. 217 48
Gillmore, 2 hours. ... eeeveeanias 13 ¢8
Pile-drivers, 245 howtg. e vea. ... 199 27
Piles, 113 (4,230 feet) . .o......... 388 78
Siau] hido rope, 20 ponnds . ...... 135
Manils rope, 60 pounts .........4 7 03
Spikes, 170 ponnds ....... cesenas ¢ 42
Bolts, &c., 398..0ivvrnneaninnen. 147 59
Conl, 265 bushels................ 18 65
Iabor.e.eeeiiciiiiriieaninann, 222 41
Gillmore; 2 honra..coooan.ae... 13 08
Pile.drivors, 218 hours .......... 201 71
Piles, 01 (5,308 feet) . ovenene. ... 314 32
Siaal hide rope, 20 pounds ...... 135
Bolts, &e,, 713 ..... Crereserssenns 100 76
Coal, 200 bushela..cooovnerinnann . 20 30
Labor............ trvees v vevessfinoarcnccnns
Labor..cveee cvmvieciieieicnenan 363 91
Gillmore, 4 hourd . ecvvvecenn.... 27 36
Brush, 361.9 cords......... vemmes 9681 21
Stone, 4886 yards............... 460 20
Sisal hide rope, 30 pound........ 2 02
Munila rope,200 pounds ........ 30 50
Nails, 10 pounds ..oo.ooeneeo.. . 28
Wire, 380 pouuds .coeevvennnnn.. 17 37
Spikes, 145 pounds..... PR 5 48
Labor........ ereessonssirencnns 490 69
Gillmore, 4 hours........ ceveeasn 27 38
Brush,91.7 cords..c..cavanon.... 243 56
Wire, 442 pounds.......couev.ae. 20 19
Nails, 30 pounds...ccoueeenanen. 78
Spikes, 80 pounds....coiveeinnn.. 2 268
Labor...cocovuiiniicannnn,, veoon 255 97
Rations, 2,205 ..cveuneeennonn .. 805 02
Barge-flats, 2,160 hoars 287 10
Quarters, 9,600 hours. .. 300 60
Skiffs, &e., 1,105 houra. 168 19
‘Tools, &ec., 12,361 boars.......... 249 69

1,673 T4

1,001 28

874 52
108 563

1 868 31

784 74

1,061 89

1,005 48

Grandtotal,

$8, 387 60
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Tabular stalement showing expenditures of labor and material, 4¢c.—Continued.

SECONDARY HJRDLE Ko, 0 (625 linear feet).

.

Locality and subdivision of
work.

Twin Hollows, west bank:
Preparing Piles ...... O
Driving plies ..... cevneeans

Foundation-matiress (460
by 45 fect; woven, 160 by
45 by 1} feet thick).

Bracing (500 lincar feet). ...

Stringers (500 linear feet) ..

Wattling, 625 by 164 feet
1 (10, 250 square feet).

Crib (125 linear feet) .......

Equipment; &0.....c.nve..

Subsistence...ccaeveeen....

Material, &e.

Labor.......... [N PPN
Gillmore, 1 hour ................
Pile.drivers, €8 hours o..........
Pilos, 155 (5,350 féet) oveneeens.
Sisal rope, 16 pounds....vu......
Sisal hide rope, 46 pounds.......
Spikes, 4 pmmds semasirernonanss
Conl, 05 bushels .................

T.abor, fabrication...............
Lahor, sinking coeveevivenenann..
Gillmore, 3 homts v.ecvenennnnn..
Brush, 162 cords ..coceennene....
Stone, 320.0 yards . .coovueocan....
Wire, 478 pounds ...............
Naills, 134 pounds ...ccvvvuen.. ..
Spikes, 124 pounds ..c...........

Gillmore, T hour . oovvvnaan ...
Pile-drivers, 82 howrs..eevu......
Piles, 44 (1,471 feet) .. ceveenn....
Bolts, &, 120 . caanneeaaiin .
Coal, 85 bushels.................

Pile-dvivers, 68 hours ...... .....
Piles, 21 (830 feet)..ccven........
Bolts, &, 231, .o vreerevannnn..
Coal, 35 bushels.caveneenn... ...

TABOP . cceeeeveiiiiictaneinninnnes
Gillmors, 1 hour .
Brush, 50 cords ..
Wire, 150 pounds.
Nails, 10 pounds .

Labor..... cisasais
Pile.drivers, 40 hour
Piles, 26 (801 feet)..
Stone, 131.6 yards.
Bolts, &c., 1186... .
Coal, 70 bushels..cvuveeimemnn...

Barge-flats, 1,066 hours .........
g,uarters, 4,728 hours ...........
Skiffs, &c..580 hours...ccacee...
Tools, &¢., 6,718 hours ......... .

Total.

Grandtotal.

#32 37

683 38

1,169 00

304 57

220 78

308 67

335 28

513 11

568 00

#4, 236 76
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Tabular statement showing expenditures of lubor and malerial, :f'c.—f-Continued.

SECONDARY HURDLE No. 1 (260 linear foet).

Locality and sabdiviston of °

|
work. Matorials, &o, l Amoant, Total. [Grandtotsal.
|
T'win Hollows, weat bank :
Preparing ‘pllea ............ Labor.ceeeieiiiiiieirensnsnndnvoenrronens $9 29
Driving piles ..cvvveee..... Labor..... N eeesreireeevmransoves $70 53
Gillmore, 1 hour ...ccovvvvieenes 6 84
Pile-drivers, 50 hours . ...... veosi 40 67
Piles, 57 (1,759 feet).......... ves 162 71
Sisal rope, 10 pounds............ 101
Coal, 60 bushals.....cecvvvnennn. 420
; —_— 285 96
Bracing (250 linear feet) ...l Labor.c....c. civveriivninienns. 30 25
Pile-drivers, 43 houra . . 34 07
Piles, 20 (687 feot).. . 63 55
Bolts, &c., 58 .ovnrivnanana. vear 21 34
Coal, 45 bushels. ........... ceens 315
] 162 26
Stringers (250 linear feet)..| Labor ......covoenns 26 91
Pile.drivers, 27 hours 21 94
Piles, 350 foot...... 32 33
Bolts, &e., 98 .. 13 83
Coal, 20 bushels 1 40
. 95 43
Foundation mattress, 238 | Labor, fubrication.............. 129 73
Ly 30 by 3 feet thiclk,
Labor, sinking.......ccevv.... . 34 77
Brush, 125 cords....caeevevann.. 332 00
Stone, 170.5 yards......... eeenn 140 62
Wire, 260 pounds cooveeeenn.o-.. 1i 88
Manila repe, 155 pounda. ....... 23 ¢
Nails, 60 pounda.....ccoc.uen... 1 55
— 6o£ 19
Wattling, 254 by 18§ feot | Labor eceennrveninnnvnennnnnnn 76 11
(4,937 square feet).
Gillnore, Lhour .cvveeivnnnnnn., g 8¢
Brush, 188 ¢cords .ovoevevennnn.. 49 03
Wire, T0pounds ................ 319
Nalils, M4 pounda.....cooeen..... 36
Spikes, 50 pounds..coneen....... 189
138 32
Equipment, &c....... « ... Bargo-flats, 432 hours ........... 57 42
uarters, 1,820 hours............ 60 10
Skitls, &c, 264 hours ......... oee 40 13
Tools, &c., 2,767 houra .......... 55 89
213 59
Subsistence ccccveovnene... Labor...... vesecanes veseemes var 64 87
Rations, 500 .ccovveveennnn..... 182 75
fre— . 247 62

oo}

$1,846 71
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Tabular statement showing expenditures of labor and material, §0.—~Continued,
SECONDARY HURDLE No. 3.

Locality and subdivision of Material, &e. Amount, | Totsl. |Grandtotal
Twin Hollows, weat bank: -
Preparing piles....... eneee] LABOT ovicreannoviocanes PO . 817 10
Driving piles .............. AOF . eeivirnscansncsanensunsen . $07 24
(xillmore,lhour... temenensanns 6 84
Plle.drivers, 85 hours........... 52 87
Piles, 39 (1,836 feet) .......... . 123 58
Mauila rope 50 pounds.......... 783
' Coal, 70 bushels ......... tessene 4 90
203 06
Bracing (128 linear feot) ...{ Labor.vecccveeeoe.n 34 54
Pile-drivers. 19 hours . 15 45
Pllea‘ 14 (470 fest) ... 43 48
Jikes, b pounds ........ 200
anila rope, 50 pounds .... 7 63
Bolta, &0, 47 .cvuvvnenn. PP . 26 10
Coal, 20 bushelu cersessrasensans 140
130 60]
Stringers (623 linear feet)..] Labor....ceccvviceccracesionnons 42 50
Gillmore, 1 hour secaeecracanane. g 8¢
Plles, 26 (763 feot) . coveeverann.. 70 58
Bolta, &06.,182 cvvricninnennan. 26 69
Coal, 50 bushels veevvoeenneanen. 3 50
149 11
Croaa-atrlngeru....-.... - I.abor tessssrassnsiesreannsccceifuanian wermes 41 93
Crib oo, Manila ropo, 500 pounds ........ caeeueroncas 76 26
Foundation mattreas, l28by Labor, fabrioation .u.ceeeuvec... 41 39
35 by 1 foot thick, Labor, sinking....ceeceeveee.... 40 75
Brush, 35cords .. 82 96
Stone, 35 yards... 32 87
Wire, 250 pnunds 11 42
8
o8, unda.
o ro 221 04
Wattling, 648 by 12.1 f664 | LABOT cvuvevvereeerenennenaranas 160 73
{7,738 squarse feet). Gillmore, 1 hour ........ cereenan 6 B4
Brash, 30 cords. .......... 70 68
gvi{‘e 14450pmmd; ............... f ’fi’%
es, ounda .oovee...
P r 254 47
Subsistence..... creesencnas LabOr cerrerrireiorvanenncnonnns 82 86
) Rationn ;1.1 veeessansannn 238 30
' 821 18
Equipment, &6 ............ Barge-flats, 576 hours........... 76 68
Quarters, 2,760 hours ........... 86 39
Skiffs, &e., "407 hoUTS - ovenennnns 61 95
Teols, &c.. 3,730 hours......... . 75 356
—_— 200 25
$1,804 97
SECONDARY HURDLE No. 4.
Twin Hollows, west bank:
PteparingP 88 .cverrrences Labor........................... vevessien $31 65
Driving piles .c..oocnia.. .. Labor. ..ccciveenceren.n $162 99
Gillniore, 2 hours .... 13 68
Pile.drivers, 89 hours 80 52
Piles, 78 (3,168 feet)...... 292 12
Manila rope, 160 pounds . 15 25
Spikes, 18 pounds ...... 64
Coal. 140 bushels. 9 80
575 00
Bracing (276 linear feet) ...] Labor...cc..ivecucicieensecacans 54 14
Piledrlver,32houra............ 26 03
Piles,‘za(mt'eet).......... cvans 02 41
)Iikas, 64 pounda.....coccanusen 2 48
ila rope. 100 ponnds temreves 15 256
Bolts, &0,, 88 .....000vernnanens 20 02
Coal. 40 bushels.......... easrans 2 80
. 202213
Stringers (1,605 linear foet).| Labor....ccccrearverecnazsonn. 83 40
Gillmore, 1hOUr ceevcriancncren. 6 B4
Pile-drivers, 41 hours......ccue. 33 35
Pilos 47 (lmfeet)............. 156 68
Bolts, &0.,400....... . 58 04
Coal, "100 bushels.oemeeoeennnn... 70
344 31
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Tabular statement showing expendilures of labor and material, §.o.—Continued.

SECONDARY HURDLE No. &—Continued.

Locality and subdivision of Materfal, &o. Amount. | Total. . [Grand total,
Twin Hollows, west bank—Con-
tinued, - .
Cross-stringers ....... B I Y S $82 97
Poundation mattress, 209 | Labor, fabiication $110 33
b¥ 33.8 by 1 foot thick ! Labor, sinking... 76 78
(10,085 syuare feet). Gillmore, 1 hour. . 6 84
Brush, 70 cords . voeevevevonenann 185 92
Stone, 210.3 %’m‘ds ......... R, 198 13
Sisal rops, 131 pounds .......... 13 22
Wire, 512 pounds . cocvevenannn.. 23 38
Nails 30 pounds..... tereseesonns Vi
Splkes, 241 pounds..coeionene.s 810
. 624 48
Wattling, 712 by 11.8 feot ! Labor.......c..... rereeessaienen 245 40
(8,427 square feet). Gillmore, 2hours ...oovvenennn. 13 €8
Brush, 484 cords .ooovnvneno.n 116 27
Wire, 308 pounds . oeeveennanenn, 16 81
Nails, 60 pounds . ...ooevennn.n... 155
Spikes, 394 pounds........... 14 90 :
407 @67
Crib (160 linear feet)....... Labor. e, eercrnrroccnsrrsnoness 448 44
Barges, T10 hours ..ovvvvvannn... 230 98
Gillmore, 4 hoara............... 27 36
Pile-drivers, 240 hours.......... 22 62
Manila rope, 5,255 pounds...... 801 30
Stone, 470.8 yards.......... Teves 443 54 1
Coal, 150 bushelseeeaenoooa.os 10 50
Ly | 2,173 73
Bubsistencs.....ivvveveven. Labor. oo viieivienenciieiinens 262 07
Rations, 1,558, ceevvrverninian... 569 81
: 831 88
Equipment, &0 ..cvee...... Barge-flata, 1,008 hours......... 261 58
Quarters, 11,616 hours.......... 363 61
Skifls, &c., 1,312 houra......... 149 67
Fools, &e., 8,531 hours....c..c.. 172 32
997 18 $6,201 00
SECONDARY HURDLE No. 6.
Twin Hollows, west bank :
‘Wattling, 90 by 15 feet(1,350
square feet) ............. Labor............ teesevervmnenan $10 35
Brush, 20 cords.......convee-... 563 12
: b e —— $03 47
Crib (90 linear feet)........ Labor.cciivrierecernnecanens. 162 83
Gillnior s, 2 hourd....oevvvnnnn.. 13 68
Pilea, 23 (7170 feot).eeeer cennnn.. 72 06
Stone, 85 yards.......coeuenoe.. 79 08
‘Wire, 856 pounds....ceeeeenee.. 1 59
Nails, 6 pounds. .eveeinenna.... 15
Spikes, 196 pounds ............. 7 56
anila rope, 2,000 pounds....... 305 00
Bolts, &o., 22L..cccereenenrennss 60 44
) , 703 29
Subsistence.....ceeeeeuenet LAbOr..sovuerreenornnsannnnnnss 41 13
Rations, 261........ vaemenseeroas 95 30
AT , 146 52
. Bquipment, &e............| Barge-flats, 384 hours........... 51 04
Quarters, 1,800 hours............ 56 34 |.
Skiffs, &o., 217 hours..ceee..... 33 03
Taols, &o., 1,434 hours......... 28 96
. 189 a7 | $1,072 65
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Tabulay statement showing expenditures of labor and material, 4¢.—Continued.

ENGINEERING, CONTINGENCIES, ETC.

Locality nngot‘;_u?dlv{uipn of Materinl, &e. Amount. Tofal. |Grandtotal.
Twin Hollows, wost bank: .
Engineering .ocevveevnnen.. Ansnsistants, &o., inspection...... $238 56
Ausistauts, &c.; oftice work..... 2,042 27
Assistants, Lo, surveys........ 144 67
Subsiatence, Inbor..o. oo 57 67
Subslstence, 594 rations......... 217 10
Qnm‘tum, 11,016 hours........... 344 B2
Coal, 85 bushels................. 5 85
. ) — $3, 048 84
General expenses, &e......| Assistants, &e.,ocneennnnn.. . 019 03
Cinchong und whisky, 105 gal-
JI0DB.creern it irianancaronnens 185 79
Telephouo sveeeeeenienavanans 384 00
Oftice furnitnre......coeevenn... 0 85
Snrveying instruments, ........ 2715
SUrvoys, &Cu.ceaeneeniirneniann, 4 84
1,550 86
Contingencies..... Ceererons Labor..oi..iavannan.. 543 18
Piles, 21 (984) feet.... 96 57
Pile«drivers, 66 hours.. 50 43
Stoune, 609.8 yards...... 808 05
— 1,604 23| 6,103 93
20,743 11
MEDIUM STAGE PROTECTION,
Twin Hollows, east hank:
Riprapping 2,800 linearfeet | Labor....eeeeeieenienemeoania... $501 24
by3u£ feet (106,140 square | Gillmore, 5 howra....ccconveen... 34 20
feet). Stone, 3,212.8 yards ............ 3,039 563
Sisal rope, 12 pounds....c... ... 122
$3,576 19
Subsistence.....ccevveuen.s Labor. cceeiieeieironerironeiin, 124 27
Rations, 707. ccnrvenveneiinnnn.e 258 40
382 67
Eqguipment, &o............] Quarter-boats, 71 days....._.... 41 07
Skitls, &c., 170 hours........... -26 88
Tools, &o., 4,741 hours.......... 95 78
: 162 71
EnFineering, &o., protec- | Assistants, &o., surveys ........ 28 38
tion work. Agssistants, &o., inspeetion...... 42 50
Assintants, &c., ofice work..... 341 17
Anssiatants, &c.,subsistence, labor| 10 57
Assistants, &c¢., subsistence, 45 16 44
rations.
439 08
General expenses, &o......] Assistants, &6.......... coveesas 03 06
Telephone .......... . 00
Office furniture . .... 00
Survey instructions. 82
Survey stationery .. 44
137 32
Contingencies ............. Labor..ceeeerrennneceiiecnnnn, £1 80| 84,710 84
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Tabular statement skowing expenditures of labor and material, &o.——Continned.
PRIMARY HURDLE (2,073 linoar feet).

Locality

end subdivision of
work,

Bracing (1,266 linoar feet). .

Stringers (1,2601inear feet).

Wattling 2.2’00'llneax- feot
by 16} fect (34,600 aquare
feot).

Foundation mattross 1,250
linear feet hy 50 feet by
1 footthick (62,500 square
feet)

Incidental work ....... veus
Subsistence..... evissemanas

Equipment, &o............

Mateorial, &e. Amount. Total. [Grandtotal
Tabor.....coees.. N N $65 94
Labor........... P reevsosansss 372 66
LAl coveeresiverenncseaaraensne 67
Glllmore, 8 hoUr8.ccvevreenrenn.. 54 73
Florence, 48 houra .oo.vvveeen... 70 07
Plle:drivers, 588 hours .......... 478 81
Piles, 691 (26,046 feet) ...........] 2,416 80.

Manila rope, 280 pounds ........ 42 70
Sisal rope, 379 pounds. .......... 38 30
Coul, 1,051 bushels...... vevsenes 74 07
. — ] 8, 858 04
LabOr .eerveieiroiniinenacennas 446 18 |
Gillmore, 3hottrs. .. covvennee.n. . 20 52
Florence, 168 houra ...coavvvuae.. 22 88
Pile-drivers, 235 hours.......... 101 13
Pilos, 211 (8,878 feet)..cocvur.n.. 820 78
Wire, 100 pounds ..... teseveecas 4 57
Spikes, 25 pounds. .c............ o4
Boits, &o., 437 .cceen...... vovean 185 74
Coal, 327 bushels,............ .o 22 89
; 1,716 21
I 271715 R I 346 9t
Gillmore, 2 houta....oevveervena. 13 68
Florence, 21 hours.....ccovvmen.. 30 03
Pilo.-drivers, 277 hours .......... 225 20
Siaal rope, 331 pounda............ 33 40
| Bolts, &0 B8l .uuevesnronnnnnnns 143 60
Coul, 421 bushels......c......... 20 47
Yiles, 105 (4,858 feot)..oneee.en.. 430 96
1,253 24
LahOF. e vieeniiirimicarcns 927 24
Gillmore, 6 hours......ccoov... 41
Florence, 66 hours ..... cemseone 80 08
Pile-drivers, 35 hours........... 28 47
Brush, 178 corda ....covvever.... 472 77
Sisal rope, 98 pounds ........... 9 89
Sisal hide rope, 368 pounds ..... 24 80
Nails, 245 pounds..e.oeeeennnnn, 6 34
: 1,500 63
Lahor, fabricating...c.......... 702 77
Labor, ainking.......... cevmree 130 85
Gillmors, 7 hours .. . 47 88
Florencs, 17 hours . 24 3t
Bruah, 470.9 cords ... 1,260 71
Stone, 375.4 cublc yards 353 68
Sisal rope, 376 Pounda ves . 38 00
Mantla rope, 410 pounds . aee 62 52
Wire, 900 pounds ....... reasnone 41 13
Nuils, 400 pounds............... 10 38
Spikes, 650 ponnds............ e 24 67
. 2,688 68
Florence, 12 houra.............. 17 18
T cewnoscvnmnns ceeesrenasmne 542 55
Rations, 4,023, .c..c.venurnnennn. 1,470 41
uarters, 27,144 hoars .......... 851 6
Skiffs, &c., 2,777 hours.....cc... 422 42
Tools, &c., 24,944 hours......... 503 86
Barge-flats, 4,176 hours ......... 555 06
4,345 01 | $15,004 45
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Tabular statement showing expenditures of labor and material, 40,—Continued.

SECONDARY HURDLE No. t (950 linear feet}.

Locality “"'?o‘;"“bdh'i“i"n of Materials, &o. Amount. Total, |Grandfotal.
Jim Smith'a:
Proparing plles Jewseeenians $75 21
Driving piles.....ccouu.... Labor ... $178 56
Gillmors, 2 honrs. 13 48
Flovenco, 19 hours .. 27 17
Pile-drivers, 159 hour: 120 32
Piles, 218 (8,172 feot). 7556 91
Siaal m[r)e, 262 pounds 26 46
Coal, 345 bushels ... 24 15
1,155 25
Bracing (950 linear fost)...] Labhorcccoon.oen oout . 86 10
Florence, Thours....... .. 10 01
Pile-drivers, 55 hours........... 44 73
Pilen, 67 (2,375 foot).eevveriannn. 218 69
Bolts, &o0., 182 . .iviiiiiinnnen. 71 07
Joal, 122 bushelS..evenean o ... 8 b4
440 14
Wattling, 850linear feot by | LABOr coveiciirimnnns civnsinnins 203 36
19 feot (18,050 square feotj. | Gillmore, 2 hours cevveevnna.an 13 68
Florence, T honra....co.oveen.-. 10 ot
Pile-drivers, 20 hours........... 16 27
Brush, 83.4cords . _............. 221 51
Siaul hido ropw, 100 poands ..... 875
Nails, 250 pounds. ... ....o.... 8 47
Spikes, 100 pounda........vaenen 318
571 83
Stringers (950 Hnear feof)..d LabOr . coseercreea ceiennnes onnn 07 29
Gillmore, L hour..oveoooainn.... 6 84
Florence, 5 hours.......ooo.s... 715
Pile-drivers, 67 hours ..veee-. ... 54 49
Piles, 28 (1,615 fosb)ooee e ocann. 93 89
Bolts, &e,, 143 . ceaeenivnnnnnnn.. ; 3 32
Coal, 150 bughels....ooooeea...! 10 50 -
| SO 305 48
Foundation mattreas, 950 | Labor, fabricating .............. ; 208 31
linear foet by 30 feot by 1 } Labor, sinking ....o.......oooo 65 63
foot thick (28,500 square | Gillmore, 3 houra ............... 20 52
feut). KFlorence, 15 houts .............. 21 45
Brush, 170 corda ..oooevvecnn. oo 451 52
Stone, 3188 yards. ..o.eueeunenn. 300 15
Sisnl rope, 273 ponnds ...... ... 27 57
Manila rope, 110 pounds ........ 18 77
Wire, i pounds ............... 12 54
Nailg, 275 poundsa....cevee...... 712
Spikes, 375 ponnds.....eouane... 14 17
1,235 70
Subkistence..cceseeeesenan. Labor...... Veseesniensaveneasave 170 36
Rations, 1,637 ..... eiiveacnrerans 561 78
— 132 14
Inoidental work ........... Floroneo, 16 BOOTS ccvennreiennsidicrnereneens 32 88
Egquipment, &6 ............ Barge flats, 1,162 hours ......... 153 12
Quartera, 7,488 hoars.....o.cu... 234 30
Skiffs, &e., 824 hours........... . 125 42
Tools, &eo., 8,071 hours.......... 163 03
— 675 96
Engineering, &6 ..cces..... Aasnistants, &o., S0rveys........ 81 19
Aassistants, &o., inspection..... . 180 05
Asstatants, &o,, office work..... I 1,554 96
Asgintants, &o., labor, subaist- 2871
ence.
Assistants,&c., rations, 315, sub- 115 14
siatence.
Snrvey instruments............. 25 00
Florence, BUFYOYS cecoeveesnsnns 37 18
Surveys, &6 .-.ceeviceriiveiannn 3 80
2,026 13
General sxpenses, &o...... Asslatants, &o .......... corenane 825 07
Cinchona, &oc., 60 gallons ....... 111 84
Telephone ..... R 355 00
Office furniture ..... tresencacane 9 00
1,301 81 .
Contingenoiea couvveeenined] LABOT - coeenerveerieeiicaeinnas cesiacmsonan 454 62
68,007 24
| 24,901 69
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Tabular statement showing cxpenditures of labor and material, J'o.——Contmued.
PRIMARY HURDLE (912 linear feet).

Loon!ity nndosrubdiviqiun of Materlul, &o. Amount, Total. [Grand tetal,
Pnutight:
Bm!ng (912 linear feot).. .} Labor.cevecenen.. ceeenmieina wee $230 @68
(xmmom. i hour 8 84
Horpst, 15 hours 14 02
Pﬂo:drlvers, 110 hou . 80 47
Coal, 50 bushels....... tecrarenas 3 50
iles, 76 (2,373 feet)..cun........ 219 41
OB, 220 ¢ veeeiiieeiieee e 83 07
. $647 09
Wattlng, 2,680 linear feet | Labor......cco00vevun.. teeecaone G611 46
by 94} feet (25,600 square | Gillmore, 3 BOUEB ooenenenenns 20 52
feet), Brush, 223.0 cordst vevvvennnnnnn. 504 68
Hmuct IBhourgeeeeeeveenne.... 16 83
Wire, g0 pounds .......... PO 4 11
Nails, 218 pounds. ........ . 5 64
1,153 24
Fonndstfon mattrens, 30 | Labor cocevccerenrcnnnnnn. cenens 0 60
linear feet by 40 foet by | Brush, 10cords.......co0ue.u... 26 58
}fm)»b thick (960 square 36 16
Suabsistence ...cee.vnn..e. Labor .................. rerranns 1171
Ratlons, 1,186, ... ccoaotas.. 410 82
————— 522 53
Equipment, &e...... vemeae Quarters, 1, 008 hours ........... 31 55
Barge- Hutu 436 bourg........... 44 G0 i
uarter- boatu. 720 hours........ 33 a0
Skifls, &e., 413 honwrs ...oaee.... a2 86
'ovls, &e., 6,008 hours.......... 121 26
203 63
42,652 65
SFCONDARY HURDLL No 1 (960 linear feet).
Pull}t,(ght.‘ fiee Labo
reparing pilps..ccov ..., AbOr.ceeceeiinaaae... L P ) 00
Driving piles ..... cearemnas Labor.............. $193 84 $28
. Gillmore, 2 houry ... 13 04
Hernet, 19 hours ... .. 17 76
Pile-driv ers, 162 hours. 131 78
Piles, 220 (7, 8'31 feet) ... 724 37
Stsal rope, 100 pounds . 10 10
Cual, 170 Bushels......... 11 90
1, 103 41
Bming dlagonnl (860 Hn- { Labor, preparing .... 12 17
oar feet) Labor, {'lm {117 S 3174
Labor, ru,in ....... 120 50
Plelriver ‘hours. . 21 156
Gillmore, 1 houl eeeeen..en.. PR 6 84
Harnet, 16 houra...covveeqennn.. 14 96
Piles, B0 (2,483 feet)..conureo.... 220 48
Bolts, &c., 212 .eoveernnnecnnnni. M7
(,onl 60 bushels................. 420
. 529 85
Foundation mattreas, 980 ] Labor....sceicrrennencannncans . 62 85
linear feot bg 403 feet hy Lalmr, fubricutmg ........... .- 155 32
lfuotthlck( 9,600 square | Labor, sinkiog..coeercieneonn-.. 71 65
feot). QGillmore, 1 hottT.eeeenvncncnnan. G 84
Hornet, 38 hours.......cecueeen. 36 46
Brush, 210 cords....... eemmeres 557 78
Smne. 246. 7 yard® .eeeeneennsne, 232 41
Spikes, 150 pounds.............. 5 67 1,128 86
‘ 1
Wattling, 9601inear fest by | Labior..... ... teoemeceseonmceese] 204521
134 feet (13,000 aquare Gmmore. 2hom ceesemisesinans 13 68 ’
fost). Hornet, 26 hOurS.cerne aeeens... 2711
Bruab, |21 COTUE vevmnnnronne o . 321 87 ¢
Wire, 300 pounds .............. 1371
Nalls, 57 poundl cgresvrmcavannes 147 o6
671
Bubeistence.ceessreacea....] Labor. ., ... ceveescons 151 12
Rauons, l 184, cerecnncnncannnn. 432 178
. 583 87
Xquipment, &¢ ............ Bng&ﬂah. 504 hours. .......... 66 99 .
narters, 3,512 hotra ........... 47 33
narm-buub 1,008 hours ...... 46 02
iffs, &c., 41 semseannsen 62 88
Tooh, &o., 7,829 hours......c..c 158 14
- - 381 o4 .
e | $4, 452 8O
7,105 54
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Tabular statement showing expenditures of labor and material, §0.—Continued,

SECONDARY HURDLE No. 2 (1,560 linear fuet).

Locality and enbdivislon of Matorial, &o. * | Amount, | Total. |Grandtotal,
Pulltight:
Driving plles ..civeeeeeoe. ] TalOr . caieann... ... cevremsaanes $445 38
Gillmore, 2hours ...viveivesnnn. 131 68
Hornot, 34 hotr8.eeeeinreaennina. 31 78
Pill-drivers, 276 hours ......... . 224 48
Piles, 360 (14,677 feot)........... 1,357 43
Conl, 320 bushels ......... ... 2305
$2, 005 97
Bracing (1,660 linear feat). .| Lahor...ccieoeeieceinisraionanas. 439 61
(illmore, 2 iours .......... 13 65
Hornet, 2t howrs...c.vvvenen.... 10 03
Pile-drivers, 109 hours .......... 88 65
Piles, 137 (4.970 feot) ...... creern 459 73
Bolta, 323 .. cvoiiriienivncnsnnnns 118 58
Coal, 200 bishels oooevvvvnrnnn.. 14 00
—] 1,153 88
Stringers (1,500 feot)....... Tabor...veeeeeairiiecieeanea,. 161 20
Hornet, 28 houra................ 21 50
Pile-drivers, 128 houra.......... 102 48
DPiles, 6% (2,334 feot).cocenvn..... 216 00
Bolts, 200 .. ... uee.n veemenns 71 63
Coul, 220 bushels....... covereenen 16 40
578 11
Wattling, 1,660 lnear feet | LADOP. ..oveveencrcnrnrvenenns .. 222 46
by 12§ feet (19,000 square | Gillmore, L hour «.co.vvvvvnnn..n 6
foet}, Hornet, 120 hours..... 0 27000 112 20
Brush, 1353 cords .covveeuna.... 350 35
Nails, 250 pounds «.ccevevecrenes 8 48
707 33
Foundation mattress, 1,630 | Labor.....cneue... 692 64
- linear feat by 49,1 fcet by | Gillmore, 3 hours. 20 63
1 foot thick (81,0008quare | Hornet, 183 houra. 17111
feet), Brush, 328 cords .. 871 17
Stene, 472 yards .. 444 67
Sisal rope, 616 pounds 61 70
Wire, 705 pounds ... . 32 21
Spikes, 1,050 pouns....eceevuen . 39 69
' 2,333 71
Subsistence......cc....c.... Labor..cc....... ereevemenvanae .e 291 99
Rations, 2,803..ccccveiavecenrnns 951 40
S 1,243 39
Equipment, &e........ .-«.| Barge flata, 826 hours........... 124 41
Quarters, 2,808 hours ..oveenn... 87 40
uarter-boats, 1,848 hours ...... 85 47
Skiffs, 1,320 BOUrA. .. c.veeveenoss 201 68
Tools, &e,, 14,674 hours ... ...... 206 41
785 85
$8, 008 24
SECONDARY HURDLE No. 5 (2,067 linear feet).
Pulltight:
Removir:f obafructions....] Labor ..oovneuenon.olls T $30 68
Pulling drift........ teeenas Labor ......... P T versan 85 66
Prepa) ngupﬂee ............ Labor cvecvveecnneieirriecivncesfononmscannes 153 15
Driving piles .......... vees} Labor ...... cenessone tesanvainns
Gillmore, 6 hours......cooca.une 35
Hornet; 84 hours.......... reenue 78 654
Pile-drivers, 703 hours ..eve..... 595 32
Pile timber, 580 (24,363 feet) ....] 2,160 77
Coal, 1,460 bushels.............. 96 81
Manila rope, 3,102 pounds...... . 450 62
Sisal rope, 200 pounds .......... 21 40
§£ike , 135 pounds.............. 5 00
iscellaneous ...........c...c0. 17 é8
. - 4,320 24
Bracing (2,067 linear feet)..] Labor vcccviovenereess B47 85
Gillmore, 1 hour..... 8 68
t Pile-drivers, 244 hours 206 67
Pile timber, 212(7,793 feet) 647 78
Bolts, &o., 408 ....... 218 06
Coal, 310 bushoels 20 66
iscellaneous .. 510

1,462 90




1438 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY.

Tabular statement showing expenditures of labor dnd material, §c.—~Contipued,
SECONDARY HURDLE No. b5 (2,067 linear feet)—Continued,

Locality mvfozn‘jd“'m‘m of Material, &e. Amonnt. | ‘Total. |Grand total,
Pullughz—(}ontinuod :
Btringers (2,067 linear feet). Lalm temhessnrabeesesacsenn K- $268 48
Gillmore, 1 honr.......ccecevsee. 6 68
Pile timber, 88 (8 336 feat) [ 282 76
- Pile. dﬁ\'ers, 148 hours.....cv.0- 125 52
Bolts, 433 ..coveirnirocieriiennn 80 08
(;oal 175 bushels ................ 11 81
Miscellaneous ........... 2 50
g $787 83
Wattlin 2;; 98T linear feol | Labor ..o.vvcveeviivecinrnnnnnn, 362 16
by 20 feet(zo,owsqusre Gillmore, 2 honrs ........ verenes 13 68
Hornet, 46 hou18....cooeovveer-. 43 01
Brash, 96,4 cords ..oe0verennnnn. 266 04
Nalils, '200 pounds....oceeennn... 518
. 680 07
Fonndationmattraas,'a’ 167 lmr..............f.........-.. 1,77 13
linear feet by 59} feet | Gillmore, 3 honra.. 20 36
{127,900 square feet). Hornet, 43 honrs.... 40-20
Brush, “868.5 cords ...... 2,009 69
“.tona, 1,226 cuble yards. 1,312 18
Sinal roge, 1,008 pouuds 116 12
Wire, 887 pounds...... 40 12
Spikes, 1,430 ,mnnds.. 53 23
alls, 480 pounds.. 17 37
Misgcelluneous .a.... 13 46
5,454 45
Subsistence.cc..o00enan.-.. LAbOT cuvemrearenseccrrcnrnnans . 601 18
Ratfons, 4, 924.... ............... 2,099 80
Coal, 207 N 13 58
MiSCElIANCOtS onvevrnreresoenner 33 66
2,748 32
Incidental work ..eceveveef LaBOP ceerveiinnnercevenionnnnns 93 12
Gillmore, 17 hours ............ ees 113 56
. 206 68
Equipment .ccvveveen.. vooo] Wharf-boat, 1,416 hours........ 219 06
aarters, 1, 512 hones .coecevenee 47 33
unrbcr-boats, 2,424 hours ...... 178 28
rge-fiats, 504 hours........... 66 98
Skiffs, &c., 7,106 hours.......... 502 80
Tools, &c., 28 820 honrs ........ . 495 38
— « 1,500 84
Engineering, &6........... Aassistants, surveys............. 208 00
Hornet, surveya, 20 hoara .. ... 18 70_
Inutmmenta, [3:39 (377 TEO . 55 59
Sarvays, &0 .ceoeeiteccooaaras 30 41
Aassistants, &c., Inspection ..... 725 10
'Asslstn.ntl. &,c., oﬁice.......---. 2,403 72
Miscellaneons, office....... renvs 8 82
: Subaistence, labor.............. 29 25
Ratious, subsistence, 439........ 176 96
‘Wharf-hoat, 48 hours.._... ...... 7 43
uarter-boats, 1,464 honra rerees 134 97
’ Kiffa, 510 BOUYS evenenenrnrn.on 31 62
Foole, 180 hours .covvvevcervanns . 2 50
. ) ] 3,833 07
General sxpenses....
2, 147 06
Contingencies cecveeannn 198 21
$23,626 16
TOta) .ocovvannanencns crcccreenaeecnas STV FPUURPUIOR R verees] 89,630 94
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Tabular statement showing expenditures of labor and material, §0.—Continued,

HURDLE (800 linear feet).

Locality and subdivision of Material, &o. Amount. | Total. |Grandtotal,
Chesley Ialand:
Preparing piles...c.uec.... Labor....... secaseascisssenvennas ceemsetennes $67 16
Dﬁvingpilpes.. ............ Labor.......coeenuee ceaen essscme 6 0
Gillmore, 10 hours........ ceense 68 40
Pile-drivers, 400 hours.eceee ... 326 88
Piles, 322 (12,870 feet)......o.c... 1,181 31
sal rope, 100 pounds..... . 10 1
Maaniia rope, 1,693 pounds 258 18
Coal, 320 bushels. ........ 22 40
. 2,413 35
Braeing (1,032 linear feet) .| Labor......cvvvvunn. .en 235 59 '
Gillmore, 4 honrs....... 27 36
Pile-drivers, 182 honrs. 156 16
Piles, 172 (6,277 feet) ..... . 580 63
Siual rope, 52 pounds ........... 5 25
Bolts, &C., 817 .evevnveonnnunnns 140 44
Coal, 133 bushels ............... 831
et 1,154 T4
Stringers (1,560 linear feet).] Labor ............ . | 342 42
Gillmore, 8 hours..ne.eaeea. P 41 04
Pile-drivers, 197 hours.......... 160 23
Piles, 120 (4,687 feot). ..... cieewy 433 656
Sinal ro{)e, 318 pounds ........ te 32 00
Bolts, 419 .....ccvveenncan . 83 40
Coal, 100 bushels ....cccvun..... 7 00
. - 1,008 64
Wattling, 4351inear feet by 201 82
11.7 feet (5,100 square | Gillmore, 2 hours . 13 68
feet). Brush, 20 cords .ceeuerieennnnn.. 53 12
268 62
Fourdution mattress, 465 | Labor fabrication......... veerrn 232 25
linear feet b;' 38} feet | Laborsinking ....coocevunianoo. 85 34
(17,745 square feet). Gillinore, 4 hours ..oveuenn...... 27 36
Brash,; 46.2 corda.....ce..-..... ' 122 71
Stone, 626.8 yards...... erenenne . 590 50
Sisal roxe, 856 pounds........ vor 36 00
Sisal hide rope, 75 pounds....... 5 06
‘Wire, 400 pounds . ..... riveevean 18 28
Spikes, 150 pounds. . ........ coen 567
! 1,123 17
Removing obstructions ....} Pile-drivers, 28 hours. .coeeeeecufoecvrsunnnn. 2217
Incidental work ...........| Coal, 82 buashels. .......... corens 224
Rations, 314....... crasamannssons 14 71 117 o1
Equipment, &6 ..cvvvee.... Barge-flats, 1,104 hours ... 146 74
narter-boats, 3,720 houra 172 27
iffy, &c., 799 hours...... .- 121 61
Tovls, &c., 11,574 houra.......... 233 79
674 41
Subsistence.ccecs eannnsn.. Labor .v.evvienen vasecesematsens 222 80
Rations, 1,820 ......... cecenroves 701 76
) : 024 60
Engineoring, &o. (contrac. | Assistants, &o., aurveys ..... .e 86 63
tion work). Asgistants, &e¢,, inspection ..... 241 84
Aassistants, &¢., office work..... 818 00
. Assistants, &o., laborsabsistonce 841
Ansgistants, &c., 232 rations..... 84 80
—_— 089 68
$8,855 21
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Tabular statement showing expenditires of labor and material, 40.—Continued,

MEDIUM STAGE PROTECTION.

Locality a!:(:oartlxzd[vlslon of Material, &0, Amount, Totfal. |Grand total,
Chesley Taland: . ~ o
Riprapping, 4,885 lnear | Tahor...c.oceeiecenaees resenens $033 42
et by 27 feot (132,240 | Gillmore, 11 hours .cvvesvvcen.... 5 24
square feot). Stone, 3.977.9 yards............. i 3,764 92
Nails, 25 pounds....ccceven-.... a5
$4,774 23
Subsistence...ccocoeveeins RN V1 1T, PRI 250 03
Rations, 1,219 .....o.coeviiena. 445 55
695 58
Engineering, &c. (protec- | Aasistants, &ec., offico work..... 178 83
tlon work). Aassistants, &ec., {nspection ..... 159 20
Aassistants, &e., surveys....... 20 68
Asgistants, &4'...iulmraulmistcnua 956}
Assistants, &o.,rations, 132; sub.)
sistonco...... teeseersernerunans 48 26
Conl, 10 bushels................. 70
Surveys, &e., stationory ........ 2 42
— 419 75
Equipment, &e..... vemoane Barge-flats, 08 hours............ 12 76
Quarter-bonts, 1,764 hours ...... 78 81
Skifts, &c., 568 hours ........... 86 45
Tools, &e., 8,038hours ..........}]’ 134 08
312 10
$6, 201 66
GENERAL EXPENSE, CONTINGENCIES, ETC.
Chesley Island :
QGeneral expense, &0....... Assiatants, &0...ccvviicennrines $511 86
Cinchona and whisky, 35 gallons 65 24
Telophone ..covvenivsviaccncanns 220 00
Office furniture ..ocoeeeveeeenncn. b 50
Surveying instruments ......... 15 45
$818 05
Contingencies, &6......... D 75: 1) ) P, veus 225 55
$1, 043 60
Total oevrromernrccnenceiimiriieiiirrenracecensmeesealrenceoronceslicennnonnans 16,100 47
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Tabular statement showing expenditures of labor and material, §o.—Continued.

LOW-WATER PROTECTION.

Locality n::(vlogxél.xdi‘dsian,of Materlal; &o. Amonunt, Total. [Grand total.
Foster's Inland:
Removing obstructions....] Labor......oiooieiiiiiidoencen ., $3 85
Prepariug piles....... ... Labor .o et 144 25
Driving pileg..co.oevue.... Laber. ., E $105 18
Gillimore, 2 hours . 13 08
Piles, 247 (11,242 feet). 1,048 g0
Iron, 207 pounds........coe..oi. 534
Bolts, &0, 27 o ceeviiinnnnn... 124
Conl, 350 bushels.....cooovnaa... ! 24 50 i
Pie-drivers, 235 hours..........} 191 13
' o ————! 1,470 06 )
Foundntion mattress, 5,284 | Lubor fubrionting............... 3,546 05 ]
linenr feet Ly 120 teot | Laborsinking.................. 150 43 !
{634,080 rquars feot), Labor seeuring .....c.c..i....., 504 42 !
(rillmore, 33 hours.............. 225 78
‘Brush, 4,702.3 cords............. 12,401 88
Stone, 1,552,7 yards............. 1,457 72
Manila rope, 122 pounda........ 18 60
Sianl rope, 863 pounds. ........ . /7 74
Sianl hide rape, 31 pounds ...... 208
Wire, 9,674 pounds. ............. 414 53
Natls, 681 pounds......oveu.n... 17 64 '
Spikes, 4,922 pounds............ 187 12 )
e —— i 18, 112 00
Subsistence. .....ee....... Lahor .o eriniiiiiiciienn.. 877 47
Rations....ooveuvenvrnnnnennnnnn. 2,875 15
o —| 8,052 62
Equipment, &6 ............ Barges, 1,010 honrg o............ 341 38
Barges, fints, 2,184 honrs........ 200 29
Pile-driver hull, 2,304 hours..... 75 29
uarters, 29,232 hours .....eo... 015 02
. Skifts, &e., 1,608 hours.......... 244 44
Ways, 970 hours . ............ UR7 83
Pools, &c., 40,244 hours......... 808 37
3,362 62
Incidental work ........... Rations, 230 ..ooovireeieini e, 87 a6
i —! $27,233 66
MEDIUM STAGE PROTECTION.
Foster's Island : ,{
Riprapping,5,284 Yinearfeet ! LaAMOT. ... ..cvvrivrnnnninnnnnnn. $1, 002 05
by 433 feot(228,600 squars | Gillmore, 7 hours. .......e.uuu.. 47 88
feet). Stone, 6,121.8 yards ............ 5, 748 41
- $6,793 34
Subsistence.....ceecun..... Labor ... ...ciiiiiiiiinnea.. 221 02
Rations, 1,537.............. veven 561 77
782 79
Equipment, &e............ Barge-flata, 144 hours........... 19 14
Pile-drivers, 144 hours .......... 4 71
narters, 4,808 hours............ 162 74
narter-hoats, 672 hours ........ 31 08
Skiffs, &e., 162 hours ........... 25 26
Tooly, &e., 3,071 hours.......... 183 23
. 410 16
Engineering, &o...........| Assisinnts, &c., surveys. ....... 118 21
Assistants, &o., inspection...... 144 85
Assistants, &c., office work..... 821 44
Aasasistants, &c.,labor subsistence: 115 20
Assistants, &o., rations, 881..... i 139 26
e ——| 1,338 76
General expense, &o....... Asaistants, &c.covvnionnninnn.. 907 40
Florenoe, 10 hours, survey...... 14 30
Cinchong, 45 gallons............ 83 88
Telephone ........cco.aee ... 300 00
Offico furniture................. 10 00
Survey instroments ............ 27 40
Stationery......-ccocevinnnenen. 425
: 1,437 23
Contingencies .......coceesd LABOT. cecvieenernnrveeceaeed i eeeen, 14 90
: e e | 11, 283 18
Total coovviivnannnnn. freececnases Ctrectecatneen. eorrvceficanencannnsfoan verieneen 88, 516 84

6908 EN—91
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REPORT OF MR. D, M. CURRIE, ASBISTANT ENGINEER,

SAINT Louls, Mo,, June 30, 1884,

Sir: I hve the honor to transmit herewith the reports upon the works under my
supervision for mproving the Mississippi River in the vicinity of Saint Louis forthe

fiseal year onding June 30, 1884,

Very respectfully, your obedient servant,
D, M. Curnig,

Adssistant Engineer,

Maj. O. II. En~st,
Corps of Engineers, U, 8. 4.

THE IMPROVEMENT OF THE MISSISSIPPI RIVER IN THE VICINITY OF SAINT LOUIS,
MISSOWRI.

Tho engineoring staft” was composed of the persons nnmed in the last report with
the exception of Assistant Engineers J. W, Irwin and 8, B, Cady, who resigned dur-
ing the year. Its organization was similar to that insugurated in 1882,

A want of available funds limited operations to such extension and repair of works
previously begun as wers necessary to prevent the loss of & part of the results which
had already Deon obfaiued, To this end. work was done at the following-named
places, reports giving the details of the operations at each of them, by the assistant
Inst in chargs, being forwarded herewith as part of this report,

Cahokin Chute., Report of Mr, J. O. Holman.

Horsetail Bar, cast sido. Report of Mr, E, D, Libly.

Horsetail Bar, west side. Report of Mr. J. E. Savage,

Twin Hollows, west side. Report of Mr, W, S, Mitchell,

Twin Hollows, cast side. Report of Mr. B, E, Johnson,

Pulltight. Report of Mr. C, D. Lamb,

Shesley Island, Report of Mr, C. V, Merserean,

Jim Smith’s. Roport of Mr, J. O. Holman.

Foster’s Island. Report of Mr. J. E, 8avage,

Supply Depot.  Report of Mr. C. L., Stevenson. :

Itield operations, which were practically suspended at the closo of last voar, were
resuited about the middle of July, and were closed for the full season about the last
of November, although at several localities they were continued on a small scale some-
what longer. They were resimed about the 10th of March aud were continued until
the Ist of June.

The weather and stages of tho river were probably as favorable for the prosecu-
tion of the work as may generally bo expected. ,

The flood which endedin July had been the prevailing stage of the spring. - It dam-
aged considerably the hurdles at Cahokin Chute, Horsetail Bar, east sidde; T'win Hol-
lows, west side; Pulltight, and Jim Smith’s, and heavy deposits of sediment were
made within the space allotted to the river bed at several points within the reach
under iniprovemnent, bub at none of these were works undér procéss of construction,
During a few days, on the approach of low water, the changes in the direetion of the
ehannel were abrapt in the erossings to and from the Missonri Bluff at the lower end
of ‘Twin Hollows, anit in that at Salphur Spripgs the depth was seant. On the-con-
trary, & decided improvement in_ direction, depth, and available width of navigable
e¢hannel was effected during the flood by those works whieh wore in an advanced state,

‘The material procured for construction, in addition to that on hand from last sea-
son, was obtalied by the methods which have been in vogue for several yours, Brush
was brought from several localities between Alton and Kaskaskia, and was obtainea
by hired lnbor and purchase by royalty.. In all 13,493.64 cords were received. Piles
wero procured from John Cleary under his contract of Jast year until it was completed
at the end of September, After that date they were purchased from him. There were
delivered at the works 7,438 sticks, 295,838 linear feet, of pile timber in rafts and on
bLarges at Mr. Cleary’s expense, , i

Stone was purchased in open market from several quarries within the reach under
improvement, It was délivered at the quarries upon barges belonging to the United
States, and aggregated 26,906.43 ¢ubic yards, S

Few additions were needed during the year to the supply of other materials already
on hand; 581 pounds of iron and 5,676 bolt-ends were purchased and delivered at the
supply depot, where the iron was wroughtinto belts, clevises, and other forms needed
in construction, ; ,

All supplies for the equipment and maintenance of parties in the field were col-
lected at the supply depot and were issued from there as required. Ordinary repairg
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to the machinery and hulls of all vessels, to the tools and appliances and to the por-
table shaunties, were also made at this place.

Tho plant deteriorated greatly from ordinary wear, and during the second half year
way reduced by the withdrawal of a modol barge and twelve barge-flats, which were
worn out and condemned, No additions having been made, it requires an equivalent
for the loss of theue vessels to restors its ofiiciency and to a(ia.pt it to the employment
of 2,000 men, which number was cousidered its cipacity one year ago. 2

The plant bow comprises 2 tow-houts, 17 model barges, 18 barge-tlats, 20 pilo-drivers,
1 hydranlic exeavator, 2-ways barges for mattresses, 4 quarter-boats, 174 sections of
portable guarters, 83 flats, 48 yawls, 80 skiffs, and the required tools and appliances,

One of the tow-bonts was not in commission during the year.; the other, the Gen-
eral Gillmore, towed the material, pile-drivers, quirter-boats, and all other vessols;
trausported supplies, made inspection trips, and did all other work required. It was
in commission from July 1 to December 15, and from March 10 to June 10, and in
that time rendered 3,629 hours of actual service.

‘The remainder of the plant was not worked to its full capacity, only those vessels
heing used which were needed by the small forco employed,

Faployés away from Saint Louis were supplied with quarters, subsistence, and
simple mediciues as purt of their compensation.

Communication by telephone was maintained throughout the working scason be-
tween the office in Saint Louis, the depot, and the localities at which works wers in
progress on the west side, and with those on the east side by messengers through the
nearest (clephone station; and assistants signaled their wants to the tow-boat by
means of the code published in the regulations of 1833, _

The condition of the improvements at the beginning of the year and the quantities
of the difterent classes of work done during the year at the several loculities are shown

below.
CAHOKIA CHUTE,

The work at this place was to repair hurdle No. 1 and to repair and complete No. 2.

Mr. C. D. Lamb was resident engineer in charge of the work during the first half
year.  Ho was assisted by Mr, Gorald Bagnall und Mr. E. F. Ofiicer, assistant engi-
neers.  During the second balf year Mr, J, O. Holman was resident engineer in charge,
and was assisted by Mr. Bagnall nlone, -

When work was resumed in July two gaps, each about 200 feet in length, wero
found in line No. 1. One was located in the middle of the line, tho other was in the
end adjoining Arsenal Island.  In line No. 2 a section 400 foct in length remained to
be wattled and braced to complete the hurdle, and & brench about 30 feet long was
found at each end. Work was finished about the middls of Augnst.

During the flood of March and April other breaches were formmed in both lines, and
were repaired in April and May. ‘Ihese breaches consisted of two gaps in line No. 1,
one 75 teet in length about 300 feet from the Illinois shore, the other 325 in Jength in
the middie of the line. In addition, 450 foot of the hurdle next to the island, having
been damaged, wasrepaired. In line No. 2 there wers two gaps, one of which ad joincﬁ
the island, and was 140 feet in length; the other wasloeated near the east ond of the
line, and was 300 teet in length.

In making these repairs the following amounts of work were done:

I :u'(lle Hauavdle

Description of work, No.1. | No.2

Dileslinlven cossssss svsssmnsssmassibasssssossscs sosssns s sosssses s number.. 395 226
Braceaplaced.....ccceveene...... RS PSR B SPGB SEEES do... 90 115
SUEIIETA PIACOH .cocsivonmvsss summmsmrssstsnsos 8560585 mmemons soms s e do... 33 32
Mattress fabricated and sunk ..8quare frot..| 46, 000 24, 800
Mattress fabricated and sunk ... linear fout.. 500 580
Mattling placed . ................ ..8quare fuet.. 7,260 8, 400

linear fuet.. 650 600

MAEHNG PIACER ceenneiinircnirei e eeie e v e neroonannsresesnes

Reference is made to the report of Mr, J, O. Holman for further details,
HORSETAIL BAR, EAST SIDE. '

Mr. E, D, Libby was resident engineer in charge, aud was assisted by Mr. C. P,
Mitchell and Mr. 8. B. Cady during the first half year, and by Mr. Mitchell,. Mr. C. V.,
Merserean, and Mr. B, E, Johnson during the second half year. . .

The work at this place was to repair secondary hurdles Nos. 27 and 30, to construct
two new lines, Nos, 274 and 204, and to complete and repair the Curroll’s Island Hurdle,

Secondary hurdie No.27 was in such a damaged condition in July that it did not
effestunlly obstruct the flow of water. Ahout 300 linear feet of the line, in two sec-
tions, both located in the east half of the hardle, were uninjured. In the remainder
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of the line a considerable portion of the mattress was still in position, but the wat-
tliuﬁ was badly torn and the piles displaced. But few of tho latter could be nsed in
making the vepairs, This was thoroughly dene in the first half year, When the ice
gorge broke up in March some damage was sustained, but to ascertain its extent or
to repair it bas not been practicable, as the line has been continually submerged.

Hurdle No, 30 was also in & badly damaged condition in July. Only short sections
near {he east end and acroes the central bur remained intact. The line was repaired
on both sides of the bar during tho fall season and was again broken near the west
end at the close of the season. This break was not repaired.

The construction of line No, 27} was begin abount the last of March and continued
until the end of May, when it was suspént‘fed on account of an exhaustion of funds,
It was completed, with tho exception of wattling, a distauce of' 1,325 feet from shore,

Work upon No.204 was begun March 29, and was continued with such force as
could bo cconomically employed until the close of field opeoruiions at the end of May,
It was completed, with the exception of wattling,a distance ot 1,450 feot from shore,

During the summer flood two gaps, 80 feet and 75 feet in length, wore formed in the
Carroll’s Island Hurdle, at 600 feet and 1,300 feet, respectively, from the island. Sev-
eral piles and braces were digplaced in the next 900 feet, and the exceavation which
had been made around the island end of the hurdle was refilled.

The line was completed and repaired during the fall,

It was broken again in March and April, gaps 650 feet, and 200 feet in length being
formed. After somo extension these gaps were repaired by rebuilding 1,425 feot of

the hurdle next to the Illinois shore.
The amounts of work done in each hurdle are shown in the following statement ;

Description of work. No. 27. | No. 274, | No. 294, | No. 30 %:}‘::’Ilj s

Pilos placed..cceencercecncicrenecnnnnen. number.. 425 504 519 323 683
* Braces plaeed .cccosessovcsssesrsanssssascnss do.... 144 167 231 116 418
Stringera placed ..c.oevvveriee veniinnnn.. do....| 55 | 72 84 50 152
Cross-stringers placed .......ccccoueeenn.... doooideena ..., ! 2 ] —— 196
Mattress fabricated and sunk....... squaro feot..i 26,600 ' 114,225 | 118,240 34, 00 165, 050
Mattress fabricated and sunk.........linear feet. .| 7951 3,435 1,478 1,100 1,950
Wattling placed................. -..sguarefeet..! 30,110 ........_..|.......... 23,716 16, 420
Wattling placed .c....ooevnvnen. oo, linear feet..! 1,780 ..........0.......... 1,405 970
Wattledcurtaing.....cccenveennn..... square feet..f 9842 srsevnssifcocsossons 38 7 [
Wattledeurtalng.cceen . veveeeeennnens linear feet. -0 SRR, Do B || Sea——

Raference is made to the report of Mr, E. D, Libby for further details.
HORSETAIL BAR, WEST SIDE.

These works have heretofore been carried on as a part of the general improvement
at Horsetail Bar, but this year it was treated as a separate loeality. No work was
done during the first half-year.

At the beginning of the spring season the newly made land within the space inclosed
by the hurdles had lost a triangular strip 350 feet wide at Dike No. 1, and diminish-
ing to a point at 350 feet bolow the mouth of the River Des Peres. The primary line
had been destroyed from its intersection with secondary hurdle No. 1 to the dike, and
the secondary lines had lost their outer ends. The work was, therefore, the protec-
tion of the bank, from the mouth of the River Des Peres to Dike No, 1, from further
emsi(l);l, 3nd was under the immediate supervision of Mr. J. E. Savage, assisted by Mr.
J. L. Dufty,

Below the contour of standard low water this bank, 3,860 feet in lengtl, was pro-
tected with a mattress 100 feet wide placed in a single section. The medium stage
protection, consisting of a stone revetment, was brought to the contonr 6 feet above
standard low water, and extended over 2,930 linear feet of the bank, beginning at a
point 800 feet below the River Des Peres,  Between this work and the dike, 160 feet,
the revetment was brought to 13 feet ahove standard low water.

Operations were begun about the middle of March and were continued unutil the
last of May, during which time the following amounts of work were done:

Low-water protection :
Piles Ariven «....ccccveccevccceonconcarencacacereanecnonn . .number.. 281

Mattress fabricated and sunk ....ccooceveevevannnnn.. --..8quare feet.. 388,000
Mattress fabricated and sunk............................. line;r feet.. 3, 880

Medinm stage protection :
Stone revetment placed........cccccceeeeiiieinnn oo oo ....Bquare feet.. 68,914
Stone revetment placed........cccooiveeeceeecnennn. .. ... linear feet..

Reference is made to the report of Mr. J. E. Savage for further details.
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TWIN HOLLOWS, WEST SIDFE,

At this placo the grhnary hurdle and secoudaries, Nos. 1,3, 4,5, were to be repaired
and secondary No, 0 to be constructed, ’

Work was confined to the first half-year, beginning about the middle of July, and
ending at the close of the season, and was under the supervision of Mr. W, 8, Mitchell,
assisted by Mr, J. L, Duffy and Mr. E. D, Frasier.

In the primary line a sectlion of crib-work, 250 feet. long, next to the shore, was in
ronl condition, but the next section of tho sawme length was unserviceable. This
i’ntter, at one time, connected with the piling at Station 6. The hurdle was gone
with the exception of the mattress between Stations6 and 11 4 17. Short sections of
piliu;{, with wattling, romained hetwoen 11 4- 17 and 30; it was intact from 30 to 70,
82 to 94, 104 to 114, and from 115425 to the lower end of the line. It wus damaged
from 70 to 82, and destroyed from 114 to 11525, The space betwoesn 94 and 104 was
occupied by a higher bar over which no hurdle had ever besn built,

A largoe volume of water passod through the gap above Station L1 4 17 with consid-
ernble velocity, but through the other gaps only small velumes flowed with foeble
currents, 2

The only work attomptod in this lino was to vepair the upper gap. This was done
by building o hurdle {from the end of the unbroken crib to Station 6 and thence to
Station 11 4 17.  Above Station 6 n mattress 45 foet wide, 34 foet thick, was placed to
give additional support to the pilos which wers driven to bed-rock, the small depths
of the overlying deposit being insufiiciont to hold them. Below Station 6 no mat-
tress waa construdted the pilcs?ming driveun through that originally placed. -

Scecondary hurdle No, 0 was located midway betweon the head of the works and
hordle No. 1, in ovder to obstruct more-offectunlly the stream of water flowing down
tho shove. Tn its construction two lines of piles were driven and braced, They were
protected with a mattresy 45 feet wide and woven in one section from the primary
hurdle to within 125 feet of the shore, which was as far as the piles could be driven.
Tho connection with the shore was made with a crib floored with a mattress 45 feet
wide and 1§ feet thick.

Secondary hurdle No. 1, though somewhat damaged, was in serviceable condition -
from the primary line to Station 6 - 50, entirely destroyed from the latter point to the
cast end of the crib-work at Station 8, and intact from there to the shore.

‘The hurdle botween Stations 6 4 50 and 8 was rebuilt.

Secondary hurdle No. 2 was considerably damaged in the west half of the line, sev-
eral distinet breaches having been made. It was not repaired as it could not be
reached by the pile-drivers, owing to tho shoal water on the apper side of it, and
the next hurdle barring access from below,

Line No, 3 was found in the condition in which it was left at the close of last year,
namely, with a gap between Stations 10 -4 50 and 1t 4- 50, and unwattled from Sta-
tion 7 to Station 10 4 50. The gap was closed and the line was repaired and com-
pleted,

In hurdle No. 4 gaps existed between Station 10 and the east end of the erib (124 60)
and between the west end of tho crib (14) and the shore.

The two cribs which had been carried on flats through the June flood were placed
and the hurdle was constructed neross the remainder o{? tho gap, completing the line.

Secondary hurdle No. 5 was intact as far as it had been coustructed. Gaps still
oxisted between Statious 11 425 and 13 4- 60 and between 156 -4 10 and the shore. A
shore-crib was placed in the latter gap and the old crib-work was repaired.

The following table shows the amounts of work done in each hurdle :

Description of work. Priumry.! No.0. | No.1. | No.3. | No.4. | No.5.
Pilesdriven.....cooooieiiiieonneinennn. nnmber..' 280 | 155 57 39 ({: ) ——
Braces placed ., .oeveeciiennneiinne.. PR— lo....§ 113 | 44 20 14 22 . consaen
Stringers placed ............. 4 51 21 S -
Cross-atringers placed....... .. 40 |.osinen
Mattress fabricated and sunk 9,450 : 28,170 :

Mattress fabricated and sunk........ linear feet.., 210! @28
Wattling placed ....ccceeeveneraens square feet..: 19,209 | 10, 260
Whattling placed....cc.ccceeieeenanans linoar feet..: 67 625
Cril-work ..:cus - sosssmsssosnsesssss ——— 1 [ N S
Crib-work constructed and placed.......... do . ' .......... 125

For further details reference is made to the repoit. of Mr. W. 8. Mitchell.
TWIN HOLLOWS, EAST SIDE.

The work at this locality wus to extend the medinm stage protection over such por-
tions of the bank as had a slope suitable to receive the stone revetment, and to extend
the protection down-stream about 100 feet to stop an erosion of the bank by an eddy,
which was acting ngainst it.
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When work began the protection previously placed was found in good condition to
the following heights above standard low water :

- e : Feat,
From Station 0 fo SIRION 40 . ... covric iiscisvisvissonisnsens sonscs assssssssos . 16
From Station 49 to Station 60... .. .cccveueeuer teeeerorceeueceerecancecanoes 5
From Station 60 to Station 61 4-25. ... .ceeieeiiieiieoan cocenaenaracennns 12
From Station 61426 to Statlon 74425 .. oeivet i icreiaaaen 0
From Station 74426 to Station 76....ccon e tneeecoerceecnscocecosasacaas 12
From Station 76 to Station 78. ....c. cvoeniiemre cimmeaeaeicccaecceaeaceeanes 0
From Station 78 to Station B64-00. ... coceeniminiiianeaeiae et coavaacaeacaaa. 12

The extension of this revetment was made during the Intter part of the first half-
vear under the direction of Mr. B. E, Johnson, in whose report the details of the work

are given.
At the closo of the season the revetment had been earried to the following heights

above standard low water:

Feet
From Station 0 to Station 83. ... oo vomiarieiriecarvaecocceadoroacnnn.. 16
From Station 63 to Stationbh. ... oo e 1¢
From Station 55 to Station 6. ... venerrvreeireernenevereseesonncnsconons 14
From Station 59 to Station 614-25.. ..o vt enniiimnnineeroeecracionac conees 12
From Station 61 425 to Station 63475 14
From Station 63475 to Station 70 425 5 8
From Station 70425 to Station 72 4-25 10
From Station 72425 to Station 75475 .ooeveiiiiiriecovrnnnnnn. W — 16
From Station 76475 to Station 76. ... .coocoi ittt iiiie e aaeans 0
From Station 70 to Station 78. ... .. oo i 8
From Station 78 to Station 86 4-50_. .. ............. Vi S S S e R e 12
From Station 864-50 to Station 87 4-50 ... .. .oooetiiiiinerinrnenncacnns S 3

In the aggregate 2,900 linear feet or 106,140 square feet of the bank were revetted,

PULLTIGHT,

-

The completion and repair of the primary line and the construction of secondary
hurdles Nos. 1, 2, and 5 made up the work of the year at this locality.

Mr. C. D. Lamb was in immediate charge. He was assisted by Mr. E. F. Oflicer,
and also by Mr. A, I. Freis during the last half-year.

The primary line was damaged during the summer flood, a part of the wattling, di-
agonal braces, and piling having been displaced.

The burdle was completed and repaired for a length 2,540 feet from shore.

In secondary hurdle No. 1 the piles which had been driven during the last year
were overturned and covered with drift-wood so that they could not be used in the
reconstruction of the line. The hurdle was therefore relocated about 50 feet below
the original line and was completed.

Hurdle No.2 was begun 2,000 feet below No. 1, and was conpleted from the shoro
for a length of 1,560 feet to a point at which it would intersect the priwary line pro-

duced, :
Hurdle No. b was located 6,000 feet below No. 2 and about 1,000 feet below the head

of Beard’slsiand,

This line was the last work of the first. Lalf-year and was completed about the 20th
of November. When the ice gorge broke in March a small breach was made in it.
This breach widened so rapidly under the swift currents and heavy masses of drift-
wood during the high water of April that to repair it required the rebuilding of the
entire line. This was done upon a location just ahove its former site.

The amounts of work done on each hurdle are given in the following statement :

Hurdles. -
Description of work. i
. Primary.|{ No. I. | No. 2, | No. 5.
Piles ddvon .............................................. number..|..c.cc.... T2 370 672
Braces placod ....cconnieniiiiciiieniciiecniionns T do.... 78 86 182 212
Stringers placed..... T T———— sevEvsaRseR BB TSN R —— 42 92
Mattross &bﬁutod PO T are feet. . 900 | 39,500 | 81,000 | 127,000
Mattress fabricated aud sunk . ear foet.. 30 980 | 1,630 2,157
Wattling placed............... uare feet..| 25,600 | 13,000 | 19,000 | 20,000
‘Wattling placed............... foet.. 2, 580 960 | 1,560 987

For the details of the work reference is made to the report o Mr, C. D. Lamb.



APPENDIX U—REPORT OF MAJOK ERNST. 1447

CHESLEY ISLAND,

The completion. of the hurdle and the medium stage protection of the island was
the work to be done at this place, =

Operations were confined to tho first hialf-year, and were under the supervision of
Mr, C. V: Mersoreiiu, assisted by My, B, BE. Johnson,

The construction of the hurdle presented some difficulty because of the obstruction,
by deposits made durlng the summer flood, of the outlet left for the Meramee River
ubove the head of the island, ,

The line was completed, with the exce‘»t.i(m of wattiing, but was broken later in
the seasou. The breneh was not repaired, although the bottom was revetted with
stone to prevent further enlargement. , , :

The medium stage protbetion which had been proviously placed was found in good
condition, and the bank had been graded by the flood to the full height to which the
revetment was to be carried.

The protection was completed, and ranges in height from 16 feet to 21 feet on the
west gide, and from 19 feet to 23 feet around the head of the island.

The i'oliowing statemont gives the amounts of work done:

Medinm stage protection:

Stone revetment placed. ..o oooni it ceiiii i i square feet.. 132,000
linear feet.. 4,500

Bank rovetted ... oo iiii e
Hurdle: :
Piles driven ..... b e mm et tee e aeaee st ey cen e number.. 305
Braces placed.....co.oeveevoaen ... e et ranaerna, aans do.... 172
Stringoers pinced .. oo ooi i i i et e do.... 121
Mattress fabricated and sunk .......ooocviie ciiviiie s, square feef... 18,000
Mnttress fabricated and sunk ... ... L.l il Ilinear feet.. 466
Wattling placed. ... oonevee i i i et square feet.. 5,700
Wattling placed......... e ienaenemee et ncenat caaeaaes linear feet.. 435

For details of the work reference is made to the report of Mr. Merserennu,
JIM SMITH'S,

The damages previously reported to the works at this locality had been slightly in-
creased during the summer flood, ;

The repair of the branch FI, of the primary line, and the reconstruction of secound-
ary hurdle No, I, eonstituted the work to be done during the season,

Operations were carried on during the first half year only, and wers under the di-
rection of Mr. J. O. Holman, assisted by Mr, Freis and Mr, Johnson,

The primary line wus rebuilt from station 0 to stution 17450, and was extensively
repaired as far as station 34. ’

Secondary hurdle No, 1 was entirely reconstrueted,

The amounts of work done are given in the following table:

. Hurdles,
Description of work. D S U
Primary.| No.1l.

PlleB Arivom .veeerecceeenceeccacocesnarsnssscncmsssacocscossonanscsocnns number. . 601 218
Braceaplaged ...covmciniiiic i iiiiri i iiine rer et ee s s aeanannaeee do.... 211 67
Stringers placed. .. ... .cieireiniiriiiiiiisiitriiieeir it cateere i snaaaae do.... 115 28
Mattreas fabricated and Bunk ..evveniiiencrirnenicieiieerseenennas s?mzm feet..| 62,500 28, 500
Mattress fabricated and sunk .. ... liuear feet.. 1,250 950
Wattling placed.....caeevanee.n.. square feet..| 34, 500 18, 056
Wattling placed.....covneenenn..s - linear feet.. 2,200 950

For the details of the work reference is made to the report of Mr, Holman,
FOSTER'S ISLAND,

The protection of the west bank of this island was resnmed’at a point about 2,500
feet below the lower end of the work done during the fall of 1882,

Operations were conducted during the first half-year under the direction of First
Lieut. ', Y, Abbet, Corps of Engineers, assisted by Mr. Savage, until the end of Sep-
tember, and from that date until the ¢nd of the season under Mr, Savage, assisted by

Mr. Bagnall,
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The low-water protection was extended a distance of 5,284 feet, to the foot of the
isiand, by a continuous mattress 120 feet in width,

‘The medium stage protection was carried to the contour 9 feet above standard low
water from the upper pont of the work, a distance of 5,030 feet, down-stream, and to
the 13-foot contour for 254 feet, to the lower e¢nd of the work.

The following are the amounts of work done during the season:

Low-water protection:

Mattress fabricatedand sunk . ... oo vieeiiier i ianean. square feet.. 634, 0R0

Mattress fabricated and sunk ......... S B e S S linear feet.. 5,284

Pilesdriven ................ s EeeE me s sdierme A - .ee.nmMber. . 302
Medinm stage protection of 5,280 linear feet of bunk:

Stone revetment placed.... co.. oo iii o Lo L. 8quare feet. . 223, 660

Tho details of tho work are given in the report of Mi Savags,

‘The gorvice of plant and the quantities of lnbor and materinl expended are shown
in detail in the accmmlmnyiug tubles, as follows ¢

Constraction of hurdles, dstail, Tables I to IX inclusive.

Bank protection, detail, X to XIV inclusive,

Construction of hurdles consvlidated, X to XV inclusivo,

Bank protection consolidated and grand total, X to XVI inclusive.

Engineering, X to XVII inclusive.

Subsistence, X to XVIII inclusive.

Proouring materinl and miscollaneous supplies, X fo XIX inclusive,

Caro of plant and general incidental work, X to XX inclusive.

Constraction of hardles; labor, service of equipment and material expended per
unit of work, X to XXI inclusive.

Bank protection; labor, service of oyuipment and matoerial expended, per unit of
work, X to XXII inclusive.

Tho consolidated statements in Tables XV and XVI, showing tho servieo of vessels
and the expenditures of labor and material in the construction of large amounts of
the several clnsses of work, furnish reliablodata for approximate estimates of the cost
of similar constructions,

The exponditures per unit of work on hurdles and bank protection will be fonnd in
Tables XXI and X.\llil, respectively, The item of erib construction was omittod from
these tables for the rouvous that the form is suitableonly when piles cannot bo driven,
that a large portion of the expenditures for them was mado last year and does not
appear in ‘I'ables VIII and XV, and that the length built this year was not suflicient to
form a hasis for nu estimate per unit of work.

The itemsshown in the construction of the hurdles may be combined at will in
making estimates for contemplated works.,  Sowme of tho hurdles from which the data
wore obtained contained two and others contained three rows of piles ; some were
wattled and some wore not. The form built during the last half year consistod of
threo rows of piles with beaces, stringers and foundation mattress, In height they
varied with the prevailing stages of the river, extending from 16 to 26 fect above
standard low water,

Additional height increases the quantity of work to be done and its cost por unit,
but does not necessarily inersase the total cost of the improvement as the satic foree
of masses of drift-wood and ice accumulated by gradual collection may not injure the
linewhich holdsit, but which the dynamic force conseqnent upon submergenecs destroys,
nocessitating reconstruction, Refurence can be mude to soveral instances in which
hurdles not subinerged have withstood without injury the pressure of enormous fields
of drift-weod, while other lines having less height were oither seriously damaged or
totally destroyed by similar fields when set in motion by the flood,

The forms of construction used in bank protection have bheen soveroly tested without
failure in a single instance. The cost per square unit is coustant within reasonable
limits of quantity of work and the circumstancos under which it was done, making
the items givoen in the table reliable for combination in estimates for similar work,

Very respectfully, your obedient servant,
D. M. CURRIE,
Assistant Engincer.
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APPENDIX U~—REPORT OF MAJOR ERNST. 1471

TABLE VIL—Labor, sorvice of eqitipment, and material erpended in constructing curlaing
during the fiscal year ending June 30, 1334,

Harsetail Bar, oast
bank, :
) . i y e e
Labor, cquipment, material, &e, Secomlary  Secondury Totul.
¢ mrdle Irdlo
No. 3o, No, 47,
Work done: ’ :
8 TS U (T Y S 864 950 - 1,816
LT T 9, 542 8170 © 15,012
Hours Inhoy:
SUDOVETHOUT cnrtencirsicnsrsnerssorrsssommessscanessans 10 40 180
Watehmen.....oocevmaennn reieeeeeanaere sedeatetacr nevan- 20 2 ¢ 40
TabOrers.coceeie v iieennes s veeeerannases Cremeaiba i 1, 564 624 2, 088
Hours oipipmont: {
Tow-hoats aml crew..... e eeaesie bt s aanan . 3
FIS. oo revuemeonicornsecennnraonnerraccasen case cserseseniesees 1,160
Yawlse, oo iiiiin i tesenestinsrrvanas vemoea: 240
Skiffs.......... Cotsebeaserenamttasineaanen ceeineaes “ eienseaes 050
Matorvial;
Brush, cords «........ ceeeaeniasennarasres ereanes Cerenees 120
Nuils, 10-penny.covvevnnnniiiiiiiiinnnn . 109
Nuils, 20-peuny. 30
MASCOIANEOUS .1 o ees oo ciie e et ieaiceiriaestaiennerirasaeaannns #5 80

TasLy VIII—Labor, service of equipmeont, and malerial expended conslructing eribs, durtng
the fiseal year ending June 30, 1834,

Twin Hollows, west bank,
LT £ 4
Labor, equipment, material, &e. e 'gn ’:;wi Dot Potul.

53 O Fe g%

2 Em | g |85
=9 ' s 0 ﬂ_':‘: i 80

A &= I 1 i £=
< H 2D = Q)
A oW I K] ;!

Work dones : ! : |
Linearfeet .oooeeeoaiinaiiiiii i ! 16 L.l 190 ; 0 ! 425
Square fect.eoeenninia e, eietenree ey oL oL, 5, 535 1,%0 ' 8,045

Hours lnbor: ; ! . .
Ovorseers ....... PP emrereeennee s ) 11 . 196 . 26 233
Subnvorseers.....o-eee.... v caalh e 254 M4 300
Mastor drivors........ .. e ! 52
Fagineer drivers.... . : 52
Iaster laborors ... : 80 i 370
Watehmen.............. Cedeni e 42 .l 461 19 | 412
LAbOIers ocevevenineiiienierernocnans uns . 274 ..., 3,167 1 L34 ;4,78

Hours equipment: i ! i
LOW-BOAS 1L CTOW . vevver cvmanrenereeiornersiionnanerons 4 2 ]
Pile-drivers ..oevennan.t. Ceneen teveenenane 3aa : 40 23t I et 289
Barges .......... Gereasenanreaae Cetecemmitvecas cunreennss 710 enni.ae, 710
B DT PN cerreveseeeranaes Creermeienienens i 6,100
Yawls. . oot ivicrrinnennnes Cricanesanheanarones . 1,370
Skiffg ..uvvvnnienen crersesevarirne ereereaes v eeneciaan t 640

Material: ok 2

. s ‘sticks.. é
PHes, 30 £0 35008 vvenvnennensrenne, {,.eet];___ uig
- £ o sticks..
Plles, 36 to 45 feet.erieinia.varnae. g “’{"‘, 87{
aticks..
Piles. 46 t0 60 feot.vuvunnnnnnn oo ... $ oo i
Stone...iveeereanninnan.. .cubie yards.. 687. 4
Rope, manila, assorted sizes . ...pounds.. . 7,756
Wire, No.1d.cooviiiinnannn B | 1 TP 35
Naila, 20-DeNNY . coneciicnniiiiier co cuns (1 1 PN ]
Spikes, B-dneh.ceeveianioin i R ) D vens, : 45
Spikes, 8duch....oveiiviiiiiin.. PN (1 JOS PPN v 08
Spikes, 104060, cevee carenr e inannn. [ 1 P, . . B
Screw-holts, 18-iuch ........... «eesonumbeor. . : 81
Screw-bolts, 20-nch. ... ool L do.... ...... P PR IR reein 34 34
Screw-holts, 244neh . ceeviiieeieinrinnan. do.... 40 feevenennoi)ecaceronas Mo 74
Washera ........... Cevreassennn PR |1 T 86 |eevcrrraniferane 83 110
Clovises, 16-ineh.....ceovent voneneeea.ando ... 88 leereneenaifeonnnenon. : 46 79
b | P 11111 )T 9 70 joeeeon .- 1650 .......... : 220
Miscellaneous. . .......... Cerericrrrrresraniy vennn $LO0 jo-ene.... 4 $25 00 : #40 00, 40600
! :
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TABLE IN.—ZLabor, service of cquipment, and material expended i incldental work during

the Jiseal year ending June 30, 184,

CONSTRUCTING HURDLES,

Hotrs labor,

'
'

© it -
PR N E 5
Loeation, z o] k4 = !
. 2 e 2L og
A R
& ¥ - R = 4z
v E g g2l g
(f 2 E 2 oz g 2
S 7 A 2 A B oA
Culiokin Trdle Now2ueeereeineeeaennn . Ceeriienneens veeeen 9. 0 950 84° 40 1,254
Horsetail Bar: : ! ! |
) DTy 1Y 1)~ T0. 80581 405 10 8T, 3,030
J nat bhank, secondmry hm«lh- No. 27. 700 o 6o, 110 648
Enst bank, seeondary hurdle No, 30 . oG, w0l w0, 10 ... ]
Enst hank, socondary hurdle No, 278 ..ol Ceeeens e I L I
Eust bunk, secondary hovdle No, #8010 . veeen 206 285 LLe.ndeeel b 1,105
Fust bank, Carrqll’s Tsland Hmclh ...... 30 1) I S vesenes! 118
Pulltight, wvmuhn\ hurdle Nood....... e 6o i 10 50. 1,827
Chiesley Ishind HOrdle oo eeerereneeerennreeanarnnnns PN ceerf WO 2000 1,498
Jim Smith's: . i
T N 49 40 {1 O U S a0g
Secondiry hurdle Koo 1 oeeiiaioniennaecineeannnne. 49 30 et 20 7 554
) PP 2350 U8B 1,017 ado | 184 11,840 11,125
o - - .- - e TmEae e LI I
........ Teeiiw 2 . . i
Hours equipmont, .
cEL
| . i |
) i ! i »
Loeation, Z 1 P i . Matevial,
A i !
- H o - H B
. g+ g 2 : ! :
' '.':' !‘ z < x éz } A
H = = = g =
g3 E = A#
[ e B e
. - " Bush.
Cahokia Hurdle No. Q. ooiiiiiiiiiiiiiniiinennn. 2 ... 81 180 27 o 120 ...l .
Horsetail Bagy: ‘ :
Eust Dank oo e e e Mo e Teeeass feeeinivnnnss ! #4025
Fast bank, s -nmlm\' hmdh\ No, “7 49 ;

Fast hank, w(-nml-\n hurdle No. &
Tast hmlk secomdnry hurdle No.
Eust lmnk. secondary hurdle No,
East bank, Carroll's Tsland Hurdle
I’ullh"]n mumdnn hurdle No.dH o..oooni
Jun bnuth q
Primary
bc('umlm\ hardle No 1.l verlseeass

'l‘ot:ll

120 ]

467 . 15 40
|
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TapLE X.—Labor, service of equipment, and matoriul expended in incldental work during
the fiscal year ending June 30, 1854,

BANK PROTECTION.

Horstall n "
Linbor, equipment, Lo. Buy, wesg  oster's Total,

: i nk, Islund. '

HoursInbors : !
OVOFBUOIA Loenat it e i eiae s it e e e 30 76 108
Suboverseers....... ' 140 i 215
Master drivers ... a7 | 37
Buginoeer defvers ... . : 426 . 420
Mastorinborers oo i .. R 7
Watehmon ........ .. et e e Ceeemarninias : 192, 500 ! 631
Tahorors oo e ’ { 2,45 ] 3, 856

Hours equipment: ' ‘ i i
Tow-boats and crow 18
Bavgeflab oo ] 186
Ple-deivers ........... 19
3 L O Rt [
Yuwli. oo e e i : ceeireane
SRHES Lo e e ceeim s Cerererreaaan Joreversnaas TS D P .
Materfal (miscellnneous) ..o i i ... Seteeneeanes ] ; 5 ; $3 25

i ;

Tanry XL—/Labor, service of equipment, and material expended on bank protection during
Jiseal year ending June 30, 1384,

LOW.-WATER PROTECTION—DRIVING PILES.

; Horsetail Bar, Ioster's | Total
i

Labor, equipment, &e. i west biunk, ¢ Islumd,
; .
. . e e ; . T
Work dlono: ! H
NUBOr drven .oooue i viieriaieer e riieananat 281 a02 | 683
Aggrogate depth driven............ brerereerasnmenronas oo 4, 251 HT70 8,01
Hours lubor: ! . |
Overseers ......... Gemeveemane e anaaan- NP ceeveeand 03 4 ! 107
Master drivoers. ........ ! 380 446 835
Fugineer drivers. ... . 389 499 BH8
Mastor Lithorers 15 . 8 23
Walehnen ceooeeooii e vomendd 288 110 a8
Laborevs. . .......cai.n o aeeectas e oerane e 1,249 1, 497 2, 746
Hours cquipment: ; :
Tow-houts and CrOW .c.uveenenvriiiaerearerecesnnnanans 13 . 2 15
B L R i 221 . 235 458
1 R et tee e et teieeeeiereerianrans ; 880 930 1, 610
Material tiek j al i 7
: . - sticks. .. : : 2
Piles, 30 to 35 feet ............ eeiieei b, ; "“'Pt’k ’ L056 1,947 2,403
: P SUICRY.. 153 02 24
Piles, 36 to 45 foet «oeveennnnnnnn.. .. e { fo, ™ 6048 | 3100 10,03
sulexs.. 103 ! 114 p
Plley, 46 to 60 foet ...... """""""""""'{feub 5,200 6,100 11, 500
Tron, round, g-inch ......... veanraan eeevee-eov.pounda. | 659 i 207 266
Bolty, drift, 15-ineh o..ooe i iiiiiierinannnnnnns numbar.,, 12 27 39
Conl................ ettt irereere e bushels.. a0 360 800
MigeellaneotS coeeeeoet e viinaenereanns rernumnnoanes X $14 10 $6 38 $20 48

3908 EN—03
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Tapre XII,

LOW.WATER PROTECTION—CONSTRUCTING MATTRESS,

A 3 !
Labor, equipment, &ec. u;‘;_ﬁ“ﬁh}ﬁ“ ];g?x};i:la Total.
‘Work done:
Linourfeet ., .eiveeeeiiviiieiniiioneiinncnnisenisonnnon i3, 880 5, 284 0, 164
- Sqllmlm fO0t . tereevinrieaiiatittinearsrereresrnrrannass 388, 1o 34,080 1,022, 08y
ours labor:
OVOrRBeIs c.coeveivennn vaunes S . sedenaens veas 418 847 1,115
SHBOVOTREOTA 4 aoreertonnveanas vevevrrnnarnrscasnrninenn 618 ... 618
Masterdelvers . oooieniiiiiiiiiiii i e 265 447 712
Engineer drvers . oo i e i icr e Al 13 248
Manster Inborers voevicien e iiierieei i e 500 800 1,400
WalehIen oo i i ir et iniee i e ran e 1,250 1,700 2, 189
b N 25, 292 30, 808 a1, 140
Hours equipment:
Tow-bontannd crew ..o ovviiiereenienniienn..n. veeeen lesrneisasannans KR 41
Muttress Dargoes. .o i i i eiirieehens i 1,192 0970 2,082
D T ! 4, 450 8, 20 21340
YWl et riri e et r e, 1,070 2,700 4, 760
M Skin}'n ............................................ Vieens 1,230 4, 050 5, 280
atoriul .
Brush oo oieiviiiiii i iiiiiceancaneeun....CORY, . 2,008, 8 4, 702.3 7,31, 1
Rope, manile, asgorted sizes. .. ..o oo pounds. 401 122 723
Ropealaal, gdnedi oo, (11T SN 165 165
Ropu, sisal, 3-lmzh .............. Ceeeeereseierianas do.. .. 102 240 4142
Ropa, isal, §-inchooooennoo D S do.... 372 458 £:30
Rope, sisal, hido. oo iienin i i s do. o eeeeiai i, B)} 31
WHEE, NO D et eiiiinctrvennenanen do. ... 301 1, (85 1, teg
Wite, NO 12 o oeees i viiee e . cee 7,752 7, 489 19, 141
Naiflg, Gpenny.ceeeeieiiiriaenin,. . H1| S SO, emenn $0
Nafils, 8.ponny ves 111 S PR 30
Nails, 10-penny .. 100 46 146
Nallg, 20-penny .. 520 845 1,155
Spikes, 6-juch . . 2,016 2, 462 4,478
S{»lkt-a. 8inch . . G86 2, 460 3, 16
Miscellancous $45 30 $102 65 $147 95
TasrLe XIIIL
LOW.WATER PROTECTION—SINKING MATTRESS.
. | &
- Horsetnil Bar, 1 Foster's .
Labor, &c. west bank. Island, Total.
o
‘Work done
Linearfeet.....coovivnciinniians B P 3, 880 5,201 9, 164
SQUAre et .o ii it iiia et i e, tecreatones 388, 000 634, 0G0 1, 022, 080
Hours labor:
OVOrBO0TE vvatecvrronncarcaseesn T 80 179 268
Suboverséers ............ CeeeemaCecactanenrevensiaenons 19 32
Magter ATiVOrS . covnereriiinnonierecrnreannennnccnn.. ] 16
Engineer drivers. oo ieeeoinirieiaann. . ] 8
Manter Jaborers ..o oooiriiiiiii i rine i v 45 65
WatChinen . vcvivernrniiinneisineseromeesonneannennns 131 197
Laborers .. coueeeeennentioiiianaracrencionssosssinones 2, 203 3, 37&
940 3, 959
1,104 2,014
200 250
70 T0
1,107. 4 1,552.7 2, 660. 1
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TaBLE XIV,

MEDIUM STAGE PROTECTION—REVETMENT.

Horaotail Bar, Twin Hollows, Lhesloy Foater'a m
Labor, &e. west alde, east sido, Island. Island. Total.
Work dono , .
Linearfeet......ccounn..... . 3, 080 2, 900 4, 885 5, 984 16, 149
Smars foot. . .....oa... venos 08, {14 106, 140 132, 240 28, G660 - 535, 954
Hours labor:
(OVOrseers .ooeveennnaaa., 100 Toeseseccsasoasns 500 234 804
Subnverseors. ... 110 L P 460
MastérInborevs ...oooovviiidomnnnnecnan.... Hieeoassmoeianens 300 490 1,190
Watehmen ... 40 Ho 400 630 1,619
Laborers . 2, 4o 4, 418 6, Gits 8,735 22, 161
Hours (-qnlpmunt ;
Tow.bouts and crow .. ...... 4 5 11 7 27
Barge-flaty .. : fomasensianns 60 (i)
Flus ... . | 1Ko 1,080 3,42
Yirwlg. & ' 1,200 540 3,070
1Ty 1 S : i i | BOT0 L, . 3,070
Muaterind: ; | i
Rope, sisnl, g-inelr ..pounds..foo.ooooea... .t 12 [T P
Stene Ll (ubio yarely., 92107 4,200 [ H077.0 | 6,12L.8 15, 532, 3
Nuils, 20-penny .. opownds. ool ... [t tenan e ; 25 iveanescacns 25
Miscelnentus oo o oinvreinin]iieiinniinannnn, 1 $5H0 e : $256 35 $30 85
I j :

Tanry XV.—Consolidaled stalement of lubor, serviee of equipment, and material expended
in construclion d:unu; JSisedal year emluu/ June 30, 1884,

HURDLES,
P I o
" : 114 & K] : }
. ; !4 A Sw!l E
S i g 18|51 EFE]ED e
Labor, equipment, &c. r —é" cog 2 E.l; gf | a2 i
[7] — = R =g [ .
§ | v ilw w3 F2|/3%50 F |3
12018 |8 41858 |5 18| 4
2 g 3 = = z g '
p = A A A (ST = e ! 5 &
Details in table ................ IX. I 1I IIL iVIIL! 1V V. VI I VI eoion.an.
WORK DONE.
NUmber cecuvenerneancmnennennatonnn.. 6,087} 2,447} 1,270, ....oloeieiiitennncnduinen ..
Aggregate depth drivon ............. 84,794 .. Lo
Linony feet of line . vevensosano .} 20,843 20,455 23, 010;  405' 17,070 17, 076 18, 233
Bquare feet .....ovieiiiiiiniin]ieiiiafinniinafornonafannnn. 8, 405 057, 075{957, 075,272, 655
HOURS LANOR. N
Overseers. ..........coeeueennenl 2351 1,607) 8401 51|  233) 1,074) 2400 1,000]......] 6 568
Suboveragera ....ocveecnniennn . 2RO, 782 468] 707, 3496) 8,880, 1,130, 2,200 180 10, 050
Master pile-drivers ............ 1,017 8, 505! 3, 549! 2,765 52 40 130 3741......
Enuineny pile-drivers .........] 900 8 323! 3,681; 2,805 59 40 140 164),
Maater MDOTOrB. ceves caeeennnns 1841 "801f 1,30101,174! 370/ e26] 467 730},
Watehmen ....oo ioeiirnoennns 1,340 4,008 1,876! 1,315} 412 3, 'id"' 793 1,745
Laborors covevieceniicavecrens 11, 125( 59, 313|20, 588.27, 115] 4,785 74 5411 24, 308 40, 252
HOURS BERVICE, RQUIPMENT.
Tow-borts and erew ...oeu.y... 63 88 50 36 6 61 8 44 3 349
Steam-lunches ... ..., . 28 360; 140i 109 281}...... 1, 308
Pile-drivers...ceeceeervennnnn. 648 6,055; 2,588 2,128} 280f.......|l.......}  65l...... 11,756
Barges:  .......... PRT PN PRI RN I R RPN CTSNTIIN PR NP 710
Barge-lats.coeeeneeeneninenne] coon i RO P 2 TR 1
Flata..cvie vrvrieennacnnene . IRUI 2, 7135{10, 145;10, 7656 8 100 38,672 1,145 30, 943/ -1,160) 107, 835
Yawls ccoeurnnen i PO . 27 L170p  T770f 1,175 1.170 7, 843 638, 5,620] 240, 18,751

120 16,254] 6, 802l 7, 2300 840l 11677 Gael 9, 1000 9500 53, 209
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Tasne XV.—Consolidated statement of lahor, service of equipnent, and material ('.rpl'mled
in construction during fiscal year ending June 30, 1nd 4-—-(,(mmnu-«l

HURDLES—Continued,

, . ) .
i kA g M
. 4 8 By & :
= " ) 2  EE S
E} 7 z % = 5% £
Labor, equipment, &e, e & E g & 2f &=
o = = 3 a Lo Za o N
= 3 . oy S - HE  EW a ]
> a = = . s s ~= — = .
. = = 5 F £ . a3 7 2,8 =
T f .z % 3 £ Z.E. 3
L E 1o w
MATERIAL. , ; | ;
N i B
Brush,..... vesneraensseCOTlN. L it Liiiiil tieene heees reeeas BT e 1,500, 6, 120,0- 7,004.3
Pilo timber: ¢ tioks 1870 1,01 . . : , i o )
. E P ¢ nticka.. .. ,870 1,21 o . I U PRPUPPURSPRS FRPPR! 3, 620
30 to 35 "-“""uixi;.lfmzt..'...... AT a8, TAT 10,790 R LT [reoe 114, 708
. . SCKS. v io... a7 070 A 1T v veensdesenas] 4,885
46 to 45 foc t{ m;. l:'«sm ........ 135, 1438, 241 19, TR l ...... 1038 846
. steks ... ..o HA MG U l.... .. 1, 405
46 to 60 "-'t""ilin. Toed . oo, 42578 |-,3 BI5 0N Bl s . N
Btone coooeeiaeees cubjeyarda.. ..ol [P foevees CGBT. A e  B108.0 il e 8, 705, 4
Ropu: : ; ' { { ! :
Manila, § fnch ... pounds.. ., S [ SR S 107
Muniln, © assorted  slzes, ' . ;
pounds ..o Ceenes o 5,060 B ™ 1T 14,311
Sisul, g inch ..., pounds..i... ... (1017 L) R 1 | I 1,782%
Sisnl, dinch ... oo [§ 1) IR PR, G...... 1, 208
biau! jinch......... do .. L. j 850" nso 809....... ; 5,428
Sisal, hide......... cllona Lol w20, l 1, 606
Wiro: ! : ; : :
N 8nneennenas Qo oo 100 825
Now 12 ooemennnninnnns S S DO B L4, tm 5, 003
b {10 & U [1 17 T D eeaae. AU PP ! 35 4, 277 G, 027
Ivon, round, Finch ......do. oo oo L R LL Tt LT PP P PRI R ALT LR 859
Naila: : : | i i
GpeNny coseeveinnnn I PrTa 10
B-penny...... ... ] L . .. 100i...... 100
10-penny .. Cebeene e T, 214 1041 838
20-penny ..... vrmmees 1,380 30 4,390
Spikes:
ginel coeieaiial 4856 ... ... 4,061
8ineh .o.oieioin.n. : . . | 90 ...... 4,458
10-dnch (. ...o.ns RN | U3 D SO 423 10 53.ceeevnn | . | B0 .aeeen 686
Bolty, drift: ; , : i | i i i
12inch ....... veo mumber.. .. reeeaen LS ¢ R SO L R SO foaenns 345
4-ineh .. : ; ! I | 426
15-inch . ! | 1,343
184dnech coeenseannnsn R 163
Bolts, ring ... : § i 202
Bolts, scrow: i i i [
I8dneh vovveeianinna. do ... Ceeeeen. 13407,08% Bltvener eedemesuivafronanss 1,447
P [1T0) (SN do....j. i , 184, 2 70'h [ SR O S 2 926
22-inch ...... eeeaen- : i : 30
24ineh coeavenane. 2,600
Clevisos:
12-inch: . 448
14-in¢h . 702
16.inch . 1,024
18-ineh ... 8
24inch coeeonesnen o, . 6
Washers ...... 167i 691 _ .. 977
Coal..ccovveen.... .. Dushels. . 2, 0411 220 veaeess 15,276
Miscellaneous ...... ..dollars..| 15 49. 390 89 169 401178 04; 66 OOi 270 48, 4 02I 225 22/ 5 80/ 1,334 34
i 0
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TABLE XVI, ———Conaolidalcd slatement of labor, service of equipment, and material ex-

pended in construction during llw Siscal year ending June 30,

Deotalls in table
WORK DONI,

Number ......
Total depth dr fven. ... ’
Lincar feot ine ...l !
Square feet .

ctesemt ot e man

HOURS LABOR.

Overacerf .coeerieeiiansn
Suboverseers ....... [
Muster drfvers....o..o.oaa.l.
Engineer driver S rneninnen
Master lnborers. ...
Watehmen...................
Laborers ....cccveen.... veveie

HOURS BERVICE EQUII'MENT.

Tow-hoats aml crew
Launches and erew
Pile-liivers............ PR .
Barges ooveevvnineeennnennn.. :
Barge-lata............o.....
Muttress. barges. .
Flls coene il iiienaans J
Yawls ... :
Skifts. ..

MATERIAL.

sticks....
lin, feet

Bru ;
Pllo timher. {
46 to 60 fect. . { A

...... trerneeesscOVdS. .
30 to 35 feet..
36 to 45 fect..
Btone ..........cubic yurds. .
Rope:

Manila, §-inch ..pmmds g

Manila, ass'd sizey .do...
Sisal, g-inch .
Sisal, 3-inch
Smtl J.dnch .
Sisul hide
Wira:
No.®.oooiinn... do....
No,12.iivesnseando L.
No. 14 do.
Trom, round, g-inch do.
Nail

....... do.
veeeeado,

O'pum\' ............ do....

8-ponny ........... do..

10-penny........... do...,

20-peiny...oo.... .o do. ...
Spikos:

6.ipch .

8-inch .

10-inch .

sticks.... ..
liu, lovt.. .
sticks ...0.

. Incidental work.

?<

106
215
37
420
7

631
3, 356

19

casssuas

PPN | : TS F

BANK

Driving piles.

1844,
PROTECTION.
e
V ' [
= i | ¢
E 3 ' o
uf | E : £5
£z B - EF ]
5 . & a ! 75 g
EY - B E LT g
z £ 18 ' F % %
S [T - 3
(&) W R b &= &
- T
X1, , XL | X1y,
|
RURRORN NSRRI RN
0,164 0,104 16, 1-m
1, 04, 6RO 1, 02%, 080, 5ith,
i
1115! 208 84’ 24001 6,608 0,058

16, 820 h0 LAI3 . 30,050 1, 908

712 16..o..... COLGUO 16,415 18,015

4R 8. LA O16,085 " 17,755

1,480 85 L0 576 A3 8 BIK
2, (R0 107 1619 58381 15,881 21715
61, 100 2,872 92,160 U2,8L5 1 270,205 872,020
. i ! ! ‘
: ! ; !

9 & 27 10u 9 451
.................... fedenvens meme ot LAUG 1,808
e ———— 475 . ILTAG 12,931
.......... ' L,O5O ........ 159 710 2, G69
.......... L9014 B0 2,950 770 8,080

27002 ..., [ sou02 t L. 9, 092

1202000 R 00 16, 700 U107, 895 124, 595

4, 70 900" 3,070 8190 1R 751 96 B71

5 Rl 70 3,970 10,030 ¢+ B3, 200 64, 130
o L

T8I L e 7,311 1; 7,064.314,375. 4

...... U UPUUE USRI S - B ™ ST ¥

2,408 | 114,708 117 201

045 4 H45 6 130

10,007 1846 200, 83

017 1,405 ¢ 1,412

11, 3u0 64, 943 ! 81, 283

318,192,4 8,705, 420,087, 8

........ i 107 107

23" 14,8111 15, 034

1,782% 1, 0504

Lowg | 781

5,498 | 0,258

1,608 | 1,637

g2n ! 2,011

5,003 | 20, 144

6,027 | 6027

850 | 1,125

10 40

100 150

843 950

4,300} 5,570

4,051 | 0,429

4,450 {7,605

L 086 688
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TABLE XVI.—Consolidated statemont of labor, service of equipment, §o.—Continued,

BANK PROTECTION.~Continued,

o a
8 I g b
12 : i 'v
4 R < g
2 21 ul 2 54
Laubor, equipment ,&ec. sl = ;: £Z ., & < &7 E
] & | BZ g g &5 S
2| w | g5 | w | B a2
o =] oS =] i L
- ooy % I o 4 R
551 L g i y s kS E
a bt ' = : R < =] s (=3
= R PD . = < ! H S
- i \ i :
MATERIAL—~Cont'd, l ] ‘
Boltn: : ! ‘ i |
Drift, 12.4neh...number. 2oLl (RPN PR FT R PR : 346 345
D il‘t Hinch...... (3 L T AP SRR PP RO R 378 320
1)1“( 15dnch...... [§ {7 S 30 1, 843 1,382
Drift, 18-dnch ... .. 17 TR SRR SRR PRI PP P 163 183
Ring .oovvevenninan 1 (s S DO AU SO RO P PIp 202 262
‘www 18-ineh ..... 111 P SO DRI FUDIE DU PO P 1,447 1,447
Scrnw. 20-inch ..... (1) JPR DO PUGUUE PPN PR S, 2 () 2, 026
Scerow, 22-ineh., ... docc e e e 30 10
Scmw, 24dnch..... (111 S RN (PR PR PR R R S P 2, 600 2, 600
Clevisess.
124nch covennnnen. 1 74 VAP FORPRRDIN RPN FURp RS SRR S s 448 448
 ERTITC) | 3 T N P S O PO PO PR P 702 702
I6Inch coenannna.s, do oo 1,024 1,04
184nelt coivennennn T3 1) PP JORPN DTSRI PRI SR g F 83 83
24-Inch ..oooalall do.... P g 6
Washors voeeecnn.nn... do . ! grresen | 077 877
[ 87177 DN bushels. ..o 800 ! , i Ro0, 15,276 | 16,076
Miscellaneous .._coevevnnaa., $3 05 320481 ST 05 L. ... ~$30 85 | $202 G2$1,J'M 34 $1 6'2507
! i i :
TABLE , service of equipment, and maierial not shawn in tables of construction,
ENGINEERING,
Iours labor, Hours equipment. | Matorial,
o ! [ ] =) =2 .
-y . el g & |4 2
o, 5y ¢ .
Location. o 28, 2 | 8 . gy gy g
o ke oo Ly = o D2
B |, 2Bl Sl 2| B |BEEE k!
R | 2l @ s g [FYIECIA 4 ) 18
EoLZ B3z 2120 ElE|E 2 ¢
! S SotmiA P |AE W |H|E]|O A
Co
A Bus
;Geneml ongin«.oring 7,200 |...... TR N N B 3001 261 |....0...0cceeoefeeenns cerens
Cahokin..coiveeranniinse 2,950 j..u... fremeieeeifeosess]ianans 401 f.oo.one 5 1. 800 Jeeoooojocenne
Horyotail Bar: A [ A (R IR FPUOON
Wost bank..oc...... 2,800 f.ciene et e e 465 1...... R PN R 25 | $7 45
East bank..eeoen.... 1,700 {a.n... 10580 .en... 70 (1,186 |...... a0 172| | 87
Twin Hollows: ‘ P
Weat bank.......... 5,170 2,210 |.... Lo 6 501 288 1......].c.uieei]iannn 85 046
East bank........... . 200 . ...... (SRS PURN JURPRRI SO DRI PO, S PN PR P R
Pulltiuht.. . oevennnn.s J o710 ,; ...... 100 | 300 |...... 20 |....| 610 |...... 15 10
Chesley Island: | ;
Hurdlo.....o..v.en. 1,730 I...... foeneon] 100 73 {...... B DN IR 10} 200
Bank prutu,uon 1,830 freemanionodiiint 100 ... .., 62 l...... RN SUURS RN SN 1 00
Jim Smith'sc.cvveueenn.. 800 loeoeadfinn. '; ...... 770 | 360 |...... 07 35 DU NN N R
Fostor's lsland .......... 4,700 j..oooif.on. |. I 2261 303 L..... JIOAN JORON O DR 500
Potal...ccovnnene.. 62, 040 '2 210 10 I 3() , 206 l‘l 216 i3 796 | 261 51 i330 1,040 | 140 | 48 80
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TanLe XVIII, —Labor, service of equipment, and matertal not shown in table of consirio-

tion,
SUBSISTENCE,
Haours Iabor, Hours service of equipment. Materlal,
g g
1 2 =
Eyuipmont, &e. ] - . = ga ]
Bl g% 41 8 25 4
I @ 2 | 2] & b g5 ;
g 3 o & 5 o IR ]
Ele | 81215 8!f |a8l@g 288,73
- g B8 2|5 &| 25855 |8 |4 g
RiE e B3RS RMB & | &S
5 No. | Buas,
Tow-boats. ..ol Y SO R RN SO e .
Lnunches....oooooa ol ooy R I
Pile-dvivors......oooooufiiifoone. ') PSRN SRS DO PR coefee]es
Barges. ...uviiae..., 10 101 130 b7 I TSR FORN
Barge-lats. ............ 1260 1138 2030 s7d.... 0. ... ...,
gmah mattresses.. ... 1,977 1,007) 2,122 ¢, 080].....
L R TR Y KT T TS POy i IR BOL.o.feceeni]eenins
Plleg oovoveeiiiannn.. < 169 120 41 417
Flata eooe oo ai o b, 30)......
Yawle ..oovvnennincdoaaeioa o b0
b3 11 1 U S T A LI R
Tools and nppliancoa 91 8. 21; 89
Portable shuntles...... L1 PR P Vv
Boavding outfit ... |......0 .o 0.0 1) . BN P PO PR FUUSIY IR A
Teh-plmuo ............. 11 10 | R | U O cedboubenl 38120 112N L L.,
Cabokin .......o...0 340 330 210 1,230, 60 816 1,776 .. .{... J 4481 1,830, ... 1..
Jorsetail Bar: ’ i i
Waust side ......... 830] 840 740 3,050:1, 224}, ., .. i -..160 150 19, 440! 4,010, 227|474 75
BEast side .o........ 2, 625] 9, 065! 2, 92’1 11, 660;1,439, 9,755 ...... eoefedfon o] B4, 745:16,474  303(108 84
Twin Hollows: , [ H )
Wost bunk ........ 1,131 1,337 1, 212 4, 7521 a64; 6, 576, ...... veofeaf.. -] 43,440) 6,057, 30C; 82 30
Fast bank ......... Cerennn 360 dou,' ThU0) 2AGi...... i ceferefeaanea | 7621 60| 6 82
Pulltight .............. ' 1,640) 1, 620 1, 500, 4,950 140 2t 80 8, 0"8 140 wofe-.p 6,84010,274; 415! 86 30
(;lu.alu_v Island ; ‘
Hurdle .......... 390) 100 4"0, 1, 0100 147 1, 200 3, 720 cefiefiovonn, 2,466 150]..... .
Bauk protection...| 000} “70f 530] 1,210 40} ....! Lod Ll Last. ool
Jim Smith's ....... 30 1,11 1, 034 3 6it..... 5, 3"8 .......... «|..-} 34,632 b, 875]..... 43 52
Foster's Islund ... 1, 250 " .{00! 4,460; 611{ 2 '5"8 3, 120] vofeeef 84, 128' 8 637 200} 17 45
Total ceeveneenn.. 12, 403112, 321113, 780 43, .)21 5 8«30i28 403 20, 130;140'50 150 206, 589,73. 075 1, 7231419 88
i
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TABLE XIX.— Labor, service o equipment, and material not shown in tables of construction,
Jor the fiscal year ending June 30, 1884,

MATERIAL AND GENERAIL SUI’i’LUCS.

Employ 6y, equipment, &c.

HOURS LABOR,

Clerks covveesrniiiiinreencnne.
Maater mechanies ..ot 2L
OVOeTHORTE .o veenennnnnnns
Master carponters.........
Ship-enrpenters ...... eeen
Bluckamiths ...........
Buly overaeerd.....o.ooe.oo. .
Mastor plleddvivers ..., ! X
Eugineer pilo-drivers......... v 140, P
Mastar-luborors. ... e g 670, 195, &0 70;
Blackamiths’ helpers ......._ i | l' ...... deetedten,
Watchmen .ooeoevenenn oon. 4,645, 1,200 L8IZ 41 00 Ry O 9382
Laborers ........ L2, 152 2390 1,055 096,186,186 23 21 302
Teamsters with teams ....... D25, 810l ..., founans o e
HOURS EQUIPMENT. ; " Co
Tow-DOATA .ovvvn cvnecevnnenn.. ! 8701 505 080, 3
Pile.drivers e doeeo.
Bargos.......... 17, 03012, 086 45,488 .. ...
Bnrule-ﬂats ................. : 33,31!} 16,829, T06G.......
295 .. et

;
i
]
.
]
)
i
i
h
1
1

1, 670;

X
- Wite.

10].22 2020 60|

: Iron.
p

S
il :
LI

i
i

| Subsistence.

T
244! 1, 601 .

Miscellancous..

2, 502
4, 060
230
180
4,900
2, 587
0, 21}
Y, Guy
25, 810

2,464
200

185, 454

H0, 078

225

1, d60
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TasLE XXI.—Labor, service of equipment, and maferial expended in construction, per
unit of work, during the fiscal year ending June 30, 1884,

HURDLES.
e e L & e e e o e
. Faundatlon | oo oe
. Vattling, per
" o ., " Pling, por [Bracing, pox" Stringing, {mattress, por V
Employés, material, &e. stiok. stick, | per stick, wo‘aqtuu-u }gf’t suare
, eet, e
Foremen ..... Creerresranaans hours..; 3,25 4, 01 6.5 .M 1. 68
L{\llm{(&(rs............ . . ..(}n....; . ;T“t 12, ()!: 21,20 10,34 186, 0‘6
Plladreivera. ..., N (P . Lt ) N H | I R 02
Small hoats..... . do.! 831 7.%4 14,08 8. 40 18,95
Brosh...... ...vnyda..’......'.......,......' ..... feeennn ) Nl . b7
Pile timber Cieeienens et . 88.12 ; 36,47 40.30 ool cerreenea
Stono........... ceenoccttbie yurds, oo e e vefernan eeaiead] B0,
Rope............. cesermese. pouwds. . 1,22 L0 j
Wire cooove cven.. .. eeienaaa. 1) [ U | 10
Ivon,roundd ... ... do o B 1 2 SO
Nallg oesen ol Seirairiiaaees | T fomsonenances
Spikes ..... Ceemaraaeinaneae do ... L1t 3
Bolts ..o, mnnlmr..‘.............[ 112
Cleviges ..oceu..... e e do, o, : 140
Coal.......... cervenena. ... hughels. .| 1,89 1,28
!

TanLe XXIL—Labor, service af equipmenl, and matervial erpended in construelion, per unit
of work, during the fiscal year cnding June 30, 1434,

BANK PROTECTION.

. o I nu'mluiiuu_ Rovetmont,
Empluyés, material, &o. e 160 sy tbe

‘D . . . N
Piling, por mattress, por per M square
: feet, . teot.

Foremen cevoen..... e e e S, 3. 18 .45 AT
Imbovers.. .. ..., ... 00 e do ... 4,713 6,040 4.13
Piledrivera... .. . .0 0 T cees N £ - [,
Sarpes ... © eeeeseieaeea ; 59! .10
Small boats 2,76 ; 2,83 1. 95
Brush ........ terenesretten.ey e eeceeiianea, eordg....o..LL. 8 B .
PHo timber. ..., . 00000000 vet. . 40.72 [rommserreennnn e, .
Stone.................. i, ceubie yavds. 'L, : .26 ] 2,990
Ropo... oo poands.. . _.........] .41 | . 002
oo do ... ..., ! L6 ...
Iron, round ... ... et et e do....! T 2 AR Femmerenennnnnn
Naila ..., e bt it teae e e e veiresa. (1 (1 N .13; ..............
Spikes ... ...l o el ! (L PR .
Bolta... ... dn....; 0T Joeeevnnnns , ............. .
Comd. oo Ceerrieemee e, bushcls..i L3t ... teeean ‘ ...........
i
3.

HORSETAIL, EAST SIDE,
REPORT OF MR. E. D. LIBBY, ASSISTANT ENGINEER.

SamNt Louis, Mo., June 17, 1884,
Sir: I have the honor, respectfully, to submit the following raport of operations for

improvement of the Mississippi River at Horsetail, east sidv, for the fiseal year end-
ing June 30, 1884 ; ;

Fromn the opening of the fiseal year until the close of tho working season in No-
vember field operations included the completion of Carroll’s Island Hurdle and the
repairs of secondary hurdles Nos. 27 and 90.

During the second half of the year the work cousisted of repairs on Carroll’s Island
Hardle and construction on new secondary hurdles Nos. 27} and 204,

At the opening of the fiscal year the river was at a flood stage, and tho hurdles
at this loeality were. entirely submerged, and remained so until after the middle of
July to such an extent that the work could not be prosecuted to good advantage. .

The plant was transferred on July 18 and 19 to the immediate vieinity of Curroll’s

Island Hurdle, and field-work was resumed,
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Some injury was done to this hurdle by the high water, consisting of a break 89
feet long tn hurdle wiid braee rows near Station 63 another, including drift, hurdls, and
brace rows, 738 fect in longth, nenr Station 13, and the loss of piles at rregular inter-
vals in drift and brnce rows from Station 13 o Station 22, :

Piling was flrst placed to close the breaks at Stations € and 13, after which the plae-
ing of pileg was continned to the Hluois shore, Two pile-drivers, Nos, 16 and 17,
were engaged in this work, and in placing longitudinal stringers and braces, until
Augrust 24, upon which date No. 17 was transferred to scecondary hurdle No, 27, No,
16 remaining on Carrolls Island, 1o complete the placing of stringers and hraces, until
Augrust 31,

For emnpleting the entive line 340 tinonr lfeet of fonndation matiress wus construeled
and sunk, ‘This ineluded the repaivy in the breaks, and in o passege-way for flats
where malfress had not been placed at the close of June, 1843,

Wattling elosely followed the sinking of the mattress and extended from Station
1G-f-25 to the Hlinody shove, in addition to the repairs at station 6 and 13, Nine hun-
dred and seventy linear feet were placed, all of which was earried to the 20-foot stage
of the river, ' . .

Upon August 31 and September 1 the plant remaining at this loeality was irans-
ferred tosecondary htirdle No, 7. A small detachment of men was, however, retained
upon CurrolP’s Istand Hurdle antil September 22, The work done by this foree con-
sisted of holting stringers and braces, and slight vepairs of the wattling.

Upon the deift row longitndinal stringers were placed from Station 16 to Station 22 ;
on the hurdle row from Station 12 {o Station 243 and cross-stringers were placed from
Station 4 fo Station 24, Over a portion of the distanee from Station 8 to 11 dingonal
braces could not be placed, ns tho deposit by the high water reached nearly to the 20-
foot stage of the river,

The effeet of the high water during June and July at this locality was very markod,
A large bar was formed extending above the head of Carroll’s Island, and that portion
of the hurdle that had been wattled, nearly 1o Dike 5, and helow the hurdle for a
long distanee, connecting with the island, A consideralde arven of this bar north of
the hurdle and island is ahove the 20-foot stage of the river, and a very lurgo part
of the remainder, both above and below the hurdle, is higher than the Is-foot stage,
Large additions were also made to the bar, extending from secondary hurdle south-
ward, This, at the 1-foot stage of the river, connects with the bar above Carroll’s
Island Huordle,

Upon September 22 Carroll’s Istand Hurdle was completed; after this date the
whole foree was employed on No. 27 and No, 29,

An exmpinution of these hurdles showed that a eonsiderable portion of 27 would
need replacing, a b anid ¢ d of the accompanying sketeh representing ithe portions
whiere repaiss were not necessary,

Pile-driving on No, 27, commenced Angust 25 by driver No, 17 and September 1
by No. 16, was continued until the whole line liad been vepaired. Thoe piling was
p]:wlo(l immediately above the old line, in order Lo avoid broken portions of former
work.

The construction of foundation mattvess followed closely the pile-driving, but as
the old mintiress was in some places found intaet, it was unneeessary to renew it over
the entive distance where now piling was placed,  From the training-wall the foun-
dation mattress was centinuous fov 440 feel,  Upon the eastern half of the line three
sections were needed to pnt the mattress for the wholo lino in good order,

The lucation of 1heke are shown by ¢ f, g b, and § %, of the skeleh. They were,
reapectively, 60, 150, and 55 feet in length,  In addition to the above, 90 feet of mat-
tress were placed to repair @ break which ocenrred in the line about 450 feet {from the
training-wall,

Some portions of the mattress could nobt he sunk to the bottom, owing to obstruc-
tions congisting of sunken drift and broken portions of old Work.

Wattling was placed continuously from the {raining-wall for a distance of 1,000
fect, and heyond this in detached portions as needed to vepair the entire line. It was
impracticable’in many places to foree the wattling to the hottom. At such places
cuortaing were constraeted npon llats and when completed were swung easily into.
plies below the wattling., ;

Tho repairs of No. 27 were completed on October 20 (a gateway 20 feet in width
excepted).  After this date two breaks oceurred, one about 350 feot from the Illinois
shore nnd the second ahout 400 feet from the training-wall. The former was 60 feet
and the latter 80 foet in length, These wore closed and the line completed again on
November 10, At the close of field-work, November 16 there was » gap of 40 feet in
the line 1,000 feet from the training-wall, and near the shore two piles hid beon dis-
placed,  The remainderof the line was in good condition on November 28,

Repairs of secondary hurdle No, 30 were commeneed on September 19, and consisted
of two sections, séparated by & bar that extendéd from No. 29 to Dikse 5.

From tho bar to the training-wall, a distance of 900 feet, no portion of the old work
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was found to bo in good conditlon, Iuside the bar about 50 feot of the line romained
near the shore; from this to the bar, about 400 fees, many piles wore in place, but the
wattling was either entirely gone or very much hrokoen. Commencing on the outside
of the har, the work of repairing this line was carried forwnrd without interenption
until the close of field-work, Noven.ber 10, :

As at No, 27, the piling was placed a shovt distanee ahove the old Yine, Matfress
was plaeed over the entire distance from the training-wall to the bar, 000 feet.  Wat.
thing and curtaing wers also pluced over the smme distance.  Iusiide the bar the re-
pairs were fragmentary, consisting of piling at somewhat irregular intervals, and
about 200 feet of fonndation mattress, together with wattling from the bav nearly to
the shove, ,

On botls No. 27 and No, 30 longitudinal stringers and dingonal braces were placed
wherever work has been done durtng the season, excepting at one point on No, 30
where {wo stringers were not placed.  With this exception No., 30 was in complote
vopnir (nob considering the portion eovered by the bar) on November 105 but hefore
Veaving the field two breaks ocenrred in this line on the outside of the bar,  Botween
these a portion of the hurdle remained for several days, but heavy drifts necumulating
it was carried out, making an opening 100 feet in length.  Work upou this fine was
carried on under a preat disndvantage, it being necessary to transfer much of the
material used upon it front the vicinity of No, 27.7 "This was done by small hoats and
flats,

The plant wig removed to winter quarters ot ‘T'win Hollows on November 16, and
on Novembor 21 the entire lield foreo had been dischargod,

In aecordance with your instructions of Iebruary 27, 1834, the field-work during
the second half of the fiscal year was devoted to the repairs of Carroll’s Istand Hurdle,
in which a break was made by the running ice, and to construction work upon the
new sccondary huardles, 274 and 293,

On March 17 a portion ol the plant needed for this work was taken from the engi-
neer depot to Horsetail, sast side, and on Mareh 22 additions were made to mect the
requiresents of the work, v

At the opening of the season the break in Carroll’s Island Hurdle was 225 feet long,
oxtending from Station 19475 to Station 22.  Across this the depth of water varied
from 18 feet to 5 feet, and the current, which was very oblique to the lino, was strong
and swift.

Pile-driving was commenced on the eastern side of the break March 20, and was
continued by three drivers until a rise in the river made it impossiblo to obtain satis-
fuctory results, for which reason the drivérs were moved on March 29, and opened
work on the new line, No, 294,

No further work was done on Carroll’s Island Hurdle until May., Upon the 5th of
May work at this point was resumed, and was pushed as rapidly as possiblo until the
repaivs wore completed, During the wonth of April the break in this line was in-
creased to 450 feot in length, and a second break, a short distance west of this, wag
cansed, This was 125 feet in length.  Bobween the latter and the large break a por-
tion of the old line remained at the time work was vesumed, On this account it
seemed best to repair the brenks separately, but the current continuing to cut away
the old line it was necessary (o make the repairs in one reach.

Commencing at the Illinois shove, a short distance above the old line, the piling
oxtended 1,560 feet, threo rows being placed, Mattress construction was commenced
as soon as the way had beon cleaved by the pile-drivers. It covered the whole dis-
tance embraced by the piling. Although this mattress was woven to a width of 90
feet, very littlo tronuble was experiencod in sinking it,

Longitudinal stringers were placed on both drift and hurdle rows, also diagonal
braces, but no wattling was undertaken. Upon this line the repairs were completed
June G,

Construction work upon the now secondary hurdle 274, which was located 110 feet
above No, 28, was begun in March, immediately after entering the fiold.

The high water making it immpracticable to continue the work at Carroll’s Island
Hurdle, the pile-drivers were removed from the latter place to the new sccondary No,
204 on March 29, and work was commenced on this line at a point 550 feet above sec-
ondary hurdle No. 30. ,

Although the river continued high throvgh the months of April and May, work
upon bot-ﬁ 274 and 204 was earried forward without interruption until June 7. «

During April the entire fiold force was engaged upon these lines. Six pile-drivers
were omployed, and as many workmen as were required to keop pace with the driv-
ing of piles. Sccondary hurdle No. 274 was extended 1,325 feet, consisting of three
rows of piles, foundation mattress 80 feet in width, longitudinal stringers, aud diago-
nal braces thronghout on drift and hurdle rows, No wattling was placed during the
second half of the fiscnl year. Notwithstanding tho high water very little loss was

incurred upon either No. 27} or No, 204.
Upon the former line a portion of mattress near the western end of the line was



1486 REPORT OF THE CHIEF OF ENGINEERS, U. 8, ARMY,

lifted above the piling and lost, At the same point a number of piles wore carried
out, making a small gap in the line, Repairs wero made to cover both injuries,
Some difficulty was enconnterad in driving piles on this line, arising from the high
stago of the river and the very irrogular dopth of water slong the line,

The work on No,204 was carriod forward simultaneoiisly with that on No, 274, and
the line was extended 1,450 feot, being similur in form to 274, All portions of the
worl: wers complotod sy tar ns piling was placed, oxcopting n fow diagonel braces for
the drift row near tho Illinois shore. Along this hurdle the depth of water has been
such as to mako the work easy and rapid, For the whola of the second half of the
yoar, except when the river way at its highest, it may bo said that the work has pro-
gressed more rapidly than it conld possibly bave done at u low stage of the river,
as it was practicable easily to transfor material from one point to ancther without
encountering sand-hars,

Tho weather during the first half of thoe year was very favorable for field work; but
duri‘:lg the second half henvy rains have caused considerable interruption to the
wark.

Field operations elosed on June 7, and on the Yth the plant had been removed to
the engineer depot, "The larger part of the foree was disehinrgod on the former of the
above dates, and on the 9th the remainder were paid and discharged,

The sketel necompanying this report shows the work done on the different lines,
gives soundings tuken at the beginning und eid of the year, and also shows the too-
tion and extent of sand-bars.  The shore-line of Carrolls Island was determined by
transit, with stadia measurements.  Above No, 13 no soundings were taken during
tho second half of the year. The bars at that place ave not as high as they were at
the close of the work in November, but in other pavtienlurs there are no indications
to show that they have changed materially,

The river has retained so high since Mareh that it has been hinpossible to ascertain
the condition of secondury hurdles 27 and 30, bhut from observations when the water
was Jowest it is ovident that these lines were damaged considerably by the running
out of the ice.

Forming a part of this report are tubles showing the progress of work upon the
difforent Tines and giving the amount of material expended thereon,

During the first half of the yenr I wag assisted by Messrs, C, P, Mitehell and. 8, B,
Cady; during the sccond half by Messes, C, V. Mersereau, B, E. Johuson, and C, P,
Mitehell,

In closing I desire to express my thanks to each of these gantlemon for the prompt
and able manner in which he has performed the duties assigned him, and for the
interest ho has taken in the work,

Very respectfully, your obediont servant,
E. D. Lispy,

Assistant Ionginecr.

Maj. O. H. Exxsr,
Corps of Engineers, U, 5. A,

4.
NORSETAIL, WEST SIDI.,
REPORT OF MR, J. E. SAVAGE, ASSISTANT ENGINEERR,

SAINT Lous, Mo, June 18, 1884,

Sin: I have the honor fo submit tho followiag report of operntions for the nnprove-
ment of the Mississippi River, at Horsetail, west side, for the fiscal year ending June
30, 1834,

The revebinent of the new bank at this locality wis commonced March 19, in ac-
cordanco with your orders of February 27, and proceeded continuonsly antil May 31,
During thig time 3,830 linear fiot of low-water nutbtress wore constrneted u -d placed,
completing the low-water protection from Station 8, at tho mouth of the River Des
Pores, to Station 38480, at Dike No. 1; 2,930 linear feet of bank bot weon stations 8 and
37-1-30 were revettoll with stone, from the inner edge of the low-wate: muttress to a
stago 6 feet above standard luw water; and the remaining a1 linear feet, hotween
Btation 37-30 and the dike, to & stuge 13 feet above that plane,

The permeable works which were constructed at this locality in 31 caused the
arex which they inclosed to fill quite rapidly to about 16 feet ahove standarl low
water before the autumn of 1882, Since that time the deposits huve been raised by
successive floods, but at the smmmme time the river has shown a tendeney o ent avay
the outer edge. Although no rapid eaving has oceurred, rhe new bhauk has veced. d
considorably. For the first 360 feet below the River Des Peres there has been no per
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ceptible change, but from that point to Dike No. 1" the cutling has taken place, in-
creasing quite regularly from a width of a few feet at the upper part to a maximmum
of about 350 feet at the dike. , ‘ ;

The oliject of the work carried on during the past season was to protect this new
bank from further crosion, and the plan of revetment was similar to that need at
Beard’s and Foster’s islands, excopt in the width of the mattress, which in this case

was reduced to 100 feet.
LOW-WATER PROTECTION.,

The work of moving the bearding outfit to the por(able huildingsbelow Ivory Sta-
tion was commoneosd March 14 ; by the 19th all the preparatory work had been eom-
pleted and the weaving of the matiress connenced,

Maltress fabrication—The construction of the low-water matiress was precisoly
similar to that used at Foster's Island last fall, except in width, which, in'this case, was
100 feet instead of 120 feet.,

The force engaged direetly in mattress fabricalion consisted of ono suboverseer,
onw waster laborer, and from 45 to 50 laborers,  On Marceh 19, & mooring barge was
plaeed-in position perpendicular to the bank just below the mouth of the River Dos
Peres, It was secured by lines leading {o elumnps of piles, which were driven on the
upper side of this stream opposite the “ Vulean Steel Works.,” The head bloek of the
matiress was fastened (o the down-stream side of this barge by the usual bridle lines.

At Stution 0 the new bunk eaused by the permeable works was about 70 feet
outside the primary hurdle, but gradnally appronched and intersected it 350 feet ho-
low. ‘This hurdle remained intact ay far as secondary hurdie No. 1, 600 feet below ihe
initial point of the mattress, and crossing the line of standard low water at o small
angle extended 35 feet outside of it at sccondary hurdle No. 1, It was found to be
impracticable to remove this obstruction. When this point was renched the mat-
tress was gradually narrowed from the inside edgo, the inner stringor being turned
owtward till it was purallel to the primary hurdle, and cach-adjacent pole discon-
tinned as the narrowing process reached it, until the obstruction was passed.

'The normal width of mattress was resumed below this poing, the oblique inner edgo
of the nurrowest part fitting closely against the hurdle line, as shown in the sketch,
The mattress presented the appearance of having had « picce in shapo of a right-
angled triangle eut from its inner edge, the altitude of the triangle, 250 feet, being
parailel to its length, and the base, 35 feef, parallel to the width. At the poiut where
the mattress was widened astrong eross stringer, like the head block of the mattress,
was used, and the inner corner, which wus on the line of standard low water, way
seenved by string lnes leading up-strean to elumps of piles.

The construction was earried on continunously till May 17, with the exception of
one day, in which the entire foree was uged in sinking the head of the mattress, and
sueh days as wers lost by unfivorablo weathor,

The high stage of the river during tho entire spring season retarded progress in va-
rious ways, The guide piles were necessavily quite long, and, being unbraced, any
pressure aguinst the ways burge from eas erly windsor cross-current sufficed to bend
them inward, The barge at such times would bo held by the guide piles below, and
would require sparring out for almost every launch,

Another canse of delay was a scarcity of poles large enough for stringers, which
could not be obtained w?\ilo the river waa go high, 'Tho poles used being small and
short, almost double the usual amount of splicing was required, while the mattress
constructerl was necessarily wealker than usual,

Owing to these varions disadvantages progress was somewhat slower than at Fos-
ter Island last full. The largest day’s work was the construction of 110 linear foot,
with 410 hours’ labor, un average of 2.55 linoar feot for ench ton hours’ work. The
average for the entire season was 1.83 linear feet for each ton hours of labor,

Aftor the head of the mattress had been placed a rapid fill oceurved along the inner
edgo and inside of the primary hurdle, where the mattross was narrowed, and the ne-
eess'ty of placing another maltress buck of the hurdle line was removed. »

The mattress was completed fo Dike No.1 Saturday, May 17, and was launched
from the ways and placed the following Monday.

Securiing maltress—Tho method of securing atd holding thoe mattress in place pro-
paratary to sinking was almostidentical with that deseribed in tho report for IFoster’s
Istund, the only change being in the manner of fastening the securing lines on shore,
As no trees were available for the purpese, and “dead men? could not be used on a
bank which was often covored with wator, clumps of piles were driven as required a
short distance inside the regular line of guide piles,

Muttress sinking,—Soou after mattress constructivn was begiun the river rose quite
rapidly to a stugoe 21 feet above standard low water, As sinking would be difficult
at this time, and there seenied a probability of an early decline in the river, the plas-
ing of the head was delayed froin day to day, The water foll slowly during the first

three'days of April, and then began rising again.
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As the 300 lnear feot then constracted was subjected to considerable strain, both
from the incronsed enrrent and the drift-wood which had accumulated at the head, it
was decided to sink the apper portion April 10, —_—

Tho nsual preparations wero made, and about 800 linenr feet were successfully
placed with the river 25 feet above standaidd low water, . In the evening of the smne
day the lurge flow of drift-wood overturned n flat which buoyed up the ounter edge
below 1he new mooring barge, and made a small rent in the edge.  During the night
the mattress above this rent was doubled under somewhat hy the fores of the eurrent
80 a8 {0 leave a pmall triangnlar break, which extends into the protection about 20
feer. About 160 linear feot of this portion was placed the following day.

From this time until the protection was nearly completed an extra barge was nsed
to huoy up the outer edge and keep the drift-wood from striking the mattress, and
sinking followed construetion closely.

The accumulation of drift-wood, however, continned to enuse trouhle; it collected
in lavgo quantities above the mooring darge and under the matiress, eausing great
sirains and geverely testing the sivength of hoth matiress and lines.  Various means
were tried to overcome the diftienlty, but without marerial suecess,

On April 30 a barge was drawn in helow the one which had been provionsly used
a8 a mooring barge and used in sinking, while the latter was left in position to act
as # hoom, This resort. was sueeessful for the time being, but the neetumulation above
the boom became so large that it was plainly impossible to hold it mueh longer, and
more was continually coming, The steamer Genernl Gillmore attempted to pull the
barge and aceumulated drift ont into the stream May 3, but during the process a large
part of the drift came down against the mooring barges with great force, crowding
them inward in such a manner as to break several weaving polos of the matiress,
This portion was immediately placed, but in a damaged condition; a picee 95 foet
wide by about 40 feet long was torn from the outer edge, and the matiress below the
rent doubled under during tho sinking process, leaving a consideruble break in the
outer edge of the protection, ns shown in the accompanying sketeh,

Upon the eompletion of the mattress construction, Saturday, May 17, 580 linear foet
romained floating. This was placed the following Monday without difficulty, com-
pleting the low-water protection from the River Des Peres to Dike No. 1.

MEDIUM STAGE PROTECTION,

The medium stage protection, consisting of a layer of riprap, was commenced May
20, with o small foree,

After the placing of the mattress a considerable diminution of current was noticed
at the head of the works, and no tendeney to impinge upon the bank above Station 8
was appurent. «

The stone revetment was, thercfore, begun at Station 8 and carried from this point
to the end of tho mattress nnd extended up the bank to n stage 6 feet above standard
low water. Betwoen secondary hurdle No. 7 and the diko a strong eddy was making
serious invoads into the uppor zone of the bank, and over this distance of 150 feet the
protection was widened, and extends to 13 foet above standard low water.

Work was discontinued May 31.

The accompanying sketeh shows the amount and location of the work done durin
tho year, the soundings showing the relative depth of water November 28, 1883, anc
May 31, 1884.

Bofore closing, I desire to express my thanks to Mr. John L. Dufly, assistant engi-
neer, and Mr. Gerald Bagnall; assistant engineer, for their able assistance in the
prosecution of the work,

Very respectfully, your obedient servant,
J. B. 8avags, ‘
Ttesident Engineer,

Maj. O, H. Er~sT,
Corps of Fngincers, U, 8. A.

.

TWIN HOLLOWS, WEST BANK,

REPORTS OF MR. WILLIAM 8, MITCHELL, ASSISTANT ENGINEER,
I,

Samnr Louis, Mo., December 31, 1883,

MaJor: I have the honor to submnit the following report of the operations per-
formed for the improvement of the Mississippi River at T'win Hollows, west bank,

during the half year ending December 31, 1883,
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On the accompanying tracing is shown, in red, the work which was done during
the season, and, in blnck, that which was standing whoen the high water which pre-
vailed during the enrly part of July had passed.

The condition of the lntter was ny follows:

At the hiead of the works tho crib work in the primary hurdle wns in good condi-
- tion fo;‘ one-half its length from the shore, with a henvy deposit both above and

below it. ~

In the remaining distanco (250 feet) it had been almost completely dostroyed. From
Station 6, the point of junction of the hurdle with tho cribs, to Station 11417, from
Station 13--50 to Station 15, and from Station 17--25 to 30 the hurdls was gone, only
the tops of a few piles in each of theso spaces remaining to mark tho litio of the former
hurdle.  Soundings, howover, showed that o large bar existed inside of this line ex-
tending from Station 13450 to secondary hurdle No, 1, Between Station 30 (socond-
ary hurdle No. 1) and Station 70 (secondary hurdlo No. 3) the hurdlo was in good con-
dition. On the outside the water, in an attempt to follow the lines of contraction, had
eaten away the narrow sand-bar whieh formerly fringed that portion of the primary
line nearly to the piling, whils on the inside the dry bar stretched from the hurdlo
well towards the Missouri shore.

Botween sccondary hurdles Nos, 3 and 4 the hurdlo was broken in a number of
places, and althoigh the current sot in through them, it was with no force, and soon
spreud out over the shoal places without doing other damage than to augment the
stream going down the shore,

Below secondary hurdle No. 4 the hurdle was unchanged, the bar extending on
either side of and for 1,000 fest below it.

In secondary hurdle No. 1, between the primary hurdle and Station 6-+50, there were
no distinet brosks in the line, although the wattling throughout that distance was
generally broken down by drift, which remained tangled among the piles, From Sta-
tion 6-4-50 to the east end of tho crib-work (Station 8) the hurdle was entirely gone.
The erib-work, however, was intact and half buried in n doposit that reached nearly
to the top of the wattling,

In secondary hurdle No. 2 there wore distinet breaks between Stations 5-4-50, and
6-+75, and 7475, and 8425,

The shore crib had heen earried out by ice in thespring. The other crib-work was
very much broken, although still in place.

In secondary hurdle No. 3 no change was observed. The hurdle was in good eon-
dition to Station 7, and between that point and Station 10-4-50 the wattling only re-
mained to be placed, , 4

A small gap existed botween the end of tho piling and the crib-work, This latter
had created a deposit on ench side of it and was notin need of repair.

In secondary hurdlo No. 4, a gap oxisted between Station 10 and the enst end of
the crib (Station 12460), and from the west end of the crib (Station 14) to the 16-foot
contour. Irom this latter spaco a shore erib had beon pushed out by the ice in the
spring. To partly fill these gaps two cribs had been constructed and had been car-
r.ie;l.on flats and barges through the high water, awaiting a favorable opportunity for
sinking,

: ’I'hoé"o portions of secondary hurdle No. 5 which had been constructed wore intact,
the bar on each side reaching to the top of the hurdle. Gaps still existed between
Stations 114-25 and 13-4-60, and between Station 15--10 and the 16-foot contour.

In the general condition of the old work no great change was observed, neither
had any damage boeen suffered by the work constructed since the spring, although
such an immeonse field of drift lay above the new portion of secondary hurdle No. 3,
throughout the high water, as to praclude the possibility of wattling it until & toler-
ably low stage of water was reuched.

In regard to the bars the wash outside of the primary hurdlo has already been no-
ticed. There had also beon eaten away a corner of the bar immediately below sec-
ondary hurdie No. 4.

Over the bars generally some deposit had been gained, and their edges had been
pushed further west, narrowing the channel flowing down the shore,

Along the shore a deposit had also been gained ; especially was this tho case near
the ends of the hurdles, thereby widening the Loach and still further narrowing the
shore chanuel in which the depths and speed of current were found less than had ob-

tained during correspouding stages in the spring.
At the beginning of the season the plant was fn harbor awaiting the passage of the

high water., b ;
During the first fortnight of July one pile-driver wifh iis crow was engaged in
loading on barges piles which had been delivered in rafts during June, and in clearing
the cribs which wero being carried through the high water and their lines from drifs.
From this time until August 31 work was confined to the repair and reconstruction

of secondary hurdles Nos. 3, 4, and 5. )
These hurdles having-been completed as far as was then possible, the quarter-boats,

5908 EN—94 .
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pile-drivers, &e., were moved to the Missouri shore, above the head of the works, and
the ropuir of the primary hurdle was begun, i .

This, together with the construction of a new secondary hurdle (No. 0), and the re-
puir of seeondary hurdle No. 1, oceupied the time until November 16, when the plan
wag again taken to secondnry hurdle No. 4, and those portions of lines Nos, 3 and 4,
which in August fomnined unwattled, were conipleted,

Active operations iu the fiold closed November30, The quarter-boats, barges, & iy
were then placed in winter harbor, all tools, lines, and mess and kitehen forniture
being removed to tho englineer depot, and the records and instruments to the main
office,

The complete details of the season’s work, showing the mmonnts of work done in the
different hurdles and varions classes of construction, the material expended, and the
poerformance of each pile-driver employed, are given in the tables which accompany
this report.*

» L] # » ]

In the numerical order of the hurdles the work done upon them was as follows:

Drimary hurdle.—On September 1, pile-driving was begun on the hurdle at the head
of the works to restoro the line formerly oceupied by the eribs which were hroken
down by the ice in IFebruary. The line chosen for the new work was a little nbhove
that oceupied by the old hurdle, in order that the remains of the erib-work might not
interfere with pile-driving and the sinking of mattresses. ,

The hurdlo was restored with threo rows of piles, 20 feet apart, and with the down-
stream or brace-row, 25 feet nbove the old line referred to. The piles in the braco
and huvdle rows were spaced as usunl, 12 and 6 feot apart, respeetively, while those
in the drift row wers doubled in number, boing only 6 feet between centers, Tho
two lutter rows were braced with dingonal braces. Stringers and cross-stringers wero
bolted to the tops of the piles in all three rows.

The piling was carried from the shore to a point 25 feet outside of the primary hur-
dle at station G, ,

As the depths of sand found (only 5 to 8 feet overlying rock ledge) were insufil-
cient to hold the piles, n mattress 33 feot thick, 45 feet wide, and 210 feet long, was
constructed and sunk over tho line, which, with the stone required to sink it, built up
the bottom arowid the plles nbout 5 feet, effectually securing them from scour, The
hurdle row was thon wattied to a level 16 feet above standard low water,

The length of this portion of the work 250 feet. It was completed September 24,

Until October 15, no further work was attempted in the primary hurdle. Then,
however, work was resumed at Station 6. From this point to a junction with what
wus standing of the old work at Station 11417, the hurdle was re-established with
three rows of piling, the two outer rows braced in the usual manner, aud with stringers
and cross-stringers, ‘The rows are 18 feet apart, and the piles in the drift row are
spaced 12 feet between centers,

As the old mattress was found in place at every point in this line, the piles were
sharpened and driven through it without the use of the jet, and no other mattress
was fabricated or thought necessary, The hurdle row was wattled to the 16-foot
level, the avernge depth of wattling being 27 feot.

Fivo clumps of piles were driven around the angle in the line to protect it from
running ice, and the clumps firmly braced to the piles in the hurdle. ~This work was
comploeted November 15, ‘

Secondary hurdle No. 0,—As the distance (2,350 feet) between the head of the work
and secondary hurdle No. 1 was thought too great to liec between two hurdles, it was
decided to construct another secondary hurdlo midway between then.

This hurdle (No, 0) was begun September 11, at Station 17 in the primary hurdle,
and was earried parallel to secondary hurdle No. 1, to the 16-foot contour on the Mis-
souri shore. The piling, braced with diagonal braces and stringers in the nsual man-
nor, was driven to within 125 feet of the shore end of the hurdle. The remaining dis-
tance was filled in with crib-work built in place.

A mattress 45 feet wido, woven in one piece and extemding from the primary hurdle,
to within a flat’s length (35 feet) of the crib-work, was fabrieated aud sunk.” The re-
maining distance (160 feet) was covered with a mattress of the same widih but 13 feet
thick, to serve as a floor for the crib-work as well as a mattress for that portion of the
hurdle. - The piling was wattled thronghout the eutire length of the line for an aver-
age depth of 16.4 f{::et, and wuas coinpleted October 16,

Secondary kurdle No. 1'.7—»Thefgap'which‘ existed in secondary hirdle No. 1, between
Stations 6 and 84- 50, was closed during October, with another hurdle bending alightly
IIF-atreuxn to avoid in pile-driving the wreck of the old line. The repairs counsisted
of two rows of piles driven to the roek in about 6 feet of sund. In order to secure
them from scour a mattress 3 feet thick by 30 feet by 238 feot, similar to the one
placed at the head of tho works, was fabricated and sunk, building up the bottom
around the piles with brush and stone, .

* Embodied in tables, Appendix 2.

. ]
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The hurdle was wattled for a depth of 15} feet, These repairs were completed Octo-
ber $1. : e : , .

Secondary Intrdle No, 3,—In the repairs to this hurdle the three rows of piles which
hofore the high water had been earried across the gap to Station 10-450 were con-
tinmed, on the resnmption of work in Aungust, to n fiunct-ion with the erib-work ab
Station 11160, The new work was braced throughout, nud between Stations 1020
and {1460 it was wattled for a depth of 16 feet. This was completed Augnst 13, and
from thut time nntil November 16 no work was attempted in this line, although 400
feot of it hetween Stations 7 and 10450 remauined to be wattled, It was impossible
to do it in the smimmer, on aceonnt of the drvift which had then lodged againgt the
hurdle,  In November, however, the water and dritt had fallen far enough’ to render
it practicable, nud the unfinighed portion of the line was then wattlad to the 16-foot
level, with n depth of 14§ feet. ;

Sceondary hurdle No. 4.—On July 13, the water and current having reached con-
ditions nnder which it was thought feasible to sink the two eribs which had been
carried through the high wator, the attempt was made, and the large erib was suceoss-
fully placed in position between Station 11-420 and Station 12460, After frocing it
of lines and-harges the smaller or shove crib was placed between Station 14410 und
Station 14470, :

Tho gap which existed i this line at the east end of erib-work, between Stations
9480 and 11470, was closed during August by earrying the hurdle up-stream from
ench side of the break to a-point 100 feet above it,  This increased the length of the
line considerably, but the depths of water found were much less, and those of sand
in which to driva were greater than on the original line for the hurdle. To the west
branch of this new line n drift row was added, as it faced the deep water and strong
current. The other side waus protected by the sand-bar.

This work was completed throughout Angust 30,

During the latter part of November the front of the crib-work which had been lett
unfinished during Angust on account of drift was wattled,

On November 2 one of the brace-piles near Station 10420 was obeerved to De
working in the sand, showing that the current there was scouring under tho mattress,
To romedy this and to prevent further damnge 100 cubic yards of stone were thrown
in on the mattress in a space of 60 feet on oither side of the loose pile to force the
mattress firinly to tho bottom, and 8 piles were driven, one on each side of the four
brace-piles in the \'icinit{, and to which these piles wore bolted., This completed the
work in this line November 30,

Secondary hurdle No, 5.—On July 30 a crib was begun for the shors end of this hur-
dle. On Angust 12 it was completed and sunk in placo between Station 15430 and
Stat,lion 16420, and its front, 90 feet by 15 fest. was wattled. No other work was done
on this line,

The hight water, which July 1 had fallen to a stage 25.75 feet above standard low
water, continued to recede until September 29, when it renched its lowest stage, 4.6
feet. 'The river then rose elowly to 11 feet, November 12, after which it foll steadily
until the close of' the season, when it atood at 7.64 feet,

When active operations were agsumed during the latter part of July tho force was
inereased to fifty men, which remained the average number employed throughout the
sonson,  During October sixty-five nien were engaged, but'on the approach of winter
a large number left fo go south, reducing the force to thirty at the end of November.

The men suffered somewhat from malarial fevers until the appearance of frost, but

it was not so prevalent amonyg them ag in 1882, nor did it materially interfere with the -

work,

In the supervision of the worksand in keeping the records, I have been very kindly
assisted by Mr. J. L, Dufty, assistant engineer, and Mr. E. D, Frasier, clork, The
latter has been connected with the works throughout the season, and the former until
November &, after which time ho was engaged under your orders in other work.

Yery respectfully, your obedient servant,
Wi, 8, MrrengLL,
Resident Engineer,
Maj. O, L, Erxsr,
Corps of Ingineers, U, S. A,

I,

Saint Louis, Mo., June 16, 1884,
Sir: I have the honor to report that no further work has been done at Twin Hol-
lows, west: bank, during the fiscal year ending June 30, 1884, than has been noted in
my report for the half year ending December 31, 1883,
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The ouly changes observed in the general condition of the works since that report

are: o
1. The destruction by ice, in thespring, of the drift row of piles in the hurdle at the

head of the works, o

2. ‘The loss of nbout 150 linear feet of hurdle at the cuter end of secondnry line No,
1, and similar losses in secondary No. 3, and in the primary hurdle below No, 1.

3. A small break in secondary hurdle No. 4, at the east end of the crib-work. The
tops of the piles are gone, yet under water tho obstruction seems to remain,

When theso observations wers made _the water was within 2 feet of the tops of the
hurdles, so that nothing further could he seen,

Soundings wers also takon June 7, 1834, and aro shown on the accompanying
tracing, ‘

The;’ show a general fill behind the hurdles, in the channel following tha shore,
and especially at thoe head of the works, ‘That this fill has vot been gronter is dus
to the broken condition of those portions of the hurdles built in previous years, and
which has never sinee been repaired.

Yery rospectfully, your obedient servant, :
W, S. Mrrenern,

Assistant Engineer.

Maj, O. Il. Ernsr,
Corps of Lingineers, U, S. d.,

6.

”,

TWIN HOLLOWS, EAST BANK.
REPORT OF MR. B. E. JOHNBON, ASSISTANT ENGINEKR.

SaixT Louts, Mo., December 31, 1883,

Sir: I have the honor to submit the following report of the operations for the im-
provement of the Mississippi River at T'win Hollows, east bank, during the half year
ending Decomber 31, 1883, : )

In aneeordance with your orders of Octoher 22, 1883, directing mo to take chargo of
this work, an immediate offort to procure the necessary plant, number of men, hoard-
ing facilities, &e., was commenced, and on October 25 I arrived on the gronnd with
the following outfit transforred me by Mr. C. V, Merserean, resident engineer at
Chesley Islund : 1 quarter-hoat, 1 flat, £ yawls, 2 skifls, and 17 men.

An inspection of the work showed it to be in good condition from the upper point
of the work to Station 49, and even as far as Station 61425 it was in a good condition
to a 12-foot dtage—8 feet above standard low water. However, from Station 59 to
Station 74-}25 a considerable cuving had taken place, and from Station 614-25 to Sta-
tion 74425, no stone hotween the mattress and shore could be found, Between Sta-
tion 76 and Station 78 there had also occurred soms eaving of the bank ; still stone
was found along the edge of the mattress but not extending to the hoight of 8 feet
above standard low wator. Below the end of the mattress at Station 86 considerable
erosion of the bank had taken place, and had a tendency to cut in behind the mat-
tress. ,

In several places the old transit line had been cut away, and it was found necessary
to make an off-set of 25 feot at Station 59, and at Station 65 a second off-sot of an addi-
tional 25 feot. The new line runs east of and parallel to the old one to Station 75,
where the old line was resumed, On this transit line are located the reference sta-
tions for the work, which are 100 feet apart; they begin with Station 0, at the ex-
treme upper point'of the work, and are numbered continuously dewn-stream. While
this line represents the general direction of the shore-line, it is in reality shorter, as
it does not contain the sinuosities of the shore-line, and in consequence of this more
surface is absolutely protected than is reported.,

At the commencement of the work my instructions were to earry the protection to

. & height of 8 feet above standard low water where no protection could be found
already existing, and after this had been accomplished then to revet to a higher stage
wherever it could be done without grading the bank. This revetment was made en-
tirely of stone, It was commenced October 25, 1883, aud continued witheut inter-
ruption until the 27th of Novemberfollowing, when work was suspended for the senson.

Thefollowingstitement shows theatmountof the imedium-stago protection completod
during this time: ¥rom Station 63475 to Station 70-4-25, from Station 76 to Station 78,
and from Station 86 to Station 874-50, & distance of 1,000 feet, it was earried to a height
of 8 feet above standard low water, and will average about 42.5 feet in width; from
Station 704-25 to Station 724-25, a distance of 200 feet, it was carried toa height of 10
feet above standard low water and will averago about 53 feet in width ; from Station
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72425 to Station 74-4-25, a distance of 200 feet, it was carried toa height of 16 feet
above standard low wator and will average about 80 fest in width ; from Station 49
to Station 63, o distance of 400 feet, it was carricd from a height of 8 feet to a height
of 16 feet nbove standivd low water, and will average about 35 feet in width; from
Station 63 to Station 56, and from Station 6Y to Station 60, a distance of 300 feet, it was
carviod from s height of 8 feet to o height of 12 feet above standard low water, and will
average nbout 13 feet in width ; from Station 65 to Station 69 and from Station 61425
to Station 63476, a distance of 650 feef, it was carried from a height of 8 feot to a
height of 14 feet above standard low water, nnd will nverago about 25 feet in width ;
from Station 744-256 to Station 76-4-75, a distanee of 160 feet, it was carried from a hoigh{
of 12 feet Lo a height of 16 feot nbove standard low water, and will average about 20
feot in width,

'J‘h;ls u distance of 2,900 feet of Lank has been protected with an average width of
36.6 feet,

There weroe axpended dnring the half year 3,212.01 cubie yards of stone,

There were also expended during the first half of the year by Mr. John Q. Holman,
regident engineer, 522 ¢cubic yards of stone to protect the bank between Stution 5% and
Station G1--25,

The {racing forwarded herewith shows the condition of the vork at the close of the
season,

Vory respeel fully, your obedient servant,
B. . JOuNSON,
Nesident Engineer,

Maj. O, H. Enrxsy,
Corps of Fingineers, U, 8. 1.

7.
PULLTIGHT.
REPORT OF MR, C. D. LAME, ASSISTANT ENGINEER,

Samxt Louis, Mo., June 11, 1884,

Sir: 1 have the honor to submit the following report of operations at Pulltight for
the fiseal year ending June 30, 1884,

In accordance with your letter of instructions, dated August 15, 1883, the force
which had been engaged in constructing and ropairing the huedles at Cahokia Chute,
after comploting that work, was removed to Pulltight, where operations were begun
on the 16th of August. An inspection mude at that time showed that the piling in
the primary hurdle was it good condition except for a short distance near its lower
end, but many of the diagonal braces were missing, while the wattling which bad
been placed for 1,100 linear feot at the upper end of the line was considerably injured,
and the piles driven in June for the shore end of secondary line No. 1 had been
overturned and covered by drift.  Secondary hurdle line No, 3, built in 1882, was
broken in the narrow chamal next to the Ilinois shore, and its outer end was cov-
ered by the bar which at that place rvose to a height of 12 feet above stundard low
water.  Soundings faken at this time showed a large fill near the head of the pri-
mary huridle, deposited during the last high water, but a scour had taken placein the
channel next the 1inois shore and also around the lower end of the primary line,
caused by a considerable body of waler passing in {o join that running down next
the shore, There hiad algo been a seour in the narrow channels running into the chute
Jjust above Beard’s Island, while the upper end and outside of the tow-head abovehad
been eroded for about 150 feet,

Work was begun Angust 16 upon the primary line, on which the wattling was re-
paired from Station 0 to Station 11, and then constructed from that pointto Station 25
40, which was as far as the piles in the hurdle row were serviceable, The braces
missing wors algo replaced, completing the work upon this line early in October,
Meanwhile secondary line No. 1 had been relocated about 50 feet below its former
position, which was 2,000 feet below the upper end of the primary, and its econstrue-
tion from shore to the primary hurdle, a distance of 960 feet, completed early in Octo-
ber. Some of the piles driven in the spring for the shore end of the line were pulled
with the aid of the jet and vedriven in the new line,

Secondary hurdle line No, 2, located 2,000 feet helow No. 1, was begon September 6
and completed from sbors to its intersection with the proposed line of the primary, a
distance of 1,560 feet, on the last of October, thongh work upon it was retarded by
slioal water near the middle of the line,
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Line No.6 was then located 6,000 feet below No.2, or ubout 1,000 feet bolow the
head of Benrd’s Island, and work upon it begun October 30, Though delayed by se-
vere wenther and drift, which ran in considerable quantities for several days, the line
was completed from shore to Baard’s Island November 21, The fleet, however, had
been towed into winter quarters at Twin Hollows on the 19th instant for security
against tloating ice, - .

The hurdles were but slightly injured during the winter; about 40 feet of the end
of secondary line No.2 was earried away, about 100 feet of secondary line No, 6 ovor-
tlt!rlnle(llillczxt the island, and a breach about 200 feet wide was made near the middle
of the line,

The work of repairing line No.b was begun with a small force March 21, but pro-
gress was at first very slow on account of had wenther and t{he rapid rise in the river,
accompanied by heavy drift. 7This rise greatly inereased the strongth of the current
running through the ehute. The damaged portion of {he hurdls next the island
was carried away, the breach near the middle of the line was increased in size,
another brench made between it and the Illinoiy shore, and a eut 15 foet deep and
50 feet widoe was made around the east end of the line befors the erosion could b
checked, It was temporarily stopped by driving piles close to the perpendicular bank
and filling the spaee hehind them with brash, but the sand composing the bank ut
that place oozed out under the brush during the storm of March 26, and in o few hours
the gap was 100 feet wide and 22 feet deep. Further cutting was prevented by a mat-
tress 40 feet wide, woven with the brush perpendictilar to the s'hnw--lim-,, the bank
being graded just ahead of the flats, which were dropped down as tho mattress was
completed. Tho gap was then closed by three rows .of piles driven from shore to the
east end of the hurdling, and the bottom protected against scour by o fonndation mat-
tress 60 feel wide,  The water in the middle breach at this time was 30 feet deep, and
as the piles on hand were not long enough to drive in this depth, repairs wers begun
upon the island end of the line. ‘T'he piles were driven in three rows with the brace-
piles about 20 feet above the old huredle row, allowing the new foundation mattress
to lap abont 10 feet over the old one, which soundings showed to be in good condi-
tion.  The new litie was to be deflected down-stream to join the old work when ex-
tended beyond the break, but before the point of detlection had been reacheil the re-
maining portion of the old line was so broken by the heavy drift and strong current
that no part of it conld be utilized, and the new work was continned on in a straight
lino parallel to the old hurdle, The piling had been extended a distanee of 650 feet
when work was interrupted, May 6, by heavy drift brought down from the hurdles
above by a sudden riso in the river, This drift overturned seven unbraced drift-piles,
about 460 fect from the island, and enrried awny 80 linoar feet of the unbraced piling
nenr the end of the line, Work was then begon at the IHinois shove and the hurdle
built out to the point where work was suspended on the Gth of May, The missing
piles were replaced, a foundation mattress built and sunk upon them, and the drift
and hurdle rows stiffened with braces and stringers throughont, hut no wattling was
done on any part ot the line. T'he reconstruction of the line was comploted on May 21,
when the foree was discharged and the equipment transferred to tho supply clerk.

L] » ¥ ¥ » #* *

The secondaries built during the fall were not protectod by a drift-row, but when
line No. 6 was reconstructed in the spring it was built with three rows of piles driven
18 feet apart, except. in deep water, where the distiined between the lines was made
about equal fo the depth, The hurdle-row of each line and the drift-row of line No.
5, built in the gpring, were siiffened with braces and stringers, The stringers used
during tho fall were placed ut un olevation of 16 feei above standard low water, but
those placed in the spring were from 4 to 6 feet higher. The foundation mattress
built during the year was all woven on small flats, exdept about 400 linear feet on
line No. 2, which was built across the bar near the middle of the line, The mattress
extended about 10 feet above the upper row and 20 feet below the brace piles.

The change in the regimen of the river in the loeality of the work was very small
during the year, though the crossing at the head of the work was pashed a consider-
iblo distance down-stream by the moving down of the bar outside the work at Twin
Hollows, and the current ranning down next the primary hurdle was greatly inereased,
causing & considerable scour near the line, which carried away its lower end as far
up as Station No. 17, and overturned most of the drift-piles above that point.  About
100 feet of the outer end of secondary line No. 1 wus also carried away, but the large
bar inside the })rimnry shuts oft most of the current from the chute at low stages,
During the high water of April, however, a large body of water ran over the upper
hurdles and caused a head of over a foot at line No. 5. The upper end of Beard’s
Island was cut away for a distaince of 350 feet, and the tow-head above was eroded on
three sides. The bar protected by the hurdles received a large deposit during the
spring, being vaised to a height of 20 feet above standard low waterbetween the head
of the primary and secondary hurdle No. 2, and was 3 feet higher below that line,
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but the portion just under the hurdle was cut away by the current running in toward
the Illinois shore. These changes, na well as the location and extent of the work
dg:}e dugng the year, are shown on the Accompanying tracing made from the survey
of June 2,

Yory respectfully, your obedient servant,
C. D. LAMs,

Resident Engineer.

Maj. O. H, Ernst, -
Corps of Engineers, U. 8. A,

8.
CHESLEY ISLAND.

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

SAINT Louis, Mo., December 31, 1883,

Sik: I have the honor to submit the following report of operntions at Chesley
Island for the half year ending Decembor 31, 1883

There were constructed during the half year 4,500 linear feot, or 132,000 square feot,
of medium stage protection, averaging about 20 feet wide; 305 ptles drivon, 172
brices placed, 121 stringors placed, 465 linear feot, or 18,000 square feot, of founda-
tion mattress, averaging about 38 feet wide ; 435 linear feet, or about 5,700 square
feat, of wattling, abont 13 feet deep.

During the first part of July a force of nine men were employed at Chesley Island
taking caro of the property and material put in harbor at that place during the high
wator,

Ou July 13 a crew was placed on pile-driver No. 11, and work was resumed on the

hurdls line on the following day.
On July 18 pile-driver No. 7 was received from tho depot and also put at work on

the line,

On resuming work the hurdle line was found to be in tho following condition:
Commencing at the enst or island end of the line as Station 0 for 96 feet the three
rows of piles were erect and in good condition ; from that point the drift-row crowded
over towards the second row and et it at about Station 1 - 40. The second row was
erect to about Station 1 480, where it crowds over to the third row. From Station
3 to Station 4 - 50 the threo rows crowded over, leaving a break of about 150 feet,
From Station 4 4-50 to Station 5 the second and third rows were standing, From
Station 5 to Station 6 was a gap, the larger part of which had never heen driven.
From Station 6 to Station 8 450 the three rows of piles, braced with large polos, were

in good condition, ' ;
A section of foundation mattress was begun on July 17 at Station 7. On July 19it
38 feet wide,

had been extended to Station 5470, making a section 130 feet long and
when it had to ho dropped from the flats und placed, as about twenty piles at its ond
wers washed out and twelve more crowded over and had to bo pulled. On aceount
of the large amount of drift-wood above the line, the foundation mattress was only
built up to the drift-row instead of above it.

On July 28 the wattling was begun at Station 8 4 50 and extended to Station 5 -+ 75.
It varied from 4 to 18 fect deep and averaged about 14 teet.

On July 26 a new section of foundation mattress was begun, and np to August 1
120 feet had been constructed.

On Angust 1 all of the piles of the line had been driven and stringers placed on all
of the drift-row and part of the second row. On that evening the rising river carried
80 much drift-wood against the line that a break of alout 200 feot accurred, taking
out ull of the piling, twou flats, and about 100 feet of foundation mattress that had
been dropped from the flats on that day. The break extended from Station 8 - 50 to
Station &+ 50, The drivers immediately moved into the break and commenced re-
driving the line in from 20 to 36 feot of water.

On August 8 a section of foundation mattress about 40 foot wide was commenced
at Station 4 4 20.. It was extended to Station 4 ~+ 75, when it had to be placed, on ac-
count of the drift-wood acenmulating under it. ‘

On August 14 about 100 feet of foundation mattregs about 30 foot wide was placed
in about 25 feet of water. In sinking, the upper edge of the mattress caught on the
drift projecting below the drift-row, and considerable diffieulty was experionced in
getting it to the bottom. T'his section completed the mattress required on the line,

After completing the work in the break the drivers putextra piles in the third row
from Station 1-480 to Station 4, drove 2 brace row behind them, and placed braces

and stringers on that portion of the line.
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The braces and stringers placed at a higher stage of water on thie wost end of the
line were lowered to about 16 feet above standard low water,

Tho short incline nt the east end of (he'line and from Station 0 to Station 1 of the
main line was wattled. The wattling varied from 7 to 18 foet deep and avoeraged
about 12 feet. The remainder of the line could not be wattled on nceotnt of the
lurge amonnt of drift projecting through the second row of piles,

On August 23 the driver erows were discharged and the drivers sent back to the

depot., )
On August 18 about 60 feet of the drift row crowded down against the sccond row,

but still remained in an upright.position.

On August 25 about. 50 feet more of the dritt row, Including two elumps of three
piles ench, moved bodily down againgt the second row,

On October 21 a break of about 125 feet oceurred in the line, It extended from Sta-
tion 4 4 75 to Station 6. Iriver No. 17 arvived from: Horsetnil Bar on the 22, and
commenced repairing the line. It was repuired by building up around tho break in-
stead of direetly neross it, ug the driver would have considerible shoaler waler {o
work in,  About 75 feet of the drift-vow on the east stdo of the breank had heen erowded
down against the second row, which was also moving bodily down-stream. The new
work wiis extended over far enough to protect that portion of the line. The total
length of the new work was about 240 feet, although the ends wero located at about
Station 4 and Station 6,

On November 13 all of the piles had been driven, stringers and eross-stringers
placed, und all bt two braces holted into place, when 200 feet of the new work gave
way, taking with it about 60 feet of foundation mattress about 50 feet wide, that had
been constroeted on that day. For several days previous o the break the line was
moving bodily dewn-stream.  ‘The mud bhrought up on the jot-pipe of the driver in-
dieated that the hottom was of a soft blue mud,

Ad it was {oo late in the season to repair the line, two barge loads of stone were
thrown in and nround the break to prevent further scouring,

Daring the half year the following work was done on {he hurdle line: 305 piles
driven, 172 braces placed, 121 stringers placed, 465 linear feet, 18,000 square feet, of
foundation mattress averaging about 38 feet wide,

Four hundeed and thirty-five lincar feet, about 5,700 sqnare feof, of wattling aver-
agin;{; about 13 feot deep.

Before suspending work in June the medium stage protoetion had boen oxtended
up to 16 feet above standard low water from Station 0 to Station 28 4 90, and up to

the G-foot stage from Station 28 +- 90 to Station 39,

As the banks of the islund wore of a sandy soil the high water graded them back
from the riprap with a very flat slope,

Work was resumed on the medium stage protection about the 15th of August and
continned during the months of September and October. The riprap was oxtended up
to the foot of the small blufl bank, on the east sido of the islamd, from Station 0 to
Station 43, also from Station 0 to Station 2 on the west side of the head of the island.
The avernged width of the portion placed was about 30 foet.

A large part of the stone pluced hetween Station 0 and Station 20, also botweon Sta-
tion 2 and Station 540 on the west side of the island, during the high water was
Joveled oft sind the surplus stone used to extend the riprap up to the foot of tho bluff
bank.

The following talle gives the total width of the riprap, and the height to which it

ig enrried above standard low water:
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* On the weat ai le of tho heud of the island.

The higb water in June left from 6 to 18 inches of mud on the floors of the port-
able shanties. They were cleuned ont as soon as practicable, and the floors raised
off of the mud., In Septomber they were tuken down and sent to the depot,
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During the first part of November about ninety cords of brush were cut from the
lower end of the island and loaded on barge No. 19, : ;

The tracing forwarded herewith shows the conditlion of the work on December §;
1883, The portion in red indicates the work done the balf year, The soundings in
black were taken Decomber 3, 1883 ; stage of water 6 feet on the standard gatige,
Soundings in red were taken June 30, 1883, but are reduced to the snmo stage ag those

in black,
The tables appended show the service of plant, material expended, nnd the distri-

butiof of Iabor,
In olosing, I deaire to express my thanks to Mr, B, E. Johnson, resident engineery
for valuablo assistanes rerdered,
Yery respectfully, your obedient servant,
C. V. MenskREAU,

Resident Engincer,

Maj. O. H. Ern~st,
Corps of Engincers, U, 8. A,

9.
JIM SMITIS.
REPORT OF MR, JOUN 0. HHOLMAN, ASSISTANT ENGINEER,

Saimxt Lovuis, Mo., December 31, 1883,

Sm: I have the honor {o submit herewith, the report of {he operations at Jim
Smith’s, for the half year ending December 31, 1683, ;

The damage to the works by the ice of last winter was increased by thoe high water
of June and July. The inclined primary from the shore to Station 11, which was in
good condition before the rise, was washed out, as nlso all that remained of hurdle
No. 1, and the high sandbar which had formed between the primary and hurdle No,
2. Very little change oceurred in the lower hurdles,

An outfit for the repair of the inclined primary was moved to Jim Smith's, August
1, locating the quarter barges on the Ilinois shore just at the foot of Beard’s Island.

Driving began on the 3d at tho shore ond, Three rows, the drift, hurdle, and brace-
rows were entirely redviven to Station 173, with exception of about 50 feet at Station
10, where 12 piles of the old line remained in position. In this distnuce 552 piles wero
driven in 411 hours, & rate of 13§ piles per day, varying from a weekly rate of twenty
piles per day to one of eight per day. :

From the shore end to Station 94, the shoal water with moderate eurrent, and the
absence of the old piling and foundation mattress vendered the driving easior than
from Stations 93 to 174, where the piles remaining from the old line, and the strong
current passing through them, made the driving very difficult, ¥rom Station 174 to
Station 34, 139 piles wero driven, of which about 40 were driven in the drift-row to
Station 184, and the braco row to Station 22, and 99 in the hurdle row. The hurdle row
was ropaired between Stations 17§ and 27, redriven in the break, which oxtended from
Station 27 to 80, and repaired from Station 30 to 34, The driving reached Station 174
September 24, and Station 34 Oclober 13, Station 18§ was made the end of the drift-
row and Station 22 the end of the brace-row, it also being the ond of the stringing,
bracing, and wattling,

A scour of several foet ocenrred the last of October at Stations 27 und 98, washing out
about 24 of the newly-driven piles, which were redriven November 1 to 7, aud stringers
placed along the length of the new work from Station 27 to Station 30. ‘

Stringers were placed on the drift, and hurdle rows from thoe shore end to Station
22 by October 10, To Station 17} the hurdle-stringer was placed at a 16-foot stngo,
the drift-row at u 17-foot stage, but bulow Station 174 Lo Station 22 the stringer was
lowered to a 14-foot stage, which was about the height of the piliug of the old Tine.

Bracing of the line began Augnst 20, und was finished October 15, The braces wore
placed against every other hurdle-pile, and against tho piles in the drift-rew upon
which the drift-stringer iapped. To Station 104, which is the end of tho new foot
mattress, the hraces were lowered {o the bottom, but below Station 10} the braces
were held above tho bottom by wire, giving them u heel against the braee-pile. To
do this the round or down-streain end of the clevis, which: is placed over the brace-
pile was held by & double strand of No. 9 wire, when lowered nearly to the hottom
and the brace would reeeive a solid footing against the braco pile. "The braces from
Stutions 104 to 22 wete placed in this way, and but two of them dropped from plaee.

The mattress was begun August 4 on the shore 200 feet above the piling, It was
built 50 feet wide, and to Station 4} was built in the old form, a frame-work of poles
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with two layers of brusk wired to it. The brush used was ont before the high water
and bad bhecome too stiff for weaving. From Station 4} to Station 10 the maiiress
was woven on three flats, the ways of which were high enough for weaving over the
tops of the piles.. Station 104 was made the end of the mattress, because the old
mattress was found to be In good condition below Station 10, o
The wattling was not begun until the line to Station 18 had been driven and braced,
Octoher 6 and November 8 were the dates of the wattling from Station 0 to Station
22, The work was started at Station B, working down-stream to a 1-foot stage to
Station 18, and then from Station 22 full height up-stream to the shore end. The
work was slow, owing to the extra work mqnﬁ'ed in moving the flats in thoe strong
current and in raisiug the tlats sunk by the steamboats.
L4 L] L » . » L]
Secondary No, 1 was entirely rebunilt from the shore to the primary,a distance of
950 feet, between October 13 and November 19, The driving and str ngin;i waus fln-
ished November 8, the mattress, 30 feet in width, was woven on two fluts and finished
on the 10th, the bracing on the 16th, and the wattling on the morning of the 19th,
The braces werc lowsred to the mattress for a footing.
L] L] L] * »
The pile-drivers at Jim Smith’s were Nos. 5, 10, and 21, No. 10 drove all the piles
in the l)rimnry until the beginning of the secondary, October 12, when it was ox-
changed for No, 6; No. 21 doing all of the stringing and bracing, No. 21 was fitted
with a hoom durinf; the first part of August, by which the striugers of the hurdle
and drift rows, and the drift-row braces could be placed with the driver below the
brace-row of pilinig.  From Ooctober 13 to 19, drivers 5 and 21 drove most of the piles
in secondary ';\'o. 1, when No. 5 was laid up, No. 2! finishing the secondary and re-
pairing the break in the primary at Stations 27 and 28,
» » » 4

» »

L » *

The tracing of the progress map accompanying this report shows the changes from
August 2 to Decomber 3.° The bar-lines and soundings of August 2 are in red, those
of December 3 are in black, Below No. 2 the survey of November 1 is used, as none
was uade of that portion of the work for the November report. The work constructed
on the primary and No, 1 secondary is shown by red lines,

Appended are tables showing the service of the plant, and the material used.
» » » * L * »

FPostscript.—June 19, 1884,

I have the honor to submit berewith a sketeh, showing the condition of the works
at Jim Smith’s, June 12, 1884, -

The inclined primary line below Station 20, and the end piece of No. 2 hurdle, most
of which was built the previons year, has been carried away by the spring rise,

Secondary No. 1, und the primary above No. 1, which were built this year, remain
intact, : -

The high wuter of March and April caved the bank at the head of the primary,
but so far no damage has been done to the hurdles, The deposit has been very heavy
at the upper end of the work, and also along the primary between secondaries Nos. '
5and 7. The current passing ulonF the shore coming from the point F has scoured
a deep channel clear down to hurdle No. 7.

Very respectfully, your obedient servant, )
JoRN O. HOLMAN,

Resident Engineer.

Maj. O. H. ERrnsT,
Corps of Enginecers, U, 8. A.

10,
FOSTER’S ISLAND.

REPORT OF MR, J. E, BAVAGE, ASSISTANT ENGINEER,

o ) BaINT Louis, Mo.,, December 31, 1883,
S1Rr : I have the honor to transmit herewith a report of the operations carried on at
Foster's Island, Illinois, with a view to improving the Mississippi River, for the half

year ending December 31, 1883, . ~
I asenmed charge of this work as resident engineer in accordance with your orders

of September 28, 1883, relieving Firast Lieut. F, V. Abbot, Corps of Engineers.
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BEMI-ANNUAL REPORT OF OPERATIONS AT FOSTER'S ISLAND, ILLINOIS,

The work of grotecting the banks of Foster’s Island, which was commenced Novem-
ber 9, 1582, and continued until the closing -of navigation that year, was resunmed
August 23, 1883, and carried on until December 13, .
nring the season of 1882 580 linear feet of low-water mattress 100 feet in width

had been conatruoted, and part of a large load of stone placed for medium stage pro-
tection, In the season of 1883, 5,284 linear fuet of low-water mattress was constructed
and placed, 5,030 linear fest of mediuin atage profection ocarried 9 feet above sfand-
ard low water, and 254 linear feet carried 7 feet above that stage were placed.

A small force was organized, and, with the necessary plant, conveyed to the island
Augnst 23, by steamer General Gillmore, .

All the preparatory work was completed and the fabrication of the mattress com-
menced August 27, and by September 1 a force of 60 laborers, and the allotted pro-
portion of foremen, was complets,

No point of last season’s survey eould be found, asall the hubs had either been lost
by the caving of the bank, or had been covered with a deposit of sediment; conse-
quently it became necessary to make & new triangulation survey.

A transit line running north and south, having a zero station oposite the deter-
mined location of the head of the new mattress, was estal:lished, Thissurvey showed
considerable change in the outline of the bank., The large high bar which, last sea-.
son, was opposite the head of the island, had extended down-stream over 3,000 feet,
rendering it impossible to connect with the former protection works, Measured on
the now transit line, the lower extremity of that work is 2,360 feet above Station 0.

The high bank below this bar was caving quite rapidly, and showed a maximum
cut of about 600 feet since the survey of 1831,

Soon after the construction of the mattress was commenced, a rapid shoaling of
the water, caused by & deposit of sediment, was noticed under the upper part of it.
This nuexpected result rendered it necessary to drop the mattress 270 feet down-
stream, where sufficient depth of water was foiind, and the protection as completed
extends from this point—Station 2 4-70—to Station £5 -- 64, . .

Under the headings of low-water protection, medium stage protection, and surveys
a detailed description of each olass of work is given.

LOW-WATER PROTECTION,

Mattress fabrication,—The work of- fabricating was commenced Auguat 27, and
progressed coutinuously until November 2°, with the exception of a few days lost on
account of bad weather, . .

The mattress was construoted according to the design adopted in 1881, being 120
feet wide, woven on & framework of willow poles, and secured to a line of guide piles,
in such a manner as to place the inuer edge at standard low water. It was strength-
ened laterally by eross-stringers of the same size as the weaving poles, which were
woven with the brush at intervals of 100 feet, and which also afforded a reliable hold
for the securing lines. _ , Lo

The force engaged at this class of work consisted of one suboverseer, one master
laborer, and an average of about 48 Iaborers, :

Slow progress wuas made at the ontset, us the force of laborers was small and unac-
cusfomed to this kind of work, but later in the season quite rapid progress was made,
the average per 10 hours’ labor increasing fromn .91 linear feot in the month of August
to 1,97 linenr feet for November.’ _

The largest amount and largest averageattained in any one day was 120 linear feet
with 480 hours labor, or 2,5 linear feet per 10 hours’ work. This average is believe
to be tho best that has been made. on this class of work,

On November 27 the construction had been carried to Station 55- 54, or a length of
5,284 linear feet, the longest continuous mattressin the world, The lower portion was
lsiuncahed from the ways the next morning and the sinking process successfully com-
pleted. , ,

The following statistics show the hours labor, linear feet fubricated, linear feet per
10 hours, and the cost of the labor of fabricating for each month, together with the
totals and average for the season, .

They are carefully compiled from measurements which were taken each day.
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Fabricsted
Date. Labor, [Fabrioated. perlnl))gonm Laborers. | Foremen, Total.

abor.

Hours, Feet. Feet,
August..coocnvcena.. 1,078 89 0,81 $97 02 §3 15 #140 17
Beptember . ....... . 10, 541 1,600 1. 53 948 69 165 20 1,113 8%
October.............. 10, 838 1,691 .54 984 51 195 756 1,180 26
November ...c.vevenrnnnn. 9, 597 1,804 1.97 8373 | 170 60 1,034 23
- Totals ..cevennnn...... 82, 155 5,284 1.84| 2,80305] 574 00 3,468 66

T’Siﬁ cost for labor per linear foot, 05.67 cents.

Securing matiress,—The mattress was secured and held in place in about the same
manner a8 in last season. A line of guide piles were driven 15 fect apart, following
the shore-line, and 16 feet nedrer shore t}mn the line of standard low water, The
mattress was attached to these piles by extending two willow poles from the matiress
to the upper and lower side of ench pile, spiking and wiring cross-picces insido and
outside tho pile in the form of a yoke, and securing the other ends with wire to the
first and second weaving poles of the mattress, No. 9 wire was used on the yokes
instead of sisal rope, and in not a single case did a yoke break or become detached
from the mattress, :

To hold tho head of the mattress in place, the usual mooring barge was swung out
ab right angles to the stream, its prow being placed aguinst a clump of piles, while
the outer end is held by #-inch and 6-inch manila lines secured on the bank.

The head block of the mattress was secured to the lower side of this barge and twe
5-inch lines were attached to the mattress (with the usual toggle and buoy), which,
leading up the bank, were secured to trees or “dead men.” As weaving progressed,
other lines were simflar}y placed at distances of ahout 100 feet apart, and as sinking
progressed the upper lines would be drawn out and used further down-strenm.

The following table gives the hours, labor and cost of securing for each mouth, and

includes preparing and driving piles for the same:

Date. Labor. | Laborers. M?;‘;};.‘y Total,
Hours,
ABZURL ceeenriiiiiiinnninesains S 263 $23 67 $30 80 $54 47
1,730 4~ 16570 1-- 11820 273 99
1, 686 152 64 122 00 274 o4
1, 6561 130 59 101 256 240 84
5,240 471 60 372 25 843 86

Cost of securing per lnear foot, 15.97 cents.

— Sinkingemattreca. —~After abont 250 linear feet of the head of the mattress Lad been
laced, September 8, sinking progressed continuously with fabrication; from 150 to
linear feet being placed every second or third day., :

‘To sink the head of the mattress another mooring barge partly loaded with stone
was drawn across it, 250 feet below, sinking it to a sufficient depth to allow the barge
to pass over, The barge was then secured and the mattress attached to itslower side
in about the same manner as to the first, ‘ ‘

The section between the two barges was then sunk in a manner similar to that
adopted last season, A barge partly loaded with stone—the balance having been

-transferred to the upper mooring barge—was drawn up over the mattress to its head,
this being accomplished by partly sinking the mattress as it progressed, and then
stone was thrown from both barges, the mooring lines slackened, and the head placed.-.
The barge was then swung down over the mattress again and sufficient stone thrown
on to sink it securely on the river bed. . - L oy

For the continuous sinking, a’ barge-load of stoue was kept on the up-stream side
-of the mooring barge, and, as the fabrication progressed, sufficient mattress was placed
to leave only abont 200 linear feet floating above the ways barge. ,

This plan necessitated sinking a section every second or third day, and for this pur-
poue eight laborers were usually employed from three to four honrs. Eight stage
plank were used as ‘“runs” for stone barrows, and enough stone wheeled from the
‘upper barge and dumped from the lower side of the mooring barge to allow both to
pass over the mattress, the ainkinF process being completed by throwing stone from
the upper barge to sink it to its place as the lines were gradually slackened and the

barges dropped.
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" This process was repeated until the required iength had been placed, when the
mattress was again secured to the mooring barge until enough more had been fabri-

eated for another sinking,
The appended table shows the hours labor sinking, amount sunk, linear feet sunk

per 10 hours lal.)or, and the cost of labor, for each month:

Date, Sitnking, | Sunk. Tel';ll:g:“{" Laborers. |Foremen,| Total,

Hourz, | Lin, feét. .Lt'n.fzezet.l

Boptomber..ocvoivieiiiniiceninnnnna, 592 1,310 53 28| $20 80 483 18
Qotober.......cuvuvea.... secccrorrevin 252 1,750 89,6 22 68 16 60 38 28
November... ..o veeivireavneannan, 268 2,224 83.0 24 12 13 85 37 07

Total8 . cvanvrrrinrvasaonronnnns 1,112 5, 284 i 47.6 160 08 50 35 159 43

Cost of sinking per linear foot, .3.02 cents.
MEDIUM STAGE PROTEUTION.

Placiny riprap.—Medium stuge protection, to consist of the usual layer of riprap
stone, was begun QOctober 20, with an additional force of one master laborer and
twelve laborers.

No grading of the bank was done, as it was designed to carry this protection only
from the inner edge of the low-water mattress to 6 feet above lat stage during the
present season, . « . : ;

With the small force employed and the necessity of taking men from it at times
in order to keep the mattress gang complete, the work progressed very slowly until
the 16th of November. On that date, another quarter-boat lw;ving been received,
two more gangs were organized, and the work pushed forward rapidly.

A rise in the river about this time effected a grading of the bank to about 9 feet
above standard low water, and as the weather continued favorable after the comple-
tion of the mattress, it was decided to carry this protection to the foot of the per-
pendicnlar bank, N

Work was continued until December 12, the bank having been protected from Sta-
tion 24-70 to Station-53, 9 feet above standard low water, and to a height of 7 feet
above that plane from Station 53 to Station 55--54. ) ’

The average width of the stone protection is a little over 43 feet, and the number
of square feet is 228,660. ) o

The process of placing riprap was so irregular, the same seotion being carried to a
different stage at o later date, that any statistics to show progress and cost for each
month would be impracticable; therefore only the total hours, Iabor, and cost are

given: ‘
Laborers, 8,735 hours, at 9 cents....... acees smmessnsaann . cnarnen S, $786 15
Q1) 11T S R N cerescnnns serrace s cocr sens 215 90

Total 1abor . cvene caiaan triieianenvnnnns vecveesrncanas ceoncmansnn 1,002 05

Linear feet revetted per 10 hours’ Work...u.oeeveunevereceennoncnvmnnann lg. 05

€08t Of 1aDOT PO HNEAT £00b o e v vemune oo ooos oeon s oee o GODES.Y

SURVEYS,

Triangulation.—As no point of previous surveys could be found on the island, tri-
angulation survey was made early in Septembor to locate the shore-line and establish
a transit-line,. Stations 27 and 29 of MoGregory’s survey, on the Missouri shore, were
used, and angles taken to re-establish Station 31 of the same survey.

The triangulation was made from these points to two stations, A and B, on the
large bar mentioned above, and Station C, on the islaud. The angles were all read
to a third repetition on both verniers of the transit, each vernier being read inde-
pendently by different persous. By this means, although the distances were from 1
to 2 miles, all the triangles olosed very acourately, the greatest variation being about
30 seconds, while nearly all closed within 6 or 7 secondu.

The continuation of the line between B and C was made the upper part of the
gl;‘aréfit;l(i)ne for locating the work constructed, the zexro station being 300 feet south of

ation C, .

" Measurements were taken from the upper continuation of the transit-line to the
iles driven at the head of the previous protection-work, in order to check itslocation,
hen plotted on the progress map these measurements ohecked the location of tha

work as ncarly as could be ascertained by soaling it. ,
Tranatt-line‘fln order to make the transit-line to which the construction work is
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referred as permanent as practicable on ground subject to a heavy deposit of sedi-
ment, it was located from 100 to 200 feet rom the bank, and large hubs 4 feet long
and 6 inches in diameter were: driven at Station 0, at eich 400-foot station holow this
point, and at Station 2-4-70, the head of the protection. 'These hubs project 2 feet
above the ground and are suitably and permanently numbered, _ N

Soundings,—Soundings have been taken at the end of every month opposite ench 400.
foot station of the line. A new method was adopted to locate tho soundings, as fol-
lows: A light cod line was divided by tags into 2b-foot sli(mces; one end of this was
held on the bank opposite the station, the other in o skiff, The oarsmen kept the
Bkiff in range with 2 signals at right angles to the transit-line, while the leadsman
cast the lead oppositeseach tag. 1t was found that for short lines of soundings this
method is more accurate and tukes less time than the method of locating each sound.
ing with the translt, ) .

‘he entire work progressed very smoothly thronghout the season, no break, acei-
dent, or loss having occurred either in coustructing or sinking the mattress,

The total cost of all labor, including engineering and subsistence for the season, was
g‘{,g(&’).:}«i, which shows the cost of labor per linear foot of bank protected to be about

43,

The appended tables show in detail the ngplicntion of labor and the service of
eqmi{pment, and the accompanying sketoh shows the location and progross of the
work,

I desire to express my thanks, before closing, to Mr, Gerald Bagnall, assistant engi-
neer, for his intelligent assistance, and the interest he has manifested in the work,

Very respectfully, your obedient servant,
J. E. SAvAGE,
Assistant Engineer,

Maj. O, H. Ernsr,
Corps of Engincera, U. 8. A

——————————

1,
SUPPLY DEPOT.

REPORT OF MR. C. L. STEVENSON, SUPPLY CLERK.

UNITED STATES ENGINEER Deror,
Saint Louis, June 30, 1884,

SiR: IThave the honor, respectfully, to submit a report of the operations at this

depot for the fiscal year ending June 30, 1684,
be work done by the mechanics was coufined chiefly to repairs to ‘equipment,
.which are described as follows, viz:

Steamer General Gillmore—A new boom for the electrio light was placed, new kevels
made and fixed, a surface blower for the boiler prepared, aund slight repairs made to
the boat at different times during the last half year,

Steamer 4. A, Humphreys.—Slight repairs were made to the machinery in the latter
part of' the year, : .

Launch Florence.—A new wheel was added, the hull repaired, the mychinery over-
hauled and ‘put in good working order. Later in the season a new bed-plate was
made for the_ pump, new stanchions for the cabin, the braces to the pilot-house re-
fastened, and slight repairs made to the hull,

Launch Hornet,.~—~The hull having been condemned as worn-out and unserviceable,
the machinery was removed from if, greasy-leaded, and put away for further use.

h{’ilafdriver No. 3.—The fire-front was patched and slight repairs made to the ma-

Pile-driver No. 4,—The cabin was straightened, two stanchions—extending to the
bottom of the hull—put in to stiffen it, and the doors were repaired, ‘

Pile-driver No. 7.—One timber-head, one side-brace to the leads, three rails to the
platform, four kevels, and one toggle-iron were renewed, her rakes calked, and ma-
chinery repaired. Later she was raised from the water and a break in the bottom
closed with new plank, « - )

Pils.driver No, 9.—The friction and caps to the drum renewed.

Pile-driver No, 13,—A side brace to the ladder was renewed. :

Pilo-driver No. 15,—A new air chamber and pipe connections were farnished.

Pile-driver No, 16.—A side brace to the leads was renewed, :

Pilo-driver No, 17.—One side rail and two braces to the leads made. S

Pilo-driver No, 21,—A new side brace made for the leads and the wmachinery repaired,

Machine-shop.—The hull of it being worn out and unserviceable the cabin was trans-
ferred to that of pile-driver No, 14, was properly repaired and fitted up with con-
veniences suitable for the work of the master muchinist, . The deck, outside of the

oabin, was calked, seams payed, and timber-heads added.;
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Quarter-boat No, 4,—The main deck closet and guards were repaired, sliding win-
dows put in, the hull calked, and closet painted. ’

?uarter-boat‘"No. 6.—Parts of the deck and’ a hatch-cover were renewed, slight re-
pairs were made to the after quarter, and the rakes calked. ,

Quarter-boat No, 6.—The water-closet was rebuilt, two new hatoh-covers added, the
locks and pumps repaired, glass renewed in some of the windows, and rakes calked.

Mattress-barge No, 2,—The platform and ways repaired and hull calked.

Barge No. 12.—Braces were added to the top sides extending from the floor to the
clamp streaks, . ) ’

Barge No. 14.—A survey was madé and extensive repairs put on her hull, The old
deck, deck beams, nnd top streaks on the sides were replaced by new materials ; all
the top streaks, 69 deck heams, 117 short top timbers, the plank-sheers, center streak,
two pieces of the conter streak, under the beams, two capstan beds, three hog chain
posts, and two pairs of bitts were renewed. Two hundred and thirty new stanchions
were put under the beams, the futtock head streak in the hold repaired, a piece of
the main keelson removed, and new timber placed. Her deck was relaid with new
plank, it and the hull ealked, and the whole painted. o ‘

Barge No. 16,—The side dock was used to repair below the water-line; an engraven
piece was pnt in the knuckle plank amidsbips, and two planks, one 16 the other 8
feet at the water-line, were renewed, defeetive Elanks on both gides of the hull were
replaced by new, a broken capstan replaced, the hog-chain braces (four) were renewed,
deck patfched in several places, and hull calked where needed.
B ﬁargq l;‘a.] 18.—The top sides were calked all around, deck calked all over, and the

ull painted, :

lﬁgrg{e No. 21.—New kevels wore added, deck patched, hull repaired, and top sides
calked. :

Barge No. 23.—Three pieces of new plank were put in on one side of the hull, two
on the other side, the patches and top sides were calked, -

Barge No. 24,—Seyen short hoods on the bow at one end, five on the other, and one
piece in the side were renewed, the deck patehed, and top sides calked.
N ll?large No.1 25.—A pair of bitts was added, the pump repaired, top sides onlked, and

ul) painted, :
b Ilflarge No.(-i 27.,—The top sides were calked all around, pumps put in order, and the

ull painted.

Barge No. 29.~The rakes were repuaired and hull calked.

ll{{ar]ge No, 31.—A bulkhead was built across one end, pumps repaired, and rakes
calked,
- Barge No. 34.—Three new planks were put in the rakes, other repairs made, and

rakes calked, ‘ :

Barge No. 38.—8light repairs made to her hull and rakes calked.

Barge No. 39,—Pumps repaired and rakes calked.

Barge No, 40.—Pumps repaired, rakes and top sides calked, ,

Barges Nos. 41, 46, 54, which had been in service as mattress barges, had their plat-
forms and ways removed to be used for earrying materials. No. 46 had two new tim-
ber heads and the rakes calked ; No. 54, four planksin her rakes, two in the ganwales,
and two timber heads wore renewed and her rakes calked. ,

Barges Nos. 43, 44,—Their pumps were repaired, sides and rakes calked.

Barge No, 45.—One end wus raised from the water with side dock, rake timbers,
planks on therakes, and end of the gunwales were renewed and rakes calked. Later
in the season she was put in the sectional docks and received general repairs.

Barge No. 49.—One plank-shear renewed, pumps repaired, and top eides calked,

Barge No. 61.—The top sides were calked. -

quyz No, b3, —8light repairs were made to her hull, top sides calked, and pumps
repaired. ‘ ’ , ‘ ;

Barge No. 66,—Five new planks were put in her rakes and the rakes calked.

Barge No, 56.—8ix planks on one side and five on the other were renewed and top
sides calked. - . o ) :

Barge No, 42.—Was docked by the Missouri- Dock: Company and received general
repairs, One long and one short plank were put in the rake forward, one short piece
in that aft, six‘Yieces, engraven, in the gnnwales on the larboard and five on the star- -
board side. All the bottom, two of the scarps on one side, and the rake seams ag high
a8 the second gunwales were culked. Again, in the second lalf-year, she was placed
in the sectioual docks, overhauled, two engraven pieces put in the bottom, the bot-
ton, sldes, and rake seains recalked, the latter to 4 feet from the bottom, -

, Bairgea Kos. 41, 46, and 54 were placed in the sectional docks and received general
repairs, o ) : ; - v

Barge-flats Nos. 28, 30,32, 33, and 38, haying been condemnued as worn out and un-
serviceable, the shanties tfxe‘reon, which had been used as quarters for working par-
ties, were transferred to and put up on Nos. 40, 51, 41, 49,1and 55, respectively, to be
applied to similar service, The former, with barge-tiats Nos, 31, 36, 37, 44, 46, and
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50, which had also been condemned as worthless, were wrecked, and the materials
taken therefrom put away at the depot for further use, ,

The small barge-flat pertaining to the Osage River apg:opriation received new
deck-beams, a new deck of grab-plank, four new timber heads, and her rakes and
sides were calked, - Two sections (10 by 12 feet) of portable shanties were put up on
it to be used as & tolephone office for the works at Chesley Island.

Three sections of portable shanties were put up on the hull of pile-driver No. 14, to
be used as quarters at Foster’s Island. This hull was subsequently used for afloating
machine-shop, as stated horetofors.

Blight repaivis were made from timo to time, during the year, to the machinery of
pile-drivers Nos, 1, 2, 6, 8, 9, 10, 11, 12, 18, 19, and 20.

Ways were constructed on five large tlats to be used for weaving mattresses, -

Fivo large flats were decked over, calked, and ways built on them for construeting
matiresses,

Small boats.—The flats, yawls, and skiffs were repaired, from time to time, daring
the year, as needed for service, » -

Elght clumps of piles, three to each, were driven along the channel bank at the
depot, to he used as moorings for the Heet,

Among the smaller fabrications furnished to the works during the year were 7,144

bolts, assorted sizes, and 2,218 pile clevises.
The implements, tools, and appliances in use at the works were repaired here, from

time to time, as needed,
The materials, supplies, boarding outfit, and the plant of the department, which

were in use in the field, were transferred to the depot about the st of June—the for-

mer stored, and the vessels moored in harbor,
T submit herewith a statement in detail of the distribution of materials and supplies

expended on equipment in the last half-year, and also one of that on hand at the depot

at the close of the fiscal year, June 30, 1884,

With much respect, your obedient servant,
C. L. STEVENSON,
Supply Clerk,

Maj. O. H. ERNST,
Corpe of .é‘ngineers, U. S 4,

————

12,
SUBSISTENCE.

REPORT OF MR, 8, 8, VAN NORMAN, SUBSIBTENCE CLERK.

UNITED STATES ENGINEER DEPOT,
(SUBSISTENCE DEPARTMENT),
Saint Louts, June 30, 1884,

Maasor: I have the honor o submit my report of operations in the subsistence
department connected with works of improvement under your charge for the fisoal

year ending June 30, 1884, .
COST OF SUBBISTENCE.

The average cost of the ration with the averags number of men subsisted are given
in the following table, and includes the cost of service of all persons employed in the

department:

Aversge AcX:to @

namber the ra.

Months. of men Hon for

subsist. each

daily. | nonth.
Oents.
JUIY, 1888 it vennneeenresincecnnneccosernncnnes ceeaven ereestcrensonnneennannanne 168 47
An%ﬁsss...; ........................................................ 354 40
Beptember, 1883.... 382 41
October, 1888....... aers 431 40
November, 1883 ........... s 442 42
Decomber, 1883, ...cvcvereriinrinrecenracvasoscsornnes creertittesanticetsinnenreens 44 42
f‘ﬁ?iﬁ""' ......................... bererrennneransserenssmemasnensen o 205 i1
M’: . y 364 40
June, ; 82 40

Or 42 cents per ration for the year.
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During the firat four months of 1882, when the present system of providing for em«
ployés was adopted, 736 men were subsisted at a cost of 47 cents per ration, For
the same time in 1863 the cost of the ration, with 329 men, was 44 cents, and in 1884,
with only 276 men, the cost of the ration was reduced to 42 cents, while the variety, -
quantity, quality, and service of the food were such that I bhave heard of but one
coplaint from the men during the year, which originated with a few disorderly per-
sons in the brush force, and proved to be ?mundless. S

The showing for 1884 is especially gratifying when we consider the fact that the
number of men has been the smallest yet subsisted ‘and the principal articles of pro-
visions higher than before, and is no donbt due to the weeding-out process which has
been going on in the department for the past two years, resulting in retention only
of the most zealous and efficient employés, who have been educated to appreciate the
necessity for riggid economy and strict accountability. ,

The manner of procuring and distributing supplies ; variety and quantity of same ;
bill of fare, allowance, &e., are given in detail in my report for 1883, which may be
found in Appendix T, page 1244, Report of the Chief of Engineers for 1883,

Very respecttfully, your obedient servant, .
8. 8. Vax NorMAN

Subsistence Clc;'k.

Maj. O. H, ERrNsT,
United Slates Engineers.

13.
PILE-DRIVING.

REPORT OF LIEUTENANT FREDERIC V. ABBOT, CORPS OF ENGINEERS,

SAINT Louis, Mo, July 1, 1884,

Sir: I have the honor to tranemit herewith a report showing in detail the manner
in which the pile-drivers under your orders have been employed during the past fiscal
year; and also the results deduced from the records kept during the last eighteen
months by the master pile-drivers.

PART L—BKRVICE OF PILE-DRIVERS DURING THE FISCAL YEAR ENDING JUNE 30, 1884,

- 'The object of the following report is to show the various ways in which the pile-
drivers, at work under your orders, have been employed, and the proportionate time
and expense devoted to each class of work they have done during the fiscal year end-
ing June 30, 1884, and also to give the results of certain records which have been
kept for the last eighteen months for each pile which has been driven.

The following table shows the number of hours the pile-drivers have been em-
ployed at ench of the different localities for each kind of work, the corresponding
money expenditures for labor, for wear and tear, and pile timber. In other words,
it gives a reliable basis on which to estimate the probable expense and time required
for similar work in the future: 3

5908 EN~w95
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PART 1I.

Since the opening of the working season of 1853 each master driver has been re-

quired to record for each ?llo the depth of water, length of pile, and depth driven,
as wellas the tinie at which he began and finished drivin g It, at which he began to move
to drive the next pile and stopped nioving, and in another column all the time during -
the days on which any piles were driven that his crew or driver devoted to other
work than that which was directly connected with drivirg piles, - While these records
were, of course, not keph with any great degroe of acourasy, it is thought that the
averages obtained from all these records, ke{ﬂ. by twenty-three different men, cov-
ering u period of eighteen months, during which” time 9,619 piles were driven, are
more roliable than any similar figures which hato as yet been published in connection
with jet-driving in sandy soils where drift-wood and strong currents are to be over-
come, ( . .
No discussion of the records beyond the simple summing and taking of means has
heen attempted, as the driving done in any single season is of such a varied character,,
and there is so little chance that the noxt season’s work will be done under even ap-
proximately similar circumstances, that anything more precise than u general state-
ment of what will be trne if a large number of piles are driven, would be liable to
lead to error, ; .

The first three items are of great aid to the resident engineer inkeeping his records
for the weekly and monthly reports. The main value of the time records is their i~
mediate effect upon the master driver; he is forced to put on paper an account of the
way in which his day has been spent, and he knows that this acconnt will pass that.
very night through the hands of his immediate superior, the resident engineer, who
can at once detect any falsifying, and whose attention will be called to any attempt
to shirk daty., The time to make the record is practically nothin r, and it is believed:
by all who have seen the system applied practically that the effect is to keep the
drivers alniost constantly at work,

Table II shows for each locality the total number. of piles driven by each master
driver on each pile-driver hunll during the last eighteen months, together with the
totals of all the other quantities recorded for each pile, A
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Examining the above table, the large totals at the bottom of tho three right-hand
columns of figures show how much the tiino of the drivers was devoted to other Jlm‘nr-
poses than-dri vinli‘, evon on the duys nominally devoted to this kind of -work, This
- must continue to be the case where so much drift is constantly accumnlating, and
where the currents are so sfrong as torequire a pile to be braced immediately after it is
driven, The continual change froim one class of work to another is, however, most
unfavornble to rapid progress, and may, it is thought, be somewhat reduced by care
on the part of tho resident engineer in local charge, - L

The tabular exhibit at the end of Tablo II gives the averages of the several quan-
tities for each locality, and the grand average for all the places for eighteen months.
The locality avernges are very instructive, as they afford the best ohtainable criterion
by which to compare the dificulty of driving piles at thess places. To make this
comparison more definite the following facts should be considered:

At-Cahokia Chute and Pulltight the work was on new ground, the current was for
a great part of the time far from severe, and the depth of water was not so great us to
add much to the difficulty of haudling the piles after they were in the leads; iu other
words thesa places represent about as faverable conditions as can reasonably be hoped
for in future work, , B

At Horsetall, onst_side, the current was very strong and large quantities of drift-
wood were ulmost constantly collecting agninst the piles, Large pilorafts could not
be brought to the place where work was in progress, and the crews had to tow their
own piles, a fow at a time, for an average distance of one mile,

As this time u'p({)enra in the column headed work incidental to driving piles, it ac-
coml):;z:l to z; large degree for the relatively small number of piles driven per ten hours’
work driving, -

At Twin I-fo]lows west side, tho work was almost exclusively repairing old lines,
where piles driven in former years were continually in the way; the wator was very
deep and the current sorrespondingly strong. Next to Chesley Island this was the
most difficult driving done during the peried under considerstion,

At Jim Smith’s the work was of about average difficulty, and is a fair indication of
what may usually be expected.

At Horsetail, west side, and Foster’s Island the piles were driven as guide piles for
bank protection mattress, ‘I'ney were all near the shore, where oo‘ﬁ facilities for
fastening the mooring lines of the pile-drivors were to be found, and there was little
or no difficulty in bandling either Hats or piles. It is t-hom.lg)ht that the average at
Foster's Island could have heen made 20 piles a day easily ; but this was undesirable,
a8 the piles would then get too farahead of the mattress work, For thisreason fifteen
was regarded as the maximum to be desired, There was but one day on which less
than this number was driven. . High water rendered the work at Horsotail, west side,
more difficult, but it was much easier than the driving to be done in ordinary con-
traction works. - , :

The original records from which Table II is derived show plainly that fifteen piles
is none too much to require for a day’s work in a reasonably easy position, bat while
mors than this number was frequentlf' driven, none of the master drivers averaged
fifteen per ten hours’ driving for any length of time. In this connection it is impor-
tant to consider the difference between a day’s work and ten hours’ work * driving.”

Table II shows the total * driving” time at each place which was required to drive
the total number of piles there driven, also the average number of piles per ten hours’
driving. Table I1I shows ihe actual number of days on which 1, 2, 3, &¢., piles were

driven.



1514 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY.

'I‘ABLE IIL.—Number of days in which the number of piles shown in Column I were driven.

[ 6 8 [3
. F ot - —
P58 | 518 |8 |5, |
LS o -
Piles, H | ¢ | ow o -4 8 o & | Tolak
5 | B |ES | gE| 8 | g |3°¢%°
o Qo - -1 5
& o mE | & E B o Fa
0 0 8 2 2 0 31
0 14 4 2 6 0 )
0 7 1 3 1 0 Vil
3 . 8 12 1 15 0 77
3 9 15 2 11 0 72
4 1 13 8 9 0 83
1 10 6 5 7 0 ol
3 8 10 11 8 0 83
1 6 7 1 8 0 [
2 4 6 4 ] 0 11
2 4 9 6 1 0 58
1 6 12 6 5 1 69
1 2 14 5 2 0 66
0 3 15 5 2 0 40
] 2 18 7 3 5 93
1 2 15 3 1 2| -5
1 0 14 1 T 4 36
1 2 2|, 0 1
0 2 (il 3 13
0 0 T 2 10
0 0 b U PR P 1
0 1 ) P N 1
1|oeinnes 1| 2
0 0
0 0
1 ]

The total number of piles shown in this table somewhat exoeeds the total number shovn in Tables
II and V because Table III shows every pile that was driven, while Tables II and V include only

thosa of which a complete record was kept,

The difference between Tables I and III is instructive. While the average number
of piles per ten hours’ f“driving” time is shown fo be but little less than ten any-
where, 8 glance at Table III shows that on many days not more than one pile was
driven, the rest of the time in that case being, of course, devoted to other work.,

It is best to study Table III in the graphical form, as shown in . Plate 1. The hori-
zontal axis represents the number of days on which the number of pilesshown on
the vertical axis were driven, This plate really tells the pile-driving historyof cach
place as much in detail as publishing all the day records would, and from it much
more can be learned than by trying to study them. The character of work done
showa at & glance. Those places where the greater humber of days correspond to a
large number of piles por day are seen to be Cahokis, Palltight, and Foster's Island,
where the work was, as shown on pages 16, 17, and 18, to be of the easiest character,
and where full days conld consequently be devoted exclusively to driving., . The op-
posite is the characteristic of the curves of Horsetail, east side, Twin Hollows, west.
side, and Chesley Island, where the difficulties were so great that it was seldom pos-
sible to allow a crew to drive a whole day, but where first a pile was driven, then
braced, then drift pulled out of the way to allow the next to be placed. Jim Smith’s
and  Horsetail, west side, have curves which show that there were some full days’
driving and some days on which several kinds of work were done; in other words,
as stated on page 17, the work was thero of average difficulty.

The way in which the ‘incidental ” time was spent is shown for two drivers in

Table IV:
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TABLE IV,—Distribution of inctdental time.

i

i
i
)

T - vy o . s
3 i < &e . . - =
~ S | zd | g EE | 5%
\ * gorvie Be =t £e & 3 e
Time of sorvice. : I AE 8.8 I b4 =0 (8
Name of master g | g2 wd = 48 e
river. ‘g I blg e g &0 &g
e e e e e e g  g& 3 A E geo £
e m | 4 | EE| B2 | B | 35 | 9%
rom-— ; 0— F I & & & é S
1883, 188, | Afin. | Min, | Min. | Min. | Min. | Min.
C, W, Moot ........ Mar 28 ° Nov, 11 3,244 2,202 2,282 10, 022 314 1,978
W.E.Jones........ Mar. 27 Oct. 19 0 81 . 12 6, 960 436 840
PART III.,

In order to compare the oflicicney of' the sevoral master drivors who have been om-
ployed during the last cighteen months the record made by each man hias been made up
and shown in Table V. It all had worked at tho sanio place and under identical condi-
tions a very sharp comparison of their merits could be made, hut as it is nothing more
than a very genoral idea can ho formed, It is necessary to look ab the right-hand
column and see where a man did his work before awarding him eredit for having at-
tuined an unusually high averago or condemning him for a poorone, It is thought
that all did a fair amount of work, hut there is no donbt felt that each man could
have done more, and that in the coming year they should be made to do so,

Table V is capable also of another and moro useful interprotation. Assuming for
purposes of discussion that tho master drivers were all equally skillful, an assumption
in most cases not far from the truth, the table shows how miich time was required to
drive a pile in depths of water varying from 4 to 25 feet.
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The exact agreement between the grand totals, whether obtained from the-locslity
subtotals or from the master driver’s subtotals, shows,sincé both were obtained direct
from the original records, that no numerical errors have creptin during the long and
tedious computation required to derive these values froim the pile records. There is
no better place than this to express 1y obligations to Mr, Joha O, Holman, who vol-
untarily assisted me in the first and most discouraging part of the work, which was
deciphering the almost illegible pencil records kept in the fleld by the master drivers,
Without his aid the labor would have been more than I could have attempted in the

limsited time I had to prepare this report.
PART 1V,

It is not possible to make any definite statement of the exact effect of the system
inaugnrated eightesn months ago. That the result of the change of organization
then adopfed has been to largely increase the efficiency of theapile-driving force over
what it was in'the preceding eightesn months no one acquainted with the facts doubts,
but hefore the change was ma&e there were no records kept which were at all com-
parable with those which are disoussed in the present report. There hus been an in-
crease in the number of piles driven in ten hours’ ¢ driving” time, as reported by the.
resident engineers, from 8.2 in the eighteen months ending Janunary 1, 1883, to 11.2
in the eighteen months ending June 30, 1884 ; but the records 1n the first period were
of such u character that the comparison must not be regarded as an accurate state-
ment of the actual facts. 4 L A

In the months of September, Octobier, and November, 1880, before the applieation
of jeta to the drivers, there were 1,692 piles driven in 1,607 hours—that is, the average
number of piles for ten honrs’ work *‘driving” was 10.5, somewhat less than the
gmnt rate, The jet was then applied to the drivers, aud 306 piles were driven in
220 hours, nveraging 14 piles per ten hours’ work. This result was obtained in quite
hard bottom, with a strong current and moderate depth of water; and, while the
number of piles driven was too small to give a reliable average, it shows what can
be expected with d masters and orewa, There were but five drivers. The masters
were all very good, and their crews were thoroughly well trained. Early in the year
1882 the fall present force of twenty-one drivers was put at work. Many men whe
wera formerly laborers on the pile-drivers were of necessity made masters, and the
average from June, 1881, to January, 1883, was ver poor. The system apPlied in
January, 1883, was devised to raise the standard, and it has done so to & considerable
extent, but the tirst average made by a few good masters with well-trained erews is
not yet equaled. While considering the question of the averages made in different
geax}s, it is curious to see how closely the figures obtained from the last 9,519 piles

riven agree with those deduced last year from 72 piles aceurately recorded and care-:
fully selectod. For instance, the time to move was last year reported from the small
number of piles as 16.5 minutes; from 10,000 piles it is now found to be 16.8 minutes,
In the master driver’s records there is nothing exactly corresponding to my driving;
time, but the sum of their driving time and time incidental to driving is 38.8 minuteg, |
corresponding to 26.4 minutes, reported last year with the remark, I frequently
noticed that the drivers on which [ was not present had to wait for Files to be brought
to them, while those where I was located were generally kept well supplied.” i

There has been an improvement over the past ; itis now necessary to consider how?
a atill further improvement ¢an be made in the future. Referring to Plate I it is seen|
that 15 piles or more were driven on 227 days. As this was so often done it should:
be possible to make this number compulsory. - The average insisted on last year was;
12; the average made, 11.2; in other words, ihe men were not held up to the require-:
ments. For the coming year I would suggest thenfollowing{,: : , ;

‘1. As the master driver alone is not able to do the work, but to get the best results
must have a good crew, I would suggest that the pay of pile-driver men be inereased
25 conts & day, so that really good men could be induced to come and remain at work
for the season. To make the master select the best men a svvere penalty should follow
his failure to drive 15 piles per ten hours’ driving time. - For this purpose I would sug-
gest the follow’inﬁ:{ Let the rate of pay of a master driver be $75 and board for every
month in which he maintains the required average; in any month that he fails to
make this average, $45 and board ; ‘& second failure to involve dismissal. His rate
should be determined from the time roll, on which the number of piles driven and the
number-of honrs' driving time should be invariably stated. If the work the maater
has been doing has been of such a nature that the requiremnents are really too severe,
and he has been unable to meet them, the resident engineér should state on the time
roll that in his judgment the penaltfyphonld not be applied in thatspecial case ; whert
this statement is not made the rate of pay should depend solely on the driving record he
has made. The fact that there will be a great temptation under this system to do in-
complete driving is fully appreciated, and this should be met by the special detail of
one resident engineer to see that the drivers do their work as required.. As shown
1ast year, the increase in the number of piles driven would much more than cover

the additional expense this involved.




- puring. the records

“ing and placing stringers.

Day. Jul'y. Aug.
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E . ] ,
: .9 As far.as jiossible the piles should be supplied to the drivers by a force speciall
jorgatiized for that purpose. When the créw of the driver tows itg own piles, th'erg
;are really two men, ‘both at.a aalary of $2 a day, in charge of six men, doing work
:which could be equally well superintended by one man at $1.26 a day.  With a very
small foroe one driver'can more than keep up with the mattress work, and in this
-onse 1t is in the intereést of economy to keep the'crew busy it any work rather than
to have them idle, or¥o:allow the piles to preceede the mattress too far, and thus be
exposed to loss by scour of the bottom; but where the mattress force is sufficiently
reat to keep up with the drivers, it is certainly more economical to have a special

great to .
-pile rafting and preparing force, who supply each pile-driver with piles of lengths

suited to its work, . o o ; L
3, That in the time part of the record the masters be required to record only the

time at which thegr begin to drive éach pile, the time at which they begin on other
work than that directly connected with driving, the time at which they return to
driving, as well as the time of beﬁinuing, ending, and cause of any unusual delay.
‘This change will %greatly diminish the work of;tf)e engineers in examining and pre-
‘ or discussion, and will, it is tiought, serve the purpose of keeping
the masters from shirking work as well as the present system, :
An additional advanta&.ge is that under the new system the time record will be at
once available to the resident engineer for distributing all his pile-driver time, so that

~every item recorded by the master pile-driver will serve the double purpose of keoy-
-ing him busy at his proper work and of supplying the engincer with data which he

:must have for every report which he submits. .
In the past season the same blanks have heen used to record the work done in brac-
I would suggest that this be continued so that the mas-

ters’ racords should afford complete data for making up the entire service of drivers,
; . Freperic V, AsBor,

First Liculenant of Engineers.

Maj. O. H. ErNsT,
Corps of Engineers, U. S. A.

14,

Record of gauge at Grafton, Ill., for the fiscal year ending June 30, 1884,
[Height of water above plane 200 foot below the Saint Louis City directrix.]

Sept. | Oct. | Nov. | Dec. | Jan. | Yeb, | March,] April | May. | Jane.

Feet. | Feeti” | Feet..| Fest. | Feot. | Feet, | Feet. | Feet. | Feet, | Feet, | Feét. ]
210, 65 | 202,65 1206. 00 {104. 54 1108, 55 |107, 66 | 194.92 | 107,40 | 108, 85'{ 210,50 | 204.18 ] 201,80
209, 20 | 203, 20 ]196. 00:1104, 82 1106, 31 [107.75 | 184,73 | 19802 | 198.82 | 210,89 i, 84"
209, 10| 208, 60 1196,.05 {194, 60 [196,16 1107.76'| 104,73 ] 198,32 | 199.10 | 211,46 | 204.835 | 201.44
208. 15 | 203. 55 )196. 10 1195, 01 -106,10-1107. 70 | 107.10 | 108, 64| 198,36 | 211,81 | 204,55 | 20153
07. 60 | 203, ¢ 05 1105, 25 1108. 00 1197.60 | 107, 0. 12°| 199.30 | 212,25 | 205,07 | 201, 54
208, 85 | 204, 13 1196, 001185, 821106, 151107, 40 |- 197,20 | 10055 | 199, 16 | 212,45 | 206,25 |  201.50
206, 10 | 204. 351105, 8C [196. 40166, 83 1107, 25°|°197, 82 | 198, 80 | 108,00 | 212.45°| 208.46 | 201. 40
204.76 | 203. 85 1105, 76'|106, 40 1108.70°]167: 00.[-198.46 |-107, 64 | 198.50 | 212,35 206.30 | 201,40
204, 35 | 203,40 [195, 64 ]196. 22109, 63,{106.90 | 168,76 | 107,82 | 108,05 | 212,16 | 206.10 | 202,30
10 1 203. 85 {203, 00 1105, 60 |196. 00 {100, 62 1160.80.| 198,86.| 197,068 | 107,86 | 211,00 { 206.80 | 205. 04
: . 60 11 1109, 20°1106,70 | 199,80 1106, 68 | 107, 821 211. 52} 205.75-] 203. 10
12 ] 203.60 | 202, 10 [105. 00 {185, 82 1198, 02 1106. 64 {109,380 | 107,00°} 107.88 | 211 18-|:205. 64| 203.18
13 | 203,65 | 201,70 |194, 85 1195,70 |108, 60 ]194, 67 | 109,35) 198: &4 | 107.79 | 210.75°] 205,80 | 202.:95
14 |.2083,75 | 201, 87- 1164 76 |195. 54 {108, 68 [106.80 | 196,30 | 198.05 | 107.76 | 210,18 | 204,05 | -202,50.
16 | 208.80 } 200, 85 {104, 60-]105. 60 {198,566 1106.85 | 109,39 |.108. 36 | 107.68 } 200.63.1 204,60 | 201,95
16 { 203,80 | 200.42 |104. 63 1195. 78 1108.48 [106.00 | 100,12} -108.21 | 197,82 | 209.25°| 204,80 | 20165
17 | 203, 20| 198, 78:]184. 60 ;195,00 1198, 04 J166,60 | 198, 02| 108,45 | 108,101 208,68 |:204, 04 .| - 201, 38
20; 99,35 |104. 52 1105. 92 {107, 44 1196.11 | 198,79 | 198, 11-| 108,82 |-208.18 | 203,85 | 201,17

© 00 3N TV SO 1D Mk
©
S
w
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=
- =] ;
&
1=
&
—t
8
02
&
=
3
8

28 | 200.60 | 196.53 [194. 24 1196, 64 1197.38 1103.92 | 196,48 | 198, 90 | 208.456 | 205.05 | 202,66

20 | 200.85 | 106,41 {154.26 1196.71 [197.566 |104.30 | 106,40 | 198,50 | 208,76 | 204.50 | 202,60 | 20116
80 1 201.70 | 196.25 )104, 36 |106, 80 {197.71 |104. 66 | 106.45 |..... .--| 200,00 | 204,20 { 202,30 | 201, 0¢
81 ]202.85 (106,15 {.......[198.75 {.......]104.80 { 106,70 [........ 209.38 |........ 202,04 |..... “ee

| Navigation suspended on acconnt of 108, —— January 4 to —.,

5908 EN. 96
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15.—Record of gauge at Gray's Point, Missouri, for the fiscal year ending June 30, 1884,
{Height of water above & plane 200 féet- below the Saint Louis Qfty dfrectrix.!

Day. July.| Aug.i Sept.|] Oct. | Nov. | Dee. | Jan. | Fob. Mar, { April, | May. | June,
Feet, | Keet. | Feel.'| Pecl. | Féel. | Feet, | Feet.| Feet, | Féet. | -Feet, .| Feet, Fest,
11120,66 | 105 61 | 60.21 } 94,81 | 100,01 ! 100, G6 | 85.21 98.31 {-107.561 | 114: 51 {100, 01 | 105,21
21120.2) ] 105,01 | 99.01 | 04,01 | 100,21 { 100.51 | 05 41| 07.41 | 100,91 ] 114, 81 | 110,41 | 105, 01
3| 118.41 | 107,66 ) 98,81 | 95.00 § 100.21 ' 100,11 ) 05.61 ] 08.46 100 11°] 114,82 | 110,01 104,66
4 118,00 | 108,561 | 98,51 { 95.21 { 00.81 ! 99,01 | 85 11 03,01 1 105,41 | 115.21 | 111, 14 104. 01
5| 117.21 | 107.91 | 98.51 | 95.41 | 99.31 ] 90.61 | 96,01 | 09,78 IM 061 [-115.01 | 112,21 | ‘105,51
6 116.21 1107,16 ; 08.41 { 05,51 | OR. 01 ¢ 99.16 | 96.65 | 104,01 | 108, 61 | 116,01 | 113.16 |-106. 01
71114.66 | 106,01 { D821 1 95.61 | 938.51] 08.66 | 05 61 108,617} 102,61 |- 116,21 °] 114; 11 “100, 21
81113.41 1 106,21 ] 97.01 { 06.11 | 98.31 | 88,31 | 05,01} 108,01 | 101,41 116, 21 1°114,41 1 106, 41
91112,11 ] 105,91 | 97,66 | 0¢.61'} 98 41 97. 81 | 05,31 | 107,01 | 100,61 | 136.01 | 114.21 | 106,06
10| 111,11 ) 105,81 | 07,51 | 96.81. 1 100.21 | 97.31 | 98.411 106.76 | 90,66 116, 01-] 118,81 | 107,61
11§ 110.01 | 105.41 | 97.21 | 96.91 101,61 ] 97.11 {-06.06} 108.868 | 69,31 { 116,01 113,81 ] 108. 66
121 110.41 1 104,01 | 07,01 }-97.01 | 102,11 | ©7. 11 ] 08,21 } 106,51 99,51 | 116,01 | 112,66 | 109,31
13 | 110,31 104,31 | ¥6.66-| 96.81 | 102,41 | 97.31 08,66 1°108.31 | 99,81 | 116.6¢6 | 112,51 109, 66
141 110,21 1 103.01 | 86.51 { 97.00 1 302,21 | 67.411 090.21°] 107,31 | 100.76 | 115,81 | 111, 81 109. 68
15 | 110,41 | 103.41 | 06.31 | 07,01 | 101.81 [ 9©7.81 { 99.91 | 100.16 | 101, 01 { 114,01 { 111,11 § 100,31 *
18} 110,76 | 163,11 ) 66.11 ; 96,61 | 101,41 | 07.21 ) 90.41 | 108,01 | 101,21 | 114.91 | 110, 21 § 108 ¢1
17 1111,901 ] 102.66 | 03.01 | 96.21 | 100.66 | 07.21 { 09:21 | 110,21 | 102,01 1 113,01 !-200, 11 | 108, 61
18 1 111.91 | 102,41 | 95.66 | 06.061 ] 100.21 { ©7,21 ] 99.11 | 110.51 { 102, 41 1113, 11 [ 108.61 | 108. 11
10§ 111.61 | 102.31 | 05.61 | 9731} 09.66 ] 97.01 | 99.41 | 110.56 | 103.81 112,41 | 108.31 | 107. 81
20 1 111,211 102,46 | 05.51 | 97.81°( 90,21 | 96.11 | 00.66 | 110, 91 1104.91 | 111,66 | 108,01 | 107.66
21 | 110,81 | 102,21 | 95,41 j 97.51°| 99,21 | 05,66°] 99.51 { 110,68 | 107, 01 | 111,41 | 107, 811107.01
22 1 110. 31 | 101. 41| 95,81 | 08.31 | 102,81 85,01 | 99.41 | 110.51 108,11 | 111,21 | 107.81 | 108. 51
23 ; 109.66 | 101,21 | 95.21 | 90,11 | 102.41 | 03.81 | 99.31 { 110,41 | 108,61 | 110. 01 | 107.41 | 100.01
24 1109,01 | J01.21 { 95,11 | 90,21 | 161,61 | 90491 { 99.31 { 110.21 { 108.81 | 111.2¢ 107.01 | 109.11
25 | 108,01 | 101,20 ) 95,01 | 98.606 | 102,01 | ©04.81 { 08.11 | 110,21 | 108.41 | 112,11 | 100, 41§ 100,11
20 1 107,21 | 101.61 | 94.01 1 98.31 | 102,01 | '04.68 | 99,01 | 100,91 | 110. 61 | 112,51 106.01 | 109,21
27| 100.61 ] 101,26 | 84,01 | 08.31 1 101.01 | 04.61 | 99.01 | 169.41 | 111. 81 112,51 | 105.61 | 100,31
28 | 106.61 | 101.31 | 04.01 | 98.21 | 101.61 | 94.41 | 90.21 | 108,86 | 113,51 | 112,21 106.41 { 109. 51
20 1 106.11 | 100,60 | 84.01 | 99,66 | 102,11 | 84.41 | 00.51 | 108,61 | 115.81 | 111, 61 105.11 | 109.41
30 1 105.61 ['100.21 1 04.81 | 99.81 | 100.81 | 94.61 ] 99.86 |........ 115,51 | 110,66 | 105,11 | 168.11
311 105.41 ] 99.66 {....... 99.21 {eeueen.. 94.91 100,91 |........ 114,91 |........ 105.31 {.......

Navigation suspended on account of ico December 25, and from January 2 {o J anuary 30,

16.—Depth of water upon the bars between Saint Louis and Cairo, as reported by pilots. '

(In feet.]
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g ’ Elg . E
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Aug, 168 }'11.00 | City of Saint Louis........
16 | 11,00 | Gillmore............ ceevemassann 18 154110}
1710270 | Q0 cnanne e s O 18 115 18
18 { 1L 00 |.cc.docecnenaaian... sesneveeresraee]lf 116 119
20]10.10 [ceedOremeenneiancnanen.. ceecaennn 18 {13318
211 9.60 [ooeioneono. il Il 17 187118 |1
221 8.20 Arknnm Cit¥eeeeenvenennnnn S R o ¢
22| 0.20 | City of Baton' Bonge. .......... P R [ o
2| 0.20 | Gillmore.....coountinienill 18 134 16
28 | 0,40 [....d0.eeee... teeeraanaans corecdevifeonil
24 | 10.00 sererienenenvanessenearenad T (12417
24 | 10,00 ci&{mofﬂelonn ereemacieusas R ) [} N
25| 9.90 OTQ s cerennancsescecnannsend17 [12418
211 910 |.... do.......................-.,.. 7 {13416
28 | B 70 [o i @0is v canirnsonnaenennns «e..j164{124 160
20 800 City of valdenoe.............. cerfesafeie]..
20 ] 8.00{ John A, Scudder..... YRR TSN o
ao] 7,00 | GIDOTS . oveevvnocnnnnnnnnnns I4lI2 15
3! 7.60 CityotNewOrluns............ . Bt

! Twin Hollows.

ard’s Island (head).

| Be:

i Beard's Island (foot).

i Jim Smith's,

Foster's Island.
| Herculanenm Swashin.

' Sulphur Springs.

T O
7 118 190 -14

14121

6a134]..

12 121

peey
3]

Coraice Island.

ié“

cas

i Ji
Jigape ).
4 1108 X

10§31

e

ié;...

;i

........

vesle

ase

{ Forest Horme.
Perry’s T.H.

Fish Bend.




APPENDIX U-—-REPORT OF MAJOR ERNST. 1523

16.—Depth of water upon.-the burs between Saint Louis and Cairo, §o.—~Continued.
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16.—Depth of water upon the bars between Saint Louis and Cairo, 40.—Continned,
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16.— Depth of water upon the bars belween Saint Louie and Cairo, 4-0.—Continued.
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APPENDIX U-—REPORT OF MAJOR ERNST. - 1527

U 2.

IMPROVEMENT OF THE HARBOill ﬁ\&%gﬂSSISSIPPI RIVER AT ALTON,
L .

Nothing was done here during the year. The dike previously econ:
structed has continued to exert its beneficial action upon the Alton
landing. The shoal formerly existing there has been entirely removed, -
and the deep water near shore has extended down-stream’ farther than
the wharf lias been improved. No further improvement of the landing,
so far as the river is concerned, is at prosent required. There has been
some settling of the dike, amounting upon an average to 2 feet, with -
a maximum at one point of 7 feet. To preserve the efficiency of the
dike it is proposed to fill up all depressions and tb raise the general
lovel of its crest to what it was before, Funds for this purpose are
provided in the river and harbor act of July 5, 1834, No further ap-
propriations for this place are needed. '

The original estimated cost of this work was ...o.ceeieeer cvennnnn ... .$120,000 00

Agprogate amount approprinted. coon v aeeiiiiie it i eirreeeas | SR 68,364 70
Amount expended to July 1, 1884 .. oot r it it ieecrt comnorcoconnnnn 68,354 70

U 3.

IMPROVEMENT OF MISSISSIPPI RIVER OPPOSITE THE CITY OF SAINT
LOUIS, MISSOURI.

At the date of my last annual report two hurdles in Cahokia Chute
had been begun and were nearly completed. These were finished as
soon after the beginning of the fiscal year as the stage of the river would

"permit work to be carried on, They suffered some damages in the early
spring rise, which were promptly repaired, For details attention is
invited to the report of the resident-engineer, Mr. John O, Holman,
hereto appended, marked 17,

The condition of the chute i3 shown upon Plate V. Very large addi-
tions have been made to the deposits formerly secured, and the process
of silting up the chute has progressed in a satisfactory manner. It is
probable that repairs will be required to the hurdles in the future, If
required, they will be made fromn the general appropriation for the im-
provement of the Mississippi between the 1llinois and Ohio. No further
special appropriation for this work is recommended.

The original estimated cost of the work was ....ocoiiiiieiiiicrineeinnnes $60, 000
Total amount appropeiated. .. .ocaveiivenieriinrnennnnns verrsmeraieneaaan 60, 000
Amount actually expended .....iuienviinne oot ciie e e e caan e 60, 000
Money statement.

July 1, 1883, amountavailable...ceeeeaean. oo seensieneerrecvirnacans $26, 096 06
July 1, 1884, snount expended during fiscal year, exclusive of outstanding

liabilities July 1, 1883 . ..c ocmeeiceant tremesvameneccrnonceononncns cann 26, 096 06

17.

REPORT OF MR, JOHN O. HOLMAN, ASS8ISTANT ENGINEER.

ENGINEER DEPOT, June 14, 1884,

Str: I have the honor to submit the following report of the operations at Cahokia
Chute for the fiscal year ending June 30, 1884, .
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Construction work waa in progress from July 14 to August 16 under the direction
of Mr, C. D, Lamb; assistant engineer, and from April 18 to May 31 under my charge.

The high water which caused the snsEansi(m of work June 8 did not allow of its
resimption until'July 14, when the river had fallen to a stage of 19 feet above stand-
ard low water at Saint Louis. i , ] ‘

An examination made at that tiine showed that a breach about 150 feet wide had
been ade nenr the middle of line No, 1, and most of the piles driven out from shore
a distance of 200 feet to repairitsisland end had been washed away, A narrow chan-
nel had been cut around the Ilinois end of line No. 2 and about 30.fest of the wattling
near the island was partly overturned. The first work done during the year was the
repajring of line No, 1, , : : v S

Fwo rows of piles were driven above and around each gap, a foundation mattress
built and sunk, and the hurdlé-row braced and wattled.  Waltling was also placed
u‘mu the piles driven the previous year across the breach near the Illinois shore.
About 200 linear feet of hurdles were required to repair this breach, about the same
next.the island, and about 250 feet to close che breach near the niiddle of the line.
No drift-row was driven above these gaps, this line being lower than the piles in No. 2,

Work was then begun on hurdle No, 2, the ¢ut 40 feet wide made around the Illi-
nois end of the line was closed, piles were driven to provent further injury to the

wattling near the island, and the bracing left the previons season was placed as far -

as practieable, about 300 linear foet of the uncompleted part of the line being covered
with sand and drift, Abont 200 linear féet of those ohsfructions were noxt the Illi-
nois shore, and the remaining 100 feet at the outer end of the line completed during
the spring of 1883, or about 1,400 feet from the island.

These repairs were eomploted the 16th of August, when Mr. Lamb was given charge
of the works ut Pulltight,

Work was resumed April 18 to repair the breaches which appeared in both lines
after the rise which oceurred during the first of the month,

Not until the 1st of May, when the breach at the island end of No. 2 was redriven,
did the river decline to a stage low enough for their accuraie measurement, which
were found to he as follows: Near the island end of No. 2, 190 feet; near the shore
end of No. 2, 300 feet ; near the shore end of No, 1, 75 feet; near the middle of No. 1,
325 feet ; damaged at the island end of No., 1, 450 feet,

Two drivers completed the driving of the breaks in No. 2 May 19; a mattress 540
feot long by 80 feot in width, confaining 43,200 square fuet, was constructed by the

L4th; the stringers, 32 in number, and the braces, 71 in nnniber, were placed by May 28,
Two extra drivers were transferred to the works May 21, working on the driving of

No. 1 line, and, with the help of those from No, 2 line after May 23, succeeded. in fin-
ishing line No. 1 May 31, driving 199 piles, placing 53 braces, and 33 stringors,

A mnttress was constructed only in the middle gap of No. 1. It was 325 feot long
by 80 feet wide, and was comploeted May 29,

In repairing No, 2 hurdle and the middle break of No, 1 thres rowa of piles were
driven, with the stringers and braces placed in the usual manner, The mattress in
these breaks was made 80 feet in width, It was woven on five-way flats, one placed
above the drift:row of piles, one above the hurdle-row, one above the brace-row, and
two below the brace-row, bringing abont 10 feet of the mattress above the hurdle-row
and froin 30 to 40 feet below the brade-row.

In hurdle No. 1, 170 feet in the repair at the island end was driven in three rows,
with the usual braces and stringors ; 230 feet, the oxtreme island end, and the shore
break werc repaired with a double drift-row, the piles in each row being 12 feet apart,
those in the lower row just 6 feet helow those in the upper row, The tops of the piles
were pulled together and holted to a stringer which passed between the rows.

No wattling was placed on cither hurdle-line,

The work done during the year was distributed as follows: *

L » * *

[ ] » : 3

The deposition of sedimont in the chute was very rapid during the early part of the
year, .. At a 7-foot stage tlie bar at tlie head of the chute was dry from the Illinois
shoroe to the island. The fill has also heen very heavy below the hurdles, especially
below No. 1,at the shore end. Protection work' is needed on the head of the island
from the revertment nearly to No. 2, to prevent the erosion which has occurred along
that portion of the bank froin extondh:f"arodud'the end of the hurdle,

The location and extent of the work done during the year is shown on the accom-
panying tracing, which was made from tha siarvey of May 28,

. I'remain, very respectfully, your obedient servant,
Joux O. HoLMAN,

Resident Engineer,

Maj. O. H. ERxsr,
Corps of Engincers, U, 8. A.

* Embodied in tables, Appendix 1.
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U 4.

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

The good results of the works at this place previously reported have
bizen maintained throughout the year, the main steamboat channel flow-
ing without obstruction from one end of the Cape Girardeau landing to
the other. No funds were available, and nothing was done during the
year. The hurdle built opposite Oape Girardeau as a preservative, and
which was reported last year as having been damaged, has since been
practically destroyed. The work of preservation, if undertaken, would
therefore have to begin at the beginuning., Its estimated cost would be
about the same as the amount asked for last year for the protection of
the banks, Asthere is no heavy caving of banks going on in this viein-
ity at present, it would seem proper to defer work of that kind until this
point is reached in the general improvement of the river. The estimate
of last year is therefore retained, but it is proposed to change the ap-
plication of the sum asked for in accordance with the above.’

The original estimated cost of the work wias. .ooveeriviereniarcrnsneane 200,170 16
Total amount appropriated and allotted ...c.cvenrnreernaoenvecennvnnnnn 45, 366 55
Total amount actually expended.....ccocvvemiincreiiniaeivenncnnevenn 65, 366 56

Money statement.

Amount (estimated) required for completion of existing project.......... $41,820 04
Amount that can be profitably expended in fiscal year ending June 30,1886. 41,820 04

Us.
IMPROVEMEMT OF OSAGE RIVER IN KANSAS AND MISSOURIL.

No work of improvement was done during the year. ,

The gauge at Tuscumbia was read daily throughout the year, and that
at Warsaw daily until September 30, when it was discontinned. Their
records are appended, marked 18 aud 19, .

The only work that can be done to advantage upon this stream at
the present time is the removal of snags and overhanging trees. The
number of such obstructions and the cost of their removal is uncertain.
An appropriation of $5,000 would probably accomplish all that will be

required during the coming year,

Money statement.

July 1,1883, amount available oo .acmervimriareerencnscine veunnnunsne $1,660 65
Miscellaneous Teceipts cove vueee toiececirtvencerere sacecmnssvsavnsnnns 31 66
o 1,692 31
July 1, 1884, amount expended during fiscal year, exelusive of
outstanding liabilities July 1, 1883 .. .. veeicervirneervenann. $1,493 45
July 1, 1884, outstanding liabilities ..cceceev.avcevacernanann. - 55 12
— 1,548 657
July 1, 1884, amount available .cce.ceevimvercccnne vounn veenmmssescnsnse . 143 74 .
| ety

Amount that can be profitably expended in fiscal year ending June 30, 1886. 5,000 00
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