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IMPROVEMENT OF THE MISSISSIPPI RIVER BIM'WELEEN THL MOUTHS
OF THLE 1LLINOIS AND OHIO "RIVERS—IMPROVING IHARBOR AND
MISSISSIPPE RIVER AT ALTON—MISSISSIPET RIVER OPPOSITR THE
CITY O SBAINT LOUIS, AND AT OR NEAR CAPE GIHARDEAU AND
MINTON POINYT,

Officer in charge, Maj, O, 11, Krnst, Corps of .Eng‘ilwurs, having under’

his immedinte orders, until Aungust 5, 1884, First Licut, I, V. Abbot,
Corps of Engineers, :

L Mississippi River between the Tllinois and Ohio Rivers,—No work in
the fleld way done during the year under the direction of the Chicef of
Ingineers, A portion of the small balauce, $5,3564.01, available at the
beginning of the year was employed.in caring for the public property
until the works were transferred to the Mississippi River Commission
in accordanee with a provision of the act of July b, 1884, The re-
mainder of this balanee was used in continning the works under their
divection,  The netion of the works previously construeted by the Bn-
gineer Department continued to be favorable,

July 1, 1884, aumount available.. ool X, 3o 51
July 1, 1635, amount expended during fiseal year, exclusive of outstniding
labilities July 3, BB o i et et e et e as vee 0,301 B1

(See -Appendix X 1.)

2. Harbor and Mississippt River at Alton—By a provigion in the act
of July b, 18384, the supervision of this work was transferred to the
Mississippi River Conmmission,  Nothing was done during the year
under the direction of the Chief of Engincers,

(See Appendix X 2.) .

3. Mississippt River opposile the city of Saint Lowis, Missouri,—By o
provision in the act of July 5, 1884, tho supervision of this work was
translferred to the Mississippi River Commission,  Nothing was done
during the year under the direction of the Chief of Kagineers,

(See Appendix X 3.)

b Mississippi River at or near Cape Girardeau, Missourt, and Minton
Point, Illinois,.—By a provision in the act of July 5, 1884, the supervis-
ion of this work was transferved to the Mississippi River Commission,
Nothing was done during the year under the direction of the Chief of
Engineers, (

(See Appendix X 4.)

EXAMINATION: AND SURVEYS FOR IMPROVEMENT 10 COMDPLY WITIL
REQUARKEMENTS OF LI RIVER AND HARBOR ACT OF JULY b, 1884,

The following wag examined by the loeal engineer in charge, Maj, O,
H, Ernst, and not recommended for improvement :

L. Osage River, from mouth to Linn Creek, with « view to movable locks
und damyg~The report was transmitted to Congress and printed in
House x. Doe. No. 71, Forty-eighth Congress, second session,

(See also Appendix X 5.)

IMPROVEMENT OF THE YELLOWSTONE RIVER, DAKOTA AND MONTANA—
INPROVEMENT OF “PIE MISSOURI RIVER FROM SIOUX CITY, 10WA,
TO FORT BENTON, MONTANA.

Oflieer in charge, Capt. James B, Quinn, Corps of Bngincers,
L. Yellowstone River in Moutana and Dakota.—During the year the
work ol improving the navigable channel by brush-dam constructions



APPENDIX X

IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE
ILLINOIS AND OMIO RIVERS—IMPROVING HARBOR AND MISSISSIPPI
RIVER AT ALTON, MISSISSIPPI RIVER OPPOSITE THE CITY OF SBAINT
LOUIS, AND AT OR NEAR CAPE GIRARDEAU AND MINTON POINT.

REPORT OF MAJOR O. H, ERNST, CORPS OF ENGINEERS, OFFICER IN
CHARGE, FOR THE FISCAL YEAR ENDING JUNE 30, 1885,

IMPROVEMENTS,

_ 1, Misgissippi River between the Illinois | 4. Mississippi Riverator near Cape Girar-
and Ohio rivers. dean, Mo,, and Minton Point, ill,

2. Harbor and Mississippi River at Alton,
3. Mississippi River opposite the city of
8aint Louis, Mo,

EXAMINATION.

6. Osage River, Missouri, from mouth to Linn Creek, with a view to movable locks
and dams.

UNITED STATES ENGINEER OFFICE,
Saint Louis, Mo., July 8, 1885,
GENERAL: I have the hongr to transmit herewith the annual reports
for the last fiscal year upon the works under my charge,
Very respectfully, your obedient servant,
O. H. ERNST,

Major of Engineers.
Brig. Gen, JoAN NEWTON,
Chief of Engineers, U. 8., A.

X 1.

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

At the date of my last annual report the works were suspeunded, the
appropriation being very nearly exhausted. The river and harbor act
of July &, 1884, provided that the sums therein % appropriated for the
Mississippi River, from the Des Moines Rapids to the mouth of the Ohio,
shall be expended under the direction of the Secretary of War, in accord-
ance with the plans, specifications, estimates, and recommendations of
the Mississippi River Commission,” and under date of July 21, 1884, 1

1655 -
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was ordered to report to the Qommission. A portion of the small bal-
ance remaining available at the beginning of the fiscal year had Leen
used in office expenses and in earing for the public property. The re-
méinder was expended under the direction of the:Commission. Accord-
ingly no work of construction has been done under the immediate direc-
tion of the Ohief of Engineers during the year.

The hurdles previously constructéd continued to aet favorably during
the year, causing heavy additional deposits, The progress made in
building up the new banks is shown upon Plates I, II, and III, here-
with transmitted, the works constructed during the present year, of
course, contributing to these results. Plates IV and V show the forms
of construction for hurdles and bank protection, respectively, as they
were finally perfected, when the works left the hands of the. Engineer
Department,

Money statemeni.

July 1, 1884, amount available ......................... e ieesecnoans $5, 354 51
July 1, 1885, amount expended during fiscal year, exclusive of outstanding
liabilities July 1, 1684 ......... S eeeresaenmasacvrasrasess sewems sanuason 5,354 b1

X 2.

IMPROVEMENT OF THE HARBOR AND MISSISSIPPI RIVER AT ALTON'
ILLINOIS,. ‘

Nothing was done here during the year under the direction of the
Chief of Engineers. By a provision in the act of July b, 1884, the super-
vigion of the work devolved upon the Mississippi River Commission.

X 3.

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

Nothing was done here during the year ander the direction of the
Chief of Iingineers, By a provision in the act of July 5, 1884, wue super-
vision of the work devolved upon the Mississippi River Commission,

X 3.

IMPROVEMENT OF THE MISSISSIPPI RIVER AT OR NEAR CAPE GIRAR-
DEAU, MISSOURI, AND MINTON POINT, ILLINO}S,

Nothing was done here during the year under the direction of the Chief
of Engineers, By a provision in the act of July 5, 1884, the supervision
of the work devolved upon the Mississippi River Commission,
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IMPROVENENT OF YELLOWSTONI RIVER, MONTANA AND DAKOTA.

Officer in charge, Capt. James B. Quinn, Corps of Engineers,

During the past season the work has progressed in accordance with
present project and has consisted in the construction of brush-dams,
for the closing of chutes and cut-offs in the portion of the river below
Glendive. These dams aggregate a total of 1,282 linear feet and were
built at an average cost ot 85.79 4 per linear foot, the lowest average
rate as yet reached in the construction of suceh works on the Yellow-
stone River.

ESTIMATES.

For necessary plant to continne operationS..... oo oot an e .. 14,000
For expenses of working parties for one season’s operations ... ....vveeo... 25,700
For TePAITs 10 oM.« co sums w5 50 550 5 5e 55 0500 55 s 0.0 b sosn s o0 205 w00 015008 05 000 5,000
For now barges and dredge-boate. oot et ea .. 30,000

Total that may be profitably expended durving tho ne st year .o ... 74,700

Exclusive of repairs to dams the cost of the improvement of the river
from Glendive to the mouth will not probably exceed $106,000.

July 1, 1885, amount available .. oo oL .. $10,112 32
July 1, 1836, amount expended duving fiseal year, exclusive of

linbilities outstanding July 1, 1885 .. .. .... ..o ... ... .. 88,402 56
July 1, 1836, outstanding liubilitles. ..o oo i i . 1,016 95

————— {),418 81

July 1, 1586, amount available .. .. ... 603 51

Awount appropriated by act uppmvcd' Au;,;u-st 6,1‘-8() ORI 18,750 00
Awmount available for fiscal year ending June 30, 1837 .. ..ot vennneanan, 19,443 51
Amount (estimated) required for completion of existing preject........ 106, 000 00

Amount that canbeprofitably expended in fiscal year ending June30, 1883 50, 000 00
Submitted in compliance with requirements of scetion 2 of river and
l harbor acts of 1866 and 1367,

(See Appendix W.)

IMPROVEMENT OF THI MISSISSIPPI RIVER FROM THE MOUTH OF
THE ILLINOIS TO THE MOUIH OI' THI OHIO.

Officer in charge, Maj. O. . Ernst, Corps of Engineers.

The supervision of the work in progress on this portion of the river
having passed to the Mississippi River Commission, by provisions of
the river and harbor act of July 5, 1884, report of operations here dur-
ing the fiscal year ending June 30, 1886, is made by that Commission.

The river and harbor act of August 5, 1856, in making appropriation
for continuing this improvement, returns its supervision to the Chief of
Engineers as heretofore. ‘ ,
Amount appropriated by act approved Augnst 5, 1886.... oo ciannnn. .. $375, 000 00

e —
e —.

S Amount that eanbe profitably expended in fiscal year ending Juno 30,1888 600, 000 00
Submitéed in compliance with requirements of section £ of river and
¢ harbor aets of 1866 and 1867, .

IMPROVEMENT O TIIE MISSISSIPPI RIVER FROM DES MOINES RAPIDS
170 THE MOUTH OF ILLINOIS RIVER. :

‘Oflicer in charge, Capt. B, H, Ruffner, Corps of Engineers,

The supervision of the work in progress on this portion cf the river
baving passed to the Mississippt River Commission by provisions of the
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With the appropriation asked for the fiscal year ending June 30
1889, it is proposed to continue the snagging operations and rebuild
one of the wooden snag-boats for wrecking purposes.

No definite amount. can be stated as required to complete this project.
During every high-water season new snags and other obstructions are
brought down and lodged in the channel; the banks are also continu-
ally caving in the river, aud it is necessary to cut the timber where
this is threatened to prevent the trees being caved into the river and
forming vew obstructions. For this reason an aunual appropriation is
required to properly carry on these operations.

July 1, 1846, amount available...... ......cccovviiiviiiioiervacociocnnn. 85,407, 88
Amount appropriated by act approved Angust b, 1886...... coveereennn.. 56, 250, 00
. 64,657, 88

July 1, 1837, amount expended during fiscal year, oxclusive of liabilitiex
outstanding July 1, I886.....covriiirit iiiaiieiace vaccensoancrcncnes 43,683, 12
July 1, 1887, amount available ...........coeeiiiiiiiiiriniioatoenannn, 21,074.76

Submitted in compliance with requirements of sections £ of river and
harbor acts of’ 1866 and 1867,

(See Appendix W 1,)

Missouri River.—The necessity for the improvement of this stream
was first recognized in 1832. The plan adopted was the removal of these
obstructions by snag-boats, and they have been used to great advan-
tage,

The first uppropriations Leing made so as to cover the needs of sev-
cral streams, the total amount expended on this river for the removal
of obstructions cannot be given. Since June 18, 1878, however, when
the first specific appropriation was made, ap to June 30, 1886, $396,876.11
was expended in that manner, greatly improving navigation «luring the
low-water season.

During the fiscal year ending June 30, 1837, $59,430.35 was expended
in removing obstructions and in building a new snag-boat for this river,
which is'nearly completed. One snag-boat only was employed in re-
moving obstructions.

With the appropriation asked for fiscal year ending June 30, 1889, it
is proposed to complete the outfit of new boat and continue the snag-
ging operations, and it is expected that the worsf, obstructions can be

“removed, and navigation rendered comparatively safe.

As new obstructions are continually brought down the river, work is

required every year, 8o that an annual appropriation is necessary.

% Amount thatcan beprofitably expended in fiscal year ending June 30, 1889 129, 000,

July 1, 1886, amount available.................... SEEsce saTHPI R BT e $43,123.89
Amouiit appropriated by act approved Augnst 5, 1886.... ..cccceeevuena.n. 22, 500, 00
65, 623. £9

July 1, 1887, amounnt exggndcd during fiscal year, oexclusive of llabilities
outstanding July 1, 1886. . .c.oovvevierciiiiin veetseer sevenananaeanaae 99,430,356

July 1, 1887, amount available.......cee ceveetcocivaci e aneencanceeaas 6,193,654

Submitted in compliance with requirements of sections 2 of river and
harbor acts of 1566 and 1807,

(See Appendix W 1.)

2. Mississippi River, between the Ohio and Illinois rivers.—Work was
carried on at Piasa Island, Horsetail, Twin Hollows, Chesley Island, Jim

% Amount that can be profitably expended in fiscal year ending June 30,1889 44, 000, 00
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‘Smith’s, and Sulphur Springs. These works, excepi.the work at Piasa
Island, form ‘parts of one connected whole, ¢arried on under & general
scheme of making the improvement of the river continuous, beginning
at Saint Louis and working down-strean, reducing the river to an ap-
proximately uniform width of about 2,500 feet, and protecting the bauks
from crosion. The work between the Illinois River and Saint Louis
consists in the maintenance of a channel of 6 feet in depth.

Piasa Irland.—The work at this point consisted in the removal of a
sand-bar, which had formed below the opening made in the dike, to af.
ford a low-water channel. The work was accomplished at a small ex.
pense. Amount expended during fiscal year, 8366.75. There is not at
this time any definite project for the improvement of this locality.

Horsetail, Carroll Island.—The work at this point, which is at the foot
of the Horsetail Reach, consisted in the repair of the hurdle intended
to close the chute to the east of Carroll’s Island. A break of 1,000 feet
was made in this hurdle by the ice in Febinary, 1886, The amount ex-
pended during the fiseal year ending June 30, 1887, was $9,877.66.  The
total amount expended to June 30, 1887, on the Horsetail improvement
has been $806,147.22; of this amount $225,060.31 was expended before
the adoption, in 1879, of the present project. It has resulted in secur-
ing o direct navigable channel with a depth of 8 feet. Further work
may be required to preserve this result,

Twin Hollows, west bank.~The present project for the improvement of
this locality was adopted in 1881, the object being to afford a channel
of not less than 8 feet; the natural channel was often not more than 4
feet deep in the shoalest parts, The work consisted of a bank revet-
ment 2,633 feet in length., The amount expended during the fiscal year
was $19,161.31. The total amount expended to June 30, 1887, was
$248,837.82, and has resulted in securing a navigable channel of not less
than 8§ feet. Itis proposed during the coming year to continue the
protection as needed. , ,

Tiwin Hollows, east bank.—The present project for the improvement of
this locality was adopted in 1881, the object being to stop the caving,
which extended over a length of 8,400 feet of bank, and the consequent
deterioration of the channel. Before the work was begun the caving
was progressing at therate ot several feet per day. ‘

Theé work done here for the' fiseal year consisted in the repair of the
revetinent. The amount expended during the year was $3,400.73. The
total amount expended to June 30, 1887, was $128,920.30, and has re-
sulted in the protection of 11,400 feet of bank. Of this about 2,809 feet
still requires additional protection to high-water mark., During the
coming year it is proposed to ¢complete this protection.

Pulltight.—The present. project for the improvement of this locality
was adopted in 1381, the object being to afford a channel not less than
8 feet in depth.  The natural channel was often not more than 4 feet
deep in the shoalest parts.  No work was done during the year at this
locality, as it is probable the river is not in a stable condition, and it
was thought best to defer work until the chinnel should become more
direct. The least depth in the channel at this place and-at Twin Iel-
lows was 84 feet during the season, The total amount expended to June
30, 1887, was $123,600.40. It is proposed during the coming year to
resume work at this place, if found expedient. . ,

Chesley Island. - Thepresentprojectfor theimprovementof this locality
was adopted in 1881, the object being to stop the erosion of the east
gide of the island, and the consequent deterioration of the navigation,
and also to close the chute west of the island, in order to afford, in con-
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nection with the works at Jim Smith’s, a channel not less than 8 feet
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 ice during the winter had broken a gap in the huardle de-
signed to close the chute to the west of the island. This gap has heen
closed, and the revetment of the east side of the island is in good con-
dition, The amount expended during the year was 89,117.556. The
total amount expended to Jnne 30, 1837, was $9!,224,05, and has re-
sulted in the protection of the east side of the island for a distance of
4,305 feet, and in closing partially the chute, affording, in connection
with the improvement at Jim Sinith’s, a navigable channel of not less
than 8 feet, It is not proposed to do any work here during the coming
year unless repairs may be again required.

Jim Smith’s —'Che present project tor the improvement of this locality
was adopted in 1881, the object bring to atiord w channel not less than
8 feet in depth.  The natural chaunel was often not more than-4 feet in
its shoalest parts, The amount expended during the year was 82,590.63,
and the work consisted in the raising of the wattling to 16 feet above
low water, The totalamount expended to Junc 30,1887, was 8309,114.44,
and has resulted in obtaining a navigable channel in which the depth
during the year wus not less than 8 feet, During the coming year the
work proposed will be necessary repairs, ; ,

Sulphur Springs.—The present project for the improvement of this
locality was adopted in 1881, the object being to aftord a channel not
less than 8 feet in depth ; it is infact a eontinuation of the work at Jim
Smith’s,  Work was begun in the fall of 1886, and continued during the
spring of 1887, The amount expended during the fiscal year wus
$152,717.26. The total amount expended to June 30, 1887, was
$1562,717.26, The works are of too recent date to state that they bhave
vet produced any effeet, but will require another season to develop a
decided benefit, The work for the coming year will consist in the. con-
tinnation of this work down-stream. B

Bank protection at Cairo.—The work at this point consisted in the re-
pair of the riprapping and the sinking of a mattress 544 feet in length,
About 3,600 square feet of riprapping was repaired. The object of
this work was the prevention of & threutened cut off into the Obio
River, which would bhave separated Cairo from the mainland, The
-work has succeeded in-holding this point and the river has changed its
course, 8o that there is no longer any danger, a large fill having been
made along the threatened bank. ,

The amount expended during the fiscal year was $8,0456.51, and the
total amount expended to June 30, 1887, was $160,439.32, During the
coming season no work is proposed, unless some unexpected eniergency
should eall forit.

With the appropriation asked for fiscal year ending June 30, 1883, it
is proposed to carry out the projects heretofore adopted, that is, to make
the improvement continuous, beginning at Saint Louis and working
down-stream. The changeable character of the river renders it imprae-
ticable to give in advance the exact localities where work will be re-

quired.

The original estimated cost of the work, as rovised in 1883, was. ... .. $16,997, 100. 00
The aggregate amotint appropriated to June 30, 1887, i8............. 3,738,600, 00
The amount expended to June 30, 1886, i8.....c..covetveaesanaaroenns 3,328, 431, 87

The amount expended during fiscal year ending June 30, 1887, exclu- N
sive of ontstanding liabilities, is.... ... cociciirvenrenenanaieans, 193, 076. 63
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July 1, 1886, amiount available ... ..... eementeruen b ———aaae R $41, 300, 65
Miscellaneous receipts .......cccue civercennnnee eeercesann ves cavuun 1.88
Amount appropriated by act approved August 5, 1888,...c0 ......... 376, 000, 00
A , B : . 416,311, 53

July 1, 1887, amount expended during fiscal year, exclusive - 5

of liabilitiea ontstanding July 1, 1886............ sheves $193, 076, 63

July 1, 1887, outstanding labilities...eee ceveven. cenene. 7,061, 88
| ———  200,138.51
July 1, 1887, amount available ...... eemn eeneeean veaas feeeeenieee 21617302

Amount (eetirﬁated) required for completion of existiz;gr project.... 13,257,500,(0
Amount that can be profitably expended in fiscal year ending June
; 600, 000, 00

B1II0 L A SRR
iSnbmit»md in cowmpliance with requirements of scotions 2 of river

and harbor acts of 1800 and 1867,

(See Appendix W 2,)

3. Gasconade River, Missouri.—~This river was greatly obstructed by
snags, logs, and leaning timber, which materially interfered with nav.
igation. Work was commenced on this stream in 1880, and the praject
adopted for its improvement consisted in the removal of the suags
and logs, and the cutting of the leaning timber, N

_The amount expended to Jutre 30, 18586, was $29,070.95, and at that
time the navigation was much improved. During the fiscal yearending
June 30, 1887, $3,3563.44 was expended in continuing the remowval of ob-
structions from the stream. ‘

- During the coming season these operations will be continued as long
as the funds available will permit. )

With the amount asked for fiscal year ending June 30, 18389, it is pro-
posed to continue the removal of obstructions and to close some of the
slilde chutes, in order to concentrate the water in the main channel of
the river, ' : : ‘

The original estimate for the improvement of this streain was 850,000,
of which 837,600 has already been appropriated, leaving an estimated
amount of $12,500 to complete the project. This amount will probably
Le exceeded, however, as new obstructions are continually forming, and
it will require a small amount each year to keep the channel open after
the prineipal work bas been done,

July 1, 1886, amount available.coaeeoaeniintiii i i e $929, 05
Amount appropriated by act approved August 5, 1886. ... ............... 7,500, 00
: ‘ . ' 8,429, 05

July 1, 1887, amount expended during flseal year, exclusive of liabilities
outstanding July 1, 1886.... ccevciicmcecni e viie i cee .. B, 363,44
July 1, 1887, amonunt available.. ..o veveervntvnrecorevnaneaaen e eanen 3,075, 61

Submitted in compliance with requirements of sections 2 of river and

harbor acts of 1866 and 1867, ’

(See Appendix W 3.)

4. Osage River, Missouri and K:.isas.—The navigation of this stream
was greatly interfered with by obstruections in the chanmel and shoal
crossings. - The original projeet, adopted in 1871, was to obtain a low-
witer navigation of 2 feet by means of dams and training-walls, but
this was abandoned and no other definite project was adopted. Theim-
- provements have consisted in the removal of overhanging trees froin the
banks, and of snags from the bed of the stream, und the construction of
wing-dams and training-walls. The amount expended to June 30, 1886,

g Aoantthateanbe “mﬁthbiy eipénded infiscal year ending June30, 1859 10, 000, 00
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Engines scomponnd oscillating and condensing): High-presaure cylinder, 20-inch

diameter ; low-pressure cylinder, 32-inch diameter; stroke, 4 féet ; out-off, 4 stroke.
Boilers (3): 42 inchos diameter; 26 feet long, with 4 flues 94 inches diameter,
Water-wheels: Diameter, 16 feet ; length of buckets, 11 feet,

~ The benefit of the snag-boat service to the Missouri River is obvious;
the necessity for the work has been set forth in the remarks on the Mis.
~ sissippi River. This stream is peculiarly liable to snags, a8 it has a
constant tendeney to change, and attacks its caving banks with great
violence. V v ~ _
With the appropriation recommended for the fiscal year ending June
30, 1889, it is proposed to outfit the new snagboat and work her in the
river as long as the season and funds will permit.

ESTIMATES,
For outfitting nndvcoixipleting snaghoab .ooeeeo...... teceearavsituarinnones $10,000
For operating boat six months, at $4,000 permonth .. ....c.ceevaiiiann .. 24, 600
For ropairs, incidental expenses, €10 cecevr cavnroncreenrncarannn.. cmeacess 10,000
TOUAL «envmmcne cevececamm e s aocmes soccas anenconnsaannsvnns senans 44,000
Money statement,
July 1, 1886, amount available. oo e e cone it i et e, $43, 123,89
Amount appropriated by act approved August 5, 1886 .vuveecnesnonan... 22, 600, 060
. .. 65, 623. 89
July 1, 1887, amount expended during fiscal year, exelusive of liabilities
v outstanding July 1, 1886 «eccererranrrenvaiiareinriiamevoreommennnan- 59,430, 35
July 1, 1887, amount available. .o crreer nnr aniecns e et 6, 193. 54

Submitted in complianco with requircinents of sections 2 of river and

Amount that can be }rroﬁtably expended in fiscal year endin gJine 30, 1889_:17!, 000. 60
barbor acts of 1866 and 1867.

W 2,

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE OHIO AND
ILLINOIS RIVERS. ‘ )

I assumed charge of these works, relieving Maj. O. H. Ernst, Corps
of Engineers, on November 13, 1886, by virtue of Special Orders No.
243, Adjutant-General’s Office, Washington, October 19, 1886,

This report includes the operations for the entire fiscal year.,

PROJECT.

The object of - the improvement is to obtain a minimum depth at low
water of 6 feet from the Illinois River to Saint Louis, a distance of 41
miles, and 8 feet from Saint Louis to the Ohio River, a distance of 191
miles, the natural depth being in many cases from 34 to 4 feet. The
_initial point of the work, for the lower portion, is Saint Louis, the pro-
gram being to-make fhe work continuous, working down-stream from
that city. Work at detached points has also beeu carried on under
allotments specially made by law for the improvement of lavdings and
the protection of local interests. T o

The plan for the general improvement contemplates. a reduction of
the river to an approximate width of 2,600 feet below Saint Louis, the
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natural width being in many cases from [ to 14 miles, and to protect
the alluvial banks from erosion. The methods employed are to build
up new banks with the solid matter caught from the river itself by
means of hurdles and revetment of the banks both new and old.

ORGANIZATION.

The organization of the enginecring staff during the season was as
follows: :

A supervising engiieer was assigned to the general supervision of
all the works and of the sapply depot; his office was in Saint Louis,
and his duties wero to advise and direct the resident engineers, and to
have speciul eharge of the supply of brush and stone and of the towboat
and barges engaged in that work, ,

The resident cngineer was provided with quarters and an office at
the work. His duties were to have immediate direction of the work of
construetion, to make such surveys and observations as might be re-.
quired to keep the progress map, upon which all work was to be located
as fast as constructed, to keep the journal and other records of. the
work, to prepare pay-rolls, to render quarterly property returns, to
supervise the kitchen, mess rooms, and quarters, and to render wee{tly,
monthly, semi-annual, and annual reports to the officer in charge, for-
warding them through the superintending engineer. The superintend-
ing engineer was Mr. D. M. Currie. Resident engineers: At Horsotail
(Carroll’s Island), Mr. W. 8. Mitchell; at Twin Hollows (east and west
bank), Mr. W. 8. Mitchell, assisted during the fall season by Mr., E. D.
Libby ; at Chesley Island, Mr. Johu U, Holman ; at Jim Smith’s and
Sulpbur Springs, Mr. John O. Holman, assisted by Mr. C.D. Lamb; in”
charge of procurement of brush, Mr. J. B. Savage. :

WORK ACCOMPLISHED,

Ovwing to the small amount of funds available the work laid out for the
year consisted only in the extension of the Jim Smith works down-
stream, the new work being designated as the Sulphur Springs work,
the repair of dumages caused by the ice, and the revetment of the
banks (east and west) at Twin Hollows, DPlate 1 is a general map of
the river between the Saint Louis Bridge and Foster’s Island, a distance
of 27 miles, showing the location of these places.

HORSETAIL,

The work at this locality consisted in. the repair of the Carrolls
Island hurdle. The serious damage sustained by this hurdle from the
breaking up of the ice in February, 1886, consisted of a break begin-
ning 500 feet east of the angle in the ;hu‘r&le and extending 1,000 feet to
the sand-bar, and & unmber of separately displaced and broken braces,
stringers, and piles. These last were mostly confined to the drift row,

In the muin break no vestige of' the liurdle remained except the mat-
tress, which was found in place. ‘I'he depth of water fowing through
the break was about 10 feet, and the'current very strong, The line was
ro-established without difficulty, with three rows of oak piles with
braces and stringers, as in the ordinary type of hardle, and in addition
the hurdle was wattled to a 20-foot stage, beginning at the sand-bar
and extending amound the angle to Carroll’s Island, a distance of 2,200

feet.
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In the old portion of the hurdle the wattling had been placed as high
a8 12-foot stage, but was found very much broken and was repaired,

All of the displaced piles, braces, aud stringers were reset, and all
bolts in the old work were tightened or renewed where necessary.

Work was completed April 29, when the quarterboats and outfit were
removed to Pulltight, Ill,, where, after taking down and loading on a
barge for removal all the portable buildings at that camp, the force of
laborers was discharged.

The immediate effect of wattling the Carroll’s Island hurdle was to
shut off the lurge body of water lowing back of the island and to in-
crease the draught of the water across the burdle below the angle where
the current still endeavors to pass across the head of the island. A
slight surface cutting of the bar above the island resulted, but as the

~suid-washed oft' seemed to be deposited in the passage east of the isl-
aad, no serions damage was done,

The condition of the hurdles and tars above the Carroll’s Island hur-
dle is substantinlly the same as that given in the last annual report,
the ouly change observed being the loss of about 40 feet of piling at
the outer end of secondary hurdle No. 32, and a general deterioration
in the condition of the wattling in all the hurdles, due in great part to
gradual decay.

The works at Horsetail have succeeded in obtaining the result re-

-.-quired, that is, & channel depth of not less than 8 feet. The contrac-
tion of the channel to 2,600 feet is gradually taking place and will no
doubt be accomplished in the near future. --

- This was formerly one of the worst places below Saint Louis, but now
the boats navigating the river find no difficulties here.

Plate No. 2 shows the condition of the work on June 30, 1887.

TWIN IHOLLOWS,

FLast bank.—The work here consisted in the repair of revetment.

No work had been done in this locality since the fall season of 1884,
at which time the primary hurdle and secondary hurdles Nos. 1, 4, and
b were repaired, and the works generally were in good condition.

After the high water had passed, an examination of the bank at this
place showed that the stone-work in the revetment was broken and
needed repairs for halt a mile below a point about opposite to the Up-
per or North Twin Hollow on the west bank, and, in addition, that the
two large circnlar caves which were in this section of the bank, and
which had previously been revetted, had been seriously enlarged, and
the riprapping in them almost entirely destroyed through the slipping
of the bank. »

In the repairs the stone was removed wherever necessary and after
grading the bank it was replaced, and if insufficient to thoroughly revet
the spot, it was supplemented with new stone.

The outer edgesof the cavesand all projecting points were graded away
and brought to a slope 2: 1, that the bank might present as even a sur-
face as possible to the water flowing over it at higher stages. The sur-
facing of stone was made very heavy, each stone being carefully placed
in position. The revetment was brought to the 20-foot contour above
low water. N

These repairs were begun November 1, and were completed Novem-
ber 20, when the quarterboat and force of 40 men which had been em-
ployed were removed to Twin Hollows, west bank.

‘When this work was first contemplated it was intended, in addition,
to raise the stone-work immediately below this section of the bank from
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14 feet, to which it has been completed, to 20 feet above low water,
and to thoroughly protect with stone from the edge of the low-wuter
mattress to the latter height the section of bank lying between the
down-stream end of the 14-toot stone.work and the head of the primary
hurdle at Pulltight, but owing to the shiortness of tle season aund the
scarcity of laborers at the west bank it was decided to postpone this
work, which was not of immediate necessity, and to transfer the force to
the west bank. o ,

In the repiirs indicated 2,828 cubic yards of earth was graded from
the bank, and 61,288 square fect of the bank was revetted with 2,038.41
cubic yards of new stone, and 10,000 square feet additional was revetted
with stone removed from the bank and replaced.

West Bank.—The work at this point cousisted in the revetment of the
artificial bank which had been formed by accretion works, Tho river
showing a tendency to cave the bank at the head ot the work, it was
determined to revet this portion. This erosion had been going on for
over a year, and is due to the growth of a bar on the west side of the
lower end of Carroll’s Island,; which throws the current of the river
against the Twin Hollows huardles. To stop this erosion it was deter-
miined to revet the bank thoroughly, beginning at the head of the works
and working down-stream as far as the short season would permit.,

The necessary plant, consisting of quarterbeats, waysbarge, pile-
driver, ete., which had been in use at Cairo, I1L, was brought to Twin
Hollows October 24, and the constraction of a low-water mattress was
at once begun. The head of the mattress was located immedintely be-
low the wreck of the old ¢rib-work and against the bank 200 feet inside
the line of the primary hurdle. [t followed the bank closely at dis-
tances varying from 200 feet to 300 feet from the primary line, and
finally crossing outside of that line at secondary hurdle No. 1, camo to
an end 100 feet below the latter hurdle. The mattress was completed
November 29, It was of the usual type, 120 feet in width, and with a
total length of 2,633 feet. No especial difficulty was encountered ether
in constructing or sinking it, although at times a want of a sufficient
number of laborers and the sharp curves about the ends of secondary
hurdles Nos. 0 and 1 and in the deep recesses in the bank somewhat
delayed the construction. The maximum day’s work was 153 linear
feat, and the average about 94 feet for the seasou.

Oun November 22 a quarterboat and force of men, which werc brought
from east bank, begun grading and riprapping the bank above the shore
edge of the mattress, and at the end of the season hud completed the
revetment on 800 linear feet of the bank, and partially completed it for
250 feet further, or to a point 230 feet above secondary hurdle No, 0.
Iu addition, stone was placed for 100 feet around the end of hurdle No.
0, and extending from the maftres¢ about half-way to the top of the
bank. The atone-work began on the upper side of the old cribs, at the
head of the primary hurdle. It extends from the muttress, 4 feet above
low water, to the top of the bank, which is here from 18 to 20 feet above
that level. o :

In placing the riprapping the stoue was laid on the bank, beginning
at the low-water mattress, and extending as far as the natural slope
remained 2: 1 or loss. . Above that the bank was graded {o the slope
2: 1, the earth being thrown out over the stone tirst laid, and the rip
rapping was then carried to tlie top of the grade, the stone being placed
on the hard, compact bank, :

In all, 43,000 square feet of bauk was revotted with stone and 1,400

cubic yards of earth was graded away.
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All work was suspended December 2 ou aceount of the extreme cold
‘weather. The heavy ice then running in the river prevented an imme-
diate removal of all plant to the winter harbor at Bushberg, and it was
not until December 8 that this was accomplished. ;

Although the neason was very short—about five weeks—it was very
favorable to the proseeution of the work, the river remaining through-
out that time at a remarkably low stage, - = -

This. work, in connection with the works at Pulltight and Beard’s
Island, has resulted in giving a good navigable channel, with a least
depth of 8 feet. The ¢hannel is somewliat tortuous, making a rather
~ abrapt erossing at Pulltight, but it is probable that this will be rectified

when the river has asssumed its stable direction.

Plate No. 3 shows the condition of the work on June 30, 1887,

CHESLEY ISLAND.

The work at this locality consisted in closing a break made by the
ice and drift in the hurdle ¢onstructed in 1885 for the purpose of clos-
ing the chute between the island and the west bank of the river, The
break of 170 feet in length, near the middle of the hurdle, was closed ;
the drift, which collected in large quantities against the piles, was
loaded with stone sufficient to sink it to the bottom, and an ‘extra row
of piles was driven across.the chute, just above the hurdle, to protect it
from drift during high-water periods.

The following table gives the amount of work done:

Kind of work. Number. L}é’:‘“ B&ﬁ“
R ICTY 1L £ ORI DR 953 |.eureenifinnsnnne
Braces Placod . .oveeeemreieirariiceniseniiriorernoanranririnensnoeisaas 42 |eeernnarfonmrrnes
Stringers placed. ... .oo.. .. LIl L ] do
Foundation-mattress sunk 530 | 42,100
Drift-mattreas snBK.cevercvacccrcinrnrnones [ 463 | 17,000
Revetment PlaCel.ccrvester vesvncnanoneae. cearesarvsrovrmoconnenmenasssnon 200 ] 10,000
WattlDE PIRCRE caeeveiiieiinrirornsiorcecrcoecnecnvicanmnenntennncans ceessvenns 30 bl

The piles were driven above the linc of the old hurdle, as the water
through the break and below it was considerably deeper than the water
aboverit. Three rows were driven, 18 feet apart, the ends of the hurdle
extending 30 feet beyond the break, with the brace-piles close to the
drift row of the old hurdle. The piles in the drift row were driven
double every 12 feet, the hurdle-piles were driven every 6 feet, and the
brace-piles 12 feet apart. . ’ ,

Longitudinal stringers were placed on each row at the 16-foot. stage,
with cross stringers every 12 feet, bolted to the longitudinal stringers.
Braces were placed against every drift and every other hurdle-pile, all of
them hung with clevises to the row below. The upper end of the brace
X:ls framed -to the pile and seeured to it by a three-fourths inch seroaw-

tl ct ’ P ;

The foundatiomrmattress was woven on way flats in the usual man-
ner. It was built the fall length of the hurdle, 50 feet in width, ex-
tending 15 feet above the drift row and b feet below the brace row. A
mattress was also constructed and placed in the break to prevent further
scour. It was 230 feet long by 110 feet in width, completely covering
the entire surface of the break, with the ends lapping on to the foun-
- dation mattress of the old hurdle. A rise in the Meramec River
brought a large field of diift against the hurdle just after the founda-
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tion maftress was placed. A mattress from 35 te 40 feet in width, con-
sisting of & double layer of brush, wired to poles placed 6 feet apart,
was built on the drift around the new work with the ends resting on
the old hurdle. Stone to the amount of 788 yards was put on this mat-
tress, sinking the drift to the bottomn, forming a solid protection up to
the 11-foot stage for the new work. For u high-water protection agninst
drift a row of piles was driven about 75 feet above the floating drift,
clear across the chute, with the top of the piles left at the 22-foot stage
6 feet higher than the hurdle. They were driven in clamps, about 16
feet apart, with three piles to a clump, the down-stream pile about 6
feet below the others and bolted to them by 1-inch screw bolts.

A slight scour in the revetment at the island end of the hurdle was
repaired, and an extra layer of stone was spread over it for a length of
200 feet by 50 feet in width.

The drift-row ot the hurdle, at the island end, was extended 50 feet
nearer the shore and wattling placed on it as high as the stringer for a
length of 30 feet, with the shore ends of the brush resting on the revet-
ment and held in place by a layer of stone.

The season’s work began April 13 and closed June 20, during which
time the maximim force employed was 58.

Plate No. 3 shows the condition of this work on June 30, 1887,

The result obtained by this work is not yet demonstrated and ¢an not
be stated until the next run out of ice and high water. The effect of
the work as a whole, since its conception, has been a decided fill in the
chute, and will no doubt result finally in closing it. ’

JIM SMITHS,

The only work done at this locality was the wattling of hurdle lines
Nos. 6, 64, 7, and 73, from the 8-foot to the 16-foot stage, and the re-
pairing of the wattling on No. 53.

The amount of wattling placed on each hurdle is shown in the fol-
lowing table:

Hardle line. L}:&:r e%:'ro
L 7 T R 1,000 3,025
D L S S 726 5: o7
D O O . 715 6,134
B =128 6,012
O, Theaeeenniiviuisnnnerascesummmancemeceronersronsss tonernrssansossvoosesonnnnsss )
1 é,154 28,273

The brush used in wattling these hurdles was Janded by the steamer
Gen. Gillmore at the river end of No. 74, and from there it was hauled
by teams over the bar to the different hurdles as required. ‘

Lines Nos. 6, 64, 7, and 74 were wattled in the order named, from the
8-foot stage, or from the surfuce of the bar, where the wattling pre-
viously placed was covered, to the hurdle stringer. For a distance of
155 feet on Nos. 6 and 7 the bar had formed up to the hurdle stringer.

Line No. 5} was wattled in 1885 from the bar, which had raised to
the 11.foot stage, 3 feet above the wattling placed when the hurdle was
constructed, to the hurdle stringer, but during the high-water period, in
the spring of 1886, the bar scoured from between the wattling, leaving &
gap 1,000 feet long,
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The brush remaining oi hand after wattling the lower lines was used
in closing this gap. The results obtained from this work have been
entirely satisfactory, a large fill has been obtained, and will continue
to increase. This is shown on Plate No. 3.

SULPHUR SPRINGS.

The plan for the improvement comprises a secondary hurdle every
1,000 feet from the shore to the river line B. D. 0. B, (Plate No. 3), which
extends from the foot of Jim Smith’s to the head of Foster’s Island.

Eight hurdles were constructed, Nos. 1, 3, 4, and 5 in the fall season
of 1886, Nos. 6, 7, 9, and 11 in the spring season of 1887, Nos. 2, 8,
and 10 were omitted. The anount of work done on each hurdle is-
given in the following table : '

o y Pllea driven. Stringers. Braces.
Designed |
i
of hardle
No. of hurdle. from bank Depth | Liuesr Linear Linear
to river | No, | 4 ipe feet | No.| feet | No.| feet
line. tiven. | of line. of line. of line,
Jeeeeevrnciacnasrnsrevannanns 1,165 | 638 8, 406 1,200 | 178 1,200 | 285 1,200
Boerree corrtivrntunnnctrsnns 1,180 | 245 3, 860 575 576 | 130 876
4 reirrrimeienrecrerceanan 1, 355 77 8,532 1,866 ] 163 1,366 | 8ie 1,455
Biveceaivescnnnersronsonosens 1, 600 82 0, 629 1,620 147 1,020 | 354 1,620
B.ceeeencnconcnccsnionntrnnes 1,000 | 820 11,402 2,820 | 143 2,820 | 289 1,735
Fecteosvercnensncaosnnsscans 1,020 ] 713 10,974 2,120 | 200 2, 12071 837 1,050
L 2, 2,220 1 60 9, 140 2,130 | 116 2,110 { 368 2,130
D R 2,650 | 687 9,312 2,650 178 2,650 | 424 2,550
Total..eecersemaccecans 13, 870 i5, 012 71,345 13,660 11,101 13,860 {2,612 13,206
Mattress, ‘Wattling. Revetmont.
Length of
No. of hardle. hurdle in
Linear { Square | Linear S?nnm Linear | Square J‘.‘,‘,’,?gg'fs‘;‘-}_
feet. eot, feet, eot. feot. feot. '
) S 1,220 92,7201 1,200) 20,800 200 | 15,000 1,216
Betirvcennccncerorsovoneraaes 540 43,200 576 13,800 200 11,000 B5i6
[ S 1,300 | 08,800 | 1,355 30, 080 200 13, 000 1,280
Brreeeennrnnranner o 121,800 | 1,6207| 39, u80 200 | 16, 000 1, 600
O 1,605 | 156,025 | 1,450 31, 100 200 9, 000 1, 680
O 2,090 | 180,550 | 1,600 28,020 200 | 10, 800 1,870
Qecnrercornnscrronnsnacnenes 2,130 { 181,050 | 1,685 40, 760 200 2 2,080
) & S, Bescesrbuncsonsnans 216,750 | 1,900 41, 780 200 12,00 2, 550
TOtal -.ceeverannerennss ~13,265 |1,099,89C | 11,875 | 247,140 1,600 | 98,400 12, 860

Driving of hurdle No. 1, the same as No.9 of Jim Smith’s, was the
first construction work done at Sulphur Springs. It was begun Oeto-
ber 1, and driven a length of 1,220 feet, 100 feet beyond the river line,
No. 3 was driven 640 feet from shore, leaving 600 feet undriven. No. 4
was driven full length, 1,300 feet, and No. 5 1,200 feet, 340 feet inside
the river line, o

Three rows of piles, from 18 to 20 feet apart, were driven in each
hurdle, with the piles spaced 6 feet apart in the drift and hurdle rows
and 12 feet in the brace row. Six drivers were in service a total of
1,232 hours, driving 1,834 piles a depth of 27,5616 feet, an average of 1.49
piles per hour, with a depth of 15 feet for each pile driven. With shoal
water and a slow current the driving was easier than usually found on
contraction works,
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A foundation-matfress was construcied and placed the full length of
each burdle, with an average width of nearly 80 feet, the mattress ex-
tending 10 feet above the drift-row and 26 feet below the brace.row.
1t was woven on fluts fixed with ways, two flats being placed above the
drift-row, one between the drift and hardle rows, one betweon the burdle
and brace rows and three below the brace-row. The mattress was made
continuous the full length of Nos. 1 and 3, and with only one break in
Nos. 4 and b,

The hurdle-stringer was placed at the 16.-foot stage, the height to
which the hurdles were constructed. A double row of-drift-stringers
was placed, one at the G-foot stage and one at the 17-foot stage. The
drift-stringers were placed by hand, the upper from a barge, on which
was loaded each time piles sufficient for a hurdle, the lower fromn a flat
with fixed trestles on it holding the piles at the 6.foot stage. To
strengthen the river ends of the hurdles cross-stringers reaching from
the drift to the brace row were placed every 12 feet for u distance of 636
feet on No. 1, 120 feet on No. 3, 372 feet on No. 4, and 108 feet on No. 5;
each cross-stringer being bolted to the drift-stringer, the hardle-stringer,
and to the brace-pile.  Serew-bolts 1 inch in diameter were used in bolt-
ing all the stringers.

Both the drift and hurdle rows were braced. The drift-row braces

were spaced 6 feet: apart, with the bottom of the brace secured to the
hurdle-pile by a clevis, and the top framed to the drift-pile, every other
one to the keight of t-fxe upper stringer and half to the lower stringer.
The burdle braces were spaced 12 feet apart, with the bottom secured to
the brace-pile and the top framed to the hurdle-pile. Flats with plat-
forms at a height convenient for working at the 6 and 16-foot stage
were used in framing, which consisted of fitting the brace to a shoulder
cut 1§ inches deep in the pile just below the stringer and bolting the
brace to the pile with a §-inch screw-bolt. The clevises were made of
l-inch iron for theriver ends of the hurdles and §-inch iron for the shore
ends.
Wattling was placed on the hurdle-row the full length of each hurdle
from the mattress to the 8-foot stage. The portion below the wafer was
woven in courses of 1 foot in height, tied together where the brush
crossed befween the piles with wire or sisal yarn, and pushed to the bot-
tom with hardling-forks. Above the water each piece of bresh was
woven to its place separately, with the butts on the down-stream side
fastened to the pile by 20d. nails, i :

To protect the bank at the shore end of the hardles, riprap was placed
from the mattress to the top of the bank for a distance of 100 feet above
and below each hurdle-row.

The order of coustruction for hurdles Nos. 1, 3, 4, and 5 was as. fol-
lows : Driving, mattress construction and sinking, drift-row stringing,
drift-row bracing, hurdle-row stringing, wattling, hurdle-row bracing,
cross stringing river ends, and the placing of riprap any time after the
mattress was sunk. : .

Tbe construction work was suspended November 29. The'maximum
force employed at any one tine was 278. Eleven portable buildings
were erected for quarters on the bank just below No. 5. The roofs of
the buildings were re-covered with canvas and painted, their erection
and painting occupying the time from September 30 to October 9.

The dumage to the burdles by ice during the winter was very sinall.
The drift-row of No. 1 was broken in several places and 75 feet carried
away from the river end. A few piles were broken at the ends of Nos.

4 and b.
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The first work done on tie resumption of work, March 21, was the
closing of the gaps at the shore-end of Nos. 1, 3, 4, and 5, the higher
stage of the river permitting the extension of o. 170 feet nearer the
bank ; No. 3, 35 feet; No. 4,55 feet ; and No, 5,60feet. Work on hurdles
Nos. 6 and 7 was started March 93, The drlving of No. 6 was nearly
completed, with the other work well up, when & rapid rise in the river
carried away 400 linear feet of piling from the river end with 150 linear
feet of floating mattress. The wreek of No. 6, with two brush-barges and
several mattress-flats, lodging on the end of No, 7, carried away 250 feet
of piling and 90 feet of floating mattress. J)rnvmg on Nos. 9 and 11 was
then begun, and their constraction carried full length without trouble—
No. 11 to'the river line, a length of 2,550 feet; No. 9, 2,130 feet, 100 feet
inside of the line, where it was stopped owing to fts encroachment
on the steamboat channel, Driving on No. 7 was then resumed and
the hurdle extended to the river lme, a length ot 2,130 feot. No.b was
also driven from the end of last fall’s work to the rxver line, an exten-
sion of 340 feet. After No. 5 was completed, the river end of No. 6
was again driven nearly to the line, when a rise in the river carried away
185 feet of piling, but without damaging the floating mattress inside of
it or the hurdle below.

The order of construction and also the form of the hurdle was some-
what changed from that of last fall. (See Plate No. 5.)

The drift-piles were driven 12 feet apart, and for a distance of 300
to 700 feet. At the river ends they were driven double, the lower one
from 2 to 4 feet below the upper one, and both bolted to the drift-
stringer. Unly two rows, the drift and burdle, were driven in Nos. 9
and 11, and the river ends of Nos. 5, 6, and 7.

Strmgers were placed_on both ‘purdle and drift rows at about the
16-foot stage. The drift stringers were generally placed while the
foundation mattress was floating, but at the river ends of Nos. 6 and
7 it was found necessary, on account of the strong current, to place
the drift and also the hurdle stringer as the piles were driven, in order
to hold them in position. Cross stringers reaching from the drift to the
hurdle row were placed every 12 feet on No. G for a length of 250 feet
from the river end. A double row of cross stringers was placed on 800
linear feet of the river end of No. 7, one every 36 feet, bolted to the
drift and hurdle stringers, and one evelv 24 feet, plac,ed at the 9-foot
stage, bolted to both piles and to both of the braces. Braces were
placed every 12 feet against the drift and hurdle rows. In the hurdles
having only two rows of piles the hurdle-row brace was driven in the
line of the undriven-brace row from 6 to 8 feet through the mattress,
then pulled over to the hurdle stringer and bolted to it and to the hur-
dle pile. Most of the drift braces were hung with clevises to the hur-
dle piles, but a Jarge number, especially at the shore end of Nos. 9 and
11, were dmven through the mattress alongside the hurdle pile and
pulled over to the drift row.

Where the brace row was omitted an extra flat was used in the ¢on-

struction of the mattress, two being placed above the drift row, one
between the drift and hurdle row, and five below the hurdle row. In
the strong current at the end of the hurdles the up-stream edge of the
mattress was stiffened with heavy poles, wired to it every 12 feet, to
prevent the mattress from breang nlong the drift row while sxnkmg
it. The wattling on the upper hurdles, Nos. 1, 3, 4, and 5, was raised.
from the 8 to the 16 foot stage. - On Nos. 6 and 7 Wattlmg was carried
full height, from the shore eund, for a length of 900 feet on No. 6, and
1,150 feet on No. 7. Curtain mattresses were used in place of wattlmg
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on the river ends of Nos. 5, 6, and 7. They were made in lengths of
100 feet, by a width of 12 to 20 feet, 30 that the upper edge of the mat-
tress when launched against the drift row was at the 10-foot stage.
These mattresses on No. 5 were placed on the new work to the river
line for a length of 500 feet beyond the wattling ou No. 6, and 400 feet
on No.7. Obn No. 9 the wattling was carried full height, 1,200 feet
from shore, and 385 feet beyond, only to the 10-foot stage. On No. 11
the wattling was carried full-height & length of 1,000 feet. The large
amount of dift accumulated on Nos, 6, 7, 9, aud 11 prevented the ex-
tension of the wattling to their river ends, . _

The shore ends of Nos. 6, 7, 9, and 11 were protected with riprap, No.
0 only to the 16-foot stage, the otbers to the top of the bank.

The maximum force employed was 430. Upon the closure of the
works, June 25, all the plant was transferred to the flcet at Bushberg.

The scour caused by the strong current passing under the drift, which
collected on the river end of the hurdles during June, carried away 65
feet from the end of No. 4, 20 feet from No. 5, and 50 feet from Nos, 9
and 11.  About 100 feet of drift row was broken on the end of Nos. 5,
7, and 9, without breaking the hurdle-row. ,

Plate No. 3 shows the condition of the work on June 30, 1887.

The effect produced by the works at Sulphur Springs ‘ms been, for
the portion constructed lass fall, a large deposit of material, The oifect
of the work doue during the spring is not yet very apparent, as it is too
recent to have as yet produced much effect; but it will without doubt, as
in all similar cases, produce the desired result of narrowing the river to
the required width of 2,500 feet.

CAIRO BANK PROTEGTION.

Special mentioun of this work, with an allotment for its prosecution,
has been made in the river and harbor appropriation bill, the allotment
coming outof the amount appropriated for the improvement of the Mis-
sissippi River, between the Illinois and Ohio Rivers. The object of the,
work is tho protection of the bank of the Mississippi River at Cairo,
where a cut-off into the Ohio River was threatened.

An examination of this bank and the works executed for-its protection
was made July 22, 1886. The river, however, was at a stage marking 163
feet on the Cairo gauge, and exposed to view only the stone-work of the
medium stage protection and those portious of the low-water mattress
of 1884 which covered the spur-dikes. The stone-work wus in excellent
condition, very slight repairs, which conld have been done by replacing
the stone already there, being needed. Below the water-surface the
work seemed equally good, as no evidence of a break or slip in the bank
could be seen. ,

In September a force was organized and the plant made ready for
work at Twin Hollows, but before beginning work it was transferied for
duty at Cairo, in accordance with orders dated September 28, This
change of plan wag oceasioned by the report of Mr. S, 8. Taylor, of the
Cairo Trust Property, dated September 27, on the probable settling of
the longitudinal stone wall which ¢onnects the water ends of spur dikes
Nos. 3 and 4. To repair the damage or correct such a tendency, it'was
thought necessary to place a mattress between theso dikes outside of
and overlapping the mattress of 1884, thus nearly donbling the width of
the low-water protection at that place. : _

The steamer Jack Frost was chartered from the Huse and Loomis Ice
Company, and, October 1, started from the harbor for Cairo, towing
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the barges and material necessary for the oonstmction of ‘the mattress,

‘and a barge loaded with stone to sink it. At Grand Tower forby mei
wore discharged ou account of refusing to coal the steamer. This se-
riously erippled the force and considerably delayed the work, as it'was
difficalt to procure good laborers, and those who were hired wero uu.-
accustomed to the work. The Heet reached the foot of Power's Island
October 4, and remaiined there until the 9th io procure brush for the
mattress ; .) 23.46 corils were eut and loaded on barges. While procaur-
ing brush the steamer proceeded to Cairo and an examination was
made of the work in question. The lower half of the wall was found
intact, and the upper half did not seem to_have settled, but to have had
the top destroyed by ice. Abont 20 feet of water was found on top of this
portion of the wall in the deepeqt pace. Tho spar dikes and thie re-
mainder of the revetmeunt were in” good condition. The water-sarface
marked about 7 feet on the Cairo gaugo at thig time, and at’torded an
excellent opportunity for an examination of the works. As it did not
subsequently rise above that level, it was most fuvorable for the con-
struction and placing of the m.uttre%s.

The fleet reached Cairo October 10, and work was at once begun.

"As no farther service was roqmrml from the steamer Jack Frost after.
reaching Cairo, it was dismissed and started for Suint Louis on the 11th,
The mattress was constructed without diffienlty, and was sunk into
place October 20, It was 544 feet in length and 120 feet in width, and
extended from the third to the fourth spur dike, lapping on the mat-
tress of 1834 and completely covering the outer slope of the longntudnml
will,

In addition about 3,500 square feet of the riprapping was repaired
by resetting the stone wherever it showed a break or tendency to slip.
Most of tlns work was done ou the spurs where the stone had been
slightly displaced by ice.

All work was (,nmp!etvd October 22, and the fleet removed to Twin
Hollows, Westbank, by the steamer General Qillmore, arriving there
on the 24th, Three empty burges were left at Cairo o await the second
trip of the steamer, and were brought to Twin Iollows on thoe 29th.

Plate No, 4 shows the condit’on of the work on June 30, 1887.

This work has resulted in protec tmg the bzml\, and, in ('mme(,twn with
the (,hanges which have taken place in the river at this point, has re-
sulted in preventing the threatened cut-off.

PIASA ISLAND. .

Work at this point consisted in the washing ont a channel through a
bar which had formed below the opening made in the dam for a low-
water channel. This was done by the towboat Gencral Gillmore, at a
small expeuse, the cost having been $366,75,

MATERIAL,

Brusk.—The bruslt used in the mmtmctmu was procured by hired -
labor from the banks or islands in the river wherever convenient, a
royalty of 10 cents ‘per cord being paid to the owners of the land from
which it was obtained.

In the full season o party, ('mmstmg of tlm'tv five inen amd six teams,

g organized September 22, awd ‘commenced work on the Missouri
shore below Fine’s Bluft on the following dey. This foree wais ghad-
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ually increased to the full capacity of quarterboat No. 7, and by the
second week in October consisted of forty-five laborers and fifteen
teams, with the usual complement of foreman and kitchen crew,

On October 19 it became necessary to increase this force to a double
capacity for a short. timne, in order to supply suflicient material foy the
mattress work about to be commenced at Twin Hollows. Barge No. 12
was fitted out at the supply depot with portable quarters and a board-
ing outfit, and being received on the above date, the force was incereased
to one hundred wen and twenty-four teams.

By November 1, a suflicient surplus baving been procured, the force
was reduced fo about sixty men, with twenty teams, and maitained at
about this status until the season’s work was completed, November 25,

Brush was procured during the season at FFine’s Bluff, Chesley Island,
Jim Smith’s, Arsenal Island, Currall’s Island, and Beard’s Island, and
all the available brush procured at cach of these localitices, except a
small amount on Carrpll’s and Beard’s islands.

The weather during the entire scason was very favorable, not more
than four days being lost on this account.

The small amonnt which could be procured at each locality, necessi-
tating the moving of the plant six-times in a season of nine weeks’ work,
rendered progress slower than it would otherwise have been. The
amount procured was b,144.4 cords.

In the spring season the aetive work of procuring brush was com-
meneced on March 16 at Foster’s Island. Previous to this time a fow
men had been employed several days at Bushberg Harbor, preparing
the quarters for occupancy and getting the plant ready for active work.
On the 16th a force of fifty laborers and twelve teams, and the usual
foreman and kitchen contingent, was employed.

The force was kept at about this capacity until April 25, when the
force was reduced about one-third, as there was quite a surplus of brush
on hand. From this date autil the close of the season’s work, June 10,
the force of laborers averaged about thirty men, the proportion of teams
varying from ten to twenty, according to the length of haul. Brush was
procured at four localities, viz: Foster’s Island, Calico Island, Rush
Tow-head, and Harrisonville Bend. At the last-named loenlity, where
the season’s work ended, the haul became very long, being between 14
and 2 miles. Some available brush remains at this locality, and also a
small amount on Calico Island. , v .

The weather was quite favorable, for, although considerabls time was
lost. on account of rain, the roads over which the brash was hauled did
not at any time become as heavy and impassable as is usual in the

spring season,
The amount procured was 5,799.1 cords, making the total procured

during the fiscal year 10,943.5 cords. } A

Stome was obtained from the Glenwood Lime and Quarry Association
at a cost of 47§ cents per cubic yard. Piles were obtained by coutract
from Mr. John Oleary. Rope, spikes, iron, nails, and.screw-bolts were
obtained by contrict with different parties, Other material, as needed,
was pbtained on bids or by purchase in open market.

Abstracts of all the bids received on formal contracts during the
fiscal year are appended, and -marked Appendix C. _

Subsistence stores were purchased in quantities as required, a sup-
ply sufficient for fifteen days being purchased at one time, except fresh
meat, which was delivered as required. The cost of subsistence was 37

cents per man per day.
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SUPPLY DEPOT.

' The supply depot was under the immediate charge of Mr. O. L. Steven-
son; the subsistence department under the direction of Mr. 8. 8. Van
Norman. All supplies, except brush, stone, and piles, as obtained, were
delivered at the depot and thence distributed on requisition to the
different works. In addition to this fanction of the depot, it was also™
a general repair-shop, where all repairs to plant not requiring dockage
were made. Duting the season 18 pile-divers were thoroughly over-
hauled aud repaired ; 12 barges, 2 quarter-boats, 1 machine-shop, 1 mat-
tress-barge, 77 flats, 52 skiffs, and 36 yawls were repaired. - The plant is
now in & good condition for resuming operations.

The presont valuation of the property remaining to be distributed on
installation account is given in the following table :

Balance Balance

Class of property. July 1, 1886, Debits. Credits. | J ul%:’l .:w,
Bargea,model, and 8t ..o ivnieennn ceieniiaenans 968, 292.91 | $12,751.80 | $20, 226,34 | - $58,818.37
Boat, machine-8hop coeeeerereeciiinnciiecinionann ot 1, 615,21 480. 49 531. 44 1, 484. 26
Bonta, guarter ...cceveeeneereceeneraonnee 1, 387.98 01, 49 694, 32 1, 777. 16
Drivoraplle coveenemeacieeiiiiiiineicicnnnns 26,358.17 | 18, 860. 57 8,751. 74 86, 467,00
FIMB covvonemsnvrsvazanneonecsasanescasoseesncsansss 3,005.85 | 2.5643.14| 1,069.86 4, 869, 13
Machinery, steamor Humphreys 6, 000, 60 370, 61 370, 61 @, 000, 00
Shanties, portable.....cccceiververrrcrrerrrecenenn.. 16,324.03 | 2,472.22| 4,401.25 | 14,300.00
L] S R U —— 668. 9 770.38 716.45 722.62
Steamer Qeneral Gillmore. ...ccocavreececnnc. e sesuin 16,602.32 | 16,017.07 | 17,462.44 16, 048. 95
TR csnsssmnscsscsspossssapsensosstosssdissovos 264. (4 99 211.98
Ways for matiress. ...cc.cocveemveronrrocceroccecrens 3, 084.70
g'uwllu.i.,..t .................. 2'2:?.%

0 y R —— e
Toga':ndl;;pltnnm SEE— 1, 640,83
Boarding outfit .....cccevireicneccciccocccccciisoes 12,377. 40
Office furnfture .....cccoeeueeen.. 625. 62 1 508. 75
Surveying instruments .......cccceeeemicraccencccecns 760.84 14.80 159. 33 616. 31
Photographic Apparatus .......cccceiceiicovocronrence 275.00 [.eeeecncnnen 62.25 222,76
i (RSN e —— 161,607.45 | 60,989.09 | 60,829.43 | 160, 768.01

GAUGES.

The gauges at Grafton and at Gray’s Point were read daily during
the season. The readings are appended, marked ¢ D.”

CONDITION OF THE RIVER.

The channel depths, as furnished by the-St. Louis and New Orleans
pilot association during the low-water season, are appended, marked
“RY _ v B

The low-water season extended from the middle of July, 1886, till the
close of navigation by the ice on January 1, 1887.

The least depth reported was 43 feet; this was found at Apple -
Creek on September 2, 1886, the gauge-reading at Saint Louis tho
same day being 1.9 feet above standard low water. A depth of but-§
feet was found at Liberty Island and Dog-Tooth Bend. "~ The least
channel depth reported in the improved portion of the river between
Saint Louis and Sulphur Springs, a distance of 24 miles, has been 8
feet, thus the desired result for this portion of the river has been ar-
rived at; the depth here before the work of improvement was begun

was frequently us small as 4} to 5 feet.
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The following extracts, taken from the annual statement of the Mer-
cl;:;ts’ Exchange of Saint Louis-for the year 1886, is given in this con-
nection: ’ i

" L 2 i L4 L ®

Formerly the river between Saint Louis and Cairo offered the greatest obstructions
to navigation southward on account of Horse-Tall and Twin Hollows Bars, the former
5 wiles aud the Iatter 19 miles below Saint Loals. Since the finprovement of thess
bars the channel out to Cairo has averaged 10 to 20 feet, except, as before stated, in
extreme low water, enabling the southern packets and the-barge line to load to their
full capacity. As elsewhere stated, during the latter part of the past season, when
the stage of water was unusually low, the water on these bars was 3 to 4 feet deeper
than at sowme other in:‘ and had these improvements not been made these bars
would bave virtually made navigation southward impossible,

» » ® » » s .,
During the year 1836 the amount of freight in tons received at and shipped from Saint
Louis by the river was as follows:

Reocelved. | Shipped
) ! : Tons. Tones.
Lowor Misatssippi River.......cc........ PR o 140, 880 46, 190
Upper Misslnalppl RIVer....cc.crveeirrerencenrenrimenis cicenrecsorscocsonas 133,610 431, 945
ENInols RIVOF .cssevusssnnsmmmsansmsossorssesmonss sosvovesssassssssssnsssssssss 88,010 5,178
Misaouri River ...... sese s nesensreaaresresessstsorescasenesraentenaranasoonts 82,620 24,286
T T e e s isansasn e edinsti i ouing 116, 886 26, 060
Cumberiand and Tennessee rivers 18,200 28,078
Red and Oonobits FIVOrS .ccvuciacocerranvesnvsvssosvsroversssesssssssaassnnser|rosssconcsne 8,105
ToHAL 1088 ..o cocosrosmsrsrrssssosnss sprossssbssesessinssssssvsonsns 570, 205 581, 886
TR TIBBS . ..o cvoinissmovunss savies Mnbbisbosibraaisiisonrsssnsbsthtestis 479, 085 634, 175
PIABL VI ocococimssmonmsmematiniius s o o S b S SR S5 5 BRI S 530, 850 514,910

While the railroads have absorbed to a great extent tho carrying trade of the
country, it is an admitted fact that the Great Lakes and the Mississippi River and its
tributaries exert a powerful influence as arbiters of freight rates.

w * L L] » [ @

The stage of the river was unuspally low, there being no June rise, and from June
1 to December 31 was lower thap perhaps ever before during ti.e same months, The
benefits of the work done by the Government, under the direction of Maj. O. H. Ernst,
in improving the river, was practically demonstrated during the year, as pilots re-
ported 3 or 4 feet more water at points where the work had been carried on thau at

other points.
ESTIMATE,

The amount which can be profitably expended during the year end-
ing June 30, 1889, is $1,000,000. It is proposed to expend it in carry-
ing out the programine heretofore adopted. This is, to first improve
the part of the river below Saint Louis, to make the improvement con-
tinuous, beginning at Saint Louis and working down-stream, reclaiming
land and building up uew banks, thus reducing the river to the approxi-
mately upiform width of about 2,600 feet. Alluvial banks are to be

rotected from erosion. It is proposed by this means to secure a chan-
nel 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 whero the width is greater than 2,600. This gen-
eral statement of the proposed application of the appropriation is as
specific as the nature of the case will admit of. The changeable char-
acter of the river renders it impracticable to give in advance the exact
localities where works will be required. '
The original estimated cost of this work, as revised in 1883, was..... $16,997,100.00
Tho aggregato amount appropriated to jnne 30, 1887, i8. cco0cevee... 3,730,600, 00
"The amount expended to June 30, 1886, I8 .......0...cceeeveance.. .. 3,328,431, 687

8372 ENG 87 a8
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Money statement,.

July 1, 1886, Amount GVAIAbI. .ee .. evenneeoeencenieneaennaenesacans

Miscellaneous reCoiPts .coe . ooecern comenencceenrenscures veonsessmance -
Antount appropristed by act approved August 5, 1886 ..cccveuenennn.. 376, 000. 00

July 1, 1887, smount expended during fiscal year, exclusive \
of liabilities outstanding July 1, 1886......ccccv.ocn.... $193,076,.63
July 1, 1887, outstanding Habilities ... ... cecevereerconen. 7,061, 83 _
; 200, 138, 51

July 1, 1887, amotunt available - ceoeeenen vonmerieeniereeinvnenennen.  216,173,02

Anount (estimated) required for completion of existing project..... 13,957, 500,00
Amonnt that can be profitably expended in fiscal year ending Juue

30,1889 ... it ettt iieeccricies cancssns saeavevanswee. 1,000,000, 00
Submitted in complinneo with requirements of sections 2 of river and
harbor acts of 1866 and 1867,
CONSTRUCTION ACCOUNT,
Ezpended dur-
Expended . figcal Total
Nams of work, yrior to og ftao otal coat to
yoar endin June 80, 1887,
Jully 1, 188e. | YO8 30, 1857,
Pissa Inlsud:
DROY . veeennracoeceonsansn $32,333.30
Dain (cutting channel) .. 8,116.86
Alton Ddm....cev veeene... ve 33,623,982
Alton Dike...coceieveninn.n 76, 632,74
Sawyor Bend protection..... 96, 803, 63
Venice Dikes........... M ieesveseemanans 38, 341.85
-Arsenul Islund protection .....ceeeveervnvvenencannnas 2, 599. 42, 509, 06
Closing Cahokia Chufe..ceoverinrricnnnionrmneeneenn, 119,868.21 Joeeveennes cuee 119,858, 21
Channel opposite Saint Louis ...c.covveeelnnnern.... X7 3 R , 455, 54
Horaetnil. :
Dikel..ccveeconnnsnsn cemernee crevecaresomosscmnsy 40,540,63 §.......... tecnee 40% 53
Dike2....ceeiiienn, emnrevrerer vt ar————————— 23,600,26 |-verruarorrunnen 24,500, 26
Dike 3..coue vresosrarsonnne sesescncanven P 82,602.54 |.ecer veriniocns 82, 692,64
Dike 4.ccccuene ... 41,200, 11 }.......... . 41,280, 11
DikeS......... 36,083.87 feueurrneannsons 86,938, 87
Training-wall . 80, 627. 03 6286, 81,263, 28
Hurdles....... . . 539, 582, 67 9, 251. 41 548, 834. 08
Bank protection...covouevvinmeeciiinanens . 40, 5 3 40, 603, 65
Twin Hollows:
Weat sido, hurdles...o.cavruvrvirncvoncnnan. . 218,837.82 |.cvere.. cerevons 248, 837. 82
West side, bank protection «..c.............. i RO 19, 161,81 19, 161, 31
East side; bank proteotion ........... verersneacss 126, 459. 57 3,460,78 128, 820. 30
Beard's [sland:s © R :
Primaryhurdle....... ccovvveeennnai.o. rermnrencs 7,166.24 .oooeniiiiinann. 7, 166. 24
Bank proteotian..... crveeinen B 84,258, 76 [oevnravcaronanns 84, 258, 76
Jim Smith'sbhurdles..........cccvcveaa.nn... [ 306, 523, 82 2,590, 63 309, 114. 48
Pulltight. cceeneniiinneriioiiaciinnnen, bersesenna . 123,600.40 V...... ........ . 123, 60v. 40
Chesley Island: . )
Bank protection.......cv...... wremesnceracmcirans 64,4160.04 1.....o0cueimennn 84,410, 04
D : 114 1 T S PPN 18, 691. 08 9,117, 56 27, 808,61
Sulphur Spﬁnfs Burdles ..oooiuneneeirnnineicnnreseofonanonzoersanas . 152,717,268 162,717, 26
Foster's Island ...... e reseambesanactersrrenencnnssans 44,200.02 1.c..coovvrrnnenn ., 280, 02
Fort Chartres Dam... 36, 812, : 36, 812, 88
Turkey Island........ , 463, &
Kaakaskia protection 686, 465. 62
Liborty Islind: o
Dam. ... iveeeenninns vecsocrnene tenmrsaeannenes 8,053, 01
Proteotion........... seeereseorncneracnanns wevoras 45, 128.40
Devil's Island:
T 1. coccveranniionene tewerseneatiron orensane 65,871, 17
..... esn chestsenssaserseanasersmrraen 49, 848, 68
Dlm z.,s‘r-..;’-”.:i ---------- eremevcssssansonss 16, 618,y
Minton Point hurdlps tessesmsrarsesssrerssrennnn 83, 430. ¢
Cape Girardesa, primary hurdle. ............ cemmroons a1, 910 18
Cairo protection.............. P cosrsacesncsesnncs ! 160, 430, 82
Expense of Board on bridge at Chain of Rooks ..... . 231.76
Burvey......... creeens tatemearateraaenn crmsccstvecen  1,041.35
TOtAl.ccenncniioniarossrasane svanre seavermoes 2,987,12.21 207, 610, 51 -8, 144,632, 7%
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-boat was elnplo; )
lmrg, Miss, mo\'ing obs(ruotmnh. The I)o.tt worked two montlls aid’

{ 798 Sinags; cutting down 348 trees, and: trm-elmg wdis- -
tuhes ot 1,702 mil( . Al tho worst obstruclions to navigation were re-
moved, and come e Was groatly benuitul thu'(,by _

\Vilh tlle appr @l year. ondmg Jine’ '5()'

‘ 8)0, ib-is prop _ ‘opérations and robmld
‘one of thie wooden'ﬂsnug boats for’ wre(,kmg purposos. B,

“No definite aniount.can be stated, as required, t

“ect. - Duritg every. high- wuter BEUSON NOW SNy ¢ ue
are’ bloughb down zm(llodgul in tlm chaniiel 5 thebanks arealso um(m ,
lhl"V caving in the river, and. it is- nc('eqs,u' /to et the: tlmber wlierce
this is’ ‘threatened to prevcnt; the frees being caved into the river and

_ forunng new obstriictions. T'or this reason an annual appropridtion is
reqmrc(l to proporl) carry on these oporuttous.

_je. ]n'm

Julyl 1887, mummt xwuilublu..'.;_‘.;.; ............................... 21,004,706
July'1, 1%‘5, ninoniib oxjiendéd during hscul wm o\clnsivc of liabillues o e sy
ontstumlmg July 1, TEBT e e i et e e 17,302,
July'1, 1988, Balines avatlibls. oo s iieer ceeaanannas T ——_ . BT
Amount appropriated by act of’ Au«rus!. ll 1B8E8. ..ot Qo s ~. 100,000. 00

Amount availablo for fiseidl yeyr omlxng J_nnu' ‘!0.‘"188‘.)..-.-.} veeror covenss 103,772, 47
(See Appendix W 1.) :

- Removing: obst; 'uclwns M issouri Iuvcr'“' Thb m'cessmy for the improve-
ment of thiy stredm. wag first recognised in 1832, as its navigation was
~rendered difficult-and’ Qangerons by numerous snags, cte., in the (,h.m-
nel and leaniing tiimber oi the banks of the river, -

The plan’ udoptul for its improvenient was the removal of these 0
structions by snag- outs, and they liave been ‘used {o great advantage,

The fiyst uppropriitions having been made so as to cover the' noc(]s"i
of severil sticims, the total amount expended on this river for'tlie-ve: -
~ moval of obstritctions cin nob be given, - Sinee Jine18; 1878, when the- -
first specitic tpproprmtion was made, up to June 30, 1887 $450 300.46"
was expended-in‘thab manner, greatly improving. n‘wlgntlou durmg the
low-w iter season,

During the fiscal year ‘éinding June, 30, 1888, $3; 445,20 wiiis: expen(lcd"
in watehing and eaving for the” snnmlm.tts. No uppropliatlou having-
been inade for: conthiuing this un]n'oveuwnt no hoat wig' seiit to the
river (0 remove obgtriictions, the balance on hand not bLeing- deeimed -
sufliciciit for- that puipose.

With the appropriation ‘asked. for ﬁscal 5em' uulmg Jwié 30, 1890, it
m proposed to comph,te the'otitiit of ‘new boat. and “continue the snag-
ging operations, and it i expectul that the worst obstrietions can bo-

removed and 1mvlguhon rendeéied comparatively safe..

As new obstructions are.continually brought down’ the river, woxk is
required “every year, 80 that an unmml qppmpriation is nu,(,ss'u'y '

~ July 1,-1887, imoniit D i e gt v e sgos s dpedtl § bt ds e n i, $4, un 61
'Jn!y l 1888, dmount expendod duiiig fiseal your, c\t,lusivc ul lmhimiou
outatumlim, T T T . T A S —— R —— 3,4 I.). L
July-1, 1848, baliice. AV s ee eeeeveene enen s e G S SRR RS 2, 748, %

(See Appuldm W.1.)

. “Rivor betweon the ()hm and- Illmozs rwm.s.-—-Wox'k was
e carued ouabl’ulltlght,J im Smith’s, mid'SalphurSprings, Owing tolack
of fands no other work could be andertaken, Theso works form parts
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‘ of one couneg ed whole -c;’ y 'ed ‘on’ under a géner al schune ot makmg'“
the hnprovem 1t of the river continuous, beginning at Saint Louis and
\\01kmg dowi stredm, reduung the river to aw’ 'xppro*nmate width of

about 2,600 f nd-p tectmg ‘the baiiks. from ecrosion, The work

between’ tlu, INinois River'and Saint Louis consistsin the maintenance

of a chanhel 6 feet in (1cpth. ‘

IToysctail,—Cross-seetions were taken here to asecert Cain the a,mountf
of fill. The results shown were as follows: Avea over whiclh fill has
taken- place, 915 acres. Arei above 15-foot stage, on which willows iire:
gm“'iiig, 589 acres. Average fill'over whole area, 11,50 feet: - Greateat
fill, 40.5 feet, Amount of. material déposited, 17,500,000 ciibic yards,

'l‘he effect of thi§'remarkable fill has been to wuder this portion. of
the river n'wxg'xblc for the largest Loats during tho entive year and
to remiove oneof the most troublesome: bars; Iorsetail; w ‘here trouble
was always met with aglow stages, The i nnpl oV ement of this locality
mity be corisidered complete, with' the exception of the closing of Car-
roll’s, Islandl Chute, which still’needs attention,

Twin HollpWs, west bank.—The preseit project for the’ inmrovo.,mult
of thiy locality was adopted” in 1831, It consists in the building up
of contraction works it order to conflne the w ater. - A channel of; hot
less thin'8 feet at low water has been obtained, No work was done“
here during ‘the season, . Crossiseetions of work taken in the _spring
show tlie area oveér whicli fill Lias taken: 1)1.1cc to Le 861 acres; 261 acres
above 15-foot curve. Amount of maleridl deposited, 11, 389 959 ctibie

yards; ; average fill, 19.5 ety preitest 1ill, 41.2 fect. Wnllows are grow-
mg overthe area above tlie 15-foot uu've. ,

l’ulllzght —The pro‘]ect for thic improvement of this locallty was
adopted in 1881, the objéct bemg to afford a éliannel of 8 feet at low
water, The river at this point has showh n tendeticy to. mako @ cross-
ing above thepoint originally- pm)e('ted and a-¢arefal btudy of thix local-
ity was made and works - laid out in (,onlm'mll\ with' this: tendemy;
Two hurdles wére built froin the east baiik.  The dpper: one, No. 4, was
3, 000 fact long, and the lowcr, No, b, 2,100 foet lotig. The mpld rise’in:
the riverand large run of drift Udmiaged the first so thatit is continuons
foronly aboit 1,700 feet from the cast bank. No. b was’ completed its
full length, and now holds., Work was discontliiiicdon No. 4, as it was
not economical to work at so high w stage. I'his hurdle wxll be com-
pleted as sooi 48 the stage of (he river ])Ll'mltb, amd it iy conﬁdcntly
e\])ectcd that this erossing will be greatly improved for low-water navi-
gation,  The thiddle bar has-already been partially reimoved undalarge
depositoof mlb obmmcd behmd the hitrdles, T'he amotint exponded
during the year was $81,875.34, und the total amountupuulul to June
30, 1888, way $205,475- 74,

OlwsleJ Island, —l\'o work was ddne at this lotah[y. .The objecb of
the mmrovement here was to hold tlie iead-of the islind and ¢lose the
chute-oi its west side, - Consiterablesdifficulty liag leen met in closing
this eliute; every i ottt of theice’ quid drilt durinﬂ th(s,bpung rise lids
damiiged the work, . This year, Thowever, the work Tias i 1t and-caased
i@ lugc aceédnialitiion of drift in- Ui hvu(l Of (he chuate;and a-All in the
chiite, whicl. will ciuse§t to be dry at aliout the 15-foot stage, and it
is (l\pu,ted that this will continue uiitit thio chiite is entirely closed.

Jim Smitls.—The project for the improvement of ‘this locality ¢on-
sists in construetion of contraction works., The work done during the
yeur was the revetnicnt of the artificiul hank opposite the lead: of
« hesley- Tsland; 1 ,T76 feet were proteeted and held from crosion.  The
channel in thus locallty hds been good during the year. To complete
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e'{xs requlred to ﬁll avacancy left durmg
- construcmon for th iodation of -tlie steam-boat landing. The
‘amount expended during tlic year wag '$18,824.98, dind the tot.tl .unouut "
: :expeuded to June 30, 1888, was $327,030. 44 L
-Sulphur Sph ngs.—-’.l‘he prOJect for- mmrovemenb ‘of ﬂus loc 1ty Wis
"adopted in 1881, and- conmsts of contraotion works, The hurd, 8 CON- -
- structed during the previous year were wattle ew livdle; No:
16, built at thie hiead of Foster’s Island. This: hurd as'‘extended’ fr n o
the shore of the islaiid westward for a len gth of 1,620 feet, ahd starids
completed “This completes the work at this loc&hti‘exccpb répairs.
The ice damaged to some exterit the hurdles constructed last season;
to what extent can not be definitely stated until the water reaches a
lower stage.. - The effect ‘of ‘the work hias been YOry appatent. : Large
accumulationis of ‘mateiial’ hiave been-obtained behind the. hurdles,in
some places a fill of more than 20 fGet’-*and the chute beliind . Foster's’
Island has been almost’ ‘entirely close v 15-foot stage of viver,
A reference to the plates, accompaniing th *reporb of tlic officer-in
charge, will'give’'a graphic description of 11 togress and cfféct of the
above-works,. The amouiit. oxpended durmg tlie. year was’ 825, 24() 98,
- and'the total amount expended to Juno 30, 1888, was $177,064. .&4
The orlgw‘\l -estimated cost of the woxk, a8 ‘rovised in_ 1883 was
$16,997:100.  The ‘aggregate amount approprinted to Jine 30, 1888, is
'i éOO The amount expended to June 30, 1887, is $3,521,608,50.

July 1, 1887,umounbavallablo...........-......................‘ ...... $216, 173, 02
Miscelianeousrecoipts.........;........f.-..~._..;.....;...’.;.....'......; 1,708. 63
217, 881, G5

July 1 1888 ‘amount oxpended durmg ﬁscnl year, oxclusive:

of liabilines outstandinf July 1, 1887 ceecnivernrnnnnnana.t 12‘2 195,19
- July 1, 1888, outstanding T DIlICS vovevn vsnsn. resancavess 28,09 -
, " —— 122,223,428
July 1, 1888, balance available..;.; .............. e 95, 658: 37
. Amount appropriated by act of August 11, 1888 D JOO 000,00
Amount a.vmla.ble for fiscal yoar ending J une 30, 1889 ......... vaneanes 395, 658, 37
‘Amount (ostimated) required for oomplotion of oxistiug pmjoct ...... 12 957, 500, 00
Amount that can be’profitably expended in fiscal year onding June 30
ABO0 . voivaanicnmsiiionnscisnnsnnnmes vasnemanaven cann .-+ 000,000,00

Submitted in complianco with requirements of soctions 2 of uvor and
harbor acts of 1866 and 1867,

, (See Appendlx W 2)

3. Gasconads Rwer, M'cssourz.—-'l‘hls river was: greatl"v obstructed bv'

snags, logs;and leamng timber, which materlally intérfered with navi-

gation, Work was commenced on: thls stream in 1880, and the project

- adopted for its improvement consisted in the removal of the snags and

logs and the’ ‘eutting of ‘leaning timber and contrdction works., - -

~ The amount expcnded to June 30, 18&7, was $34,424.30 yand ”at’that‘
time the navigation was-uiuch nnproved Durmg tio fiseil yoear-end-
ing June' 30;,1888, $3;013.04 was expended in constructing dams or
training-walls: ‘at Rmmd Island and Bock’s Bar, in order to coneentrate
the water in’ he main channel of the river at thos,e points, All trouble
Bome ‘obatructiolis. were also-removed.
-~ The original’éstimate for theim provement of tlns sbream was 350 0()0,’,'
of which $37,600 has already been’ appropri.ltcd Teavitg an estlma,te(l
amount of $12,500 to complete the project. Thiis amount will probably
be exceeded, as new obstructions aro contmuully formmg, and it will
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W a.

IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN THE OHIO AND
' ILLINOIS RIVERS, N

PROJECT,

The object of the improvement is to obtain a minimum depth at low-
water of 6 feet from the mouth of the Illinois River to Saint: Louis, a
distance of 41 miles, and 8 feet from Saint Louis to ‘the mouth of the
Obio “River, a distance of 191 miles, the natural depth at low water
being in many cases from 3% to 4 feet. The initial point of the work
for the lower portion is Saint Louis, the program being to make the
work continuous, working down-stream from that city, Work at de-
tached points has also been carried on'under allotments specially made
by law for the improvement of landings and the protection of local in-
terests. , . e

The plan of general improvement contemplates a reduction of the
river to an approximate width of 2,600 feet below Saint Louis (the nat-
-ural width being in'many cases from 1 to 14 miles) and the protection of
the alluvidal banks from crosion, The methods employed are to build
< up new banks with the solid atter caught from the river itself by

meaus of hurdles, and revetinent of the banks, both new and oll, when
neeessary., , _

ORGANIZATION.

¢ ;Ji‘he organization of the engineering staff during the season was as
ollows: . :

A supervising engineér was assigned to the general supervision of all
the works and of the supiply depot; his office was in Saint Louis, and
his duties: were to advise and direét the resident engineers, and to have
special charge of the supply of brush, stone, and piles, and of the tow-
boat and barges cngaged in that work., . ]

~The resident engiieer was provided with quarters and an office ut the
work, ITis duties were to liave immediate direction of the work of con.
struction ; to malke such surveys arid observations as might be required
to keep the progress map, upon which all work was to be located as fust
as constructed ;- to keep the journal and other records of the work, to -
prepare pay-rolls, to vender quarterly property: returns, sémi-annunl
and anuual reports to the officer in charge; forwarding them through the
. superintending engineer. The superinténding engineer was Mr, 1. M.
Ourrie, - Resident engineers: At Pulltiglit, My, John O. Holmiun, for
the revetmeut work done in the fall of 1887, and Mr. W. 8, Mitchell, for
theé hurdle work done in the spring of 1888, The revetment work at
- Jim Smith’s and the hurdle work at Sulphur Springs was under Mr.
~John O. Ilolman. The procurement of brush was under Mr, C. D,
Lamb. ;

WORK ACCOMPLISHED.

- Owing to the suiall amount of funds available the only work laid out
for the year was the revetmerit of the artificial bank at the head of Pull- -
tight and Jim Smith’s, the construction of two hurdles -at Pualltight
~ Urossing, the partial wattling of the hurdles at Sulphur Springs, and the
constructioin-of Hurdles No, 16 of the Sulphur Springs system, at the
head of IFoster'’s Island. o _

Plate I is a general map of the river between the Saint Louis Bridge
and Foster's Island, showing the location of these works, '
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HORSETAIL, ' '

No work of construction was done at the'locality ; the hurdles closing
the chuto of Oarrolls Island was damaged somewhat by the ice, and the
high water has as yeét prevented its repairs. A series of crossisec-
tions was taken at Horsetail, showing the amount of fill acecomplished .
here since the inauguration of the present contraction’ works., - The
work here may be considered as complete and has accomplished the de-
sired result, that is the obtaining a good channel of at least 8 feet at
low water, This locality was, before work was commenced, tlie most
troublesome below Saint Louis; it is now a very rare occurrence for a
steam-boat to cast the lead, when it was a common occurrence for soveral
boats to be aground together at low water. The made ground here
covers.an ares of 915 acres, 689 of which appear above a 15-foot stage
of the Saint Louis gauge, whose zero is the low water of 1863; and this
latter portion i8'covered with a thick growth of willows, The average
fill has been 11.86 feef, the greatest fill was 40.5 feet. The amount of
material deposited was aboub 17,500,000 cubic yards, at a cost of about
24 ceunts per cubic yard. This shows what may be accomplished by
this systemn when funds are available for coutinuous work, When a
stretch of works can only be done partially and then left for want of
appropriations the repairs are a very considerable item of expense.

Plate Il shows the cross-sections and deposit at Horsetail.

TWIN HOLLOWS,

No work was done at this locality during the year, A series of cross-
sections were taken, as at Horsetail, and the results shown on Plate 111,

The area covered by material deposited is 301 acres; the area which
appears above the 15-foot stage is 251 acrés; the amount of material de-
posited is 11,389,259 cubic yards; average height of fill, 194 feet, and
greatest fill, 41.2 feet. ‘The portion above the 156-foot stage is covered
with willows, The channel at this locality is in good condition. -

PULLTIGHT.

The original projeet for this locality was to send the channel down
the east side of the river, by Beard’s Island, making a crossing to the
west side at Fine’s Bluff) just ahove the mouth of the Meramee River,
A study of this locality showed that the natural tendency of the river was
to make the crossing above this point at White House, and at low stages
there wags a tendency to shoal; it was thought best to close the east side
of the river by constructing hurdles and throw as much water as possi-
ble into the White Houge Orossing and improve and preserve this,  With
this view two hurdles were laid out and constructed, the first in pro-
longation of No, 4 of the Pulltight system and the second 2,800 feet
below. The work was begun “April 15 and continued until J,unes;(\).}
Hurdle No. 4 was built to alength of 3,025 feet, but owiing to the rising
river and a large run of drift it was damaged at several points and
breaks made in it ; there are 1,750 feet:still intact. The repairs will be
made as soon as the river falls sufficiently to work economically., .Hur-
dle No. b was built for a length of 2,100' feet, and is now intact to a
point 2,600 feet from the west bank of the river; several breaks caused
by drift were repaired during its construction, These hurdles have
caused a large deposit and have moved the middle bar at this point so
that the low-water channel will be much improved. In the fall the
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head of the artificial bank at Pulltight was revetted for a distance of
‘1,825 feet, in order to prevent a threatened caving at this point. (See
Plate 1V.) o

. CHESLEY ISLAND,

- No work was done at this locality. The object of the work liere was
to close the chite between the island and shore. Qonsiderable diffi-
culty liad been encountered hers from ice and drift, but the hurdle has
stood this season’s ice and flcod, and a large fill has taken place; the
chliute will be almost dry at the 15-foot stage. (See Plate IV.) .

JIM SMITI'S,

The work at this point consisted in the revetment of the -artificial
bank opposite the head of Chesley Island; a length ot 1,775 feet was
protected, and the caving has been preventéd. The works at this
point are in good condition, and have built up the new bank of the river
ag intended. - A gap exists in the line of hurdle between No, 74 and
No. 1 of the Silphur Spritigs system, This liurdle (No. 8) was omitted
in order to accommodate the coinimerce here and allow & steam Loat
landing. It is proposed to place this hurdle the coming scason. (See
Plate 1V.)

' SULPIIUR SPRINGS.

Work at this loeality consisted in the wattling of hurdles and tlie con-
struction of Hirdle No. 16, at the head of Foster’s Island. This lurdle -
wag built for a length of 1,620 feet. A somewhat differént method was
employed here—a departure from former methods (See Report Olijef of
Engineers, 1837, Plato V, facing page 1664.) The drift-row was driven
in clumps in order to withstaid she heavy run of drift which oécurred
during the spring rige, . This-hurdle completes the Sulphur Springs sys.
tem. During.the oiitrin of ice this season considerable damage was
done the Sulphur Springs hurdles; the amount ean not be fully ascer-
tained until a fall in the river occurs. The work here has eatiged a very
heavy flll as shown on'(Plate TV) and has closed the Foster Islind Chute
at all but high stages; in some places the fill has been over 20 feet and
willows will -grow on these bars this season or next. Plate IV shows
the bars as they will appear at a 15-foot stage.

REMOVAL OF SNAGS;

Complaints having been made hy steam-boat, owners and pilots of
the danger to navigation from snags, and no funds being available from
rhe appropriation for removal of obstructions in the Mississippi River,
application was made October 27, 1887, for authority to expend not to
exceed §6,000 for the removal of shags. This autliority was granted by
the honorable the Secretary of War, November 4, 1887, ,

The United States snag-boat H. @. Wright was put in commission
and worked from Noveniber 14 to December 6, reimoving 176 siags aind
162 leaning trees, thus groatly relieving the river and removing these
dangerous obstacles, Four thousand two hundred and eighty dollars
and forty-five ecnts was expended in this service,

"MATERIAL, N
Brush.—The brash used in construction work was procnred by hived

labor, a royalty of 10 cents per cord being paid to the owners of land
from which the brush was taken,
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Stone was’ proonred by contract in' the fall froin (xlulwood Time and
Qum'ry Association at 471} cents per cubie yard, and for the work in the
spring from the Grafton Quarry Compatiy at 40 cents per cubic yard,

Piles were obtained by cotitract with Mr. John- Cleary at from 8 to 10
cents per lnear foot according to length. )

prc, iron, wire, bolts, spikes, ele., were obtaiiied by contract from

various parties as per abstract of bids appcnded Subsistence waus
purchased in open market on bids from vavious dealers.

< SUPPLY DErov. ’

The supplv dépot wiis tinder the nmnedmu, charge of Mr, O. I, Stev-
enson uiitil April 1, whenlie was obliged by sickness to go to hospital,
since which date t,he supply and subsxstmwc departinents have been‘
under the charge of Mr. 8, 8. Van Norinan.  All supplies §, excepit brush,
stotie, and piles, as obtainéd were delivered at the depot; whence they -
were (lmtrlbutul on requisition to the various works. 1In addition to -
this function of the depot it was a general repair shop, where all re-
pairs to plant, not requiring dockage, was made. Duri ing the season 10
pile-drivers were repaired 5 23 barges catlked and repaired ; 2 quatter
boats ¢nnlked ; and matress b(ll'ng, flats, yawls, and skiffs rvpmred’ and
pul in order. "Somie mitior repairs  were made to the tow-bont General
Gillmore and piles driven to replace the lmulmg at depot.

The present valuation of the property remaining to be distributed on
installation aceount is given in the following table:

. Balanco Balance
Class of property. Junuo 30, Debits. Credits. June 30,
1887, 1888,

Hur;,(-q, nodel and fint. . ceearenasinnsanazanaeno..| $38, 818,37 | $7,635, 00 $m 681. 24 f Hﬂ 712,18
Boat machine-shop. coeeeiiiannaiiien Hemestesesossvens 1,481, 26 128.88 ... ..., 1, 00814
Boaty, QUartsl ... coonriiiiiiriitirocsrensccancenns 1,777, 16 026,08 0917, 49 1,430.44
Drivers, pllo.. [P . -] 40,467,001 1,813,12 4, 8K3, 50 83, 426,02
FIB o ovieecronannocrerarsons 4, 869, 13 1,479, 18 2, 886, 97 3,48L°34
Muchinery, ﬂ(oumm JTtumphrey 6, 000. 00 (O 50 @, 400, 00
Shanties, porfable............. 14,3805.00 | 707.07 . 'l 425, g2 11, 597, 06
Skiffd. .o i iiinieiaeens .. 2262 614,02 1 - 088 02 648, 02
Steainier General Qillmore. ..oooooveeeeien, ceerl 16,046,051 14,077, 08 , 15, 837, 83 4,180,840
BOIY et iiiiiiies et tei e aiceiar taeeaaaaas o1 05 3.5 24 45 160, 76
Ways for mattress.......oooane fetetrecarnceanennn 1, URL. 70 a6t ... 1, 418,31
WIS v tetaeennereraninaerranaseinnanssneiosisnnn. 865.84.] 111,05 476,21 601,28
huprly |\up e eemceneeteesataetatareaenane aan 2, 751,00 1, 5, 04 609, 30 3,605, 43
Tools and applliices. . .oovveieiiiiiiiniiiiiienanas, Lo 83 1 L,016.75 | 1, 280,00 1,074, 05
Boarding otilt. .o vvenvievnnnnn.., e evseseieaninseeans 12, 377,40 523, 00 1, 844,09 11, 0556, 41
Oftice furnitare.......  heeiissessseserenns Veereanina 600,75 e iennnnnn.. 08, 28 410, 47
Burveying instrumonts..... RN 016, 31 5. 00 147, 10 674, 24
Photographit apparatis, coevviceeereeeneaanaasenn. 222,75 |een i 9,87 200, 48

B T ¥ P 160, 768, 01 | 31,248,983 | 49, 068,05 | 142,050,89

GAUGES,

The gauges at Grafton and Gray’s Point were read daily during the
season. The readings are appended, marked A,

CONDITION OF THIE RIVER,

The channel d(,pths, ay fnrmsh(,d by the Saint Louis and New Orleans
Pilot Association during the low-water senson; are appended, marked B.

The river was closed to navigation by ice from December 31 to 31
and from January 21 to-31. The low-water season continued from the
middle of July till the close of navigation by ice,

ENG 88~—90
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The least depth of water reported was 4% feet at Fort Chartres and
Kinney Point, while the least depth reported by the saine boat, the
steamer Arkansas City, on the same date, October 28, in the iniproved
portion of the river, was 6% feet at Sulphur Springs, The water was
lower than usual this year,

SURVEYS,

A survey of the river was-made in the fall of 1887, and extended from
the foot of Beard’s Island to Cliffdale Hollow, a distaiice of 174 miles.
The object of this survey was to locate the bars and changes in the
portioun of the river under improvemeiit, and to obtain data upon which
todocate work for an exteénsion of the system of iniprovement,

The party was in the field from September 19 till November 22, and
the work was platted to a scale of %4 (See report of Mr. W, 8.
Mitchell.) , ' o

Cross-sections were taken in the spring of 1888 at Horsetail and
Twin Ilollows, to show the fill at these localities, The results appear in
Plates LI and III. \ -

COMMERCIAL STATISTICS,

The commereiil statistics below were obtained partially from the Mer-
chant’s Exchange of Saint Louis and partially from other sources.
Great dificulty was met with in placing a valuation on miscéllancous
or general inerchandise, The tonnage transferred across the river by
ferries is estimated af 60 per ton. In the table below the general mer-
chandise has been estimated at $30 per ton; this is considered a fair
estimate,

Receipts and shipments at Saint Louis during the year ending December 31, 1887,

Receipts. Shipmenta.
River. Articles. T e
. Estimated " Estimated
3 Tona. value, Lons. value.
Mlsaigstppl bolow Saint | Merchnndiso and grain®| 268, 736 | 33, 853, 114,68 538,005 | $21, 3.’:6, 923,18
Louls,
M}fgiﬁnlppl abovg Saint {...... do* oivninena.. 132,400 | 3, 805,257.03 46,170 | <1, 085, 100, 00
uis,
Miasouri ........... SN coneneflO* Lt 27, 700 082, 460. 05 14, 580 437, 400, 00
TIHROIR. e ee e veeaneanifunns o L O erraenns] 78,600 845, 052, 86 7, 12 2148, 750. 00
(8] ,1 1 TP Merchandise and iron | 121, 670 19, 035 .
o . ore.* ) § 1,024,252, 83 { } 665, 600, 00
Cumborland and Tennes. | Merchandise and grain*] 23,815 18,715
BEO,: o .
Red and Ouachita........ Jicoonn (L[ SO PSRN S 3,470 101, 100. 00
Miﬁsl_aiulppi above Snint | Lumber,shingles, ote j EAE 1) BRI 2 18 P S S
ais, - .
M}nals‘aipi)! below Saing {...... 1 11 R 213, 165 267, 115:08 |.ceiniieciiieraiiannn,
Ouls, 0 -
Misuissippl  below Saint |...... do* ..... teveeaon 1 52, 683.20 Joesvines  eeecnnnnnnnnn .
Louis and Missouri, :
Mississlppl botween Saint | ¥lour, grain and brant.|....... efereaniiiiiiiie] 84,407 1,030; 000, 00
FLouis and Cairo,
Totaleoverriciieneiocencniannnns vesesesnnaes 868,045 | 10,011, 751.72 | 671,517 | 24,889, 283.18

*Tonnkgﬁ obtained from Sﬁﬁt'Lonlu ‘Merchants* Exchange report. Values estiniated from hvernge
prices given by commorcial papers and dealers,
t ‘Tonnags fron stéam-boat manifests. Values from averago prices.

Recapitulation.—1,5637,662 tons, valued at $43,901,034.90.
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| ' REPORTS OF ASSISTANTS. '

There dre submitted herewith the reports of the superintending engi-

neer, Mr, D. M. Currie, and the reports of assistants, by reference to
which all details and particulars can be obtained. ,

ESTIMATE,

The amount that can: be profitably expended duriiig the year ending
June 30, 1890, is 1,000,000, It is proposed to expend this sum in ear-
rying out the programume heretofore adopted. That is, to carry on'the
work of improvement continuously from Sain Louis down-stream, re-
claiming land by building up new banks, tlius reducing the river to an.

~approximate width of 2,600 feet; alluvial banks to be protected from
erosion. It is proposed by this means to'obtain a-cliannel of at least 8
feet at low-water. The depth now is liable to beédine as siall as 4 feet, .
or even less in some places, and less than 8 feet at every locality where
the width is more than 3,606 feet. In my last roport I asked for the
same amount, but the river and harbor bill, as justpassed both houses
of Congress, appropriates oily $300,000. With this sum itis not possi-
ble to make the proper progress necessary for so important a work, and
the steam-boat interests are suffering from such small appropriattions.

This general statemeit of the proposed application of the appropria-
tiou is as specific 'as the natire of the case admits, The changeable
character of the river renders it impracticable to give in advance the
oxact locality where works will be required. :

Thoe original estimated cost of this work, ns revised in 1883, was. .. .. .$16, 997,10000
Tho aggregato amonnt appropriated to June 30, 1888,i8.ccn ceveeee cenn 3,739, 600, 00
The amount expended to June 30, I887,18 .« cvee e oie it tcimee vaenns 3, 521, 508, 50

Abstract of uppropriations made for present plan of imprevement,

By acl of—

By R T TR e e eees 1ea $200,000
Juno®3, 1874 .. ... ... aaiii. R 200, 000
Mireh 8, 1876 - o oo e e i tccmticeceecan o cnans 200,000"
Aungust 14,1876 L oo i i iirerecirarcieraana 220, 600
June 18, 1878 ... .. ..eeiiiianes s D aee. 20,000
Marchi 3,1879 «ovevrvrvenneneriaaca. wa Geeenmmasenbasesseoanssonarsarann 216, 000
June14,1880, .. ... L.oeia. P eeeneshectssencsnauane csome bmne caseanae 320, 000
Mareh 3, 1831, . i i i comemeeueeerar e 620, 000
August 2, 1882 (..., comees temms taeume cmeseennue s iensaninnbecnhenaana 600, 000
B I I A TR0 K PR crasansean .- - 520,000
August 65,1886 ..ol aas o revene aresneousansnn .o neae 376,000
. Money statemeut. ‘ .
July 1, 1887, amottiib availablo ..ooeeoieioeais veroinvecnncnanns S $216,173.02
Miscellaneous receipts. voccee vonneen .. Nh e mme sienaeam ey sena e, - 1,708, 63
N = © 217,881.65
July 1, 1888, amount expended diiring fiscal yoar, exclusive
of Habilities ontstanding July 1, 1887.. ... Cereimveammae . $192,195,19
July 1, 1888, ontstanding labilities. ... .oooooee oo o 28,09
—_—— 122,203,928
July. 1, 1888, halance available......... casiesmancamrensns treveuntomns 95, 658, 37
Amount appropriated by act of August 11, 1888, ....ccveevnreeenoaae 300,000, 00
Amount available for fiseal year ending June 30, 1889....cc.uvu.. veee. 395,658, 87
{' Aot (éstimated) required for completion of existing project - ....12, 957, 500, 00
Amotintthat can be p‘mt'ttubly oxpended iu fiseal year ending June 30, '

1890 e i ceiiniione i cvn e maeaas cescauaaanse s eemmsenians 1, 000, 000, 00
lSubmittad in compliance with requirements of sections 2 of river
and harbor acts of 1866 and 1867,
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River Commission, on September 28, 1888, by direction of the Secretary
of War,

July 1, 1838, amount available.... Geemnaae e rreenn Cee ionas e reaaa. $2,748,25

July 1, 1859, amount exponded daring fiseal year, exclusive of liabilitios
ontstanding July 1, 1838............ N D 765, 45

July 1, 1834, balanco availablo.ceeenn ..., o uvane tmevneaana. cimevena..e  1,982,80

(See Appendix Y 1.)

2. Mississippi Loivery between the Ohio and Illinois rivers.—The original
condition of the navigable channel of this portion of the Mississippi
River, before the work of improvement was begun, was such that the
natural depth at low water was in many cases from 84 to 4 feet and the
wator was scattered by islands which formed sloughs bebind them, thus
wasting the water available for low-water navigation.

The project for improvement adopted consisted in elosing these
sloughs and by coutraction works to concentrate the water Detween
banks 2,500 feet apart, the object being to thus obtain a depth of 8 feet
in the channel between S6. Lowis and Cairo and 6 feet between Grafton
and St. Louis at standard low water, or at a stage corresponding to a
gaugo reading of 4 feet on the St. Louis gaugé. .

The amonut expended up to the cloge of the fiscal year ending June
30, 1888, was 83,648,150,11. The condition of the improvement at this
latter date was such that a good chanuel of not less than 8 feet was
maintained {rom St. Louis to Bushberg, a distance of 27 miles, as far
as work had been carried up to that time, ;

The amount expended during the fiscal year ending June 30, 1889,
was 8173,627.34.  The work accomplished by this expenditure having
been almost entirely done since the beginning of Mareh, 1889, it has not
been sufliciently long in place to state as yet what vesults it has pro-
duced in increasing the depth and otherwise benefiting navigation ; but
reasoning from analogy and from resualts produced heretofore by the
same system and methods, it may be contidently stated that the results
will bo very beneficial to navigation in increasing the channel depth.

During the fiscal year ending June 30, 1889, work was done at the
following localities ; ‘

Horsetail—The work at this locality consisted in the repair of the
hurdle, ¢losing the chute to the east of Carroll’s Island, which had been
damaged by ice and partially burned down by hunters or fishermen
during the winter ; 450 feet of hurdle was built and the bank revetment
ab head of island repaired,  This work may be considered as completed
and hay resulted in an average fill of about 12 feet over an area of
1,000 acres, has reduced the river to a widsh of 2,500 feet, and reundered
it nuvigable for the largest boats, and removed one of the worst bars
inthe river (““ Horsetail”), where trouble was always met with at low
water,  The amount expended during the fiscal year ending June 30,
1389, was $4,093.58. .

Twin Hollows—~-The work at this locality consisted in the revetment
of the artilicial bank near the head of the works, which showed a tend-
ency to erosion. The work was done on the west bank, and 115,450
square feet of protection, consisting of brash matress and stone, was
placed in position, protecting u length of 1,670 feet of bauk. Amount
expended during fiseal year ending June 80, 1889, was $7,817.65.

Pulltight—The project for the improvement of this locality was
adopted in 1881, The river at this point has shown a decided tendency
to make a * crossing ” above the point originally projected, and a care.
ful study of the locality was made and works laid out in conformity
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with this tendency. Iour hurdles were projected to be built from the
cast bank, in order to throw the river across the middle bar here exist.
ing.
Work wus begunon the two upper hurdles in March, the two lower
having been built the previous year. Theso hurdles were nearly ¢om-
pleted when they were badly broken about the last of Moy by drift
brought down by a sudden rise, and work has since then consisted in
their repair, These repairs were nearly completed at the end of the fiseal
year.

The effect of these hurdles can not be determined till low water, but
from present appearances they will accomplish thoe desired resnlt of eut.
ting away the middlebar; 2,775 linear feet of hurdles were coustructed
here and extensive repairs made.

The amount expencded for the fiscal year ending June 30, 1889, was
$104,495.96.

Jim Smith’s.—1'he project for the improvementof thislocality consists
in the construction of contraction works, Onaccount of the existence
of a very persistent middle bar it was determined to further extend the
hurdles in order to elose the chute to the east of the bar, and concentrato
the water in such 2 manner astoremove it; two hurdles were extended
an aggregato distance of about 1,500 feet, when the plant was removed
to Pulltight to assist in (he repairs at that point.  Amount expended
during fiscal year ending June 30, 1889, was $14,079.60, which also in-
cludes amount expended at Sulphur Springs.

Sulphur Springs.~The work at this locality is contraction work, the
hardles extending from the east bank. The project for this locality con-
templated tho extension and repair of the hurdles. The plant being
otherwise occupied, the only work accomplished was the wattling of
hurdle No. 16 at the head of Ifoster’s Island. The work at thislocality
has very much improved the lower crossing,

Laeas’—The project for work at this locality was adopted in 1888, ¢
consists in contracting the river width to 2,500 feet, and preventing the
waste of water now flowing through the chute behind Calico Island.
Thisis o new work ; four hurdles were built here whose aggregate length
is 7,170 linear feet; they have been constructed sinee March, 1889, and
the effect of the work can not be absolutely stated until low water. It
is tho continuation of the gencral project which has sueceeded above.
Amount expended for fiscal year ending June 30, 1859, was $67,427.60,

A reference to the plates accompanying the report of the officer in
charge will give a graphic representation of the progress and effect of
these works., The amount expended during the year was 8173,827.34,
and the total amount expended to June 30,1889, was $3,822,005.54.

The original estimated cost of the work,as revised in 1883, was
$16,997,100. The aggregate amount appropriated to June 30, 1839, is
$4,039,600. The amount expended to June 30, 1888, is $3,648,150.11.
July 1, 1888, amountavailablo. ..o coen v iiiiian ceen hewee $95, 603, 37
Amounnt appropriated by achbof Augush 11, 1833 ..ol 300, 00, by

395, 658,37

July 1, 1889, amount expended during fiscal your, exclusivo

of liabilitics outstanding July 1, 1838 ... oo oo on 2 §173, 827, 84
July 1, 1889, outstanding liabilibies. ... ..o oo, 17, 980, 74
July 1, 1889, amount covered by oxisting contracts........ 32, 507. 95

——  924,316.03

e s e

171, 342,34

P eSS =

July 1,18389, balance availablo.. .. .ooovvviiiiiiiii i
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Amount: (estimated) required for completion of existing project.. .. $12, 957, 500, 00
Amount that can be profitably expended in fiseal year ending June
30,1801, 0.0 iinne e e e ... 600,000, 00

Submitted in eomplianeo with .l‘-(};].ll.i.l‘.ull}(n‘)'l."i‘().f. hCLll(HH 2 of river and
harbor acts of 1866 and 1867,
(See Appendix Y 2.)

3. Gasconade River, Missouri,—This river was greatly obstructed by
snags, logs, and Teaning timber, which materially interfered with navi-
gation.  Work was commenced on this stream in 1880, and the project
adoptod for its improvement consisted in the removal of the spags and
logs and the cutting of leaning {imber and the construction of con-
traction works at shoal crossings.

The amount expended to June 30, 1888, was $37,438.03, and at that
time the navigation was.much improved. During the fiscal year ending
June 30, 1889, $2,498.06 was expended in removing obstruetions from
the bed of the river and cutting down leaning timber from the banks,
thereby rendering the navigation of the river mueh safer,

The original estimate for the improvement of {his stream was 850,000,
of which 842,600 has already been appropriated, leaving an estimated
amonnt of 7,600 to complete the project.  This amount will probably
be exceeded, as new obstructions are continually forming, and it will
require a small amount each year to keep the channel open after the
prineipal work has been done. .

July 1, 1888, amount available .................  imedesresaseansmann S61, 97
Amonnt appropriated by act of August 11, 1838 oo iiniieenriennr ciinen . 5, V00, 00
5, 061, 97

July 1, 1859, amount expended during fiseal year, oxclusive of liabilitics

outstanding July 1, 1838 . oo oo oo ol 2,403,006

July 1, 1849, balanceo available..... t emme e amee e amra e caannea e 2, h3. 91

Amount thatcanbe profitably expendedin fiseal yearending Juno30, 1891 16, 000, 00
Submitted in complianee with requirements of seetions £ of river and
harbor acts of 1866 and 1867.

(See Appendix Y 3.)

4. Usage River, Missouri.—The navigation of this stream was very
much interfered with by obstructions in the channel and shoal cross.
ings. The original project, adopted in 1871, was to obtain a low-water
navigation of 2 feet by means of dams and training-walls, but this was
abandoned and a new projeet, consisting in the removal of snagy and
logs, cutting of leaning timber and construeting dams and training-walls
at shoal crossings, was adopted.,

The amount expended to June 30, 1888, was $195,844.52, at which
time the navigation was in a fair condition, the worst obstructions
having been removed. Daring the fiseal year ending June 30, 1889,
$14,248.52 was expended in extension and repair of dam and training
wall at Ioskin’s Shoal, in repairving dam at Moore’s IPlat, and in re-
moving obstractions from €0 miles of the river. This improved the
navigation at low water by increasing the depths over the shoals and
making the navigation of the river much safer than formerly.

No estimate was made for the improvement of 1his stream under the
second project; an annual appropriation is, however, required to keep
this stream in navigable condition by the removal of new obstructions
that are brought down during the floods,
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MISSOURI RIVER.

No work was done under the supervision of this office during the
year.
By the terms of the river and harbor aect of August 11, 1888, this
work was placed under the Missouri River Commission, and the snag-
boat O. R, Suter and other property belonging to the work were trans-
ferred to Lient. Col. C. R, Suter; Corps of Engineers, president Missouri
River Cv(\)/mmission, on September 28, 1888, by direction of the Becre-
tary of War, _

Money statement.

July 1, 1883, amount available. ool iin il 82,748,256
July 1, 1880, amount expended daring fiseal year, exclusive of liabilities
outstanding July 1, 1888 . e e e e 765, 45

July 1,18%9, haluncoavailable . ool iin iiinir ettt cieir e saime s 1,982, 80

Y a.

IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN THE OHIO AND ILLI-
NOIS RIVERS. 3

PROJECT.

The object of the improvement is to obtain & minimum depth at low
water of 6 feet from the mouth of the !llinois River to St. Louis, a dis-
tanceo of 41 miles, and 8 feet from St. Louis to the mouth of the Ohio
River, a distance of 191 miles, the natural depth at low water being in
many cases from 33 to4 feet. The initial point of the work for the lower
portion is St. Louis, the programme being to make the work continu-
ous, working down-stream from that city. Work at detached poiuts
has also been carried on under allotments specially made by law for the
improvement of landings and the protection of local interests.

_The plan of general improvement contemplates s reduction of the
river to an approximate width of 2,500 feet below St. Louis (the natu-
al width Leing in many cases from 1 to 14 miles) and the protection of
alluvial banks from erosion, The methods employed are to build up
new banks with the solid matter caught from the river itself by means
of hurdles, and revetment of the banks, both new and old, when neces-
sary.

ORGANIZATION.

The organization of the engincering staff during the season was as
follows:

A supervising engineer was assigned to the general supervision of all
the works and of the supply depot; his office was in St. Louis, and his
duties were to advise and direct the resident engineers, and to bhave
special charge of the supply of brush, stone, and piles, and of the tow-
boat and barges engaged on the work.

The resident engineer was provided with quarters and an office at the
work. His duties were to have immediate direction of the work of con-
struction; to make such surveys and observations as might be required
to keep the progress map, upon which all work was to be located as



1674 REPORT OF THE CHIEF OF ENGINEERS, U. B. ARMY,.

fast as constructed; to keep the journal and other records of the work,
to prepare pay-rolls, to render quarterly property returns, semi-aunual
and annual reports to the officer in charge, forwarding them through the
superintending engineer.

The superintending engineer was Mr, DD, M, Currie. Resident engi-
neers: At Pulltight, Mr, William S. Mitchell; at Lueas, Mr. John O.
Holman ; and for revetment work at ‘Twin Hollows, contraction work at
Sulphur Springs and Jim Smith’s, also procurement of brash, Mr, O,

D, Liamb,
WORK ACCOMPLISITED,

The work laid out for the fiséal year under the approved project was
the repair of hurdle No. 4 at DPulltight, the extension of hurdles Nos. 1
and 2 at the same locality, the extension and repair of hurdles at Sul-
phur Springs and Jim Smith’s, the commencement of the new system at
Lucasy’s, and the removal of a portion of the dam at Piasa Istand. Owing
to the unfavorable condition of the river no work was done at this last-
named Jocality,

Plate 1 is a general map of the viver between the St. Louis Bridge and

Jalico Island, showing the location of these works.

HORSETAIL,

The work in this reach consisted in the repair of the hurdle designed
to close the chute to the east of this island. During the winter the
hurdle had been damaged by ice and partially burned by hunters or
fishermen. These damages were repaired and the vevetment at the head
of Carroll’s Island strengthened ; 460 linear feet of hurdle was built and
$4,003.58 expended.  Theserepairs were completed September 15, 1888,
anid have since remained intact and resulted in a large fill, which will
probably, after next high water, close this chute at the 20-foot stage on
the St, Louis gauge. The improvement of this locality may be con-
sidered as complete unless some untoreseen aceident oceurs to the work
at Carroll’s Island. The river has been contracted to a width of 2,600
feet and an average fill of about 12 feet secured over an area of 1,000
acres on the east side, where steam-boats were frequently aground at
low water and the channel.exceedingly tortuous; there is now an easy,
well-defined ¢hannel, and pilots do not even cast the lead.  For a dis-
tance of 7,000 feet from the river Des Peres down-stream the contrac
tion works have been earried out from both banks, the new bank hav-
ing been revetted on the west side.  This shows what may be accom-
plished by this system when funds are availuble for continuous work.
When a streteh of works can only be partially completed and left for

ant of funds the repairs are a very counsiderable item of expense,
Plate 11 shows the hurdle at the head of Carroll’s Island.

TWIN HOLLOWS.

The work at this locality consisted in the continuation of the revet-
ment of the new bank, near its head, for a distance of 1,750 feet ; 115,450
square feet of protection, consisting of brush mattress and stone, were
placed in position at a cost of $7,817.65. The channel in this locality is
in very good condition, and navigation has been greatly benefited by
the works, which consist in contraction on the west side and protection
" on the east bank. _

The area covered by material deposited is 361 acres, of which 251
acres appear above the 15-foot stage on the St, Louis gauge, cgvere_d
with a vigorous growth of willows. There are still some sloughsin this
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area at high water, but these are gradually becoming closed by silt.
(See plate 11.)
PULLTIGHT.

The oviginal project for this locality was to send the channel down
the east side of the river, by Beard’s Island, making a crossing to the
west side at Fine’s Bluff, just above the mouth of the Maramee River,
A study of this loeality showed that the natural tendeney of the river
was to make the crossing above this point at White House, and at low
stages there was 4 tendeney to shoual; it was thought best to close the
cast side of the river by constructing hurdles and throw as much water
as possible into the White House crossing and improve aud preserve
this.  With this view two hurdles were laid out and constructed, the
first in prolongation of No. 4 of the Pulltight system and the second
2,800 feet below. These two hurdles were constructed during the fiscal
vear ending June 30, 1888, It was found, however, that this did not
causo the erossing to take place high enough up-stream to cross the
middle bar, but caused the channel to follow at low water along the
apper hurdle, making a very abrupt turn at the west bank of the river
al White House, and by its scour weakening and damaging the hurdle,
Two other hurdles in continuation of Nos., 1 and 2 of the Pulltight
yystem were projected and built during the fiseal year ending June 30,
1880, No. 2 was placed 2,000 feet above No. 4, and No. 1, 1,200 leet
ahove No. 2. Hurdle No. 1 was completed May 9 for a length ot 1,500
feet, and on May 14 hurdle No. 2 to a distance of 1,275 feet from the
east bank,

Jonsiderable difficulty was met with in the construction of these
hurdles on acconnt of the deep water and swift current, in the channel
which they were designed to close. A rapid rise in the river occurring
in the latter part of May caused a very heavy run of drift, which hurdle
No. 1 could not withstand ; it broke about middle point, making a gap

~of about 150 feet in width, and thus allowing the accamulation of drift

and débris to rush against hurdle No. 2; this latter, as well as No. 4 of
last year’s work, was broken; immediate steps were taken to repair
this damage by the concentration of plant from Jim Smith’s, and after-
wards Lucax's, and onJune 80 the repairs to hurdle No, 2 were complete
and No. 1 repaired with the exception of & short gap and a portion of
the outer extremity. On account of these mishaps the cost of the work
at. this locality has exceeded the estimate. The work now appears to be
producing the desired efiect, as it has caused the draught of water to
take the desired divection, which should cut a good low-water channel
through the middle bar. The channel depth at this locality for a few
days last September, 20, 21, and 22, the river being low, St. Louis gauge
about 7 feet, the channel depth at the head of the middle bar was as
low as 54 feet, but as above mentioned the chaunel then changed to a
crossing, following hurdle No, 4, and a depth of 8 feet was maintained.
At this time an attempt was made to deepen the channel at the upper
crossing by means of the water jets from pile-drivers lashed together
and the wrecking pump of the-steam-boat 7\ F. Eckert, but with no ap-
preciable success.

The amount expended at this locality during the fiscal year ending
June 30, 1889, was $104,495.96. (See plate IL.)

UHESLEY ISLAND.

The work at this locality consisted in closing thechiute to the west of the
island below the mouth of the Maramee River. No work was done dur-
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ing the fiscal year. The work is in good condition, and has succecded
in closing the chute so that it is dry, except a small portion at the lower
end, at a 15-foot stage of the St. Louis gauge. (See plate I11.)

JIM SMITH'S

The project for the improvement of the river at this locality consists
in the construction of contraction works. On account of the existence
of a very persistent middle bar, it was determined to further extend the
hurdles on the east side in order to close the chute to the east of this
bar and coneentmie the water in such a manner as to remove it Two
hurdles, No. 6 and No. 64, were extended, work beginning May 9 on
hurdle No. 64, This was completed, with the exception of wattling, fora
length of 700 feet from shore; hurdle No, 6 was completed for a length
of 5600 feet, when on June 11 the force and plant at this point were
transferred to Pulltight to assist in the repairs at that point. This work
will be continued as soon as the plant is available. The work was
gsomewhat damaged by the May rise, which destroyed about 300 feet of

completed work.
Awmount expended during fiscal year ending June 30, 1889, was

$14,079.66. (See plate I11.)
SULPHUR SPRINGS.

The work at this locality is contraction work, the hurdles extending
from the cast bank, The project for this locality contemplated the ex-
tension and repair of the hurdles by bringing them out to the 2,5600-foot
line. They had been damaged by ice and drift at their outer ends.
The plant being needed elsewhere the only work accomplished has been
the wattling of hurdle No. 16, head of Troster’s Island, up to the 22-foot
stage. This hurdle,completed in 18¥3, had caused a fill of about 6 feet
over the area affected by it.

The work at Sulphur Springs has very much improved the lower
crossing. At this locality the boats at low water were frequently com-
pelled to stop and back in making the crossing. The crossing is now
easy and no difficulty is here encountered. The works are causing a
strong tendency to remove the tow-heads opposite the town of Sulphur
Springs. The amount expended during the fiscal year ending June 30,
1889, is included in the amount given fvr Jim Smith’s, (See plate 111.)

LUCAS’,

The project for work at this locality was adopted in 1888; it is a new
work ; the object to be attained is the contraction of the river on the
Lucas crossing. This crossing has always given trouble to steam-boat
traflic. A large portion of the water is wasted by flowing behind Calico
Island, and a middle bar divides what is left into two or more channels
of small depth and tortuous direction. Four hurdles were constructed
here from the east or lllinois shore. No. 1, 1,600 feet; No. 2, 1,680
feer, No. 3, 1,890 fect, and No. 4, 2,650 feet in length, or a total length
of hurdles of 7,170 feet. The work began here on March 6, and these
hurdles were completed June 25 ; the distance between hurdles 1, 2, and
3, is 1,000 feet, and between 3 and 4, 1,600 feet. Itis thought best not
to extend this system until the effeet of the work constructed is ob-
served, as it may not be necessary to build more hurdles if these suc-



APPENDIX Y—REPORT OF MAJOR MILLER. 1677

ceed in turning the water as desired ; two, or possibly three more hur-
dles were econtemplated in the original project.

The works are of too recent construction to give any data as to re.
sults produced, which can not be determined until the effects at low
water bave been observed,  Amouunt expended during fiscal year end-
ing June 30, 1889, was 867,427.60, (Sec Plate 111.)

MATERIAL.

Brush and poles used were procured partly by hired labor and partly
by contraet from Mr, Nathan W, Tucker, at 95 cents per cord for brush
and &1.47 per cord for poles. :

Stone was procured by eontract with the Grafton Quarry Company,
at 40 cents per cubie yard,

Piles were obtained by contract with Mr, Nathan W. Tucker at prices
varying from b to 7 cents per linear foot according to length,

Rope, iron, wire, bolts, spikes, ete.,, were obtained by contract from
vitrious parties as per abstract of bids appended.  Subsistence and mis-
cellaneous stores were purchased in open market on bids from various
dealers,

SULPPLY DEPOT.

The supply and subsistence department was under the immediato
charge of Mr. 8. 8. Van Norman, All supplies except brush, stone,
and piles, as obtained were delivered at the depot, whence they were
distributed on requisition to the various works. In addition to this
function of the depot it was a general repair shop, where all repairs
to plant, not requiring dockage, were made. During the season the
steamer General Gillmore, three barges, and nineteen pile-drivers re-
ceived extensive repairs; other plant ordinary repairs.  Forty-two skifts
and twenty-five flats were built.

The present valuation of the property remaining to be distributed on
installation account is given in the following table:

Balance : S Balaneo

Claay of property. Juno 30, 1888, Debits, Credits, June 30, 1840,

HBarges, model and flat. ..o iain i $40, 772,10 | $10,702,49 | $IR, 085,98 $42, 418,70
Boat, maehineshop. oo iiiiiiiiiiiinians. 1,613 14 188 | oalt, 1,742,562
BOAts, QUATTET. .ot it e cviarairsrrtetvennen 1,405, 44 368,131 455, 1 0905, 44
Boatg, Al e oiaeeioneineivaiinsiraeronaeesn: 4,600,641 | 11,207.43 6, H27. 30 9, 400. 77
Drivers, pilee coovaviin e vl 33, 420, 62 5. 81LGR | 11,118.47 £7,610. 83
Muchivery stopmer ITumphreys......c.oooouiise. 6,000.00 [.onereieace]eenaninnen 6, 000. 00
Shiuntivs, portable ..o.ieiiiiiiii e 11, 587. 05 8R8. 28 2,778, 24 0,702.07
Steamer General Gillmore. ..o o voviiiiinan, 14,286.80 | 17,788.50 | 18,675. 61 13, 400,69
IR . s e ieveaennrrassarnsecanesarratiranetianans 0075 bovernarvincns]orenns v 190. 75
Wava for mattress. coovenuneiiisineriniianenan. 1,318 .31 926, 86 0453, 66 841,561
SUPPLY TBPOt. s e eiiiieivarit i iesreainans 5,005.03 | 1,104.47 i, 11 1, 856, 69
Tools and appliances ... ooivn e 1,974. 05 2,402, 06 1,770. 92 2,405.19
Boarding ontfit ..o oo iin i iaeeen 10, 055, 41 1,475, 23 2, 442, 50 10, 1£8, 08
Offico furmiture .o i e iiaes cieen 410. 47 100. 00 R7.00 422, 18
Surveying imstruments. ..ol Ceveneas 674.21 0. 50 118. 60 465, 11
Photographicapparatus, oo oiiiiiiia i, 200,48 | ciiiiniiaifeinne s iaeass 200. 48
Tolal o v et s v i iassavmovan e ranrsaas, 142, 000.80 | 51,684, 10 | 63,845 77 | 120, 889,31

GAUGES.

The gauges at Grafton and Gray’s Point were read daily during the
season, The readings are appended, marked A,
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CONDITION OF THE RIVER.

The channel depths, as furnished by the Mississippi and Ohio Rivers
Pilots’ Sociery, during the low-water season, are appended, marked B,
The river was open for the whole year, not aving been closed to navi-
gation by ice during the year. ‘The low-water season continued from
the 18t of Angust, 1888, till about the 20th of May, 1589 ; the water fell
to a reading of 7.80 feet on the St. Louis gauge on May 125 this is the
lowest recorded water for this month since, and including, 1861, previ-
ous to which theve ave no records in this oflice.

RETORTS OF ASSISTANTS.

There are submitted herewith the reports of the superintending en-
gineer, Mr, D). M. Currie, and of the assistant engineers, by reference to
which all details and particulars ¢an be obtained,

Plato 1V shows details of construction for hurdle work,

LSTIMATE,

The amount that can be profitably expended during the year ending
Juno 30, 1891, is §1,000,000. It is proposed to expend this sum in car
rying out the programme heretofore adopted; that is, to carry on the
work of improvement continuously from St, Louis down-stream, reclaim-
ing land by building up new banks, thus reducing the river to an ap-
preximate width of 2,500 feet, alluvial banks to be protected from ero-
sion. It is proposed by this means to obtain a chanunel of at least 8
feet at low water. The depth now is liable to become as small as 4 feet,
or even Jess in some places, and less than 8 feet at every locality where
the width is more than 2,000 feet, In my last report [ asked for the
same amount, but the river and harbor act of August 11, 1888, appro-
priated only $300,000. With this sum it was not possible to make the
proper progress necessary for so important a work, and the steam-boat
interests are suffering from such small appropriations.

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

The original estimated cost of this work as revised in 1833 was ......... 816,907, 100
The aggregate mount appropriated to June 30, 1839, ia ..ocooovann oo . 4,039,600

Tho amount expended to June 30, 1888, I8, oo ooiniiiiiiaaan cenesan 3,618, 100

ABSTRACT OF APPROPRIATIONS MADYE FOR PRESENT PLAN OF IMPROVEMENT.

By act of—

March 3, IB78 oot s e e e aa s i £200, 000
Juno 23, 1874 o e e e e e s e veweu- 200, 000
March 8, IB75 . eas et it teem et v s tee st e e s .. 200,000
Auguat 14, 1870 oo e i et i i e e 229, GO0
June 18, 1878 .. .... eeeeamwa eeen ot isc e asuanesenaan e neroanena nns . R60,000
March 8, 1879 ciuvn it i ieaaen teemesanemnt amaere manE e . 216,000
Juno 14, IBR0 L.ier ciin e crt v e decnes e veanesanas 320, 000
March 3, 1881, coctiiiaer iiennrsccan e e e tmaean e ane v eeas 020,000
August 2, 1882 Lo e e i e e 600, 000
July 5, 1884 . e iriieeiaram et amiias taean s s emamn et 520,000
August B, 1886 .veouuuuemeecann o cien i rea e see et s 375, 000

300, 000

August 11, 1888 ....... ees cnsmes tamese urn sensbannas sensanset anes murs
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Money statement.

July 1, 1888, amount available ... ..o L 05, 65R, 37
Amount appropriated by act of August 11, 1888 . ... ... . .......... 300, 000, 00

395, 68, 87

July 1, 1889, amount expended during fiscal year, exclusive
of Habilities ontstanding July 1, 1888 ... ..._........ 8173, 8227, 34
July 1, 1880, outstanding labilities.... ... ... ... ..... 17,4=0, 74
July 1, 1880, amount covered by oxisting contracts....... 32,507, 95 ’
——— 294, 316, 03

e e,

July 1, 1889, halance available _o..ocoii i om o, 171, 342, 34
Amount (estimated) required for complotion of existing project. .... 12, 957, 500, 00
Amount that can be profitably expended in fiseal yoar ending June

B X 0 A A 1, 001, 600, 00

Submitted in compliance with requirements of sectionsa? of river and
\ harbor acts of 1566 and 1867,
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/REMOVING SNAGS AND WRECKS FROM TIE MISSISSIPPI RIVER—IM-
. PROVEMENT OF THE MISSISSIPPI BETWEEN THE MOUTHS OF THE
" JLLINOIS AND OHIO RIVERS—IMPROVEMENT OF OSAGE AND GAS-

OONADE RIVERS, MISSOURL : :

Officer in charge, Maj. A. M. Miller, Corps of Engineers; Division
- Engineer, Col. O. B. Comstock, Corps of Engineers, -

1. Removing snags and wrecks from the Mississippi River.—The navi-
gation on this river was very much interfered with by the numerous
snags, logs, etc., which were lodged in the channel, and to which & new
accession was brought down on each rise of the river, thus constantly
adding new and unknown obstructions to those already there. A large
number of wrecks also occupied the channel and were very dangerous
to the sufety of passing boats. :

For the removal of these obstructions appropriations were made as
early as 1824, and the project consisted in building boats snitable for
removing the snags, etc., and operating them whenever the stage of
water was favorable for the work and funds were available.

The total amount-expended for. this purpose can not be definitely
given, as previous to the appropriation made Ly act of March 3, 1879,
a gencral amount was appropriated to be applied to several streams as
their needs required. From March 3, 1879, when the first specific ap-
propriation was made, up to June 30, 1889,, $632,939.63 was expended
for this purpose. 'T'he navigation of the river has been very materially
improved by this methotl, and the danger of accidents to boats lessened.

During the fiscal year ending June 30, 1890, $85,263.27 was expeunded.
Two snag-boats were employed between the mouth of the Missouri River
and Bayon Sara, La., removing obstructions, The boats worked for a
total of twelve months, removing 2,861 snags, cutting down 12,112 treex,
removing 23 drift-piles, and 1 wreck, and traveling a distance of 10,797
miles, thereby greatly benefiting navigation and commerce.

Much needed repairs were also made te the snag-boats, and they are
now in good condition to resume work as soon as the stage of water will
pernit. ‘ .

An annual appropriation having been made for carrying on this work,
no further estimate is submitted.

July 1, 1889, amount available.....ooeenvnneiieienannn. - $32, 071, 95
Amount drawn under gection 7, act of August 11, 1888. . .. ccouceceneanas 55, 000, 00
87,4971, 96
July 1, 1890, amount oxpended during flscal year, exclusive of
linbilities outstanding July 1, 1889 .........cociivnen ... $82,001. 12
July 1, 1890, smount re-deposited. ..oovceeeeeevacs vornennne..  0,910.83
i : : ————  87,071.95
July 1, 1890, outstandiug Habilities. ... e ceeieeeeiieeiiencnaononenns 419.11
July 1, 1890, amount available for fiscal year 1890-91 ....... S 100, 000. 00

- (See Appendix Y L.) . v
2. Mississippt River, between the Okio and Illinois rivers.—The orig-
inal condition of the navigable channel of this portion of the Missis-
sippi River, before the work of improvement was begun, was such that
the natural depth at low water was in many places from 33 to 4 feet
and the water was scattered by islands, which formed sloughs behind
them, thus wasting the water available for low-water navigation,
. The project forimprovement adopted consists in closing these sloughs
and, by contraction works, the concentration of the water between
banks 2,500 feet apart, the object being thereby to obtain a depth of
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8 feet in the channel between Saint Louis and Cairo and 6, feet betweer-
Grafton and Saint Lonis at standard low water, or at a stage corre.
sponding to a reading of 4 feet on the Saint Louis gauge. o

The amount expended up to the close of the fiscal year ending June
30, 1389, was $3,905,153.51." The condition of the improvement during
the year past has been sach that during stages above 4 feet, except on
very rapidly falling river approaching this stage, a depth of 8 feet hag
heen maintained in the channel from Saint Louis to Lucay’ Crossing, »
distance of 30 miles, as far ag the work of improvement had been cap-
ried on June 30, 1890, : : ‘

The amount expended during the fiscal year ending June 30, 1890,
was $129,268.78. No appropriation having been made for this year,
little work could be accomplished. The work counsisted principally in

. the continnation of the general plan, and has resulted in a very decided
improvement of the channel as to direction and depth. ,

During the fiscal year work was carried on at the following local.
ities: '

Piasa Dam.—This work is situated awbove Alton. A portion of the
dam, 1,100 feet long, way repaired and raised to a height 6 feet above
low water, in order to concentrate the flow of water in the steam-boat
channel; an opening was left between the Missouri shore and end of
the dam, in order, it' possible, to cut a channel along this shore, as this
would reetity the chaunel. If this can be accomplished the present
channel through the dam will be closed. The amount expended thers
was 85,677.11, and for this amount 2,604.9 cubic yards of stone placed
in the dam. S - .

Twin Hollows— West Side~—~The work here consisted in the protee-
tion of the artificial banks formed by the contraction works, The work
done consisted of 8,250 square feet of mattress protection placed and
sunk below low water, and 63,500 square feet of upper bank protec
tion, stone, was placed in position. The amount expended was $4,391.59,

Pulltight.—At this locality the repairs which were in progress at the
close of the last fiscal year were continued and completed, and the
hurdles strengthened where negessary, A large quantity of drift which
had accumulated above the.upper hurdle was utilized as a foot mat or
protection by sinking it, building a brush mattress on the drift to re-
ceive the stone necessary for the pnrpose. 'The effect of this work has
been very beneficial by concentrating and straightening the channel at
this locality ; 1,260 linear feet of hurdle was built and $30,806.87 ex-
pended during the fiseal year. -

Jim Smith’s.—At this locality hurdles and bank protection were re-

- paired and extended. The object of the hurdle extension was to close
the channel passing to the lett or Lllinois side of the middle bar, con-
centrating the flow on the west; 2,940 linear feet of hurdle was com-
pleted wnd 1,390 linear feet of bank protection, coysisting of willow-
~ mattress and stone placed in position; $31,3569.81 was expended during
the fiscal year. } . , S '

Lucas.—Act this locality the work consisted in the repair of small gaps
in the hurdles of last year and in the constraction of two additional
hurdles, Nos, 5 and 6; 4,050 linear feet of hurdle was completed in this
locality in addition to the repairs above mentioned. . The work at this"
locality was projected and begun in March, 1889, and has continued since,

. The object was to concentrate the water at Lucas’ Crossing and close
the false channei behind Calico Island, The work has béen of great
‘benefit to navigation, straightening and deepening the channel at this -
- crossing ; $60,629.05 was expended during the fiscal year, ‘
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- Surveys.—During the year the survey of the river was continued to
Brickey’s Mill, a distance of 48 miles from the 8t. Louis Bridge, and a
‘hydrographic survey of the river from the mouth of River Des Peres to
~foot of Calico Island made to show the ehanges in the channel and the
effects of the improvements. The expenditure for surveys was $7,016.89.
A reference to the plates accompanying the report of the officer in
charge will give a graphie representation of the progress and effect of
these works. S . L
The mnount expended during the year was $129,268.78, and the total
amount expended to June 30, 1890, was $4,034,422.29, ‘ o
The origiual estimated cost of the work, as revised in 1883, was

$16,997.100. / | .
July 1, 1880, amount available ... ... ol $171,342.34
July 1, 1800, amount expended during fiscal year oxclu-

sive of liabilities ontstanding July 1,1880 ..o cue ..., $77,033. 86
July 1, 1800, outstanding liabilitios ... ... .c..cesaenn. 52. 42 ‘

—_— 77,086, 28

July 1, 1890, balance available ... vou. iiime it i crrneanae, 94, 256, 06
Amount appropriated by act of September 1, 1800.. .. cvvaer et vanen.. 400, 000, 00
Amounut available for fiscal year ending Juue 30, 1891, . cccerer cnann. 494, 256..06

Amount (estimated) required for completion of existing project..... 12, 657, 600, 00

Submitted in compliance with requirements of sections 2 of river and

harbor acts of 1866 and 1867, ‘ '

- {See Appendix Y 2.)

3. Gusconade River, Missouri.—This river was greatly obstructed by

" snags, logs, and leaning timber, which materially interfered with navi-

gation. Work was commenced on this stream in 1880, and the project

adopted for its improvement consisted in the removal of snags and logs,
the cutting of leaning timber, and the construction of contraction works

at shoul ¢rossings, : S
The amount expended to June 30, 1889, was $39,936.09, and at that

time the navigation was mueh improved by the work done, During
the fiscal year ending June 30, 1890, $2,130.26 was expended in remov-
ing obstructions from the bed of the river and cutting down leaning
timber from the banks, also in coustructing wing-dams and training?
walls, thereby greatly improving the navigation of the river and ena-
bling boats to run at lower stages of water-than formerly.

- __The oviginal estimate for the improvement of this stream was $50,000.
New obstructions are continually forining, and it will require a small
amount each year to keep the channel open at low water atter the prin-

cipal work has Leen done. - ' -

July 1, 1889, amount available. .. i ouinn i e iecae e #2,563. 91

- July 1, 1800, amount expended during fiscal year, exclusive of : i
"~ linbilities outstanding July 1, 1889, .. . ..o iiviel s we $2,135.34

- July 1, 1890, outstanding liabilities ...... oo eiiiien. .z R 92 -

R - 2,136,26

.

- duly 1, 1890, balance available ... .coreee ot it iee e rre i e 42,65

Amount appropriated by act of September 19,1890 ......ccciuunvnes ceee.e 4,000.00

Amount uvdilahle for fifoal year en;ling; Juue 30, 1801 e \...'.'...;.V,...;... 4,427.65
~ (See Appendix Y 3) e o
4. Osage River, Missouri—The navigation of this stream was very
‘much interiered with by obstructions in the channel and shoal cross.
 ings.... The original project, adopted in 1871, was to obtain a low-water
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| ‘TAm;lrx. No. ‘.2.-;'Detdiled s'taiemént of empmuliture@ ’made:in cbnn‘e.ntion with thework of re. -

moving obatructions in Mississippi River, as required by section 7 of the river and harbor
act of "August 11, 1888, - o a :

1889, o 1890,
ik S T v Totals.
Nov.*| Dec. | Jan, | Feb. | Mar. | Apr. | May, | June. ‘
Office expennes.......... £403, 10] $308. 95! #5582, 00 $550.00 $550. 00| $001, 00] $375. 00) $562. 63] $3, 922, 68

Supervision ...l

Eﬁwnm-a of snig-boat
. G Wright ; - )
Crow...oovoonoan. .. 12, 144, 0012, 152, 50 2, 056. 50|1, 08‘1'. gz. 1, 334, (1}3 1, 119, gg 1, 244, 501, 110. 00| 12,243.32

200,001 335,04} 201.G0] 200,007 200,007 200.00{ 375.00] 200,00) 1,911 54

Outtlt ..o ol 26.00] 622,77 485, 00 2,000 2,804........ 98.30) 1,218,837
J T I A 311.50] 408,000 468, 72...... ORI i 35111 PR R PO .eent 1, 853.47,
Subsiatenes .o i 1,200.21) 477,31 207.86) 239,76 25.11] 346,82 751.86] 8,410.93
SUpplion. .ooooviiiiindicnsiaa. 1.0 ..ol 11.48]  11.08)........ 16. 743 184,81
Ropairs ......o.... eelieennass) 2BLL0 18R D4L.... .. 700,04 113.99] 144.06; 101,47 1,578.09
Miscellaveous . ..o )ooeiando oo 2 N 8,60 12.26[...... .. 8400
Expenses of suag-boat '
J. N, Macomb : )
CroW eevavenmmcarrvaefienn,. 2, 109,002, 075, 003, 545. 011 867.17; 801.00] 932.17i1, 275,40} 1,004.75
Qutfit ...oovvvvani... 47.60)....... 45, 09 2000........ 2,35 3,051 106, 40 250,04
Fuel oovviinnnnn... 472,00] 1392,25] 996.08] 812.56...... N N E g 140.00] 2,813.48
Hubslsteneo. ..o, 420.1401,185, 170 861.17] 120.00] 14,65 158,96 443,39 2,684.48
Sapplieg...oooeain 60,47 . ... . .78, 91 T ... o I 114 52, 22 200, 34
Repalrs ...oo...i... 887.15 127.95 ©64.970 209,36 _...... 476,053, 494, 80 5, 320. 54
Miscellameons. ooooudie oo oo R R 1% AR B, 1, 25 24, 50
Stove-boat dbert. ... 65,00f 550,00 40.00[ 40.00] 40.00 32.00 6, 34 322,83
Potala...... Cevenns . , 8819, 838. 11{8, 005, 4216, 935, 48|4, 489. 873, 003, 05[3, 899, 36]8, 708, 90 49, 08Y. 17"
o

. ;"fi;ixis“r;z-;at-o:;‘cslxt only iucludes muuu; ox pen;l-ed under section 7 of the river aud harbor act of Au.
suat 11, 1888, - .

Y 2.

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

PROJECT.

The object of the improvement is to obtain a minimmum depth at low
water of 6 feet from the mouth of the Illinois River to St. Louis, a dis-
tance of 41 miles, and 8 feet from St. Louis to the mouth of the Ohio
River, a distance of 191 miles, the natural depth at low water being in
many cases from 34 to 4 feet. The initial point of the work for the
lower portiou is St. Louis, the programme being to make the work cou-
tinuous, working down-streamn from that city. Work at detached points’
‘has also been carvied on under allotments specially made by law for
the improvement of landings and the protection of local interests. . -

The plan of general improvement contemplates a reduction of the
river to an approximate width of 2,500 feet below St. Louis (the natural
width being in many -cases from 1 to 1} miles) and the protection of

~allavial banks from erosion. - The methods employed. are to build up
new banks with the solid matter caught from the river itself by means
of hurdles, and revetment of the banks, both new and old, when neces-
DR - ORGANIZATION. o

. lf{.‘hje organization of the eugineering staff during the season was as

. follows: " L o ; oo

A supervising engineer was assigned to the geperal supervision of
all the works and of the supply depot. His office was in St. Louis
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and his duttes wero to advxbe and direct. the resident engmeers, aud to
_have special charge of the supply of brush, stone, and plles, a,ml of the
tow-boat and barges engaged on the work,

The resident engineer was provided with quart,ers and an oﬂice at
the work. His duties were to have immediate direction of the work of
cotistruction ; to make such surveys and observatious as might be re-
guired to keep the progress map, upon which all work was to be located
as fast as constructed ; to keep thie journal and other records of the
work ; to prepare pay- 1‘0“b ; to render quarterly property returns, semi- .
,amnml and annuaal reports to the officer in chwrge, forwarding them
through the superintending engineer.

The superintending®engineer was Mr. D, M, Currie. Resident engi-
neers: At Pulltight for the first six months, Mr. William S, Mitchell ;
at Lueas, Mr, John O. Holman, who also had local.charge of the repams-
to the Piasa Dam ;. for revebm(,nt work at Twin Hollows, repairs at
Pulltight, work at Jim Smith’s, and procurement,of brush, Mr. C. D.
Lamb,

WORK ACCOMPLISHED,

No approprmtlon was made for this work for the fiscal year ending
June 30, 1890 ; the amount wvailable was the balance of the appropria-
tion made by d(' approved August 11, 1888, about $i78,000,

The work laid out for the expendxture of tlus amouut de as follows:
(1) the extension of the Lucas system of hurdles by the addition of two
or more to the system; (2) the raising and repair of the dam at Piasa
Island 5 and (: )gcneral repairs to the works at Twin Hallows, Pull-
flght. and Jim Smith’s, also the extension of some of the hurdles at the
latter locality.

Plate I is a general map ot the river from the Merchant’s Budge to
Calico Island, and shows the location of these works with the exception
of the Piasa I)am which is above Alton; this dam ig shown on Plate [
to face page 10‘)8 Report of the (hief of Engineers for 1881, and is
marked X, G, I on that plate.

P AbA DAM.

This was a work originally placed for the purpme of throwing the
channel between Piasa Island and the Illinois shore. After the dam
was built it was found that the bottom bLetween the island and the
Ilinois shore was composed of rock, and at some points did not give a
depth of more than 30 inches at low water. The dam was built in 1877,
was & submergeable one, and in order to repair the defect in its location
a channel was cut through it for low-water navigation—this was about-
1881, The opening for the new channel was made at the Missouri end
with the expectation that the channel would naturally follow that side.
A break was made by the ice nearer the Piasa end and this became the
. channel. Complaints having been received at this office from pilots
“and masters that the channel was becoming very difficult and shallow,
a project was submitted and approved for the raising of the dam to 6
feet. above low water, leaving both openings, for by this raising of the
dam it was expected that more water- would be forced through the g&ps‘
and a better channel formed. :

The Missouri Gap was left open in hopes that the (,hannel mlght passf
down this way, which would be a decided improvement.

The raising of the dam has obviuted the dlﬂiblllty and no comp]amts :
have been received since; the channel still passes through the Plasa
~Gap, but is deeper and not 80 tortuous as before, o
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_ '!‘he portlon of the dam raxsed was 1 100 feet in length and 5 i‘eet‘
~wide o top.. The plant used was towe(i to the locality by the Umbed
. States stemmer General Gillmore, and the work -done by hired labor,

stone being furnished by contract. Work was begun on August 17

~and wmpleted September 10, 1889, 2,604.9 cubic yards of stone. wm.
placed in position. Amount expended was $5, 577 11

TWlN HOLLOWS

The work at this locality consisted in the protectmn fr om erosion of
the bank fermed by the contraction works erected hére. Work way
begun on October 1 and continued until the 21st qf the same month, it
consisted of both submerged and upper bank protection, 8,260 square
feet of mattress or submerged revetment was placed, and b&,oOU sqn.ue
feet of apper bauk protection ¢ ‘ompleted.

The work at this locality will require some regulation as soon as the
Pulltight work has had its full effect. A quantity of water escapes over
this bank and through sloughs which should be filled up; the lower
portion will also pxolmbly require protection (see Plate l) Amount
expended was $4,391.59.

‘ PULLTIGHT,

The onguml project for this locality was to send the channel down
the east side of the river by Beard’s Islund, making a crossing to the
‘west side of Fine’s Bluff, ]ust above the mouth of the Maramec River.
A study of this looa.hty showed that the natural tendency of the river
was to make the crossing above this point at ' White House, and at low
stages there was a tendency to shoal; it was thought best to close the
east side of the river by constructing hurdles, aud throw as much water
as possible into the White House Crossing, and inprove and preserve:
this. With this view the system of Pulltlght hurdles were prolonged
in order to throw the channel to the western side at White House.

The work here for this year has consisted in repairing damages which
- the work sustained in the high water of June, 1889, This damage was
“caugéd by the large quantities of drift brought against the work ; this
drift by its great pressure breaks through the up-stream hurdle, and
‘when the gap is made it is almost impossible to prevent the like acci-
dent to the hurdle below. The method adopted was to utilize the drift
for a protection by sinking it in front of the uppeér hurdle. This was
done by building a mattress of brush upon the floating drift, and load-
ing this with sufficient stone to sink the mass; when thxs is accom-
“plished the hurdle is very strong, and will resist any pressure which
can not break the piles off. - In these repairs 1,'(:0 feet of-hurdle was
‘constructed
" This work was'done in J uly, the hurdle remained in good condition
_throughout the fall and winter, but during the high water of spring,
hurdles Nos. 1 and 2 lost some from the outer ends from scour. A

tendency to cave in the bank below No. 1 was developed, and this bank
for a distance of 100 feet below the hurdle was revetted.

-The hurdles are now in.good condition and have caused large de,
: poslts dunng the year (see Plate I). Awmount expended was $30 806 87.

I smrrn’s. o

, Tbe prOJect for the 1mpr0vemeun of the riverin thls locahtv consis(s
in the construction of contraction works. On account of the existence
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" of a very persmtent middle bar IL was determmed toextend the lmrdles
“ou the east side, in order to close the chute on this side of the Lar,
Operations were begun on hurdle work July 11 and continued ‘tifl
Augnst 24, when the stage of water prevented furtber pile driving;
2,040 linear feet of hurdle was built. The new or artificial bank near
hurdle No. 3, or the head of the Jim Smith system, showed some ten-
dency to cave into the river, and this point was protected by a revet-
ment in the usual manner. In all 53,100 square feet of mattress was
huilt and sunk, and 1,390 linear feet o’z upper-bank protection placed.
. The average thlckness of this latter was 9 mches Amount expended
“was $31,359.81, (See Plate I1.)

LUCAU

Wor k at this localw,y was begun in eroh 1889, The project contem-
plates the contraction of the river to a w1dth of 2,500 feet by means of
hurdles built {vom the Illinois shore, the first hurdle being at Hamsou
ville just below the foot of Foster’s Island.

The work this \,ear cousisted of repairs to the hurdles previously
construeted, Nos, 1, 2, 3 and 4, and the building of two more lower down
.stuam, N os. 5 and 6; these were placed at intervals of 1,500 feet apart.
No.5 was extended for a length of 2,450 feet and, No. 6 a length of 1 600
feet from shore until they both reached the shoal water at the head of
Calico Island. The effect of the work at this locality has been the
straightening and deepening of the channel at Lucas Crossing and the
closing of the head of the Calico Island Chute at low-water stages. A

very heavy deposit has been for med behind the hurdles and will con-
tinue to increase at each high-water stage. 1t is probable that no fur-
ther work will be required at this locality other than possible repmrs
(see Plate 11), Amount expended was $60,629,05.

MATERIAL.

Brush and poles were obtained by hired labor.

Stone was obtained from the Grafton Quarry Company, of Gmfton,
11, ut 40 cents per cubic yard delivered ombarges. After their contract
was completed, in open market at 45 and 50 cents, this latter was loaded
on barges w1thm a distance of from 10 to 16 miles from the work, and
4t these prices was more economical than 40 cents, when the tomng
was it some cases 70 miles.

Rope, bolts, and other material were purchased on bids from the low-
est bidder, as ‘needed. ,

Piles were obtained by contract w1th Mr. N athan W, Tuuker, at
prices varying from & to 7 cents per linear foot, au,ordmg to length.

SUPPLY DEPOT

; The supplv and subsistence department was under the immediate
supervisior of Mr, S. S, Van Normaun, All supplies, except stone, brush,.
and piles, as obtained, were delivered at the depot and thence distrib-
uted on approved requisitions to the several works, In addition to this
function of the depot, it was a general repau' Shop, where all repairs to
plant not requiring dockage was made. , ,

Necessary repairs were made to the steamer General Gzllmorc, plle-'
dm ers, barges, quarter-boats, and all ﬂoahng plant.
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~ The present. value of the property remaining to be distributed on i
stallation account is given in the following table: S

" ‘ Balance June ’ ¢ Balance Juna

Class of property. ‘ 30,1889, | Debits. Credits. 30,1800,

Barges, model and flats. . .. $42,418,70 | $4,158, 93 | $15,183.93 $131, 393,70
Boat, machine-shop...... 1,732, 52 163,89 [ .o 1, 885. 6t
Boats, qUaTtér . .oovnvieeneeiiiis Ls e} 005, 44 436,37 ¢ LA eb L
Boats, small.. .. .ccoievean. eetestisarimertiann et 0,400.77 | 2,020, 81 | . 4,786.88 G, 643, 570.
DVOrs, piie .veeesan. ons vearereneens Fearrenans 27,019.83 | 2,221.00 [ 887109 20, 99, 8
“Machinory stoamer Humphreys 6,000.00 |............ 6,000,000 ).... ~.......
Shanties, portable ..... . 9,705, 07 744.32 | 2,588, 28 7, k61,11
Steaimop Géneral Gillmore 13,400.69 1 15,110.84 | 16, 705. 08 11, 815,4%
‘Yonts . .....ina. PN 10076 4. oooiiiiild Lonh el 100.75
Ways formattress....... vl ROLBL ... ... ..... BOLOY |,
"Supplydepot ...l cianiiniiie i 3,855 69 430.79 815,73 ~ 8,470.76
Tools and appliances «..o..o.ooviiininaniien.n. 2,485.49 861. 52 1,740, M 1,626, 00
Hoardingoutfit .. ......ooiivinanl D emieriaas 10, 188. 08 430, 68 1,311,789 9, 308, 97
Ottice furniture..,.......... L S 422,48 600 ... 128.48
Surveying instruments . ... ...oioeian., R 466, 11 650 |..ioenai.t. 471,61
Photographio apparatus............. Coeiranienis 200,48 |....... ... S PP 200,48

TolAl .o e 120,802.31 | 26,608, 84 | €0,207. 71 06, 273.44

GAUGES,

The ganges at Graftén and Gray’s Point were read daily during the
year. Thereadingsare appended, marked A.

CONDJTION OF ''HE RIVER.

~ The channel depths as furnished by the Mississippi and Ohio Rivers
Pilots’ Society, during the year, are appended, marked B, -

The river was open below St. Louis for the whole year, not having
been closed to navigation by ice. This makes two successive winters
of opeun navigation. The low water of this year, when the gauge at St.
Louis was below standard low water, was trom October 11 to Novem-
ber 3, 1839, and from December 9 to 12, 1889, The lowest gange-read-
ing was 3.50 feet on the St. Louis gauge on October 21, 1889, and the
highest was 20.7 feet on June 30, 1890,

The season in general was a favorable one for navigation, small swells

‘iir the river keepiug it at a fair boatiig stage. Heretofore the Anchor
Line steamers generally laid up their larger boats and emp'oyed light.
draught steam-boats during low water, this year the largest boats ran
without losing trips. : : .

REPORTS OF ASSISTANTS.

Them are submitted he_réwith the reports of the euperintemiing engi-
neer, Mr. D, M. Currie, and of the assistant engineer, by reference to
which all details and particulars can be obtained. -

ESTIMATE,

_ The amount that can be profitably expended during the year ending
June 30, 1892, is $1,000,000. . Itis proposed to expend this sum in carry-
ing out the programme heretofore adopted ; that is, to ecarry on the work
of improvemeut -continuously from St. Louis down-stream, reclaiming

land by buildiug up new banks, thus reducing the river to an approxi-
mate width of 2,500 feet, alluvial bauks to be protected from erosion,




It is proposed by this meaus to obtain .a channel of at least 8 feet at
“low water, the depth now is liable to become as small as 4 feet, or aven .
less in some places, and less than 8 feet at every locality where the width
_is more than 2,500 feet: .~ .~ .. . T L

This general statement of the proposed application of the appropria-
tion is a8 specific ag the nature of the case admits. The changeable
character of the river renders it impracticable to give in advance the

exact locality where works will be required.

The oviginal estitnated cost of this wbrk, as revised in '1'88’3, Was. ... -...$16, 997, 100
The aggregate amount appropriated to June 30, 1800, i8 ...ccovaci oo 4,129,600
The amount expended t0 June 30, 1889 ...ccr cavemninarercaviiincaen e 3,905, 153

ABSTRACT OF APPROPRIATIONS MADE FOR THIS WORK, '

By actof— : ‘
June 10, 1872 o cevevucnenvurena. armersavass teeemecinsncennemaerneans  $126,000
March 3, 1873, oo cee i iiac it vies ciierinmnni cnmnes v nans 200, 000
June R, 1874, e s dva savbme maraaaae 200,000
MATCh B, 1875 e s e e veae vinneern cammnnsmnnns cone tomres moenmns eomos 200, 000
August 14, 1876. .o ciuesiaon Cermanesuann e bmastvenas sevan cennaceen 220,600
JUne 18, 1878, (o it it i ciitaitcsedunrrnceeene e vm—eeeane 240,000
Mareh 3, 1879, icuce ceve vanevunnn berouencaneamiinienremere vnaneasanea 200,000
Juue 14, 1880. ... ... cerenmmaceranaaranenn Cemvenrabsecammasciannane 300, 000
March 3, 1881........... vesss ceemoace Caus usensiaree cant ey e 620, 000
August?, 1882, . ¢ ceenreinnnn. ..t Wasassestmannratnnenanes ressennean 600, 000
July 5, I884 . e i incatncaccannncvaanoenanncnnroan cesesiees - D20,000
August 5, 1886..... “sebovecnnenr ceevaresamannan svsbmnsane PN ©Jd75,000
August 11, 1888 ............ vk smeurnesnevas S icecdtencsaccnuennmran 306, 000

Money statement.

July 1, 1889, amount available.... ..o .eieoiiiniiiimniiiiiiioa. $171,341.34
July 1, 1890, amount expended during fiscal year, exclusive ‘ '

of liabilities outstanding July 1, 1889....... emaemeanan . $77,033.86
July 1, 1890, outstanding liabilities...ceeccreanvuinncenemes 52, 42
~ - ——  77,086.98
July 1, 1890, balance available............... e remevdaseees samaveanbys 94, 256, U6
Amoant appropriated by act of September 19, 1890............ cesuanen 400, 000, 060
Amount available for fiscal year endin gJune 30, 1891 ... ..ccouauaa.. 404,256, 06
Amount (estimated) required for completi on of existing project. . . .. .12, 557, 500, 00
Amonnt that can e profitably expended in fiscal year ending June 30, ,
1802 ....... eemetuemmeinaacninans tanaes man . weewroens anmn veveceas 1,000,000, 00
lSubmitted in compliance with requirements of sections 2 of river and ) .

harbor acts of 1866 and 1867, -

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

: - 8r. Louis, Mo.; June 30, 1890.

. MaJor: I'have the honor to submit the following report upon the improvement-of
the Mississippi River in this vieinity for the fiscal year ending June 30, 1890, and
to transmit, as part thereof, the report of the work at each locality by the assistant
in charge at the cloge of operations. R : R S

The accompnnﬂing reports named in their sequence down-stream-are: Piasa Dam, -
lﬁv Mr. Jobn O, Holman ; Twin Hollows—west side—Pulltight and- Jim Smith's, by

‘Mr, C. D. Lamb; Lucas, bg Mr. John O. Holman. T o o
., The work was done by hired labor, with material procured by contract and pur-
chase in o)[;en market, with the exception of 2,324,4 cords of brush, which was pro-

‘oured by hired labor. -~ - oy S v
- The steamer General Gillmore, barges, pile-drivers, quarters, small boats; and other

] R{ant,,uqe’din connection with the -work, are pablic property and subslstence was

rnished in the fleld, T S - FETR N
-, A survey from tlie mouth ot the river Des Perés to the foot of Calico Tsland ﬂht_)’wo

;the impravement of the channel, -

| BNG 00——12¢
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L 7 7 mAsﬂ DAM. I

A section of this dam, 1,100 feet long hetween the ¢hanne] near the west bank and
that used by steam-boats, was repaired and raised to the height of 6 feet above extreme
“low water to concentrate the water in the navigable channel and to break up the cross.
current due to the low over this section of the dam.. On this work 2,608.9 cubic yards
-of stone placed as riprap was expended, ) :
Further details are shown in the report of Mr, John Q. Holman, superintendent, |

| TWIN HOLLOWS, WEST SIDE.

This work consisted in the repair and extension of the bank protection. The old

work had settled from 1 to 3 feet betwéen distanuces of 400 feet and 765 feet below
- hurdle “Q,” c ‘ o . ‘

The protection was complated below burdle O to a distance of 1,000 feet, and from
1,525 feet to 1,700. feet, The bank was protected up to 10 feet ahove extreme low
water between points 1,700 and 1,875 feet from the hurdle. The space between
distances 1,000 and 1,525 feet. from the hurdle is protected iy hurdle No. 1.

Further details are shown in the report of Mr. C. D. Lamb.

PULLTIGHT,

At Puiltight repairs which were in progress at the beginning of the year were fin-
ished and the hurdles w ere strengthened where necessary.

The piling on hurdle No. 1 was extended 75 feet Lo the river end of the line, 'I'he
line was re-enforced by sinking drift-wood above the piling to a distance of 1,063
feet frogl shore. The bank to a distance of 100 feet below the line was graded and
revetted. '

The gayp in bardle No. 2 was closed, the line was extended tu its full length, the 500
feet next to the river end ou account of shoal water, with only the drift row of piling
and the mattress. ~

The gaps in No. 4 were closed and the line was strengthened with braces and
stringers, . .

; Th%se hurdles have induced large deposits within their inclosures, and bave as a
consequence cansed a large increase of the volume of water in the navigable channel
during the lower stages of river,

Mr, C. D. Lamb was superintendent at the close of the year, and reference is made
to his report for further details. ' ‘ V

JIM SMITHS,

At this locality hurdles and bank protection were repaired aund extended.

Hurdles.—The wattling of No. 2} was repaired, and a few piles were driven to con-
nect the line with the high bank below aud to close a chute in the rear of the reve
ment. o . o

Nos. 6, 64, and 71 were extended 800 feet, 1,080 feet, and 1,060, respectively, from
the new bank. In 6 and 6§ the bottom was from 2 feet to 8 feet above standard low.
water, and therefore they were not wattled. .

In No. 7} the mattress was extendeéd 110 feet farther than the piling. Curtains
were placed upon 800 feet of the line across the deep water near shore, T

Bank protection.—The protection in the vicinity of hurdle No. 3 remained intact
below that line, but above a cut had been made increusing in width from 20 feet near
the hurdle to 76 feet at the head of the work. , : o '

A mattress 50 feet wide by 1,020 feet long was placed below low water and the
bank revetted to ite top from hurdle No. 24 to a distance of 250 feet below No, 3.

For further details reference is miade to the report of Mr. C. D. Lamb, superintendent.

LUCAS',

aud in constructing hurdles Nos.. 5 and 6. ;

'No. 4 was broken three times by scour due to awift current at low stages in a nar-
row chanuel along the shore. Each of these was repaired soon after it ocouzred, in
whiok the length of the hurdie built aggregates 550 feet. e ‘

Hurdle No. 5, located 1,500 feet from No. 4, and No. 6, located 1,600 feet farther

.below and parallel with it, were built to distances of 2,460 feet and 1,600 feet, raspect-
-ively, from shore. - T o L ‘ :

., Reterence is' made to the accompanying report of Mr. John Q. Holman, superin-
tendent, for forma of construction and other details, o BN o

At this locality the work consisted in repairing several small gaps in hardle No. 4
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FORMS OF CONSTRUCTION.. . . . ;

In both hurdlies and bank protection changes iu forms ana methods of construction
have been adopted after experimental trial, = o T

The hurdle described in'Mr. Holman’s report of Lucas’ is a type of the latest form
usest.  In this form the drift row consists of clumps of Eil@s high enough to prevent
the passage of drift-wood at stages below bank full, which bLrings the tops of the
piles to about the 25-foot stage above extreme low water.. The mattress is hung to
the lower piles ol these clumps by yokes, and the piles and braces of the hurdle.row
are driven through tt.  This pluces the hurdle in a condition to resist drift sconer
thun could be done under the construction formerly used. . Where there is consid-
erable depth with swift current the line has been secured by sinking drift above it,

“To provent rapid scour by eurrents parallel with the lm~, a mattress is placed

“above the drift row, and in excessive depths of water the piles are stiffened by plac-
ing a stringer at the middle of their éxposed length, or at thie surface of the lowest
water during their constraction. : : ~ L

Sinking drift, placing matiress above, and additional stringers are precantions used
only in case of necessity. ' . - _

Bank protection hus been changed in the method of building the low-water mat-
tress, rather than in its form. " ) ‘ ,

The mattress barges having hecome unserviceable ‘were dropped, and mattresses
are now built npon ways mado by lashing together a sufficient nunber of small flate
with ways to make the desired width., The plant o be handled in construction is

“reduced to a minimum, and the flats are readily hauled out of reach of ice in winter,
or of other danger when not in use. V : '
Very respectfully, your obhedient servant, ’
B D. M. Currig,
v Assistant Engineer.
Maj. A. M. MR,
Corps of Engineers, U, 8. 4,

REPORT OF MR. JOHN 0. MOLMAN, SUPERINTENDENT,

: 8t. Louis, Mo., June 30, 1800.

Masor: I have the honor to submit herewith the following report of operations at
Piasan Dawm for the fiscal year ending June 30, 1I8%0: :

A portion of the dam 1,100 feet in length was raised to w height 6 feet above low
water with a top width of § feet, - : ‘

The plant for this work was towed to the dam by the steamer Gillmere, August 15,
On the 17th work was begun at the Missouri end, raising aridge nearly to thé 6-foot -
stage from the Missouri shore channel to the steam-boat channel near the middle of
the dam. The work was again changed to the Missouri end August 26, completing
the'da.n to the required height and width, reaching the steam-boat channel Septem-
ber 10, ' ‘ '

The following table gives the location of the work done and the openings in the
dam by referring to stations of 100 feot in length measured from the Missonri end :

Station 0. Highest point Missouri end of dam. o :

Station 0.70 t0 4.70. ~ Opening made in 1882 ; average depth, 7 feet helow low water,

- Station 4,70 to 5,25, Portion of damn not raised; surface exposed at low-water
stage, : o )

Station 5,26 to 15.25. Portion of dam raised 6 feat above low water, S
IvSmtio,n 156.25 to 18.75. Present steam-hoat channel; average depth, 10 feet below
0w water, : oo o o ’

Station 18.80. United States Light. - : - o

Station 18,75 to 19.75.. ‘Portion of dam: raised island side of ‘channel.

Station 31, Island end of -dam, ‘ o - ‘ o .

- Total amount of stone expended was 2,604.9 cubic yards. The plant was taken to
the fleet September 10, ~ -~ ‘ S T o o ’

A sketch of the locality accompanies this report. The slope of the river between

‘Grafton and the dam, a distance of 9 miles, varied 0.5 foot between August 10, when
the Missouri River was rising, and the 29th, when both the Mississippi and the Mis-
souri rivers were falling, , ' B ' ) o

- I remain, very respectfully, your obedient servant,

‘ JoHN O. HoLMAN, .
) : ' Superintendent,
Maj, A. M. M1LLER, , Lo
© Corps of Engineers, U. 8, A, '
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i o ""ff-lit,miéb_iz'r“o’t MR. C. n;v’fmu‘n’,.édvgﬁxxfnxnnxi-; .

S _ " 81. Louis, Mo., June 30, 1800, - -
MAsoR: I have the honor to submit the following report of operations at Twin .
Hollows, West S8ide, during the fiscal year énding June 30, 1800: ~ - .
.. The work at this place was begun October 1 by a small force towed ap from Jim
-Smith’s, and consisted of repairs and extension of the protection begun in 1886,
- The old work was found'in good condition, though it had settled or slid from 1 to
3 feet between stations 4 and 7.65, the O being at hurdle No. 0. : , )
The medium stage mattress above and below hurdle No. 0, which was left- uncov.
ered in the fall of 1888, was first revetted, and the protection was then repaired down
- to the lower end of the old. revetment at station 7.65. 'The protection was then
completed down to station 1000, or to the lower end of the medinm stage mattress
placed in 1888, Between this point and hurdle No. 1 the bank is so filled with drift-
that no-erosion has been observed there since 1886, ) .
. Below hurdle No, 1 the bank is in good condition down to No. 3, except for a short
. distanceé below station 15 where the bank has been cut away for about 50 feot inside
the foundation matiress of the old primary hurdle which protects the bank below as -
far down as hurdle No. 3. S
' A-mattress was placed between stations 15.50 and 18.25 to prevent further erosion
at low atages, and the bank wasthen revetted up to a 20-foot stage from station 15.25
to station 17 and to a 10-foot etage from that point to the lower end of the mattress
at station 18.25, : . ‘
The work was completed October 21 when the force was discharged and the plant
towed into harbor at Bushberg.
The amount of work done during the season was as follows:
- Maitress.—275 linear or 8,250 square feet built and placed.
Revetment.—1,575 linear or 63,0 square feet placed,
Very respeoctfully, your obedient servant, ; :
V . C. D. Lawms.
-z ‘ Superintendent,
‘Maj. A, M. MiLLER, - '
Corps of Engineers, U, S. A.

REPORT OF MR. C. D. LAMB, SUPERINTENDENT,

8r. Louis, Mo., June 30, 1800,

MadJor : 1 have the honor to submit the following report of operations at Pulltight
during the fiscal year ending June 30, 1890.
The work at this locality during the year was nearly all done in July, 1889, and
gogsist%d;mainly in completing the repairs begun during the spring to hurdles Nos,
, 2, and 4, , )
.. On hurdle No. 1 the piling was extended 75 feet: to bring the hurdle to its otiginal
length of 1,575 feet, 843 linear feet of mattress 47 feet wide was built on the drift
above the hurdle, and this mattress together with a section 150 feet long, built during
June, was sunk. The line has been thus re-enforced with sunken drift from shore to
“within 42) feet of its outer end.. : v : ,
- The repairing of hurdle No. 2 was completed and the line was finished to a dis-
tm‘l!ce of 1,600 feet from shore or to within 500 feet of the point proposed for its outer
- end. T N . - .

On the remaining portion_ of the.line, the drift-piles were driven and siringered,

and the foundation mattress was built and placed, but its completion was prevented
- by shoal ‘water., - ' .

On hurdle No, 4 the. cldsimiof the breaks waa completed and the old work was
strengthened with additional braces and stringers, but the 100 linear feet of piling
carried away from the outer end of the line was not replaced on account of the deep
water and strong current at that place. s :

.- No wattling was done on any of the hurdles daring the season. o o
.. Work was completed for the half year August-5, when the foroe was discharged
and the plant towed into harbor at Bushber%., S S R
: . The hurdles remained in condition throngh the winter, and have been but
little injured during the. spring. About 250 linear feet of piling was carried away
. from the outer end of No. 1, and 60 feet of the uubraced drift-row on the outer end of
No. 2 was overturned. The revetment below the drift-row at-the shore end of No. 1
- wa8 also cut away and the bank considerably eroded: for several hundred feet. below.
: thrgsmm were beguu upon this part of the work May 17 by & small force -trans-
ferrod from the brash party. The bank was graded and revetted for 100 fept below"
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the hardle, A mattress 70 feet long and 30 feet wide was built and’ placed on the

- dnift above the line with its inshiore end o the protéction, and the hurdle-piles near -

- éra, . :

shoré, which were spaced wider than those further.out,were wattled up tot e string- -

Thia work was conipleted May 26 and the fovco was then discharged, -~

- - Work was done on the hurdles during the. yeat asfollows:

Hurdle, No:1. | No.2, | No.4, | Total.

“Piles APIVEI sy iiieneeciireeniacnesenee +o.o;number..; 363 824 | 1,092!, 1,781

© Siringers placed ... ..., s A iheannie do....] ~ 831 116 2521 . 4B60
Ponudation mattress built ..., ........ square fest..| 5,760 | 63,576 | 20,600 | 70,885
Foundation mattiress placed .........covemanen eeusamancaraaane do....| 10,680 | 63,576 | 20,600 | 84, 855 .

© Drittmatiress buils ... "eovseovsnmanmn demnsas emreios tomossan wdo....| 41,360 {.. : 41,250

"Dt mattroas PIACOR  cveee venvae eni e cnnnrrannessniasons weulo. ... N 48,350
Wattling ...... Ceeiasmeanesosns Cevmmniensemanas PRI . || T, . 600 .
ROVOUDBUE Leuems i evr i ccianscrravnnsainrecassanssoatanuconne de.... 2,800 .

The hurdies ate now in good condition and have induced large deposits during the -
year, even with the clear water resulting from the prevailing low stages of river. :
- Very respectfully, your obedient servant,
: ‘ C. D. Lams,. -

Superintendent,

* Maj. A. M. MiLLER,
Corps of Engineers, U. 8. 4.

REPORT OF MR. C. D, LAMB, SUPERINTENDENT,
: A ~8r. Louts, Mo., June 30, 1890, -
Masor: I have the honor to submit the following report of operations at Jim -

Smith’s during the fiscal year ending June 30, 1890, , o
Work was done at this locality during the year on hurdles and bank protection.’

HURDLES,

Operatious at Jim Smitl’s were resumed July 11, by the force which had beei; em-

ployed since June 5, in repairing hurdie No. 2 at Pulltight.

Work was first confined .to the extension of hurdles Nos. 6 and 6. No. 6 was

_completed July 27 to a distance of 800 feet from shore or 1,760 feet from the old bank

of the river. . S ~ :
The old_drift-row on No. 64 was so damaged by the rise of June 1, that it was
abandoned ; the old hurdle-row was repaired for a drift-row and another line driven

* below it for hurdle piles.. Work upon this live was completed August 1, when it

l,;udl}men extended to u distance of 1,080 feet froi shore or 1,920 feet from the old.
auk, ' . - ) ‘ T .
No work was done on No. 7 as the water was too shoal to admit of extending, the

line to the desired length, but the extension of No. 74 was beguu July 18 aund contin: -

- ued until August 24, when the line had been completed as far out as the low stage

of water would allow. The piles were driven to a distance of 1,060 feet from shore, -

- but no braces could be placed for 85 feet at the outer end of the ‘hnrdle row on a¢-

connt of shoal water. The mattiess was built.out upon the bar to a poiut 110 feet
beyond the end of the piling, and curtain wattling was put in across the deop water

‘beur shore. These curtains ywere placed on 400 feet of line with their tops at an 8-

foot stage, A . . s Sl o .
“No wattling was placed on hurdles Nos. 6 and 64, as the bottom on these lines was

, from 6 to 12 feet above low water,. = - o : CoT Co
A fow piles- were driven at hurdle No, 24 to connect the line with the high baunk

water passed dowsn Lehind the protection built in that localit;

- No. 22 was repaired..

below and close the chute through which, at high stages, & considerable body of

These piles were wattled up to a 20-foot stage and the w

1ity. «
attXing at the outer end of -
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“The amonnt of work done on each liv'neAis shown in the following table: -

Hurdle line.
- ; "“Utyﬂln
No.24. | No.6. | No.6}. | No. 74, |
Piles drIVOD v enrmeanscnionnns. e e eereeaean, namber..| 20| 34| 48] 5sel 1,421
Stringersplaced oo oooii sl diviesamenes do.... 4 87 94 2T ey
Mattross buill and placed ...... ... Ceeivesens synare feet, | ..., 21,000 | 30, 100 | 81, 800 | 143, 000
Wattling placed ... iininiaaan., Chmmeb e renssanes do....| 4680 |........0........ 6,200 | 10,880 -

BANK PROTECTION,

‘The old protection at Jim Smith’s has remained in good condition below Hurdle No,
3, but above that line the bank has been ent away inside the revetment: 20 feet just
above the hurdle and 75 feet at the beud of the wuttress. - : ,

To prevent further scour at high stages & mattress H0 feet wide wad built on flats
sud placed with its inner edge at u 6-fvot stage fromn Hurdle No. 24 to within 120 feet
of No. 3, or as far down-streain as the fats conld be handled ivside the old revetment,
The bauk was then graded and revetted from the inner edge of the mattress to ity
top between Hurdles Nos. 2} und 3, a distance of 1,140 feet, and from the old revet..
wment to the top of the bank for 250 feet below No. 3, 1,020 linear or $3,100 square
feet of matiress was built and placed, and 1,390 linear or 59,000 square feet of revet-
ment placed. ‘

The amount of stonie used in revetment was 1,610 cubic yards, showing that the
averayge thickness of the riprap was 9 inches. . '

'l‘ll)e work was completed and the plant towed to Twin Hollows ou the 30th of Sep-
temnber.

Very respectfully, your obedient servant,
/ ‘ €. D, Laus,

Superintendent,
Maj. A. M. MiLLeR,

Corps of Engineers, U. 8, A.

REPORT OF MR. JUHN O. HOLMAN, SUPERINTENDENT.

"$r. Louis, Mo., June 30, 1890,

Major: I have the honor to submit herewith the following report of the opera-
tions at Lucas for the fiseal year ending June 30, 1390 ;

'The work at this locality was ore Hurdles Nos. 4, 5, and 6, No, 4 was constructed
towards the close of the previous yesr, but a continued scour at the shore end cansed
soveral breaks, which were repaired during the fall of 1889 and again in the gpring of
1890. The only other change in Hurdles Nos. 1, 2, 3, and 4 was at the river end of No.
4; whore 100 linear foet were carried away by the chanuel carrent. Hurdles Nos. 5
and 6 were drivon parallel ts the upper ones; Nos. 1, 2, and 3, ssparated by distances
of 1,500 fest between Nos, 4, 5, and 6, '

‘The length constructed on each hurdle with the amount of work done is given in
the following table: : ‘ '

Hurdle. , No. & No. 6, No.6. Total,

~ Counstrueted. ....oenvinenann Veesaaaneiianannes linear feet.. 560 2,460 1,600 4,600
Piles.cisneas.. renerans tvederacsassneiniurisbacans number.. 226 636 - 488, 1,200
Braces ...cociavuen.. e dn e ivagasaneseanareranarrans do.... 87 401 3 ) 869
LT () o T OO | I 76 186 121 38 -
Mabtress .......... e eamteseensaseesersrannnse squere feet..] 76,0051 246,760 | 132 475 456, 220
ROVOUIIGHE . v rr v snnnnsnnosinonnsnnon s eaaess do....| 19,751 790 %000 34,425
WRLLHDE . <. oeevensemcaracnsnninennerresnsnecnessimnnellOnanrf - 7,860 | 13050 | 13100 | 33,890

The first break in No. 4 hurdle, caused. by the scour at its shore end, occnrred in
" August. . It was repaired during the same month, from the 16th to ‘the2éd, by Mr. C. -

D. Lamb, saperintendent, The foundation mattress which, in some places, wasg sas- .
_pended 8 foet from the bottow, was resunk and heavily loaded with stone. "The -
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loosoued piles, for a length of 100 feet, were redriven and a curtain mattress placed
.onthe hurdle row, S o - L o
- The second break was 200 feet in length, extending from the caving shore-bar to
“the first break, It was closed November 25 to December 9, A foundation matiress:
50 feet_in width, with ita up-stream edge 10 feet above the drift row, was placed
across the break., The caving-shove bar was also protected by & mattress and riprap
for o length of 320 feet, 145 fect above and 175 feet below the hurdle row. . .

‘The third break, which took place during the winter, earried away all of the piling

‘nsed in closing the second one, the acour extending 50 feet into the shore bar, destroy-
ing the shore protection work. This break, 250 feet in length, was closed during the

-spring season’s work, avhich began March 4. The shore protection was made much
larger than usual, the mattress and revetment above it extending 350 feet above and

105 feet below the hurdle row, with an average width of 90 feet for the mattress and
35 feet for the revetment, A very light curtain wmattress was placed on the hurdle
row, with its top at the 8-foot standard stage. : v . :

The form of ‘hurdle used on Nos. 5 and 6 was nearly the same as that employed in
the construction of the upper four, Acrossthe shore channel of abouf 800 feet in
width both Nos. 5 and 6 were built stronger than over the middle bar. '

In this deep water, from the shore to the bar aud also at theriverend of No. 5, the drift
piles were placed 8 feet apart with a double row of stringers placed on thew, one at tho
water surface, which during the working seasou averaged an 8-foot standard stage, and
one at the R1-foot stage, theﬁxeig’htto which the drift row was earried. Inthehurdle-row
piles were spaced 6 feet apart with the stringers st the 16-foot atage, Brace piles were
then driven below each drift and hurdle pile, and crossstringers, reaching from the drift
to the hurdle row, placed at each joint of the upper drift row stringer. Bolts 1 inch
in dinmeter were used to hold the braces aud stringers in position. Ovér the barthe
drift piles were spaced 10 feet apart with only the upper stringer used. The hurdle
row was driven 22 feet below the drift row instead of 27 feet as in the deep water,
with but half the number of hurdle braces and cross-stringers. The foundation wat-
tress followed the drift row and was placed before the hurdle row was drivew. It waa
Teld in position by yokes to the drift row braces during the construction and sinking,
Oun No. 5, and across the desp water on No, 6, its widtg wa8 60 feet. For a length of
665 feet at the bar end of No. 6 the mattress was built 75 feet in width, with its up-

- stream edge 15 feet above the drift vow. Toprevent a scour along the drift piles of
No. 6 from the strong in-shore current an extra mattress 30 feet in width was placed
above the piling a length of 1,825 feet from the river end. A T-head mattress, 160
feet long Ly 80 feet in width was also placed just outside of the piling on No. 5 to
prevent a scour around the end of the hurdle. . . . ,

_, 'The protection for the shore ends csnsisted of a mattress 350 feet long by 80 feet
in wigtﬁ, half above and half below the hordle row, with revetment above it 20 feet
in width, - o '

Wattling was placed on the hurdle row from the shore to the 8-foot contour on the
bar # length of 850 feet on No & and 1,150 feet on No. 6. The wattling was made
in the form of griliage mattress with the cross poles spread 6 feet apart, to which was
teonred the single layer of brush, free fromn bushy tops, the brash being placed with
from 2 to 3 inchesspace between the willows. These mattresses were made in lengths
of 100 to 150 feet the width adjusted to the depth of water so that when placed the
upper edge wonld be at the 8-foot standard stage with the lower edge resting on the
foundation mattress. The curfaing were then fastened in this upright position by

. wiro wrapped around the poles and the hurdle piles, :

. 'The season’s work closed May 23. “The muximuwm number of persons employed dur-

" ing the year was, at the close of April, 149, of whom 148 were subsisted at the work
in quarter-barges. i . , '

I remain, very respectfuily, your obedient servant, . .

: JoRN O. HoLMAN,

- Superintendent,
Maj. A. M, MILLER,

Corps of Engineers, U. 8, A.

REPORT OF MR. C. D. LAMB, SUPRRINTENDENT, :

. v : » 81, Lovis, Mo., June 30, 1890,
‘ “ MaJoRr: I have the honor to submit the following report on procuring brish dug-
ng the fiscal year ending.June 30, 1890 ) S .
No brush force was organized during the fall of 1889, a3 the small amount of brush
‘requirfd on t}l:e work, aside from that procured by contract, was eut upon the bank
near the work. IR : T
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_Fifty cords were procured in this way at Fine’s Bluff, on which the customary.
royalty was paid. T ‘ o . o
.. Work was begun for the spring season on February 14 at the lower end of Twin-
Hollows. Brush was- procured here at-the rate of about 50 cords a day until April
14, when, as all the brush suitable for construction had been secured, the plant was.
removed to Pulltight. The force was then reduced and work continuned at the rate
of 25 cords per day until May 16, when the force was transferred to the construction
work at Pulltight, o . ‘ » ; ‘
. Novoyalty was paid on the brush prooured during the spring season, It was all
cut from land made between the hurdles at Twin Hollows aud Pulltight, as follows;
o ‘ ' Corda,
Twin Hollowa— ‘ S : '
Between hurdles 3and 4 ...co.viveeeniiiiiniiiiieionrrociceciacoaeces  300.6

Between hurdles 4and 8 ..o ivuecnionnan... eyesmsoreannontsoncesonumar  409.3
Below BurdleS..c.ce vaemne cinomniran vrnsmstacnnvnasennensenionaanaes 8267

| | 1,595.6
Pulltight— ’ B
Above hurdle 1.......... et recavsecosantmannsann socavanann “arescaneeans 40.6

Between hurdles T and 2. .ccueicarerioraomnunecuns sove saconcemenescnnns 1905
‘Betweenhurdles 2and 3. 0%, onineiiinnt i it aeia e WL
Botween hurdles S and 4 . .ouveoainienecnen tasncrcrinracnuninncaenamans 99.6

—— e .

728.8
Total for geason........ .; ....... esecereascacnancanans .;.... . _2,?3;4-2
Very respectfully, your obedient serlvnnt,
C. D. Lawms,
Superintendent,

Maj. A. M. MILLER,
Corps of Engwneers, U, 8. 4.

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

St. Louis, Mo., June 30, 1890.

Major: I have the honor to submit my report of operations at the engineer sup-
ply depot, connected with works of improvement under your charge, for the fiscal
year ending June 30, 1890, ‘ o~ o

Following is 4 general account of work done on each class of plant: '

Tow-boat,—New chimneys were placed on the steamer General Gillmore, and a water-
closet, foot-walks on the roof, and two cabin-blinds repaired. ‘

Pile-drivers,—All were calkéd at the rake ends aud under the leads, and minor re-

airs to machinery made, besides preparing a supply of kevels, chocks, and timber-
}:ewh, for ums when needed. - ,

Barges, ~The log pumps on Nos. 1, 6, 11, 28, and 30 were replaced with gas-pipe
pumps. Ninety feet of nosing were renewed on No. 11;-75 feet refustened, aud the
deckt, together with the decks of Nos. 24, 22, and 24; patched. .

Kevels and timber-heads were prepared and stored for future use, R :
All the barges wore calked above the water-line during the year as became neces-
sary, Barge No. 14 and barge-fliat No, 57 were condemned.

Quarter-boatsi—The quarters of Nos. b and 7 were transferred to barges Nos. 22 aud
%4 and repaired, and, the giarter-boats condemned, e .

Machine-shop —The rake endy of the machine-boat were calked. .
thattress-bargt}.-The~mattraas-barge was condemne! by the officerin charge during

8 yoal, S o S , S :

Small boats.—~Twenty-one flats, 25 skitts, and 7 yawls were repaired, and 103 flats,
47 skiffs, and 13 yawls hanled out of the river-and stored at the depot. .

. Adools and. appliances.—Six hox-pumps, 41 nozzles, 6 wrenches, 56 Hose:bands, 4
nipples, and 3 stadia rids were made, as were slso cant-hook handles, pump-brakes

and signal-poles as required. -~ . = : . s :
. Log puwmps, barrows, blocks, brake-hooks, spauners, pile-chains, capstans, fire-
rakes, pile:driver levers, coal-boxes gnd bolts were repaired asnesded. . =~ ©

. Portable buildings,—Seven aud a holf séctions were removed from barge No. 14 to
barge No. 18, andthe office quarters on barge-flat No. 57 removed to barge No. 21,

and all repaired. - -
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" Ten seotions wer
~‘ment,

° pﬁa‘iiit,ed‘ and two sectious ,t:énéfégéédf to the hghthouse depart

" Baarding outfit.—Six water-coolor boxes were made, ice-boxes and -camp-sobs re-
puired, tables and bunks in quarters on barge No. 18 and kitchen and office outfiton
. barge No. 21 overhauled, and the boarding outfit on. barges Nos. 2 and 18 stored at

" the depot,

" Supply depot.—A fence 66 feet in length was built at the south end of the depot
-.yard; cellur doors to subsisterice store-house and drain-boxes leading from buildings

to sewer ,
bolts in_gungway leading to wharf tightened.

retiowed ; the blacksmith and carpenter ‘sbbps and -oil-house painted, and

1n additien to the above all supplies and mat.erial required in the ﬁeld, other than

~brush, ‘Piles, and stone,; were issued from the depot,

ery respectfully, your obedieut servant, -

Maj. A. M. MILLER, <
Cuorps of Engincers, U. 8. 4.

8.4'S.VVA

Construction aocom'zt,‘ shbwiny total cost of works to June 20, 1890,

N NORMAN; |
Superintendent.

o Expended .
Expended | %P “Total coat
Name of work. . Priorto July d';:‘r"g‘%';g‘g to June 30,
1,180 7 | 0050, 1600, 1990,
Plasa 1a)and DAM . oceovvnionrivinmceiernernsniavenreeasns| $32,338,.30 $5.571.11 $37,910. 41
Piasa Ialand Dam, cutting chabnel...cv.en coveevscaiaecnone. 3,116.86 |..... crevicens 3,116.86
ARG DA e r e ianr it cicernamessaaer sumaasurasi] 33,740,008 |.vecevranennn. 34; 740. 06
Altou DIEB ..oqeieremeiinmsendinncucnseccsananvrnuansemanss 16,652, 74 |-cnvencicaines 76, 852. 74
Sawyer Bend, protectfon ......c.evreinencncenvanscorcranons 96, 808,68 [.ncermiaconans , 803, 63
Vonleo DIKOB. ccvenecavnsconsaassannassenssonenesoonensnnsns 86, 341,85 feaciccnnnnnn. 36,341, 85
Arsonal Island, protection....ccececacvrannacioniceraaasstae. 42,890.08 j.cuunn.... b 42, 689, 06
Closing Cabokia Chute. .ccvenionnviiannnnceann sereviannneans| 018,058.2% foceiriannn.an, 116, 858, 21
Chanuel opposite St Louid..civeeiciiiarnavncanmagaennannn, , 455,54 .ceninncnnnnas , 455, 64
Horastail Bar, Dikes 1 0 5 IBCluslve.ceuasnecneianinsveanas 066,81 [cavmenannennss , 265, 066, 31
Horsetail Bar, training-wall .. .cooveiiconeninnrciancarnaan 81,253.28 |iaaanssanianas 81, 253, 28
Horsetail Bar, hurdlea. . cocvereciiiivmransaisvresinenrooce.] 648,834, 08 J.cinnsnaniona. 548, 834, 08
Horsetail Bar, bank protectlon «iveecivenecarvinoncaresnns 40,008.66 I..ccinnnans,.s 40,903, 66
Carroll's Jeland, hurdle. ....c.vveeraenmvvennencneceransnoas 4,003.58 [..eoucecaonn.. 4, 003,58
Twin Hollows, west side, burdles ... ..eeiernveancen.. g
* Twin Hollows, west sidy; bank protection .ou.ecnnaee. vemner]. 78
Twiu Hollows, east & de, bank protection . .c.eeeeeanesvennn.

Beard’s Island, ﬁrlmary burdle..cocvvivoniivcenarinnananaea.
Beard's Island, bank protection..
Jini Smith's, hurdles .. ...... cenne
Jim Smith's, Lank protection
_Pulltight, hurdlea .
Chesley Island, bank protection
Chesley Island, hurdles ........
Salphiur Springs, hurdies
- Lucas's, hurdles.....
Foster Island ..... ,e
Fort Chartres Dam ...
Turkey Intand ....
Kaskaskis, protection:....ceeen...
Liberty ToIAnd DM ... 000 00usieinvrosonsons s
Adberty !aland,]growqﬂon;,........... ..... eeseun
-Devil's Island, Dike 1.......

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

TesNccdshnbns snomhdnue

sevamtoshemen svciesmsavavsaovns

Devil's Inland, Dama 1and 2 c.ovvviuvvanenrinsansnsincaeasl

Menton Pofnt, hurdlos.........cceeirenvevenanancasionmaisas
. C&?e Girardeau, primary hurdles. .oooeeanncynsnns
Calro, protection . cc..ocyermecspsase dunvesonecy,
Benioving oDSLEGCLIONS «vovevnmeroonsnssosirsvarinnsrsnssas

-----

cvssvuswnn

Towossancannsnes

Joriovinoonenas

swrsvemveoanay

. 601 | Ok
L 4,280.45.

» Tomlﬂ--'..-'.-..4---3--..--q- LY LT P RS P e e

3,470,712, 94 |

192, 764, 43

3,608,478,37




1978 nm)om‘ ov 'mn omrw OF ENG!NEERS, U s. mmr.

I’roperty and materia? account,

. Class of ]impé{r'ty.i :

¥es, mmM nud Ilst. P R SN
machine-shop covauvvecesiee.

e

Boatu‘ (PUHTLOL, (vavrevncisnansssonenvarsanesaanes
Bouts, sinall ...l raens eeensea e
Driveru. plle ...... fetbssratmobsan anes
Machinery, steamer Aumphireys covccivecnnnnnn,
Shanties, portable ...... Clerasaeirane teasaeasans

Steamer Gen. GIHIMore. .. oo ciiniiiionencinars
“Tents... . cassdaves .t
W ».vn (m mattrenses

Supply depot. ses Freemerveanitirsizane banes
'l‘ogﬁ aud gpphauu-s...... PO
Boarding otutfit...cocpecunennneianen .
Oftice funitnre ..ooviioiavnana. DR vameenians
Surveying lostruments. oo eeiennvesnancciinneen
Pho!uumphic APPUIRINS . .. ittt ie et acaraaa,
SUBBIHLOUCO. e el e i ieeceaiiree femnan e e e s
R - 1 Y | A A
PileB. cccarnronsencrnreiracinan vimaans eweemaans
Lo L3 T tenneeais
ROpo vevveennnns e,
CWire ceiiviinenia .

Iron ...... PO eomenioan stescsiassannan
NBIIM e i icnaomcnasrrvnsnsnnasosamnseromoancsne
) (L P
Bults, serew- cluvlses, OL0 temeiiraiieieancnnae,

anber ............... B L S

“Mlscelluue(;lls HIER L1 1 O

Ba)anca

Iy 1, 1880,

‘ 342.'418. 70

#4, 158 93 $16, 163,93 $§x,aos.fvo,
S 1, 742, 52 153,09 [0 iovs ioenes 1,885.61 -
" 905, 44 i5.97 17341781 |
9,400.77 [ 2,020.81 | 4, 780,88 6 64370,
27,010.83 | 2,821.09 [ 8, 871,09 20, 960; 83
6,100, 00 Juuin. e © 6,000,00 |.... .
9, 706 07 k0| oeeses | il
15, 400,69 | 15, 119,34 | 16,705, 08 11, 816,45
190.75 [vevrnanenas [ A 190,75 .
TR ST T N ORI
3, 855, 60 439,70 816,73 |78 4075 -
. 2,495,19 861,52 | 1,730.71 1, 626,00
10, 188, 08 430.68 | 1,311,79 9, 306,97
422,48 .00 |..oune enees 428,48
405, 11 650 |iomeumnnnn, 471,61
200,48 {vnrnarsennefooemnrenmn 200, 48
1,200.62 | 12,201.11°| 12 383. 15 1, 114,48
1,706,00 | 11,420.31 | 13,126.31 |..e...l o
600826 | 12,931,26 | 17,933.92 16, 60
04.54 | 15,214.80 | 15,210.99 94, 55
1,18233 | 10,4571 | 3,328.04 | 9, 800,00
150, 46 33, 80 356. 00 34,96
220, 49 54, T8 50 274,72
443. 44 22, 84 150,82 516,40
286.44 |  86.66 241. 38 131,72
988, 85°1 1,004.18 | 1,094.20 188, 83
574. 69 170.13,) ' 263.87 485, 16
1846 133,25 61,97 90, 14
128.00 | 6,682 42 5 480,42 220,00
2,008.84 | -2,063.88 |ccvruunn......
394, 58

iy 885,70

Dobits, | Credite:

Balance -
June 39, 1800; ;

539. 74 1,630,860

Dutail construction account, ahmbing cosl of works during the fiscal year ending June 30,
’ 1890. ‘ '

5,577.11 | 4,391, 59

: ) . ’ll‘lwiu Jim Smith's— -
- : iollows
Labor, material, plant, ete.. Piasa | .8, | Palltighit / ) Liicns
dum. | protec. hurdles. Protac. | burdles.
tion. Hurdles, tion, :
Labor, snperintendonce, ete CH1 061,93 181, 004,54 | $7,455.14 | $5,601, 78 181, 686, 04 812, 855,33
General exXponsL. ... 4 H8.72 11 00 804. 10 028,17 186,04 | 8, 457,04
U. 8. Engincer Office 178. 08 168,00 1,194, 58 940. 80 280,50 | 2,881,306
Gruge roaders. ... 5. 80 5.80 41,70 32.48 9, 86 132,76 -
Telophone ........... 51, 60 5150 370, 30 288. 40 87.50 | 1,138 30
Steamer Gen. Gillmore . 414, 08 221,49 535,76 674,10 | - 260.38 1, 689,30
Bar N P, 74. 76 604. 98 192. 82 325. 40 621, 85
- Pile drivers, |5 PRI PO 2,034, 48 1,484,21 |ooenennnn .| 4,955 80
~ Quarter BOREB. s eenesennnnrernnnnnnn 29,78 |.......... 305, 26 G18. 18 /.. ..ceuue 140. 61
uarters....... [P soesn] 141,98 415. 98 301,95 260, 12 555,71
Sup‘)lv depot feeleairacnnasronenns 18,71 17. 65 126.80 | 98,84 [~ 20.82 487,20
boata . cuinniniiiiiiiii i, 108, 86 90. 30 1, 046. 55 782, 34 476,16 | 1,987.30
Fouls and appliaBeos v vaee. e il 38.17. 43, 50 399,20 286, 43 77. & 655, 63
" virding outfit. ... Camenaasasss . 47. 75 - 40. 24 324. 82 263. 87 76. 45 4610, 86
Subsistence ............ aeescrusanaa) 268 84 317,18 |- 2,944.98 1,049 77 505,14 | 4, 495,19
rush .. ieiiie e venbfeonrnnnees] 10240 1, 787.00 1,818.58 809. 25 | 8 608,08
Pilos......... Seassiascons tamravenanafosiane venslessearacas 5,225,48 | '4,607.98 {.......... 8, 057, 0¢
Stoue....... eeremevacaanreansanscoas 2,795.00 | 1, 807. 87 1,979.02 1,030.68 | 2,137.20 | 5,361 01
ROPB oo oeeennn caaraneeua e eeiewns] | TL40 53:19 | 1,746.40 410.90 | 7140 e48.31
WIS civeasvanemnavasernns SSRGS SRS IR 84,45 4.37| 1021 21872
Nails .. .... ’ iemassiane 4.48 18. 56 8,37 4.40 107. 14
- Splkes. .... corrienasfonnanavas . 41. 50 71,93 12.38 113.2¢
Bolts, oto .. PR I 260, 26 415,68 | aveinnnss 418.28
Luamber ...... raenreieas tevesrmoamensfinnacaiane U P U 18. | Worvamsme R
Coul.. 10.00 [.......... 403, 80 504.90 | 133 88|  900.84
D (T S _»_,”, crremane 89. 65 29.73 567,30 | 43&.6! 146. 03 274,37
C ORKUM ceeiinn s Niimasemasenns s I S L1 N .68
Mimllauo«;un materlal ........... o 10,40 heenennn 189,46 108, 29 4,12 203.14
30,806, 87 | 23, 790,23 | 7,669, 58

00, 629,06 .




APPENDIX Y--—-REPORT oF MAJOR MILLEB

GRAF‘TON, ILLINOIS.

1979

: A Record of qauge at Grafton, I llmom, and. Gray’s Point, Mieaozm for ﬁacal year end-»
iy June &0, 16.)0 He;yht oj water above plane 200 feet below St Louls Csty direotri.v. :

Day, July, . | Sept. | Oot: | Nov, | Dec. | Jan, | Feb, | Mar. |- Apr: | May.

) PO 107. 62 {104, 76 1191.78 1192, 63 1101, 58 |191. 60 {192, 88 [195. 73 (193,79 |108. 69 201, 63 | 196,43
Doosienearna. 107,33 119456 1101 69 {191, 68 102, 93 {101, 85 1193.-37-|196, 13 |192, 98 1198, 31 {201. 34 | 194,61
"Beronsenminan 197,26 1184, 43 {191. 68 {191, 63 1105, 19 [191. 80 {193, 46 (195, 87 1192, 8¢ 1198.237(201, 07 | 166,63
[ PRI ~ae 107, 69 {104, 30 1191,78 {191, 60 {104, 83 (191, 48 {193, 24 185, 63 1192. 63 {198, 73 |200, 83 | 196.55
B.ooeoneens 107,48 1194, 13 [102: 01 [191. 58 1193, 91 {191.43 [198. 13 (195,62 [192. 57 |198,41 1200, 73 | 196.68
[ F R 197, 33 {194, 81 (102, 14 |161. 51 198,01 [191.40 {104, 63 (195, 63 |192, 53 (107, 78 }200, 53 196,73

C Teeevenneen 107,08 1198, 58 1192.13 101,48 |192,74 |101, 28 [185, 28 {185, 67 [192.63 1197, 42 1200, 198,
- 106, 80 |104, 36 |192.20 191, 43 |192. 66 [101. 36 |14, 57 |195, 72 {192, 93 |107.18 |199, 78 | 197.491
[ BN 106, 64 {193, 11 1192, 29119}, 38 {192, 83 [191, 33 [184, 74 (105,72 |193.00 [107.04 1109, 41 | 197,73
Woteienornnnn 196,51 {192. 99102, 41 (191. 23 1192, 84 191, 48 {193, 23:1195, 71 {193.27 1100.95 {199,183 | 198.13
b} P, 198.39 1192, 94 192, 51 [191, 26 1194, 43 |101. 65 |104, 23 {195, 50 [194. U3 [106, 88 {198, 94 | 199,83
) 2P 106. 20 (192, 88 1192, 72 191, 20 [104. 51 [102, 43 196, 44 |195. 37 |185.53 1196, 99-|198,70 200. 43
18...0000 veees 196,03 1192, 73 110293 1191..13 |104. 13 [103, 21 {198,03 |195, 24 |106. 71 1107, 26 |198. 97 | 200,83
B U 195. 76 [192,'63 [193, 13 {191, 08 [104. 53 1193, 13 [109. 43 195, 20 198, 65 [187.73 |198, 01 201,03
) I 195. 611192, 56 [103. 23 |191. 13 193,05 {192, 77 1190, 27 1195.43 [199, 17 (108,23 193,87 | 201. 87
16...... PR, 195, 48 192, &3 1193, 26 191, 16 [192,68 {192, 68 [108.43 1195.66 108, 6 |108, 46 [168, 73 | 202. 38
) veen-1 105, 83 1102, 03 1103. 22 1191. 16 (192, 40 |192, 68 {197, 04 {195,771 [198. 43 {198, 44 1198.50 | 202, 33
) ¢ PO 196. 54 {192, 75 [193, 05 |191. 21 {192, 26 {192,685 |196. 63 {195..84 198, 16 [108. 65 |198.43 202,13
19 carvacinn. 195-06 102,73 (192, 81 [191.17 1192, 23 {192, 73 {105, 95 {196.73 [198, 18 108,93 [108.30°| 202.23
Wienreansnan. 106,62 (192,060 192,72 |191, 13 (192,13 {192,783 [195,49 [195.70 j197.79 1100, 04 |108,.19 | 202,33
|3 G 187,36 {192, 55 1192. 63 [191. 16 {192,07 [192. 72 {195.25 (195.40 [1D7.64 {199, 38 (163, 01 | 202,50
L2 JORE oo nan 197,18 (182, 48.{102, 43 {181, 23 (181,03 {192. 717 {184, 73 |195, 13 1197, 45 {199, 73 (197, 85 |- 202. 64
Brenronmrenes 196, 73 1192, 38 |102.26 |191.53 101, 85 (192,69 {104, 53 {185, 15 |197.39 (199, 197.67 | 202.85
I D 198,83 1192, 26 [192. 21 {192, 08 |181. 83 (162, 66 1194.36¢ {194, 6% |197.33 {200, 03 [187.50 | 202,99
L) O, 136,08 :192, 18 1102. 23 {191, 03 }191,83 |192.63 '194. 13 {194, 34 [197, 53 |200. 29 1197.88 . 203,17
..., [ 196,65 :192,03 1192, 43 '191.85 191,82 102,60 194,53 1196, 13 (187,43 ;200,69 (107,26 | 203,43
b7 SN 195.83 191,97 192 06 |101, 73 '101. 81 192,53 j106. 13 {104.84 (197.64 201,11 {197,190 , 203. 60
28 ieenn . 1195, 41 1191, 93 192 80 191. 61 (101,80 192,53 {195.15 1194, 68 [198. v2 1201, 63 [197.63 | 203,88
4| R 105,28 {191.91 [182. 76 191,43 1191, 78 102,61 {195,283 |.......]190. 86 201,83 [196.94 | 204,13
B0, iiienannn 196. 13 {191. 81 192,73 191,30 1191, 73.[102,48 [105.28 |.......]190.67 [201.68 |106,81 | 204,38
L} SO, 184,97 |100.76 }....... 191.21 [...... 192,43 [195.28 {.. ....]109,03 |....... 196.68 |.......

GRAY’'S POINT, MISSOURI.

| S, 103,36 |102,21 | 95,26 | 94.26 | 92.76 | 96.21 | 64.86 {100.36 {10331 |110. 28 [109.66 | 101,36
D ireiinan 104,96 102,01 5 95,00 | 94,18 | 93.16 | 96,08 ; 49,56 {100,368 103, 7! 1110, 16 ;108.01 | 101,26
: PO 104, 61 (101,66 | 95,06 | 93.96 | 92.86 | 05,96 [100.71 {100, 66 {103.91 (110,36 [108.06 | 100.76
[ SR 104, 11 (101,21 | 94,96 | 93,86 | 98,76 | 95.76 {100, 18 {100.71 [104, 16 |111. 18 [107.26 | 109, 48
Buvnoennaaa. 103,26 [100.81 | 94,00 | 03,66 | 96,46 | 95.56 [100. 36 [100.96 [104. 41 [112.36 |106.56 | 100,26
[ F 102, 76 1100. 66,] 64. 00 | 03. 56 | 97.61 | 86, 16 1100.68 [101. 26 {104.76 {112,066 105,78 | 100,86
Tiioeunnvaas 10236 1100, 06 | 05,26 | 93,581 | 97,85 | 94. 66 {102, 76 1101, 86 1104, 96 [;12, 26 1104, 96 | 101,36
8ieuirnena 102,06 | 99,46 | 93,51 3 08,41 | 08, 71 | 44,206 [104. 86 1102, 11 {106, 16 [110,. 98 1104, 36-} 101,51
| N PR 101,01 | 88,81 | U5.40 | 93, 81| 06,26 | 03,86 [105. 06 1102, 26 |106. 81 {109, 36 |103.86 | 101,56
W.eioa, wens. 101,70 1 08,46.1 95,11 | 93.921 | 95.80 | 94, 20 {104. 76 1102, 21 |105.46 {107.66 {102.86 | 101. 88
} ) S 101, 06 | 98.16 | 94.96 | 03.16 | 96.66 | 05, {1 {104,46 (102, 11 [108, 86 |166. 68 {10258 | 102; 31
120 eienin 101.81 ; 07,86 1 94,96 | 93.06 | 96.86 | 04.66 {104, 86 {102, 01 {107.81 [105. 86 {102, U8 [ 103, 61
) S 100.91 | 97.76 | 04.96 | 92.91 | 99,08 | 04,66 {108, 36 {102, 18 (108, 96 {104,686 [101.56 | 104,51
2 Y, 100. 46 ,97.71 95,16 | 92,76 | 09,91 | 06,06 {108, 96 {102, 60 |106, €6 |103. 66 101,96 | 105. 48
S 18iavacena..  J100.66 | 97,66 | 06,36 | D2, 06 | 99,06 | 65,66 {109, 86103, 16 |107. 81 102, 86 |102. 08 | 106,76
B | S veavas 100, 46 97,561 | 95,86 | 92.61 | 99,56 | 46,26 1110, 36 [103. 86 {108, 21 {102. 36 [102, 41 | 107, 16
¥ PN 100,81 | 98,31 1 96.66 | 92,61 | 98, 56 | 06, 26./109. 81 {103, 51 1109, 86 (102, 4) {102, 88 | 107.21
D 1 T, 100. 46 | 99, 01 | 94,06 | 92,61 | 97.96 | 80,06 {109.36 {103, 48 {109.76 {103. 06 }102.66 | 107. 3¢
1! B J[100. 41 | 99,76 |1 97,21 | 92,66 | 97.06 | 05,86 (1v7.96 102, 86 {109, 18 [103,31 (102,36 | 107. 42
P0ririneennn ,[300, 56 |100,06 | 97.18 | 92,06 | 96,56 | 95,68 1107, 36 102, 01 (108, 16 |103, 81 |102. 36 | 107. 61
21 cciineenn s 100,46 1100, 11 | 96,86 | 92,60 | 96.11 | 95,36 |108. 86 {101.36 |107. 41 1103. 56 |102. 11} 107, 76
22 [ 103,46 ) 89,76 | 08,56 | 92. 60 | 06.68 | 05. 21 1105, 84 [100. 71 1106, 104, 11 1101, 46 | 107. 88
Besnurarrens 103,76 | 88,01 | 98.46 | 82.56 | 05.31 | 95,18 [104. 46 100,48 {306, 41 [104.46 {101, 36 | 107. 56-
24 seeceienas»|108,61 | 98,16 | 80,16 | 92.56 | 94, 08 | 96. 58 1108, 56 { 00, 96 |100, 16 {104, 66 100. 98 | 107,26
2, iiiannnna ..|108,26 | 98,56 | 05.66 | 92,61 | 94.06 | 95, 06 {103, 18 (101, 76 |106. 01 {10L 66 [101, 01 107. 66
26..... evesons V2,16 | 97,06 | 85,11 | 02.98 | 94,46 ) 95,01 1102, 16 1103, 16 |108, (6 |106.46 1103. 36 | 107, &6
Al e, 101,01 1 07.86 | 94,01 ] 93.21 | 95.18 | 4. 98 |101. 66 |102. 40 {108,41 |107. 80 {102,838 | 107.61
2B ieivece... |102,16 | 86,76 | 91.76 | 93,18 | 86,16 | 04.91 [101, 31 {102. 51 [106. 78 {107.46 |102. 48 { 107.41
b3 T AN ..|101, 68 | 96. 281 04,60 | 93,06 ; 96. 06 | 94,76 1103, 81 }.......[107.36 ;108.96 1102.38 | 107.51
B04caea " evane .[101,41 | 95,80 | 04,51 | 92,96 | 96.31 | 64,56 100,21 .. ..... 108, 26 1109, 66 [101.56 {107,981
| DA, . 101.86 95, 56 Jevwesd 92,88 [oena.o, 0441 {100, 66 ......,100‘56 vesone (100,36 |iioiaa.
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Lol

—Depth of tiater (i1 feot) upom

T ] !
'f:’». 1 . %1 o ) .g '
74 . AR gl |2 ¥ E E-EFE -
L. 1 - + PR @ : &1L
» % 37 Name of steanier N Eiglyrls|alE s &g
Date. £9 4, fumisbing report. | o % gl =8 g f =l g S o ‘: B
o éba . Qﬂaﬂégg»w"‘u mﬂ,."sﬁéﬂ_qk
Z 3 AR “nﬂﬁ"‘-.;-‘.,s,_].“u“‘
vy 8 7} wh:f’sg.ﬁm.a ARt H“ﬁ
§23 EOB|SIZ|RI5 |88 8|5 8|80 85 ]88
o iw A (dioas|o|R|A BG4 ARG &IQF
1889, : - ‘
July 4 8.5 City of Monvoe.....| Downl5 [...[004. 116 Louge o o i el ook,
. 4 85| Cityof St. Lenis ._.[..do 16 [ 12 [l feaa] L 12 S PR NN S R I 2
6] BB | Siduey Dillon....., do oLy Y. )z S S S L 11 PO I T O
6| 8.8 | Genoral Gillmore...|....... FHT S LI N 1 S (R RN PO NG e Sy SO FORY SRS TN
Wi Tdlodo o iinienee cdineenns 127008 Lo SHL 138 oo e[ e mafon ofemefens]e
W1 7 fidoiiainiiiioiievenens 12015 oo egL ) e e
16} 6.9 ... .do....... (AN P PRI P CERS PR EPSEUPRY R PERY [ 1IR3 1L 1157 | ERY B Y PN
R IS 10 S OO O 1315 L 93..18&... eejee. 13Y g B I
Rt S 75 2 AP (SO PO 2315 L. 0% L. 164!, .. SO PP 11111 Y N N
Aug. 61 7 1.do. ...l JORNE 30 L0 U I UGN T 4 D DR DO O T3 275 S DN S D
8 66| PortKuds.......... Downid2 I..o[.. | 8 [ 1041102 | 8 .12 [...| O | 8.
10|51 | Cityof Vicksburg..|..do .. [104...] .. T8...[.. 19 .07 Lof .06 e
101 5.1 [ Cityof New Ovleans. . do ... ... | 84, .l .o oode 7.0 9 1...] 8...0...
12| 4.6 1 General Gillmore: .. |...... 103104 . 8 |, e b (T 9 g .. B
151 4.6 | Johu Gilmore....... Down| 83]...|...; 64 B8 ]...[...190 5!8 gi{718161...
18{ 4.9 | Henry Lourey......] Up [ f.. [0 6 18§12 (. e .;ISQ 8 103 98).-. 11081, ...
187 Belle Memphis .. ... Down{l2 I .. .. lgr cechen o] 8 IBHIZL L 8al...-. |
59 ; Gieneral Gillmore. . |....... 041y ...165..;1...|... TALORIZ | foft Bhe
204 7 | Avikansna City ..... Downils .. 8¢...].. . |.. .. A el ey 9| e .
21 | 8.7 | City of Baton Rougol..do .2 L[ 7108 A is 6y 7] 08...] 04 75 .]..
21 5.5 My Cholcoau....... wdo 10 P74 8 L LLL23% 9 12179 8.0 10
241 55| Uity of Vicksburg..|..do . 127]...0.. .1 63]...]... ! .. 84 104{104:104:1041 9 |.. .|,
281 4.8 ! Blle Memphis. .... SRS T5 TR P 'Y OO R P RPN 3 11T ST AT X O O A OO
27 1 3.8 { City of Cairo....... SOS T OO N I 0 RO - M (17 0 /4 6! 8161.. |
201 2.8 Bidoey Dillon ... ..o 83 < e e e BE TR T TR T L
291 2.8 GeneralGaillmore. . Jo.ouo. ] SH 83 .1 6 L ol o dondas oo fensd it 0
Bept. 1} LB} City of New Otleans| Down| 88 .| 64......]...1...[...| 816 8] 6s| 64 8] 64l...|.
21 L7 General Gillmorse.. .|....... [N P I 0 DO RO PR s RO JR PO Ao PO SOAS PR NS
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Rempto and shipmehta at St. Lomk«, Mwaouro, durmq the _/eara 1887 1888 (md 1889.

‘smpmexits.

S ‘ . Re(mlpt;a. .
Articlos. " *_ - R

- ' 1887. 1888, | 1889 1887, 1888, 1889,

. . . Tong, Tons. |. Tons Tons, Tons Tons,
Cement. ... -’vi-cvv‘--o---o---~~------- ) 4'449 5,8‘4 6,876 {....... sosvservralinc iasenes
Coal and vnko ........................... 85, 662 96, 208 8R, 845 685 7,605 1,701
Cotton (and produeta)..ooooiv. corenanry 6, 306 5,178 4,603 41 23 20
Groceries and dairy. prodnets . ...... 502! .70 8, 815 8,619 %, 598 R, 047

Hay, seeils, and gr: sins (indnding ﬂonr, . "
micals, oto). § 118,255 | 100,384 | 96 265

T ciunvsivneennnnsansunnnnns coveeenes] 40831 2,724 1 34731

Live- stock (and plodnotn) . semeevss] 12,855 12, 821 12, 805

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

Orea and matals (pig and maoufa 15,015 6, 748 5, 885
Vagetablen. iooooeee 7,782 8, 062 7,986 , 654 2, 2,612
White lead, oilg, ate 948 870 7 1,805 2,265 1,79
Wines and hquora . 151 . 174 102 816 772 647
CWookicaeeeadiaaiin 28 1 108 162 7 38 35
Total.eevovevonensvennssnnaniras.ns]| 886,085 | 708,810 | 671,685 - 637,060 | 510, 115 712,700
1887, 1888. 1889,
: - Tonas. Tons, Tons.
Tranaferred by forries across the river at St. Louis. .cucvucenneca.| 2,520,401 | 2,351, 881 2, 717,760

’Sthments down the river from lanqus between. St. Louis and Cairo during the yean

1887, 1888 1889,
Articlea, : ' 1887, 1888, 1889,
- : Tong. | Tong. | Tonas.
Grain (inclading flour, Meals, 810) ... coeareiivrcrmrnveterecncaraeesaisnansie 34,457 | 37,257 | 20,209
. RECAPITULATION.
) 1887, 1888, 1889,
Tons. Tons. Tons.
Recoipts and shipmenta at S& Louia........ tereesksenvcracavenna 1,503, 105 | 1,248, 925 1, 884,385
Tranaferred -by ferries at $t, Louis. ccveciiiiinciniiiiiincianann.. 2,528,401 | 2, 351,881 2, 717,760
Shipped from landings between St, Louis and Cairo... v.u.vuu... 34, 457 37,257 29, 200
TO'/&'B;-----.--,:---n-.---------------nc-.-.---'v.---nnn---- 4,0‘66,963 3, 628, 063 4, 131,35‘

—

Norz.-—lncr:-aae of 50?. 251 tons for the year 1889 over the year 1888,

,Arrwala and departurea of atcam-boata and barycs at St. Loms during the years 1887 1888,

and 1889,

1881, 1888,

1889

- Depart. | 5.4
| Arrivals.} 20EEC Arﬂvak.

s

‘Depart- Arrivals. Dopart.

un-s.

ures.

R(.Mmboats. ..... 2:«51 . 29,8281 - 2,078
ﬁugea................................... 1272 meeeveenit L U4

o0 | 2,195 2,91
I IV 1t Y I

g

wr HE ST T R I




PRI O3 WNROH VAV an vl

‘I9jeld

06 3U3

\XLIND wysp

e wis Y

[logg - WERIILL TN SNENER ( DREESS. TN | SESSRN (SRR B2 S BE
RYYDY

s’ o somitntiian

‘0681 0g Aunp
‘qusuteaczdial jo @jiom. Jo uoywooy Sutmeng
*ANVISE ODITVYD ©oi LNIOd 87171398149

WoNd

YHAI IddISSISSIN

DEPL 01 1P NOINBUT JO. 20U03 USIIY Y B 40BN SO JAOUTY JOTHUY SAVALY ONQ oremw spoupl)] Uposeg 1S LIS SO Jutstiodoselidf

2834



b

[ RO

unu.:&:ﬂ 0. a&.k.u q0{op*

.\\
‘0561 0 o :\. Binpds adoi oy 1oy j1an0.a: portins: fupdutosv oy

‘0PI R K oy Sirion 91 i HeouiBNE O N

MOim B

BRI
T 7
o7 D GNOIRIT o SO
2:% tta*c. sun t ku& o} paspune d4000 J1 11 A6B)P:
%108 3.5 °p y0050), o) tias) By
.@uﬁ w0y 352:.\... Sioqo L &.Q» uu.EE ..:. Anpoeddy \?G&u u;:;\.. bin nog

LSVYONT # SONIHJS HAHIING ‘ANVYIST AFTIS3HD .w.I.C—zm Wi
o e
e Juswreacddiy Jo  sytoM Pupmong
U o ANVIST 0219WD  *+ HIAIY. OINVHIW |
. nwowa

HIAY IddISSISSIN

TV

% g 9 d

—

2834



)5}

RIVER AND HARBOR IMPROVEMENTS, . 259

total of 16 months, removing 3,450 snags, cutting down 21,316 trees,
removing 37 drift piles, and traveling a distance ot 17,073 miles, thereby
greatly benefiting navigation and commerce.

The boats were thoroughly overhauled and repaired and placed in
good working order. An electric-light plant was also placed on the
snag boat Wright. New boilers were ordered for the Macomb, but they
bad not been fluished at the close of the fiscal year.

An annual appropriation having been made for carrying on this work,

no further estimate is submitted,

Amount drawn under section 7, act of August 11, 1838.cccc. cevenecveene. $92, 500, 00
June 30, 1891, amount expended during fiscal year .... seccetveevieoenn.n 92,470, 97
July 1, 1891, balance unexpended ...........ccceiveceeecavecesccecaneoe 29, 03
July 1, 1291, amount available for fiscal year 1891-"92 ...c.cceececcnansn . 100, 000. 00

(See Appendix Y 1.) ‘ ,

2. Mississippi River between the Ohio and Illinois rivers.—The origi-
nal condition of the navigable chanuel of this portion of the Mississippi
River, before the work of improvement was begun, was such that the
natural depth at low water was in many places froin 3} to 4 feet, and
the water was scattered by islands, which formed sloughs bebind them,
thus wasting the water available for low-water navigation. :

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

The amount expended up to the close of the fiscal year ending June
30, 1890, was $4,032,422.29. The condition of the improvement during
the year past has been such that but little tronble was experienced
between St. Louis and Lucas Crossing, a distance of 30 miles, as far as
the work of improvement had been carried on June 30, 1891, and then
only at extreme low water. For stages of water above 4 feet on the St.
Iiouis glauge there has generally been a depth of at least 6 feet in the
channel,

The amount expended during the fiscal year ending June 30, 1891,
was $96,811.87, and was principally applied to the repair of plant.
Owing to the late date at which the last river and harbor act was
passed, it was impossible to get the plant in sbape so as to do any
work during the fall season and during the spring season, there being
only one plant available, work was first done on the St. Louis Harbor,
and after that was finished it was moved to St. Geunevieve. _ )

During the fiscal year work was carried on at the following localities:

Alton.—The work here cousists of the extension of the present stone
dike for a distance of 2,800 feet, the object being to prevent the forma-
tion of & bar in front of the lauding at that place. The stage of water
prevented any actual work being done, but a contract was entered into
fmilthe wc;rk, and it will be accomplished as soon as the stage of water
will permit. ’

Rush Tower.—The project for work at this locality was adopted in
1890, and consisted in an extension of the general plan of improve-
ment, 8o as to take in this locality,. Work was not commenced until
June 15, so that bat little could be accomplished up to the close of the
year, Two hurdles, Nos. 4 and 5 of this system, were located and par-
tially built, and 600 feet of bank protection was placed in position.
This bank protection was necessary, as the bank at one place had caved
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80 far as to be within 50 feet of the base of the levee, which protects the
gtéogmolﬂauds from overflow. The amount expended at this Iocality was
2 (2 .

:ﬁt. Genevieve—The project for the improvement of this locality was
adopted in 1890, and consisted in the construction of a series of hurdles
on the Illinois side of the river, which were designed to prevent the
chaonel leaving Little Rock, the landing for the town of St. Genevieve,
and also to contract the rivcr to a width of 2,500 feet. A system of
four hurdles was contemplated, but owing to the fact that the bar at
the foot of Turkey Island had moved so far downstream the upper
hurdle was rendered unnecessary. Three hurdles, having a total
length of 3,630 feet, were construeted and practically completed. The
amount expended was $9,510.55. .

Surveys.—A resurvey of the river between the foot of Horsetail Bar
and Forest Home was made for the purpose of determining changes in
the bunks and chianuel of the river.

A reference to the plates accompanying the report of the officer in
charge will give a graphic representation of the progress and eftects of
the works.

With the appropriation asked for fiscal year ending June 30, 1893, it
is proposed to extend the general plan of improvement as far down-
stream as the funds available wall perit.

The original estinated cost of this work, as revised in 1883, was
$16,997,100, of which amount $4,529,600 has been appropriated.

July 1, 1390, balance unexpended oo, coieevanns commeeosenvns sonnns $97,177. 71

Amount appropriated by act approved September 19, 1800.... oo ..... 400, 000, v0

497,177.71

June 30, 1591, amount expended during scal Year.covee coveeess vecnnen 96, 811,87

July 1, 1891, balance unexpended .o ooae i ioeir it iiecentomoeonnannn 400, 365, 84
July 1, 1691, ontstanding labilities . o ooonioieoniine vonnans. 220, 720, =6
July 1, 1891, amount covered by uncompleted contracts ... 114, 727, 13

’ ————— 133, 448,04

July 1, 1891, balance available...... ceemersmscnssaasanans iibiesenanes 264, 917. &0

Amount (estimated) required for completion of existing project...... 12,467,500, 00
Amount that can be profitably expended in fiscal year ending June

B . 1, 000, 000, 00

Submitted in compliance with requireincents of sections 2 of river and
harbor acts of 1566 and 1867,

(See Appendix Y 2.)

3. Harbor at St. Louis, Missouri~—~This work was originally part
of the general improvement ot the Mississippi River between the Illi-
nois and Obio rivers, and, as such, work was done at Sawyer Bend,
Venice Dike, Arsenal Island, and Cahokia Chute Dam.

The river aud harbor act of August 11,1888, contaiued a provision
for a special examivation and survey of the harbor with a view to its
improvement, and in a report made in December, 1888, it was stated
that the St. Louis Harbor may be divided into twe parts, the upper
and the lower, the line of division being the Eads Bridge.

The lower portion, included between the river des Peres and the
bridge, is 8 miles long, and the channel is good at all stages of water,
the landings being easily accessible at all points. ’

_ The apper portion, included between the bridge and the northern
limits of the city, is abont 10 miles in length; of this portion the only
part to be considered ag at present included in the practical harbor is
‘the xeach: between the bridge and the waterworks at Bissell Point, 3
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Y a.
IMPROVEMENT OF MISSISSIPPI ng";?ERRS BETWEEN OHIO AND ILLINOIS

PROJECT,

The object of the improvement is to obtain a minimum depth at low
water of 6 feet from the mouth of the Illinois River to St. Louis, a dis-
tance of 41 miles, and 8 feet from St. Louis to the mouth of the Ohio
River, a distance of 191 miles, the natural depth at low water being in
many cases from 34 to 4 feet. The initial point of the work for the lower
portion is St. Louis, the programme being to make the work continu-
ous, working downstream from that city. Work at detached points has
- also been carried on under allotments specially made by law for the
improvement of landings and the protection of local interests.

The plan of general improvement contemplates a reduction of the
river to an approximate width of 2,500 fect below St. Louis, the natural
- width being in many cases trom 1 to 14 miles, and the protection of the
alluvial bauks from erosion. The methods employed are to build up
new banks with the solid matter caught from the river itself by means
of hurdles and revetment of the banks, both new and old, when neces-

sary.
ORGANIZATION.

. ;I.‘he organization of the engineering staff during the season was as
ollows: .

A supervising engineer was assigned to the general supervision of all
the works and of the supply depot. His office was in 8t. Louis and his
duties were to adlvise and direct the resident engineers and to have
especial charge of the supply of hrush, stone, and piles, and of the tow-
boat and barges engaged on the work. - < .

The resident engineer. was provided with quarters and an office at the
work. His duties were to have immediate direction of the work of con-
struction; to make such surveys and observations as might be required
to keep the progress map, upon which all work was to belocated, as fast
as constructed; to keep the journal and other records of the work; to
prepare pay rolls; to render quarterly property returns, semi-annual
and annunal reports to-the officer in charge, forwarding them through
the superintending engineer. . '

The superintending engineer was Mr, D. M, Currie. Resident engi-
neers: At Ste. Genevieve, Mr. William 8. Mitchell; at Rush Tower, and
for the procurement of brush,-Mr. C. D, Lamb.

WORK ACCOMPLISHED,

Owing to the lateness of the passage of the river and harbor bill,
September 19, 1890, no work of construction was attempted during the
fall, but contracts were entered into for the supply of material and the
buiiding of 13 model barges and extensive repairs to plant.

The amount appropriated by the river and harbor bill of 1890 was
$400,000. Of this amount $50,000 was to be expended in the comple-
tion of the work at Alton and $50,000 for improving the river at St.
Genevieve, in the State of Missouri,
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The approved project for the expenditure of this amount contem-
plated work as follows:

For Alton Harhor (by IuwW) . e e ocres i vieiercieenennarcsseannnsnnnce $50, 000
For Sto. Genevieve (By Lo ). eeee et ininiiiiiiiaiiiiiaecannreneancnnnsnnn 50,000
Repair and purchasvof plant. ... oo i i iiiana. preemesanaas 40, 000
Contingencies and repair of old Work ... .ooviiiiienorionieirecannnane. 15, 000
Rush Tower, OF DOW PIOJECt « cvvvenone iieiieeiieceeeeccaecrreseanenoannes 245, 000
400, 000

ALTQN.

The work at Alton consists of the extension of the present submerge-
able stone dike for a distance of 2,800 feet. The object of the work is
to prevent the formation of a bar in front of*the lunding at Alton by
directing the flow of water at low stages along the river front at that
place. A contract was entered into for this work with Mr. H. S.
- Brown, of Quincy, IlL, under date of January 28, 1891, Owing to the
lateness of the season and the danger of interference with the work by
running ice, no work could be undertaken here during the fall or winter,
and up to the 30th of June the stage of water has been too high to
begin work; the contractor is prepared to go to work as soon as the
stage of water will permit. The amount expended was $51.22.

RUSH TOWER.

Work was begun at the head of this section of the river about June
15, and is still in progress. Owing to the extreme depth of water found
near the shore at the prevailing high stage, but little work could be ac-
complished in the way of hurdles. Two hurdles, Nos. 4 and 5, were lo-
cated and partially built, and 600 feet of bank protection was placed in
position. Work will be continued here as long as the season will per-
mit. : . . '

The river here at high water has shown a tendency to make a cross-

ing higher up than the channel of last year, and if this channel persists
at low water a slight modification of the project here may be neces-
sary.
The protection of the bank where work has been commenced, at a
point about 1 mile below Calico Island, is necessary, as it has in one
place caved so far as to be within 50 feet of the base of the levee
which protects the bottom lands from overflow. The amount expended
was $3,926.06. - ) ' |

ST. GENEVIEVE.

The work at this point consisted in the construction of a series of
hurdles on the Illinois side of the river in order to prevent the channel
leaving Little Rock, the landing for the town of St. Genevieve, and also
to contract the river to a width of 2,500 feet. ,

Work was begun here on May 22, and continued up to the close of
the fiscal year. A system of four hurdles was projected, but on an ex-
amination of the locality at the commencement of work it was found
that the bar at the foot of Turkey Island had worked downstream so
far as to render the construction of the upper hurdle unnecessary.
Three hurdles, Nos. 2, 3, and 4, were constructed and- practically com-
pleted; their lengths areéaorespectively, 1,600, 1,250, and 900 feet.
Amount expended was $9,830.56, .




APPENDIX Y—RFPORT OF MAJOE MILLER. 2089 -
PLATES.

Plate I is a general map_of the river from the Merchants Bridge to
Calico Island, and shows the location of the works, with the exception
of the Alton dam. Plate II shows the work at St. Genevieve,

MATERIAL,

Brush and poles were obtained by hired labor, a royalty of 10 conts
per cord being paid to owners of lund where brush was cut.

Stone was obtained from the Grafton Quarry Company at 45 cents
per cubic yard, louded on Government barges at their quarry.

Rope, bolts, wire, spikes, nails, etc., were obtained by contract.

Piles were obtained by contract with Mr. John Cleary, of Chester,
111., at prices varying from 6 to 8 cents per lifiear foot, according to
Iength. :

SUPPLY DEPOT.

The supply and subsistence department was under the immediate
supervision of Mr. 8. 8. Van Norman. All supplies, except stone,
brush, and piles, were delivered at the depot, foot of Arsenal street, St.
Louis, and thence distributed on approved requisitions to the several
works. In addition to this function of the depot it is a general repair
shop and yard, where all repairs to plant not requiring dockage were

made.
REPAIRS OF PLANT,

Necessary repairs were made to the steamer Gen. Gillmore, and to
pile drivers, barges, quarter boats, and all floating plant. Two stern-
wheel steam towboats for light work about the hurdles, moving barges,
supplying piles, etec., were constructed. Fifteen pile drivers were taken
out on the ways at Mound City, Ill., and their hulls completely repaired,
new hulls were built for 4 pile drivers, and all other necessary repairs
to leads; side braces, ladders, and machinery were made; 19 model
barges were taken out on the ways and repaired and calked ap to low-
water draft line; new decks and other repairs were put on 11 barges.
Twenty flats were built and provided with mattress ways; 51 skiffs and
19 yawls repaired. .

For details of this and other work reference is made to reports of -as-
sistants forwarded herewith as. part of this report.

The present value of the property remaining to be distributed on in- -

stallation account is given in the.following table: .
. Balance Balance

Class of property. Tunesy,1600, Debits. | Credits. |y Meh' ooy
Barpes, model and flafs.....oeecennniciiionecanns $31,303.70 | 46,381.05 | 11,661.42 | $66,113.88
Boat, machine shoP....c.vcerenrennanecsnscnrvonaaes 1,885.61 1,854,905 2,440, 56 800. 00
Boata, small ccoeiiiimniiiiiiiiiiiiiriii i et 6.643.70 | 11,1208,87 1,718. 25 16,080, 33
Drivers, plle...ocooiieieriiiniieiomriiniciienaes. 20,009.83 | 28,665.25 | 8,693.75 45,941.33
Shanties, portable ......vinriciicieionsaciocarnnns 7,861. 11 2,622.13 960, 90 9,522, 53
Steamer General Gillmore......coceviivnvverinenens 11,815.45 1 13,076.04 | 13,384.70 | © 11,506.79
Launches, SteAm..c.qeeeiemciacecoaciacnoncisscsencsfocaannccsenn 6,513.02 [eccuennnnce. 6,513.62
TOMEB -2 v msmmennnannnsnmnssanasnasssnnnnns eundon 19078 boueerenneaeleninnrnrnnes 190,76
SupPly 7 R 3,479.75 | 1,674.78 545.73 4,605,78
Toola and appliances ......cooeivveiionnnnnncnnn... 1,626.00 | 38,995.71 457,00 4,084, 65
Boarding ontflt ...cooneeerererneiiiiiriniiiiiinen. 9,308.97 | 1,635.11 950. 66 9, 901, 43
{17311 71 S PR 428.48 |.conenniae 42. 85 385. 68
Burveying Instruments ..coiaceceacneanniiiieiennnns 471. 61 82.25 47.18 438,70
Photographic apparatus...cveeeeirinseiacrocnonconss 200,48 |...cocerrees]osacirenccnn 200,48
Total ..ccvvunenvane L 86,278.44 | 116,880.78 | 85,00L04 | 177,263.18
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GAUGEH,

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

CONDITION OF THE RIVER.

The channel depths, as furnished by the Mississippi and Ohio Rivers
P’ilots’ Association, for the year are appended, marked B. A full list of
soundings could not be obtained, as the pilots’ reports were not all pre-
served.

The river was open all winter and navigation was not interrnpted by
ive.  This is the third successive winter with navigation uninterrupted.

The stage of water was lowest in December, January, and Februavy,
when it fell below standard low water; the highest stage was in June,
when it reached a height of 19 feet above low water. The navigation
of the river has beenin a very good condition. The least depth met with
in the portion of the riverunder improvement, a streteh of 30 miles from
St. Louis, was 5 feet, found at Twin Hollows; this place sooit deepened
and a good channel of about 7 feet. was maintained.

The locality, Twin Hollows, has been a diffienlt one for boats always;
the works built here, however, for iinproving the channel have had a
marked effeet and the channel should be good and well defined this
season. At Lucas, depths of 6 and 633feet were found in December, but
soon scoured out to 7 and 8 feet.  About the shoalest place in the river
last season was at Perry’s Towhead; this locality will be improved with
the funds now available.
- T ESTIMATE,

The amount that can be profitably expended during the year ending
June 30, 1893, is 81,000,000, It is proposed to expend this sum in car-
rying out the programme heretofore adopted—that is, to carry on the
work of improvement continnously from St. Louis downstream, re-
claiming land by building up new baunks, thus reducing the river to an
- approximate width of 2,500 feet, alluvial banks to.be prolected from
erosion. It is proposed to obtain by this means a channel of at least 8
feep at Jow water. The depth now is liable to become as smallas 4 feet,
or even less in some places, and less at gvery locality where the width
is more than 2,500 feet——

This general statement of the proposed application of the appropria-
tion is asspecific 48 the nature of the case admits, The changeable
character of the river renders it impracticable to give in advance the
exact locality where works will be required. .

The original estimated cost of this work, as revised in 1883, was $16,997,100; the
nggregate amount ap&ropriatcd to June 30, 1891, is $4,529,600; the amount expended

une 30, 1890, #1,032,422,

to
ABSTRACT OF APPROPRIATIONS MADE FOR TIIIS WORK.

By act of— ! By act of—
June 10, 1872....cc........ $125,000 June 14,1880 ...... ... .... $320, 600
March 3,1873.............. 200, 000 March 3, 1881, ... ........ 620, 000
June 23,1874 . _........... 200, 090 | August 2, 1882 .. ......... 600, 000
March 3, 1875.............. 200,000 | July 5, 1884 .. ... ... ..... 520,000
August 14, 1876..._.2.00100 2297600 | August 5, 1886 ... ..o on 570, 000
June 18, 1878.............. 240, 000 | Augnst 11, 18388... .. ..... 300, 000

March 3,, 1879...ccevvnenn... 200,000 , September 19, 1880 ........ 400, 000
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Money statement,

July 1, 1800, halance unexpended.. oo oot it iaaann.. cesnanees $97,177.71
Amonnt appropriated by act approved Sepitember 19, 1890 .. ... eeess  400,000.00

‘ ’ 497,177 71
June 30, 1831, amount expended dnring fiscal year........... cenrernn 96, 811,87
July 1, 1891, balanee nnexpended. . ..o oiinni it i iianaan . 400, 365, 84

July 1, 1831, ontstanding Nabilities. oo oo a0 $20, T20, 86

July 1, 1801, amonnt covered hy nuncompleted contracts. .. 114, 727,18
—_—— 135, 448,04

261, 917. 80

July 1, 1891, halanee available oo ene i iciian e, feanenaaan

Amonnt (estimated)required for completion of exinting project ... 12,467, 500, 00
J.-\lnmmt that can be profitably expended in fiscal yenr ending June
R £ 1 1, 000, 600, 00
Submitted in complianee with reguirements of sections 2 of river
and harbor acts of 1866 and 1867,

Abstract of proposals veceived for furnishing lumber, opened Oclober 3, 1890, by Maj. A.
M., Miller, Corps of Engineers, St. Louis, Mo., under notice of 10 days, by circular
Tetter dated Seplenther 23, 1800, - ‘

[ Addresses of bidders: St. Louis, Mo.]

.
§t. Louis
R(-fri,-_{c--‘ J(u]m .{I ;Ea;u(r'luhi'c- W. A Knapp,
antitio ? Tiior and ranahl ¢ 8t Louis <A, Stout &
Kind. Quantitics. | ¥. Dudf. Waoden | Lumber | Lumber | Bonsack. 0.
Gutter [ Company.: Company. Compuny.
Company.
Piecrs.: Feet, ; Per M, Der AL Per M. Per M. Per M. Per M.
Whiteonk.ooo... 476 26,272 U300 400 oL, feeiana. o $35.00 looiaenn.an.
410 2,917 “24.00 Mool fevamvercesn 35,00 joerinaonne
202, 6.7 *25. 00 2 L O 35.00 l.onveinnnns
30 210 *36, 00 400 f o e, 35.00 fooininennns
260 10,020 7 *24, 00 4,00 ...... P I ceeees 45.00 }eevavian..
o _Gm *28. 00 4400 | e, 50.00 J.eenuecvn..
a1h 4790 119, 00 44,00 | e 45.00 |oeenennonn.
104 1 84080 B4 00 HIN L S FURURO 35.00 [.ooeo.one..
300 3,600 *34. 00 44.00 (...l 45,00 |......... .
White pine ....... 46 1 R.B20 . *0.50 36, 60 85,00 fooenenrnn.. 40.00 |...........
460 2,415 24,50 24,00 U500 Jooeeennnnnn 40.00 | ouoivnnnnn
G 1,440 0 20,67 25, 00 .00 feenennaan.s 33,00 {ereneennans
20 . 6,720 *32, 50 36. 00 40,00 Jeveunnn...n 45,00 joeoneinannn
90 4,490 0 *31.50 36. 00 37,50 Joeennnnnn. 45,00 |...o..ee...
G 7000 0 *25,00 20,00 3250 {ecveennnan. 40,00 | .oounnenn
401 5,769 ° %2600 46. 60 37,80 |o.eee..an.. 45,00 |eciannnn ..
01 LU 51 00 *30. 00 47. 50 45,00 [cceieniiiifarncnncncn.
a0 600 *51. 60 65. 00 03,00 ] o enieeedermnnrancan cresasnvens
B 776 *51.00 55. 00 52. 50 | 52.60 [vocunes cranfecsnnnncaas
55, 00 52.50 #5000 |oeceerenenn cesseasoass
*60. 00 65,00 joeevreneerdinaecnnnns .
26. 00 22. 50 25,00 {:vuiaenneriinernnonn .
25,00 *17. 50 18.50 37,60 foceveeninne
17,50 16. 00 14,60 {1 anreanernifieanns sesee
21.00 18,00 *16.50 [eencnerinra]ionnnee cane
16.00 15.00 *14,50 |ioevnrennestiiereanneae
25. 00 25, 00 *18.00 {oeniciieai]ovenarannns
37.50 96,00 |..eevueuun 45,00 »$30, 00
37.50 5,00 [iieeivnnees 45. 00 *30,
$37.50 42.00 je.ecnnn... 45.00 {...........
38. 00 35.00 *17.50 foeeiecinnnn 37.50
30, G0 19,00 *16.00 25,00
20.00 18,50 *17.50 22.50
40.00 *37.50 f.veirnnn...
Yellow pine 40,00 30. 00 33.00 |.
30.00 25, 00 *22,50 |.
22. 50 25. 00 %20, 00 |.
40.00 30, 00 35. 00 {.
*15. 00 16,00 16,00 [eeavneerr oveornannes

*Awardeql. Fomml‘vnitten contract entered into with . Duff only; remainder purchased * under

yublic notice of 16 days.” .
t Did not comply fnll,v_ with specincitions; the next lowest bid was therefore accepted.
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Abatract of pr
flrm'aM{J

sals received, in response lo adeertisement dated November 20, 1890, for
les, stone, manila and sisal rope, wire, nails, spikes, and scrcw bol

{8, opened

December 20, 1890, by Maj. A. M, Miller, Corps of Engineers, St. Louis, Mo.

Ne.

o

per

Name and addresa of
bidder.

, 30to 35 feet 178,750

feet per foot.
7,000, 36 040 feet, 266,000

5,

feet, per foot.
4,000, 41045 feet

000 | =
.| 8
, per

43

g 4
3

» 158,400
30,000

feet, per foot.

T2,
1,200, 51 £0 60 feet, 66,000

feet, per foot.

3,300, 461050 feet
pound.

pound.

feet, per foot.
bolts,

Wire, 50,000 pounds, per

Stone, 30,000 cuble
cuble
rope,
per
Nails, 18,000

| Screw

S O e 2 W

-3

10
i1

12
18
14
15
16
1
18
19

21

9 { Grafton h?umy Co., 8t.

Lawrence Evers, St.

Charled, Mo............. 8 9 !

Daniel Kerwin, St. Louis,

MO.oovivrvenireeannnennaonoaslavens
Benj.

¥.Johnston, 8t. Elmo,

Mo, Lumber and Mining

Co., Grandin,Mo.tf....... 8} | &i

John W. Reno, New Mad-

rid, Mot....ocaevan.... 7 7

Whitney Gilbreath, Ava,
L., and James T. Me.

Clure, Wheatland, I11. ...} 63§ 7

Harry E. Coftip, Memphis,

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

‘enn
Ludlow-Saylor Wire Co.,

St.Louis, Mo.f...........0.....0.....

Louls, Mo.}............. ..
Leopold i(ethudy, St.

Louis, Mot.............. Si 14

Moran Bolt and Nut Manu-
facturing Co., $t. Louis,
(1% JOU R I
James J. Hawk, 8t. Louis,
D tveoseseavsenboceconcascfan
Louis Grund & Martin
Lorenz, St. Louia, Mo.lLf. -
J. B. Morrell & Co., Brook-
Iyn. NNYboooonineonnnn.n ve
Augustus W, Benedict, St.
Loufs, Mo ....c.c........
Ward & lrady, St. Louis,
B (X
Anchor Line Store, St.
Louis, Mo..coouuen......
MMM.'Buuk & Co. 8t. Louis,
(X J S
Berthold & Jennings, St.
Louis, Mo.t..............
Jolin Cleary, Cheater, IlI..
8t. Louis Bolt, Bridge and
Forge Works, 8t. Louls,

--------

---------------------- vosesjancas

------ seomvanssnsvsvcalicanslosara

Mo
H.L. Fox & Co., 8t. Louis,
Mo

...........

s pound.
Q
& | Spikes, 37murda, per

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

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

* Contracts awarded. fSllghi informalities in proposals. ¢ Quarry at Grafion, Il
I} Quarry at 5t. Louis, Mo. :

‘oii’m.-l‘ormd written contraocta entered into with all successful bidders, oxcept M. M. Buck & Co,
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dbstract of proposals received in response lo_advertisement dated November 20, 1890, for
constructing an extension to dam at Alton, Ill., opened Doceber 20, 1890, by Maj. A M.
Miller, Corps of Engineers, St, Lowis, Mo, , .

Piles, 80 sticks, 3,200 | Brush, 33,000 | Stone, 16,500
feet. cubic yards. | cubie yards. g.
g g : 'E i
No.| Name and address of bidder. 53 L . g éd E o
' l ='§d g E’Eé § g é ’ E 5
B By
. £s&§ 7 gséi 5| 5 (g 5|8
~ & <
(]
1 Jn(r’n;es lSho;{t. and John Gray, St. 0.2 30| 0.3 ” 50 I#16, 500 [§1.40 100 | 40, 408
charlea, Mo . ..ooviiennnaiiiann. . 28 | 3 S X . y
2| A.J. Whitney, Rock Island, Ill...| 0,20 840 0.00 | 0.65 | 21, 1.30 mﬁ.m 43:540
3 | H.8. Brown, 6uiney, m*......... 0.10 230 0.05 | 0.65 | 21,450 | 1.00 | 16,500 | 388,270
*Contract awarded.

Abstract of proposals reccived in rcsponse to advertisement dated January 24, 1891, for
building and delivering at Bushberg, Mo., thirteen model barges, opened February 24,
1891, by Maj. A. M. Miller, Corps of Engineers, St. Louis, Mo.

X N d address of bidd Nm Prico

0. ame and address o er.

: Fomeed | cuch
1 [ Sanforil S, Molbrook, Cincinnati, OBio*. .eeevecueeneneneeenseeneenensannes i 3,70
2 | Samuel W, Coflin, Cincinnati, Ohio¥ ..................... eeasienccvvisennte 13 3,795
8 ) St. Louis Sectional Dock Company, St. Louis, Mo......ciivveicevenerennnas 4 4,600
4 | Jumes Hill, Madison, Ind..cooeionniriiiriiiciviaanrorerennsenssssesaanans 13 4,160
5 | J.J. Hammer & Son, St. Lottis, MO. ccveiericeencireeeirarvrcntsnccenacosnon 5 4,880

* Contract awarded for 6. t Contract awarded for 7.

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

8t, Louis, Mo., June 30, 1891.

MaJor: I huve the honor to submit tha following report upon wotks for the im-
provement of Mississippi River, between the Illinois and Ohio rivers, including as
part of it the reports of ussistants in local charge, for the fiscal year ending June 80,

1891.
RUSH TOWER.

Work was begun at this locality about the middle of June, but on account of the
excessive depths of water found near shore at the prevailing high stnﬁfs of the river,
but little progress had been made at the close of the fiscal year. Twohurdles, loca
as shown on the accompanying sketch, were started, and about 600 lineax feet of mat-
tress was placed in the protection of their shore ends, and a few piles were driven fol-
lowed by the usual foundation mattress in cach of the hurdles.

Reference is made to the report of Mr. C. D. Lamb for further details.

8TE. GENEVIEVE.

This work embraced a series of hurdles below the foot of Turkey Island, located

. a8 shown on the accompanying tracing.

The bar below Turkey Island had extended down so fur that Hurdle No. 1 of the
project could not be built, when work was commenced in May, with the river at the
stage of 14 feet above low water. Nos. 2, 8, and 4 were started in the order named
and at the close of the yeur Nos. 2 and 3 were nearly finished and work was well ad-

vanced on No. 4.
Reference is made to the accompanying report of Mr, W. 8. Mitchell for further

detaila.
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PROCURING MATERIAL,

Brosh was procured by hired labor, the details of which are shown in the accom-
panying report of Mr. C. D. Lamb, superintendent in local charge,

Piles were procured by contract delivered at the work,

Stnﬁe for riprap was procured by contract delivered on Government barges at Graf-
ton, J11.

B’ults, nails, rope, spikes, wire, and other miscellaneous material were procured by
contract when the quantities required were large, and by purchase when small, de-
livered at the supply depot in this city. . .

The towbont, pile drivers, barges, and other plant used in connection with the
work are public property. The repairs and additions to it will be summarized under
* the head of plant, ‘

PLANT.

The barges, pile-drivers, and nearly all the ether plant received extensive repairs
in whieh 19 barges and 15 pile-drivers were taken out on the ways at Mound City:,
1il., and repaired below light-waterline. The other repairs and renewals needec
to restore the efficieney of the plant were made by hired labor and purchase of ma-
terial, the details of which are shown in the accompanying veport of Mr. 8. 8. Van
Norman, superintendent of supplies,

At the close of the year 13 model barges weps under process of construction by
contract,

Very respectfully, your obedient servant,
. : D. M. Cuxgig,

Assistant Engineer,

Maj. A. M. MILLER,
Corps of Engineers, U, 8, A.

REPORT OF MR. C. D, L',\MB, SUPERINTENDENT,

St. Louis, Mo., June 30, 1891,

MaJor: I have the honor to submit the following report of operations at Rush
Tower durinyg the fiscal year ending June 30, 1891 :

The work to be done at Rush Tower incindes the protection of the bank opposite
¢ Kennett's” to provent any further inerease in the width of the chute east of the
towhead and the beginning of hurdles, which form u part of the general project for
improving this part of the river,

The construction of a shore mattress was hegun on the 17th of June and at the
close of the month 650 linear fect had been built and 575 linear feet placed, 75 linear
feet being carried away by the strong current while partly sunk. ‘This mattress was
80 fect wide, woven on way flat, and placed in three sections. It covered the bank
from a 10-foot, stage out to where the slope of the bauk was very slight and has pre- -
vented all exeept a little surface scour.

The drift row of Hurdle Ne. 1, located 75 feet below the head of the shoremattress,
waus extended to & distanco of 100 feet from shore, where the water was so deep that
the piles on hand eould not be used for the extension. A second hurdle was begun
June 27, 800 feot below No. 1, aud at the close of the year the drift row had been ex-

- tended to a length of 100 feet. i

The following table shows the amount of work done during the year, while its

location is shown on the tracing accompanying the monthly report for June, 1801;

Hurdle | Hurdle
No.1. No.2, | Total
Plles Ariven . ..c.ceeuraianiiiiiiiiiiciien i iaiiaieies ceiicinanrsens 10 15 M
08 Pladed .o cieeiiieriii i iiie e e aen Tesreseasesannss 1 i1 23
Stringera placed .....cineitiiiiiii e e creiire i e icnre e, 8 4 7
Shore mattreas built: .
Linear fect. .o on e i ittt et ireisn s erasensasscar]enocrnancalacan esenee 650
Bauare feet ..o ettt ciicciccrircni oo resev e am e oes 62, 000
Shore mattress placod :
T (RN INPUUUPON AP eoee 575
BQuare fool. ... ovueoireiiriiieiriectreaciisrertacentusonssnaransaraocccoanacelocncenaans 46,000
Very respectfully, your ohedient servant, .
- C. D. Lams,
Superintondent,

Maj. A. M. MLLeg,
Corps of Engincors, U, S, 4.



APPENDIX Y—REPORT OF MAJOR MILLER. - 2095

REPORT OF MR, W. 8. MITCHELL, SUPERINTENDENT.

81. Louis, Mo., Jurne 30, 1891.

MaJoR: I have the honor to submit the following report on the progress of the
work for improving the Mississippi River at Ste, Genevieve, Mo., during the fiscal
year ending June 30, 1891: ] -

The project for this improvement of the river embraced s series of hurdles extend-
ing downstream from Turkey Island, and of such length as to reduce the width of
- the river to 2,500 feet next the Missouri shore. The upper hurdle wah to be placed
ueross the bar at the foot of the island, and the others were to follow at intervals of
about 1,300 feet,

When work was begun, May 22, the stage of water, which was about 14 fect on .
the St. Louis gange, did not admit driving piles on the upper line, Hurdlo No. 1,
within 750 feet from shore, and the bars extended se far below this line that
Nurdle No. 2 seemed the upstream limit for the work, and here, also, a dry bar about
300 feot wide crossed the line 200 feet from shore, leaving a gap in the hurdle to be
closed at higher water.

Pile-driving and mattress work were begun on both sides of this bar and were
completed June 9. A rise of 7 fect in the 5 days preceding this date enabled the
drivers to establish the line of drift piles across this gap, and the mattress was just
started June 11, when the drift whieh had collected ugainst the line and the rapid
scour in the bottom carried out the piling. The drivers woere put back in position
and the line again started over the bar, but the few piles driven during the day were
carried out at night. As the action of the jot-{:ump scemed to increase the scour
and depths at the incomplete hurdle ¢nds on either side of this gap it was thought
best to move up 100 feet into shoaler water with less current and build a hurdlein front
of the gup, connecting its ends with the main line. This work was completed June
29, During the rise drift had collected against the hurdle for20 feet in widthfrom the
oitset to the end of the line, 800 feet. A mattress was built over this and the whole
was sunk to the bottom, forming @ good protection for the base of this portion of the
hurdle. The shore end of this line was protected with the usual stone and mattress
revetment and the outer end by a T-head mattress. 'This hurdle is 1,500 feet in
length and is complete, with the excoption of wattling in those portions unprotected
by drift, ‘

Hurdle No. 3 was begun June 2 and was completed on the 20th. It is 1,350 feet
long, and loeated 1,250 teet below No. 2, parallel and similar fo the latter, with outer
T-head mattress and revetted shore end. During its construction a portion of the
drift row of piles about 250 feet from shore was crushed down against the hurdle
row (the cross braces had not then been placed) by drift, piling, and a pile driver,
which were earried out from No. 2 on June 11. The hurdle was not broken though,
and after making a new drift row of the first hurdle row & new line of piles for
wattling was driven behind it and grotected by additional mattress. This hurdle is
also complete with the exception of wattling.

Hurdle No. 4 was begun June 4, but on account of the rapid rise in the river and
a scarcity of piles long enough for the work the drivers were withdrawn on the 6th
and the line was not resumed until the 22d. None of the piling first placed was lost
and at the close of the month the drift row had been carried out 900 feet to the en
of the line, and the mattress had been consfructed 650 feet and sunk for 500 feet.
This hurdle is parallel to the others and 1,400 feot below No. 3, and for 300 feet near
shore crossed water, 30 to 35 feet in depth.

The season has been very favorable for the work, the river not having been at any
time higher than 23 feet on the St. Louis gauge. The current at this stage has been
;;crg‘rn strong, but has brought with it a.considerable deposit about the upper two

urdles. .

The locations of the hurdles and soundings are shown on the chart accompanying
the monthly report for June, :

The force englaged on the work has averaged 10 pile drivers and 275 men, although
it has been difficult to keep the full complement of men, owing to the demand for
laborers in the country adjacent,

Very respectf our obedient servant
yros v, ¥ ’ W, 8. MITCHELEL,

Superintendent,

Maj. A. M. MILLER,
Corps of Engineers, U. 8. A.
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