1904

550 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY.

During the fiscal year in review two steel-hull snag boats were
engaged in removing such obstructions between the mouth of the
Missouri River and New Orleans, La., a distance of about 1,270
miles, and 4,526 snags were destroyed, 27 drift piles and 23 wrecks
were removed, 2,406 trees were cut, and 13,068 miles patiolled.

In addition to this work part of the funds appropriated for the
removal of obstructions was expended in the partial removal of Bea-
ver Dam rock, an obstructive and dangerous rock lying in mid-
channel about 1 mile below Commerce, Mo. A beginning was made
upon this work (which can only be done economically at low and
favorable river stages) during the preceding fiscal year (1908), when

about one-sixth of the drilling and blasting were completed. . During

the past fiscal year as much more was done, so that about one-thir
of the whole is now accomplished. Work will be continued at each

low-water season as opportunity offers and funds are available, until

the entire rock is removed to the plane desired. ‘

For information as to the commerce benefited by work under
this appropriation, reference should be made to the commercial sta-
tistics 1n tIi)]e report upon improving the Mississippi River between
the Ohio and Missouri rivers and in the reports of the Mississippi River
Commission and the district officers thereunder. The amount ex-
pended during the year was $100,021.08. :

(See Appendix X 1.)

2. Mississippi River between Ohio and Missouri rivers.—1In its orig-
inal condition, prior to any im}I){rovement, the navigable channel of
this section of the Mississippi River had a natural deﬁ“th in many
“places ofj»onl¥-31; to 4 feet at low water. The main channels were

divided by islands and bars, which formed chutes, sloughs, and sec-
ondary channels, through which a considerable part of the volume of
the flow was diverted to the detrirnent of havigation.

The first systematic effort to improve this condition was begun by
the Federal Government in 1872, and was continued for a number of
years as ?EropriatiOns were made, the works of improvement con-
sisting of dikes and dams of brush and stone, to confine the low-water
volume in the vicinity to a sin'gle channel, and of revetments to hold
and preserve the banks where it was thought necessary or advisable.

The project followed in later years and up to the present time has
been practically that adopted in 1881, approved by letter of the
Chief of Engineers dated March 31, 1881, contemplating the confine-
ment of the flow of the river below St. Louis to a single channel hav-

ing an approximate width of 2,500 feet at bank-full stage, the natural

width in many cases bein{gv a mile or more at mean high water, this
-result to be secured by closing sloughs and secondary channels and
by building out new banks where the natural width is excessive,

using for the purpose permeable dikes or hurdles of piling to collect
Pt

and hold the solid matter carried in suspension or rolled on the bot-
tom by the river, the banks, both new and old, to be revetted or
- otherwise Frotected where necessary to secure permanency. Modi-
fications of the project in the river and harbor acts of 1896 and 1902
provided that, pending the completion of the Xermanen-t improve-
merit, the low-water channel should be improved each season by the
use of dredges and other temporary expedients.
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Under the provisions of the river and harbor act of June 13, 1902,
and special resolutions of the Committee on Rivers and Harbors of
April 25, 1903, the special engineer board considered and submittédl a
report upon the conditions, best methods of work, and cost of a suit-
abll)e channel in this part of the Mississippi River. This report, under
date of November 12, 1903, réecommended a channel w}ﬁch wotld
have at low water at least 200 feet width with 8 feet depth from
Cairo to St. Louis, afid with 6 feet depth from St. Louis to the mouth
of the Missouri, to be secured by side contraction works and shoie
protection, assisted by dredging, the permanent construction work .
to cost about $20,000,000, in miditio‘n to all expenditures already
made, and its maintenance to cost about $400,000 per year; and,
with & view to the prompt execution of such project, this report fur-
ther recommended an immediate appropriation of $450;000 for addi-
tional dredging plant and $250,000 per year for three years’ operation
of the same, together with $300,000 per year for permanent constric-
tion ‘works and temporary expedients until the resilts of such
dredging should be known and should allow a revision ‘of the project.
The river and harbor acts of March 3, 1905, and of March 2, 1907,
appropriated or authorized contracts and work to the amount of
$1,450,000 for the new (})I&nt and for its operation for five years
(1906, 1908 to 1911), and the latter act provides that the sums now
available shall be expended ‘in the operation and maintenance of
dredging piants already constructed and in temporary expedients of
channel regulation connected with such operation, and in mainte-
nance and repair of the permanent works already constricted, and
that such portion of the $250,000 per year as is not necessary for
the above work may be expended in construction of -permanent works
of channel regulation. The dredging has required annually so much
of this appropriation that only about $30,000 to $50,000 per year
has been available for the less urgent work. The action of Congress
up to the present time has therefore followed the recommendations
OF the Board’s report of November 12, 1903, except that it has allowed
only a small portion (about $150,000 total during four years) of the
appropriations to be used upon the repair and maintenance and
new construction of permanent works instead of $300,000 per year
recommended therefor by the 1903 Board for the years of experi-
mental dredging. The results of the dredging work above author-
ized and done now show that the 1881 ‘proi?’ct, as revised by the 1903
Board, needs no further revision other than to add urgent recom-
mendations for annual appropriations large enough to allow of the
completion of the $20,000,000 project within a ressonable term of
years. This view is also confirmed by the recent ~1§po‘1:t of the spe-
cial Board on Examination and Survey of the Mississippi River
from the Lakes to the Gulf, dated March 20, 1909, which virtually
recommends the early completion of the 1881 project as indorsed
and modified by the 1903 Board, and which puts its cost at about
$21,000,000 ($1,000,000 being a’,dded‘to compensate for the deterio-
ration of permapent works during recent years while their repair has
been prevented by.lack of recommended appropriations).

Continuing contracts for $250,000 for the grea‘i‘ commencing July
1, 1910, are already authorized i)y.tl}e act of March 2, 1907, to be
provided for in the mext sundry civil act; but in addition thereto
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the $300,000 per year for repair, maintenance, and new construction
of permanent works recommended by the 1903 Board, after increase
to $400,000 to partially compensate for deficiencies since 1903, should
also be authorized for the coming year to provide for checking fur-
ther serious destruction and depreciation of existing works.

The object of the previous and present plans of improvement is
to obtain and maintain a minimum depth at standard low water
of -6 feet from the mouth of the Missouri to St. Louis and of 8
feet from St. L.ouis to the mouth of the Ohio. 7

The amount expended to June 30, 1909, was $12,718,126.03,
exclusive of $180,000 allotted by acts to projects for improvement
between the Illinois and Missouri rivers, including Alton Harbor.

The result of the expenditure of this amount has been the partial
Eerm&nent improvement of the entire extent of the river from St.

ouis to Cairo, and during recent years practically the maintenance
of the depths required.

The new appropriation asked for is the estimated expenditure
for one year only, and should be increased by authorization under
continuing contracts for other years by at least the same sum annu-
ally until a new plan is authorized by Congress.

}’t is proposed to expend the new appropriation asked for in dredging
and in such temporary and permanent improvements as may be
necessary and authorized by law. ¢ ,

The amount expended during the fiscal year ending June 30, 1909,
was $341,824.44, and includes $213,932.76 expended for dredges and
dredging, the remainder going to the care of plant and to the main-
tenance and repair of existing works of revetment, which had been
much damaged by the action of the river and were urgently in need
of such wox‘i. ‘I?I,xe total amount thus far expended for temporary
channel improvement is $1,422,541.32, much of which has been for
dredging plant that is now on hand and available for future work.
The approximate value of this dredging plant is $509,890.42, having
been considerably augmented by the completion and addition ?‘)%
the two new dredges referred to.

This improvement has probably had a beneficial influence on
freight rates, as the rates to localities reached by water are well
known to be lower than those remote from this advantage, but an
accurate estimation of such effect is impracticable. o

During the past year there was maintained a channel depth of 8
feet during the entire season when the river was unobstructed by ice, .
-except for short periods at several places the dépths were 7 feet
until dredges coulcf be brought into action upon these shoals, when
the required depth was quickly obtained; and at two places, Chain
of Rocks and Grand Tower, where 7 feet was the maximum obtained,
due, at the former-to the location of the channel across’ the 'so_li(i-
rock, and at the latter to the natural silting up dnd closing of the
chute east of Grand Tower Island, forcing the boat channel to the
west of that island over a bar of gravel and small bowlders which
could not be moved by the suction type of dredges in use.

The river at St. Louis reached a high-water stage of 26.9 feet
above standard low water (4 feet St.'Louis gauge) on July 1, 1908,
and a low-water stage of 5.4 feet below standard low water on Janu-
ary 12, 1909.
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- With the present appliances and such others as are authorized
for the temporary improvement of low-water channels and for works
of permanent improvement, it is expected that a navigable depth
of about 8 feet can be'maintained between St. Louis and Cairo during
all stages of river open to navigation.

Recapitulalion of commercial statistics,

1905. 1906. | 1007, 1908.

o ) Tons, Tous. Tons. Tons.
Recelpls and shipments at St Loufs. . _...ooueeovenn.n. 370,425 410,855 368,075, 305,020
Transferred by ferries at 84, Lowis...ooveeeerenn e, 6,684,049 { 7,374,978 | 8,905,542 5,600,765
Shipped from landings between St. Louis and Cairo. ... (9,729 62,238 1. 63,407 8,172
g1 U U 7,125,103 | 7,854,071 | 9,330,084 | 5,074,838
July 1, 1908, balance unexpended...............oooLLL $376, 703. 86
Amount appropriated by sundry civil act approved March 4, 1909. . 250, 000, 00
Jure 30, 1909, miscellancous receipts............ovia oo ..., 23, 232, 22
N _ ' 649, 936. 08

June 30, 1909, amount expended during fiscal year, for maintenance

of improvement......o.oveiit il e @ 341, 843, 07
July 1, 1909, balance unexpended.............. ...l b308,093. 01
July 1, 1909, outstanding Habilities............. .. ... ... ... ..... 16,519, 03
July 1, 1909, balance available............... ... ... .......... b 291, 573. 98

Amount (estimated) required for completion of existing project.... ¢17, 501, 654. 55

Amount that can be profitably expended in fiscal year ending June

30, 1911, for works of improvement and for maintenance, exclu- )

sive of the balance unexpended July 1, 1909................... d 250, 000, 00
Submitted in compliance with requirements of sundry civil act of

June 4, 1897, ang of section 7 of the river and harbor act of 1899,

(See Appendix X 2.)

IMPROVEMENT OF RIVERS AND HARBORS IN TOE ROCK ISLAND,
ILLINOIS, DISTRICT.

This district was in the charge of Maj. C. S. Riché, Corps of Engi-
neers. Division engineer, Col.gW. H. Bixby, Corps of Engineers.
1. Operating snag boats and dredge bouts on 'u?)ﬁer ﬁ"['iss'issippi
River and tributaries.—By the river and harbor act of August 11, 1888,
rovision was made for securing the.uninterrupted work of snag
” Eo&ts and dredge boats on the upper Mississippi River under a per-
manent appropriation, the sum so expended not to exceed $25,000
annually.

a Deduct $18.63 expended in June, 1909, on account of inspections for the Isthmian
Canal Commission, ‘which had not been refunded at the end of the fiscal year, leaving
net amount of $341,824.44 expended. upon the improvement.

bFrom this amount deduct $10,000, allotment carried to the surplus fund June
30

) 1909' e el . .

¢ Project of 1881 ag modified in 1905, ,
d This estimate refers only to the work which Congress has specifically provided

for under the continuing-contract authorization of March 2, 1907, and is the full

amount allowed by eaid authorization. For the reasons given in the text of this

report the appropriation of the additional sum of $400,000 is recommended
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IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND MISSOURI
RIVERS. .

PROJECT OF 1881, REVISED IN 1883, 1003, AND 1905,

A concise statement of the project for and history of this work
will be found in the Annual Report of the Chief of Engineers for
1906, page 462, as well as on page 2631 of the Report of the Chief
of Engineers for 1900. ) , B . .

Reference should be made to the Report of the Chief of Engineers,
United States Army, for 1894,:pages 1577 et seq., for information
relating to the development of the various forms of construction and
for a résumé of the various types employed between 1872 and 1894,
and to the Reports of the Chief of Engineers, United States” Army,
for 1895, page 2059; 1896, page 1717; 1897, page 2012; 1898, page
1698; 1900, page 2632; and 1901, page 2169, for minor. details as'to
forms of construction.- ©~ . - e

Since the adoption of this project work has been done; substantislly
according-to the methods referred to above,-at the following locali-
ties: Mouth Missouri River, Sawyer Bend,:St. Louis Harbor, Caho-
kia Chute, ‘Arsenal Island, Horsetail bar, Carroll Island; Twin-Hol-
lows; Pulltight, Beards Isfand, ”Cheé&(:]y{lslgnd; Jim Smiths; Sulphur

Spnn(%é,»'EosterISland;'IJUcas, Herculanéum, Calico Island, Cornice’
Tsland, Fotest Home, Osborne Field, Michaels Landing, Rush Tower,

Fish Bend; Danby Landing, Ames Island, Rush Towhead, Peniten-
tiary Point, Sycamoro Landing, Fort Chortres, Crooks, Turkey
Island, Mudd Landing, Moro Island; Ste. Genevieve, Fairy . Island;
Kaskaskis Island, Horse Island, Chester, Crain Island, Liberty Island,
Liberty Bend, Lacours Island, Willatd, Hamburg, Dovil Ioland,
Minton Point, .Cape Girardeau,”Comimerce Island, Burnham Island;
Powers Island, Goose Island, Philadelphia Point, Commercial Point,
Prices Landing, Buffalo Island, Dogtooth Bend, Greenleaf Bend
Beechridge, Hurricane Field, Eliza Towhead, Eliza Point, Greenfield
Bend; and vicinity of Cairo. S L

During the fiscal year ending June 30, 1909, work for the perma-
nent .improvement of the river has been cairied on for maintenance
and repair to-existing works as hereinafter described at James Land-
ing, Liberty Bend, Beechridge, Eliza Towhead, and Cairo Protection.
(See Pls. 1,2, and 3.) |

The project adopted for the permanent improvement of the Mis-
sissippi River between the mouths of the: Ohio and Missouri rivers
was approved by the Chief of Engineers, United States Army, March
31, 1881, The estimate of the cost, as revised in 1883, was $16,397,-
500. The project was modified by the river and harbor-act of June
3, 1896, to permit the construction and operation of dredges; It was.
again modified to some extent in 1903 by the Board of Engineers for
Rivers and Harbors in report dated November 12, 1903, the dredging
recommendation of which was adopted by Congress in the river.an
harbor act of March 3; 1905, as the principal medns of improvement.

By the report of 1903 the cost is increased $20,000,000.in addition
to expenditures already imade, provided the projects in force be ad-
hered to throughout. The cash expenditures te December 31, 1903,
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are considered as"appro‘ximate"lg"?the cost of the work up to the date
of the report of the Board. They were $10,476,664.53. The total
estimated cost as last revised is therefore $30,476,654.53. o

. The total: amount appropriated to June 30, 1909, was $13,144,-
999.98.. - Of this amount $180,000 was allotted by acts and projects

for imjl);{i'byément:béﬁweén the Illinois and Missouri rivers, includi
Alton Harbor, leaving a balance of $12,964,999.98 to be applied to
the project for the general improvement between the mouths of the
Ohio and Missouri rivers. The balance of the last revised estimate
not appropriated June 30, 1909, is therefore $17,511,654.55. -

WORKS OF IMPROVEMENT.,

Because of the small balance of funds available for the construction
of works of permanent improvement, operitions were confined to the
fall low-water season and to the repair and maintenance of bank
revetments already placed under the original project. In tHis work
the standard forms of construction were used. . ;

Three dredges were in commission through the entire low-water
season, August 14 to December 31, 1908, and another, No. 6, which
was in course of construction at the beginning of the year was com-
pleted and delivered August 6 at- the engineer depot; where the

umping machinery and outfit was installed and the dredge sent out
mto service, October 14 until -Decémber 31. The dredges operated
upon 16 obstructing bars which developed during the low-water
season, of navigation. , :
Such local surveys and-examinations were made as needed.
Gauges were maintained and read throughout the year.
The plant was repaired and’ cared for at the engineer depot, St. -
*aouis, and in fleet at Santa Fe, I1l.. ,

Materials were.procured .by contract and by hired labor as was

eemed most-economicil and advantagéous to the United States.
The éngingering operations during the year have been executed
ndér the able and efficient supervision of Mr, Wm. S. Mitchell, assist-
nt engineer, aided by Messrs. C.-D. Lamb, W. M. Penniman, F. Y.
arker, and J. W. Skelly, assistant engineers,
Reports from assistants, giving details and accompanied by charts
showing locations of the various works, are on file.

CONSTRUCTION WORKS.

JAMES LANDING, ILL. (34 MILES BELOW ST. LOUIS).
o ' [Nov. 24-20.] ) -

‘Repairs to bank protection.—The revetment placed in 1906 and 1907
was found in good ¢ondition, with the exception of a small dry pocket
150 feet below hurdle No. 3, and several small slides betweén hurdles
Nos. 3 and 4. . These were répaired by the construction in the pocket
of a brush mattress: weiglited with stone and by replacing the stone-
work where the slides occurred. ; .

In the work 17,885 square feet of stone paving and 3,500 square
feet of mattress were placed.

The location of the work is shown upon plate No. 1.
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LIBERTY, ILL. (85 MILES BELOW ST. LO’UIS).
[Nov. 30-Deo. 30.]

Repairs to bank protection.—Along this Rrotection,gbetWeén sta-
tions 49-10 and 128-35, caving of thie bank had practieilly destroyed
upper portions of the revetment. In the caves (tén in all) ‘pocket
mattresses of brush were constructed and sunk; and the stonework
between these stations was strengthened and repairéd. - In this repair
work 182,185 square feet of stone paving and 69,325 square feet of
mattress were placed; and 2,457 cubic yards of earth were moved in
grading the bank for the reception of the stone.
The location of the work is shown on plate No. 2.

BEECH RIDGE, ILL. (163 MILES BELOW ST. LOUIS).
[Nov. 1-23.)

Repairs to bank protection.—In a large bank slide, between stations
82-20 and 89-55, a brush mattress was. constructed and sunk; and
adjoining this a smaller slide in-the bank was covered with brush,
we%ﬁlte with stone. : ,

e original stonework, except between stations 17-75 and 91-50,
was found in good condition. 1t was replaced between these stations.
and given a coating of spalls.

In this work 63,805 square feet of stone paving and 54,000 square
feet of mattress were placed; and 1,114 cubic yards of earth ‘were
moved in grading the bank.

The location of the work is shown on plate No. 3.

ELIZA TOWHEAD, 1LL. (169 MILES BELOW ST. LOUIS).
[Oct. 6-31.]

The work of 1907 at this locality was found in good condition
except below station 21-75; from this station to the downstream end
of the work (station 31-450) the bank had been cut away inside the
protection mattress, with maximum recession of 250 feet.

To prevent further damage and restore the shore line to the old
revetment, which was still 1 place, two hurdles reaching from the
bank to the old work were built at stations 32-20 and 29-00, respec-
tively, and carried to the elevation of a stage of 23 feet. A single row
of staggered piles interspersed with a few pile clumps was used in
the construction of each hurdle, the piling being driven through a

- foundation mattress of brush previously constructed and placed a%on r
each line. The bank at the shore end of each hurdle was revetted
with stone to the 15-foot contour for about 75 feet above and 100
feet below the hurdle line. No other stone revetment was consid-
ered necessary- as the old work afforded protection up to about the
same stage. v o .

A shore mattress of brush 85 feet wide was placed along the eroded
bank (stations 21-75 to 31-45) to the usual level of standard low
water (4 feet, St. Louis gauge), _ o

Between the upstream hurdle and the head of the caving the entire
space was covered to the 15-foot stage with brush mattress and tim-
ber cut from the bank and weighted with stone.
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In these repairs;, 32,075 square feet of stone pavinﬁ and 126,130
square feet of mattress were placed; 125 piles were driven and 11
stringers were huni.« . ‘

The lo¢ation of the work is shown on plate No. 3.

OAIRO PROTECTION, ILL. (170 MILES BELOW ST. LOUIS).
[October 6-31.§

Repairs to bank protection.—A. large circular bank cave and two
small slides had taken place about 1,500 feet below the upper end of
the old work. ) ‘ “,

The repairs were undertaken simultaneously with those at Eliza
Towhead. -The sides and bottom of the cave were covered with
brush and weighted with stone. Stone was placed well up on the
sides of the cave and in it a few piles were driven in the form of a spur
hurdle 70 feet in length to catch drift, the piles being strengthened
with a double row of stringers. -

In this work 7,500 square feet of stone paving and 12,150 square
feet of mattress were placed; 7 piles were driven and 4 stringers were
hun%; 210 cubic yards of earth were moved in grading.

The location of the work is shown on plate No. 3.

DREDGING.

Dredges Nos. 3, 4, 6, and 6, were in commission as follows: No. 3,
August 24 40 Decembor 15; No. 4, August 13 to December 10; No. 5,
August 20 to December 31; and No. 6, October 14 to December 31,
a total of four hundred and forty-seven days. '

Throughout the low-water season the dredges were operated
wherever necessary and were withdrawn from service and sent to
winter quarters as soon as danger from ice threatened.

The new dredges, Nos. § and G, both of which were completed dur-
ing the fall, were given thorough tests before being placed at work in
the channel. . j

Work was done upon 16 bars and shoals, upon all of which most
beneficial results were obtained and the desired depth of 8 feet
secured with the exception of the crossings at Chain of Rocks and
Grand Tower, Ill., where but 7 feet depth was had. At the former,
the low-water channel this year passed over the rock ledge, which, of
course, could not be deépened with a suction dredge; and at the latter
the usual low-water channel in the hend east of Grand Tower Tsland
silted up for several miles, completely closing that chute and forcing
the water down the west side of the island over the upper bar com-
ggsed of cementeéd gravel and small bowlders, which also could not

handled. by dredges of the type in use. Seven feet; maintained at
oth of thése places, wig easily sufficient for all the navigation of the

ason. The shoals dredged were at Chain of Rocks; foot of Bremen
venue (Stock Yards Landing) and Sidney Street fer‘%“ 'landiiigs," east
ide, St. Louis; Mo.; Arsenal Island (Test); Pullticht; Chesley Island ;
ennett; Rubicon Hollow; Ste. Genevieve; %eventysix; Grand
ower; ,»ﬁemétt‘; Bainbridge; Schoenimann; Commerce (Landing);
rice Towhead. o \
The location of the dredged channels are shown on plate No. 4.
The total number of channels dredged at the 16 localities named
as 23, with a combined length of 36,860 feet and an average width

9001—zNG 1909——101
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of 150 feet. The total amount of material dredged. was about
1,335,350 cubic yards, in one thousand six hundred and fifteen work-
ing hours, or at an average rate of 830 cubic yards per hour.

The dredged channels were in constant use by the river craft. after
their completion and maintained the 8-foot depth required through-
out the district, exeept for short intervals where the deﬂbhs decreased
slightly until a dredge was available for work, when the obstructing
bar was quickly cut away. . L ,

Fluctuations in the stage of river caused the shifting of the shoals
at Pulltight, Chesley Island, Seventysix, and Bainbridge, necessita-
ting repetition of dredging at all these localities. ,

he dredges were engaged in actual excavation less than one-sixth
of their time in commission. The final cost of dredging was about
10 cents per cubic yard of sand moved, which includes the cost of all
idle time of the dredges and their crews, and the upkeep and repairs
to the former during the entire year. If the dredges had been run
for the entire time in commission, the expense would have been aug-
mented only by the increased amount of fuel, oil, ete., consumed and
the cost for such continuous operation with the same average output
would have been reduced below 2 cents per cubic yard. As dredges
must be held in readiness for work as it offers, depending upon the
fluctuations in river conditions, such variations in the cost of the work
can not he avoided.

The prevailing stages of the river, 10.3 in September to 3.1 in De-
cember, average 6.7 feet during the low-water season, were some-
what lower than for several years past.

PLANT,

The efficiency of the plant was maintained by ordinary or extraor-
dinary re‘g)aira as were required., ,

No addition, except dredge No. 6, already referred to, was made
to the number of vessels in any class of the floating plant.

The six barges loaned in September, 1907, to the Memphis office,
were retained there, and in addition two quarter boats, one derrick
boat, and a steel tender were loaned that office in August, 1908
one pile driver was transferred permanently to the Mississippi River
Commission. e - :

One steam tender was altered by the addition of a cabin for the
accommodation of a survey party for channel observation and
charting with reference to the future operation of the dredges.

Three barges, built in 1891, were condemned and sol%, being
unserviceable, not worth rebuilding, and a source of expense for care.

Dredges Nos. 65 and 6.—Dredge No. 6, received from the contractors
late in the preceding fiscal year, and No. 6, which was received August
6, were outfitted with dredging machinery with exception of the con-
densing plants and steam steering gears, and were at once put into
service—No, §; September 4;and No. 6, October 14. In the spring and
summer (1909) the condensing plants and steam steerers were added,
fully completing the dx‘e(’lﬁ;es in accordance with the original plans,

ingineer depot, ete.~—~The shop buildings, machinery, tools and
appliances, at the enginecer depot and at the Little Rock quarries,
and the fleet, together with all vessels, other floating plant and their
equipment, were kept in order; but only ordinary repairs and those
absolutely necessary were made.
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MATERIALS.

Ofthe materidls required for the repairs to revetments, the stone,
10,766 cubic yards, was purchased by contract, and the brush,
1,250 cords, was procured by hired labor.

PHYSICAL DATA.

The gauges were maintained and read daily throughout the year
and their records have been plotted on the hydrograph.

During the year the river oscillated between stages 5.4 feet (Jan.
12, 1903§below and 26.9 feet (July 1, 1909) above standard low water
(4 feet, St. Louis gauge). '

At the time of extreme low water, unobstructed by ice, two dis-
charge measurements were made. The results are given in the fol-
lowing - table: "

Measurements of discharge.

Elavations of water
surface above BSt.
8t, Louls Louls datum,
Eauge Owm
Data. ‘ Locallty. lﬁgﬁov?“ Local lgtsl?:%s
8t. Louls Uge en-
datum, |Bt Louls ggl‘:lg de-
gauge. pot, Om
165.91
1009.
Jan. 6 | 8t. Louis: Foot of Arsenalstreef............c.u.... 3.00 169.3 168.7 | 8.
Jan., 6 |..... [ 1/ 2.70 169.0 168.6 | F.
Width | Area of S an | Total Num-
: of |entire | Mean | N80 | oolume | Mean | .o
Date, Imluy- water- | cross dep th. l{:}ggg‘ of dis- V‘BJOO' ata- Method.
way. |section. 80, Louts| charge. Y- | tiona.
datum,
1909, Cu. ft. Feat
Jan. 5 | 8t. Louls; Fool of | Feel. 23;,7 ft..| Feel, Feet. per sec, | per sec,
Arsenal streol ....| 1,822 ,983 15,4 153.3 63,412 2.27 11 | Rod floats.
Jan. 6 |..... [+ 1 1,821 | 27,409 15.1 153.5 62,210 2,22 10 Do.

As the result of observations of many years of the gauge records
and discharge measurements for the district, a decided lowering of
the low-water plane of the river at St. Louis has been noted.

Study of the causes leading to this condition has been made, and
the following memorandum (Frepa,red by William M. Penniman,
assistant engineer, is presented in explanation, and in suggestion for
correction of change of plane: '

MEMORANDUM CONCERNING THE RECENT LOWERING OF THE LOW-
WATER PLANE IN ST. LOUIS HARBOR, MISSISSIPPI RIVER, WITH 8UG~
GESTIONS FOR ITS CORRECTION IN CONNECTION WITH FURTHER
IMPROVYEMENT OF THIS SECTION OF RIVER.

The zero of the St. Louis (Market strest) gauge perpetuatés the
low water of December 21, 1863, a staFe caused by extremely heavy
ice and, until 1895, the lowest recorded at that point. The term
‘‘low water of 1863" has frequently been used in this district to des-
ignate a datum surface for works of river improvement; but so far
as known the low water of that year was not determined at any other
point than St. Louis. The fact that the low-water plane at St. Louis
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‘

has lowered about 3.6 feet since 1863 (i. e., the low-water volume of
to-day corresponding to that of 1863 will read on the St. Iiot)is;ga‘u%b
about 3.6 feet below the zero then established) is shown by the fol-
lowing comparisons of gauge records, profiles of slopes, and dis-
charge measurements. :
GAUGE RECORDS, -

The following table (I) has been compiled from the gduge récords
for St. Louis, Grays Point, and Cairo, and from the levels of the
earlier hydrographic surveys.

TABLE 1,

Stages of Mississippi River at St. Louis, Grays Point, and Casro for the years 1872 and
1874, and from 1878 to 1908, inclusive; at times when the river tas approrimately
stationary and also lowest for the year over the entire St. Louis-Cairo district, tabulited
Jor gauge compurisons, - )

. s Q Point, 3 .

8t. Louis rays Point. Grays Calro. Grays

Point- Point~

Year. Gauge Qau, Ig{'us L la Cairo
Monthand | TOUF® | Month and | T8 | w00 | Monthand | 9%UES | differ-

day. ings. day. ings. | ences. day. ings, | €mces.

Feel. Feet Feet,

1872.......... Nov.4........ 4.9 | Nov.86........ 24,7] —0.2} Nov,é........ 2, 2.2
1874..c0evene. Oct. 12-15..... 8.2 ] Oct. 13........ 8.5 0.3 Oot. 13...... . 5.9 2.8
1878...... vees] NOV, 20-21..., 9.2 | Nov.2i-22....] ®7.9] —1.3} Nov.20....... 0.4
18..cvenee.. Qot.7..cccnnn. 77 A . T 5.4 —2.3] Oect. 10........ 2.7 2.7
*2.8}) Dec. L........ 21| —~0.7] Nov.29-30....] *57 -~3.6
8.6 Bept. b.v.venee 83} —0.3 ] 8ept.5........ 5.7 28
.......... P RN R, ‘ieea teneruen 1.1
7.11 Oct. M........ 7.0 ' 1. 8.5 ~2.6
7.0 | Ook, 1, ... 000 48.3 *4.7 3.6
0.4 Se[ét. 22, enenes ‘1.1 *7.1 4,0
8.8 Oot.19..... .. 1.7 *8.3 2.4
6.0 Sept. 17-15....1 7.4 5.3 2,1
5.1} Nov. 17-18.... 6.1 *2.1 4.0
*10 3l... «1.3 *1.8 ~0.5
5.0 | Oot. 10.,.. 6.1 ¢5, 8 —-0.5
3.7] Oct. 10-24..... 4.9 *2.6 2.3
8.0 Ang.23....... 891 8.1 —-0.2
4.0;0ct.7-11...... 5,6 2.1 3.5
cecnevasfraicecccacionerafaninns e PPN ';’.g
5.0 { Oct, 25-28..... 7.2 2.2 | Oct; 27-29..... *3.0 3.3
3.4 | Nov. 5-14. .. 6.2| 2.8|Nov.n-12....1 6.1 0.1
2.6 | Oot, 31-Nov.1 5.5 8.0 | Oot.31-Nov.1.{ #*2.8 2.7
2.3 ov. 7-8.... 5.0 2,7 ov. 5-0...... *11 3.9
4,4 | Nov.2-3...... 71 2.7 | Nov. 1-2.. 7.0 -0.56
2.8 t, 24-28..... 5.9 3.1 ¢, 21-28. ¥2,5 3.4
3.0 | Oot. 19-20..... 7.3 4.3 t. 21.... 8.8 -1.5
1899, cvevenns b, 24-26. ... 3.1} Ootf.28-27..... 6.5 8.4 11 (SRR *3,0 3.8
1900......... .| S8ept. 19....... 6.1 | Bept. 20-21.... 8.9 -2.8 | Bept. 21-22,...| *5.8 8.1
1001.......... Nov. 18-25.... 3.4 Nov.20-24.... 8.7 8.8 | Nov.20-22and| *2.9 3.8
Means..| 1892-1901......|........ eeveivee 3.0. . 2.7
1902.......... Sept. AU.......] 7.8 10.6 3.0 3 8.3
1903.......... Dec. 18....... 0.6 &3] 387 . 9 1.4
1004 {Oot. 19-22..... 8.6 10.0 3.4 . .8 3.2
""""" Deo.23....... 0.1 42| 41} De0.25.i.....0 *3.1I -~1.0
1905. ... eoeso] OQOb BT, ... 8.3] Oot. 18...... N 10,9 28] Ooti18-19.....] 11,0 —0.1
1908..... veee.| Nov, 12-24. .. 8.3 | Nov.13-168....] 10.9 2.8 | Nov.16....... *11:9 —1.0
1907:..... vees) Nov. 1........ 7.0 | Nov, 1........ 10,2 3.3 Nov.1........] *9,6 0.7
1908........0 .] Oot. 16-17. ..., 3.4 Oot. 16-19..... 7.8 3.9} Oot. 18........ *4.3 3.0
-~ Means,.| 1902-1908......1.. 3.3 1.4
1892-1008.....Lceeeeecanseansnifenn ceevsean ¢« 2.3
1872-1908..... ceessnesvsiannns 2.2 2.1

® Annual lowest stationary stage,. ... .. .
?%‘fm’sﬁm’““”’“‘ﬁ"“‘f‘é“m’"“m’f 1878 to 1882, Incluslve, aud for 1888,
¥ - RNELK i 1 3m ()
:ﬁ”ww’i i“o«&‘&'ﬂfﬁ?"" 'ma‘-xf:os : :m'nsss thils gauge m&l o by Undted States
: ver ‘ » s
mosr Office, St. Louls, aiooe 1t 0o oXceptfor 1683; b TnaTnialned by .
P stage 5.1, October 15-16,
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Eléviti&ﬁs3 of giix'gk;a'of zeros Feferred to the Memphis ,détuin“phne' ed a8
420,84 feet below the 8t. Louis city divectrix and approximately 6.8 feet helow mean
sea of g}lﬁlf{t!ével),’ are: For 8t. Louis, 387,10; for Grays Point, 308.16; and for Cairo,

277,71 feet... P , ;
Recen ’preeme levels (1008) indicate an elevation of 809.25 for the zero of the Grays

Pointgauge, . . P

St. En%&(Market street) gauge is 0.4 mile, and Grays Pointga’ugeia 136.8 milesbelow

Eads Bridge; Cairo gaugg is in the Qhio River, and 2 miles above ita moutk, which is
182.5 miles below Eads Bridge; low-water channel distances.

Grays Point gauge, 137 miles below St. Louis, is at the head of a
7-mile racky;g‘orﬁ: and Commerce gauge, 144 niles below St. Louis,
is at the foot. In this gorge, as confirmed by the hydrographic sur-
veys, only slight changes In river-bed have taken place in recent years,
Therefore, for the purposes of this study, both Grays Point and Com-
merce may be considered as fixed points, ‘

Only approximately stationary stages oceciirring during the annual
low-water season have been used.. Of the 34 stages considered, 21
are lowest at Cairo, but only 2 are lowest at St. Louis, where annual
lowest water is generally caused by ice. The differences of gauge
heights are given with reference to the Grays Point gauge, which
generally reads about 2 feet higher than the St. Louis and Cairo
gauges. Considering these differences of gauge heights by ten-year
periods -and weighting'the observations according to the number of
days duration of stage, the St. Louis gauge read, 1872-1881, 0.8 foot
highet than the Grays Point gauge; 1882-1891, 1.2 feet lower; 1892
1901, 3 feet lower; and 1902-1908, 3.3 feet lower. This total differ-
ence of 4.1 feet is indicative of the amount of lowering ‘of the low-
water plane at St. Louis since the period 1872-1881; but 3.4 feet
appears to be the total lowering according to the observations of
18?3,1 1874, 1881, and 1882, when the river at St. Louis was in an
a,lm_ﬁst normal condition uninfluenced by systematic improvement
works. - : «

The table (I) shows that the low-water plane at St. Louis was ab-
normally high during 1878 and 1879, probably due to the local
influence of extensive works of side contraction just constructed at
Horsetail bar, about 10 miles beiow, which produced & damming

-offect that is plainly manifest; and further to the effect of a soli
dam completed in September, 1879, across the channel in Cahokia
Chute. The dam was raised to the 9-foot stage and is about 3 miles

. below the St. Louis gauge,

The Grays Point—Cairo differences do not compare well by ten-year
eriods because of the greater fluctuations of the combined rivers at
airo, but the mean difference for the 17 stages in the period 1872-

1891 is 1.9 feet; and for the 18 stages in the period 1892-1908, 2.3
. feet; or for the total period, 2.1 feet. These differences confirm what
migﬁt have been assumed as a fact, viz, that the low-water planes at
Grhadys,Poiﬁt and Cairo remain, relatively, almost constant. ,
éan annual low. water for the last thirty-seven years, with the
river open to navigation, is, according to the table (I), about 5 feet on
the gauge at'St. Louis, 7 feet at Grays Point, and 5 feet at Cairo; the
lowest open-river stages being about-3 feet less.  Had. there been &
gauge at Grays Point when normal conditions obtained, prior to 1875,
1t would probably have read about the same as the St. Louis gauge.
The gauge relations and differences just discussed are shown
graphiecally in plate 5, Diagram A,
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TABLP II.

Annual lg@(geat at;z)ge‘c toftgll:uagatzyfz River at St.fLouis,dfﬁl:'g., and }hct'r corresp }ay
stages at Qrays Point; 'or comparison of mean differences of gauge readings for
the periods 1878-1891 and 1892-1909. "

St. Louls, Grays Point. Qrays

——- : Point-

Year. S 5t Louls
Monihond des. |, 85, | Month su ey |, S0NES e
- Fed, o Feel,.::| Fed,

Dee. 25... 57| D6e. 28...onnnne.- 2.3 ~3.4

. 35(.....d 4.0 -6

2.8 ' Dec..1 - 2.2 -8

7.6 {. Feb, 7 5.9 -1 7

2.8 32 .3

4.5, 4.3 ~ 02

461 67/ 21

3.2} 7.9 4.7

41 4.3 .2

2.1 56 38

L5 36 21

1.0] 13 .3

33 51 1.8

256 8.3 38

3.7 49 1.2

30 4.0 L6

26 4.8 2.2

...... N 1.1

1.2 1.8 .6

.1 31 30

.2 37 38

-1 3.2 33

38 4,8 30

-~ .4 29 33

.3 42 39

- .5 6.4 59

~2.5 - L8 A0

-1 9 38| 87

-1 1 29 4.0

] 43 37

- .3 . &9 42

30 3y 41

4.3 9.0 47

.7 48 41

~1.4 .2 L8

Mean for perlod............[.. RS N U P Geveessiinas thesseeaes 317

Difference of means,.....oufeeeen.. resssns [ N cirvsssinsrenne 26

Table II shows that 17 annual lowest stages at St. Louis prior to
and includm%lthe year 1891 and 17 such stages since 1891, when com-
pared with their corresponding stages at Grays Point, give & meéan
diﬂ’ereng'e' of — 1.1 feet for theformer group and of —3.7 for the latter.
These differences indicite, as regards the two periods, & mean lower-
ing of 2.6 feet for the extreme low-water plane &t St. Louis. In con-
sidering these annual stages it miust be noted that the year 1891
marked a radical changeé in conditions; as by that date the river be-
tween St. Louiis and Ste. Genevieve had been extansively improved and
co‘n’ﬁned‘t%g sitigle channel of fairly uniform width of 2,600 feet, and
during that ysar further works of side ¢ontraction narrowed St. Louis
Harbor, between the Eads and Merchants bridges, from a maximum
width of 4,000 fest to a uniform width of about 2,000 feet. ‘
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All"récotdéd'ﬁétbées falliﬁ’g below zero on the St. Louis gauge have

occurred since 1891; and with corresponding readings on the gauges
at Chain of Rocks, Grays Point, and Commerce, are as follows:

TABLE IIL
Dates for 8t. Louls. Cpoln of | st. Louts| Grass | Com-
e e Feet: | Feet, Feel. Feet,
Janua,tg{,l%&..{..........: .................................. 75. 80 -0, 8 30 loeeicinnes
Decamiber 8, 1805, oo it iiraiesnan e 76,401 -~ .1 3.2 (@)
December 24,.1897. .. ; 6.0] — .4 2.9 L6
February i, 1899. ... Ll il .60] —.5 | b64 b53
Jan 21000, ... iiiiireiieiisicateitcieioteasioncoenarananas 00 c—2.8 1.5 - 8
December 19, 100 . 74. 60 ~1.9 3.8 2.2
January 30, 1002, . oot iiiiiei it eiae et rere s anaes 76.20 ~1.1 2.0 1.4
JAnUALY 1, 1005, .o eeuiiiinineriennniiiieiniviacorerinncretonann ?Hmal - .3 39 LS
January 12, 1900, .. . ccvviaiiiniiceteinianctoinsetanenencanann, ¢7% 80 ~1.4 .2 c—17
Elevation of gaufe 26r0....ccveeiueiceincsiranceccascncsosnsnenn 32L18 387. 10 308. 16 - 308, 84
a Commerce gauge, established 1806,
b Cairo gauge, 22,3 feat.
¢ The lowest known stage.

31U;18tg’ 1909, the lowest reliably recorded stage at Grays Point was 1.3 feet, December

This data is giveri hete becausé the records of Chain of Rocks and Commerce gauges
do not antedate 1892, and it was thought best not to include these gauges in Table I1.
The record if continued for these fixed pointa for several yeara will be valuable,

SLOPR—PROFILE,

A profile of slopes embracing the planes of principal floods and
low waters and the mean planes of characteristic intermediate
stages (these last being for recent years and referred to the St. Louis
gauge) has been ¢ompiled from various sources as a part of this study
and is shown on plate 5, Diagram B,

This profile includes the harbor of St.Louis and its approaches,
and extends from Grafton, Ill,, on the Mississippi River, 38 miles
above Eads Bridg’i%gndzz miles abové the mouth of the Missouri
River, to'Cornice Rock, Mo., 33 miles below Eads Bridge. It shows
that the low-water plane at Chain of Rocks (also considered a fixed
point), 10 miles above Eads Bridge, remains practically unchanﬁed
since 1872. But in the middle harbor of St. Louis this plane has
lowered; the greatest change—56.1 feet—occurring at Bissell Point,
just above the Merchants Bridge af the head of the reach severely
contracted by bridges and encroachments; while at the Market
street gauge the lowering of plane amounts to 4 feet, from which the
deduction 18 drawn that the volume of water passing at the zero
stage of fi%—;lay corresponds to the volume that did pass at the 4-foot
stage in 2. L , , ;

w water of December, 1872, is the lowest known' at Alton, and
about 2 feet above the lowest known at Chain of Rocks and drays
Point; at Market street this stage was 2.3 feet on December 4; and
it is probable thai the volume of water then «pass_m§ approximated
the volume passing diu'ih%‘ the extreme low water of January 2, 1900
(St. Louis gauge, —2.56 feet) since the gsze heights at the fixed
points—Chain of Rocks, Griys Point, and Commerce—averaged
about the same for these two low stages.
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The slope profile, as well as the discharge curves hereinafter. dis-
cussed, also shows that in a reach unduly contracted as is St. Louis
Harbor, & much greater than normal range of river will prevail. Not
only is the low-water plane lowered but the flood plane 1s raised; and
both conditions aré serious disadvantages to navigation.

Based upon the slope of the flood of 1903, and upon differences in
gauge heights for the flood planes of 1844, 1858, and 1903, a hypothet-
ical or probable plane for a flood equal in volumé to that of 1844 has
been indicated on the profile. The indicated raise of plane at Market
stroet is about 3 feet, at Bissell Point and at Chain of Rocks, 4 feet,
and at Alton, 3% feet: . A o L

Natural mean slope line.—A natural mean slope line for the volume
of water passing St. Louis at the zero stage (34,000 second cubic feet;
discharge curve 1897-1904), when drawn between mean g&m‘ge'heights
for that volume at the fixed points (Chain of Rocks and Commerce),
intersects the St. Louis gauge at a height of 4.1 feet, -

DISOHARGE OURVES, . A\

Curves sliowing, for the various stages, the volumes of discharge
of the river at'St. Louis for the years 1873 to 1881 and for the years
1897 to 1904 have béen compiled from all available ‘data and are
shown in plate 5, Diagram C. A _

hese curves show that the volume of water passing St. Louis at a
4-foot stage in 1873 now passes at a 1-foot stage; that is, the low- -
water plane has lowered 3 feet; also the curves show that a flood
equal in volume to that of 1881, auEe 33 feet, now reaches a gauge
height. nf i ‘eet in passing through the contracted harbor.

SBUMMARY,

Tle lowering of the low-water plane at the Market street gauge
as ¢ ~vn by the table of low annual stages is 4.1 feet; as shown hy
the table of means of lowest annual stages for two' long perjods of
time, 2.6 feet; by the slope profile, 4 feet; by the natural mean slope,
line 4.1 feet; and by the discharge curves, 3 feet: -The mean of
these results, equal weight being given to-each,:is 3.8 feet, which
may be ¢onsidered a fair determination of the amount:of lowering
of the low-water plane at Market strect, St. Louis Harbor, due to
the.influence of the improvements in the river reach between Chain
of Rocks and Grays Point. ) o :

- The foregoing study shows that the low-water plane at St. Louis
(Market street) gauge has lowered about 3.6 feet during the last

thirty-five years, antailing a loss of slope throughout the contracted

reach-—Merchants Bridge to Arsenal Island—and that this loss of
slope in, the middle harbor of St. Louis is offset near its upper end,
immediately below Chain of Rocks, by an abnormally steep slope
which. threatens to become a barrier fo navigation from St. Louis
into the upper rivers, | S o
To. remetly these conditions and improve navigation through the
harbor of St. Lwuis, past Chain of Rocks, and as far north as'the
mouth of the Missouri River, it appears desirable and necessary to
raise the low-water plane wherever too low and thus produce’uni-
formity of its slope throughout this reach by restoring the river bed to
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approximately its former good slope, while completing the works of
side-contraction and bank-protection under the existing -project,

It is estimated that this will require the construction of perhaps
seven submerged weirs or sills extending across ‘the entire river bed
and up the banks as far as the bank-full stage, and connecting, if
necessary, with the levees. In construction, such ecross sectional
area of river would be provided over these weirs as to make certain
that each volume of flow would always reach the same desired local
gauge - height. Such work will be In harmony with the existing

roject and will be of the nature of repair or maintenance of the river
ged‘ from theé time when it had begun to scour below the full project
depth. The Ii)roposed works will effectively regulate the low-water
plane and will not raise the flood plane. ) ,

To allow for possible increase in the draft of future boats operating
in the harbor & navigable pass section of 18-feet depth below low
water (34,000 second cubic feet volume) with minimum channel
width'of 200 feet is: proposed; but for the remainder of the harbor
width (1,600 feet) the depth should be about 8 feet below low water.

The lower weirs of the series should be constructed first and those
above as the necessity for their effects may arise. '

The locations chosen for these weirs are as follows:

Head of Cabaret Island (1 mile below Chain of Rocks), 9 miles above Eads Bridge,
‘Bawyer Bend, 7 miles above Eads Brid%e., s

Foot of Cabaret Island, 4} miles above Eads Bridge,

Tyler street, St. Louis, 1} miles above Eads Bridge.
- Lynch street, 8t, Louis, 2 miles below Eads bridga.

Foot of Amenal Island, 6 miles below Eads Bridge.

Jefferson Barracks, 10 miles below Eads Bridge. AR L

.The amount that the low-water plane is to be raised 1s ;u.iicated
by & heavy vertical line at the location of each cross weir on the slope
profile; plate 5, Diagram B. The locations of the proposed imprpve-
ment works aré shown on the small scale map,ép,lﬁte 6, ende

The wing dams and revetments given in the following estimiiy: will
be required to build riew banks uut to the harbor limit lines at the
sites of the crosy weirs:and to hold permanently the sections of allu~
vial banks at these sites. S

ESTIMATED COST,

Sevén croeé weirs, '15,000,:li5éar‘feet, AL B0 cviiiiiiii i e e te e $000, 000
Eight wing dams, 8,000 linear feet, at $25.....co.ivviiiininiieninnnnn. 200, 000
Six revetments, 10,000 linear feet, at $20....ccoveeeiiiiiiiirinniieannnn. 200, 000

B Y VR 1, 300, 000

Estimate of additional funds required.

Amount that can be profitably expended in fiscal year ending June 80,

1011, for maintenance of improvement, exclusive of the balance unex-

pended July 1, 1909: . g
For exist gﬁ'const-ruetiona .................................. $400, 000
For dredged channels...........coiivnieiiriiiineinnnanaaas 250, 000

Submitted in compliance with requirements of sundr clvil act of Juné—;,-
1897, and of section 7 of the river and harbor act of 1809, :

m,(m
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APPROPRIATIONS.

- (As shown on p. 347, H Doc No. 421, 57th Cong.)

Missouri River to')
Missouri River @
1llinois Rivepfto

August 18, 1894 .
March 2, 1895.......
June 3 1896

April 28 B N ‘

March 3, 1905, sttt i et e et
March 2, 1907. .. ooieeet it eiiieiiiaennanas ceemtrecsnes
May 27, 1908 ... ... L
h 4, 1000, o ceeiie i it it ire e eaaeeen
18, 144, 999. 98
Miscellaneous receipts, sales of property, efc....cvueeeeviencannnnn... b1,237. 69
13,196, 237. 67

COMMEROIAL STATISTICS,
Receipts and shipmenls at St. Louu, Mo., durmg the year 1908,

Recel {ase Tona,:
coalandcoke.....................~ ................................. 185, 000
Cotton and Cotton Products..cveeeeenieiiiiiieneiriianeriieeeanans 2, 366
Groceries and daity products.................... e ieeteraaienaaa, 898
Hay, seed; grain, flour, meal, ete.......coooooiieiillll 15,135
Live stock and products......eoevvieaiienna.a... Nieaeas M eeeseeceaae 24, 697
LU DOE . 4 et vuvearinneneneensaasncaseennnsnsocseseensasrnsonssnns 2,041
Merchaiidise and sundries... ... et s taraeaeeeiea i anaearaeanas 06,4168
Vegotables and fruits........ccoooviienian., feetiheasereeietnsinan b, 608
Wines and liquors............... deeeeeanenn e aetnanndeseceecatnanue .6
V00 e e tenenveaninnncraaaasteenaressacnssasessacnsnesonnsonnsnns 126

[ 17 PP U eeemeeeeerereerainaaanaany __203,180

Shipments: ) ,
Barbed wire, ores, and wietals (pig and manufacturod).. .............. 087
Cotton and cotton productS. cveeceee ceneeeeneeroasonennn. eeeseeee 1 039
Grocerma and dair produeta.........................; ............. 5, 185
Hay, seed, grain, flour, meal, ete.. N 5,168
Live stock ARd Prodults. .ovetiniaiiiiii i ittt ranans 3,676
IO, 5ot et e eetetansanenasnionnssssennsssnennsnveensensoansons 1,932
Morohandise and sundies........ooiiiiiiiiiiiii e 45, 6569
Veiatables and fruits,.......... f e aetestenertiaceiiatnonnannnnns . 2, 986
White load, oilg, etc......cooee it asdmseesaie . 1,109
Wines and hquors... Cieeressessensenensas e Ceeaes eeeentesinanan . b, 100

Total.euerennnrrensnnsnnnns ceeen eeemevenas ereseannereenaiens 72,740

4 $10,000 allotment for Wittenberg, Mo., carried to surplus fund,
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RIVER AND HARBOR 1MPROVEMENTS. 619

from July 1, 1880, to June 30, 1910, was $2,300,759.89, making the
total of approximate and known expenditures to date $2,794,197.12.

From March 28, 1868 (the earliest date of available record of work
done), to June 30, 1910, 99,609 snags, 104 wrecks, and 658 drift piles
were destroyed, and 446,641 trees were cut, greatly improving the
river and lessening the dangers of navigation.

During the fiscal year in review two steel-hull snag boats were en-
gaged in removing such obstructions between the mouth of the Mis-
souri River and New Orleans, La., and Old River and the Atchafalaya
to Melville, La., a total distance of about 1,200 miles, and 3,245 snags,
17 drift piles, and 28 wrecks were destroyed, 2,571 trees were cut, and
13,705 miles patrolled.

In addition to this work, part of the funds appropriated for the
removal of obstructions was expended in the partial removal of
Beaver Dam rock, an obstructive and dangerous rock lying in mid-
channel about 1 mile below Commerce, I\fg Beginning was made
upon this work (which, can only be done economically at low and
favorable river stages) during the fiscal year 1908. During 1909 and
the past fiscal year the work was continued, so that about one-half
of the whole is now accomplished. Work will be continued at each
low-water season as opportunity offers and funds are available, until
the entire rock is removed to the plane desired.

For information as to the commerce bencfited by work under this
appropriation, reference should be made to the commercial statistics
in the report upon improving the Mississippi River between the Ohio
and Missouri rivers and in the reports of the Mississippi River Com-
mission and the district officers thereunder.

The amount expended during the year was $96,782.04.

(See Appendix X 1.)

2. Mz'ssz'ssifpi River between Ohio and Missouri rivers.—In its
original condition, prior to any improvement, the navigable channel
of this section of the Mississippi River had a natural depth in many
laces of only 8} to 4 feet at low water. The main channels were
ivided by islands and bars, which formed chutes, sloughs, and sec-
ondary channels, through which a considerable part of the volume of
the flow was diverted to the detriment of navigation.

The first systematic effort to improve this condition was begun by
the Federal Government in 1872, and was continued for a number of
years as appropriations were made, the works of improvement con-
sisting of dikes and dams of brush and stone, to confine the low-water
volume in the vicinity to a single channel, and of revetments to hold
and preserve the banks where 1t was thought necessary or advisable.

The project followed in later years and up to the present time has
been practically that adopted 1n 1881, approved by letter of the
Chiéf of Engineers dated March 31, 1881, and sought to obtain
eventually within the district, at standard low water, a minimum
navigable channel depth of G feet above St. Louis and 8 feet below
that city by confining the flow of the river to a single channel hav-
ing an approximate width of 2,500 feet at bank-full stage, the natural
width in many cases being a mile or more at mean high water, this
result to be secured by closing sloughs and secondary channels and
by building out new banks where the natural width is excessive,

ing for the purpose permeable dikes or hurdles of piling to collect
and hold the solid matter carried in suspension or rolled on the bot-
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tom by the river, the banks, both.new and old, to be revetted or
otherwise F?OtGCfed,WherQ necessary to secure permanency. Modi-
fications of the project in the river and harbor acts of 1896 and 1902
provided that, pending the completion of the permanent improve-
ment, the required low-water channel depth should be maintained
each season by the use of dredges and other temporary expedients,

The river and harbor act of March 8, 1905, radically changed the
project by limiting work of improvement to dredging only, adopting
one of the recommendations of the Board of Engineers, November 12,
1903, to the exclusion of the others. The recommendation of.the
Board fixed the channel depth to be obtained at 8 feet for the river
reach below St. Louis, with a minimum width of 200 feet.

This change in plan was modified by joint resolution of Congress,
June 29, 1906, authorizing, after all dredging expenses were provided
for, the application of the balance of funds remaining to the credit
of the appropriation of 1905 to the repair or completion of improve-
ments under the former projects or to the construction of other works
useful to navigation. o ’

The river and harbor act of March 2, 1907, confirmed the change
of plan to dredging and temporary expedients as principal means
of channel improvement and Bmited expenditure for works of per-
manent character first to that necessary for the maintenance and
repair of works already constructed, and thereafter, with any funds
remaining, to that for the construction of other works of channel
regulation; but the small amounts appropriated yearly under this
act-almost precluded any extension of the existing system of perma-
nent works.

The river and harbor act approved June 25, 1910, restores-the plan
adopted in 1881, together with dredging, as the plan to be followed
in prosecuting the improvement, with a view to its completion within
a ;’igriod of twelve years. S

he recent report of the special board on examination and survey
of the Mississippi River from the Lakes to the Gulf, March 20, 1909,
which virtually recommends the early completion of the 1881 project
as indorsed and modified by the 1903 Board, puts the cost of such
completion at $21,000,000, in addition to all amounts already ex-
pended. Of this sum $750,000 has just been appropriated in the
river and harbor and sundry civil acts of June 25, 1910, leaving the
balance yet to be appropriated $20,250,000, - ,

The object of the previous and presént plans of improvement is,
therefore, to obtain and maintain a minimum depth at standard low
water of 6 feet from the mouth of the Missouri to St. Louis and of
8 feet from St. Louis to the mouth of the Ohio. h

The amount exFended to June 30, 1910, was $11,582,440.15, exclu-
sive of $180,000 allotted by acts to projects for improvement between
the Illinois and Missouri rivers, including Alton Harbor, and
915;,4700,000. for methods of improvement under the acts of 1905 and

07. ‘

The result of the expenditure of this amount has been the partial
I;:ermanent improvement of the entire extent of the river from St.

ouis to Cairo, and during recent years practically the maintenance
of the depths required. ‘ ,

The improvement has probably had a beneficial influence on freight
rates, as the rates to localities reached by water are well known to be
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lower than those remote from this advantage, but an accurate estima-
tion of such effect is impracticable.

The new appropriation asked for is the estimated expenditure for
one year only, and should be followed by such amounts annually as
will geé'mit the completion of the improvement within the period
specified.

It is proposed.to expend the new appropriation asked for in such
permanent and temporary improvements as may be necessary and
authorized by law.

The amount expended during the fiscal year ending June 30, 1910,
was $280,619.15; for dredges and dredging, care of plant, and for
maintenance and repair of existing works of revetment which had
been much damaﬁed by the action of the river and were urgently in
need of such work. ‘ ,

During the past year there was maintained a channel depth of 8
feet during the entire season when the river was unobstructed by ice
except for short periods at several places the depths were 7 feet until
Aredges could be brought into action upon these shoals, when the
required depth was quickly obtained.

At Grand Tower, IlI,, natural silting up and closing of the chute
east of Grand Tower Island forced the boat channel to the west of
that island over a bar of gravel and small bowlders which could not
be moved by the suction type of dredges in use. Contract, therefore,
was made for dipper dredging to remove the bowlders and gravel in
a channel 200 feet wide across this bar, down to a depth 3 feet below
the zero of the Grand Tower gauge. This contract was partly com-
pleted during the low-water season of the fall, but the work was
much interrupted by high river stages and finally stopped by win-
ter conditions, The work will be resumed and probably completed
during the coming low-water season. :

The river at St. Louis reached a high-water stage of 31.25 feet
above standard low water (4 feet St. Louis gauge) on July 16, 1909,
and a low-water stage of 0.1 foot below standard low water on Decem-
ber 24, 1909,

With the present appliances and such others as are authorized for
the temporary improvement of low-water channels and for works of
permanent improvement, it is expected that s navigable depth of
about 8 feet can be maintained between St. Louis ang Cairo during
all stages of river open to navigation.

Tuly 1, 1909 balance unexpended ... oo oo -l $208003, 01
Amount appropriated by sundry civil act approved June 25, 1910_ 250, 000. 00

Amount appropriated by river and harbor act approved June 25,
1910 o e e mm e e - 500, 000, 00
Miscellaneous recelpts. e 15, 085. 97
' , 1, 063, 178, 98

June 30, 1910, amount expended during fiscal year, for main-
tenance of {mprovement___ ..l 4280, 619. 15
July 1, 1910, balance unexpended. ..o 782, b569. 83
July 1, 1810, outstanding Habilitles. .. ... 16, 384. 37
July 1, 1910, balance available__ ... 768, 176. 40

% Deduct $96.35 expended in June, 1909, on account of inspections for the
Isthmian Canal Commisslon, which had not been refunded at the end of the
fiscal year, leaving net amount of $280,522.80 expended upon the improvement,



622 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY,

July 1, 1910, amount covered by uncompleted contracts._______ $7,302. 19

Amount (estimated) required for completloxi of existing project
188 e a8 20, 250, 000, 00

Amount required for expenditure in fiscal year ending June 30, :
1912, for works of improvement and for maintenance___..__ 41, 000, 000, 00
Submitted in compliance with requirements of sundry civil act
og .}\me 4, 1897, and of section 7 of the river and harbor act
of 1899,

(See Appendix X 2.) .

IMPROVEMENT OF RIVERS AND HARBORS IN THE ROCK ISLAND,
ILLINOIS, DISTRICT.

This district was in the charge of Maj. C. S. Riché, Corps of Engi-
neers, to March 15, 1910, and in the charge of Maj. Charlés Keller,
Corps of Engineers since that date. Division engineer, Col: W. H.
Bixby, Corps of Engineers (now brigadier-general, Chief of Engi-
neers, U. S. Army).

1. Operating snay boats and dredge boats on upper Mississippi
River and tributaries—By the river and harbor act of August 11,
1888, provision was made for securing the uninterrupted work of
snag boats and dredge boats on the upper Mississippi River under a
permaﬂent appropriation, the sum so expended not to exceed $25,000
annually.

By river and harbor act of March 2, 1907, the annual appropriation
for: operating snag boats on the upper Mississippi River was made
available for similar purposes on the Illinois River from its mouth
to Copperas Creek. .

By river and harbor act of March 8, 1909, the annual appropriation
for operating snag boats was also made available for similar pur-

oses on the Minnesota River and other tributaries of the upper
Mississippi River now or heretofore improved by the United States.
This act extends the snag-boat jurisdiction on the Illinois River from
Copperas Creek to La Salle, and on the Minnesota, the St. Croix,
Chippewa, Wisconsin, Black, Galena, and Rock rivers. :

During the past fiscal year the snag boat David Tipton was em-
ployed from July 1 to December 12, 1909, and from April 1 to June
30, 1910, in removing snags and other obstructions and otherwise
assisting the interests of navigation in the Mississippi River between
Minneapolis and the mouth of Missouri River, in the Illinois River
from its mouth to La Salle, and in the Minnesota and Illinois rivers.

The total amount expended for snag-boat service to June 30,.1910.
is $1,074,584.

The total quantity of freight transported on the upper Mississippi
River during the calendar year 1909 was about 1,916,904 short tons
and the ton-miles 131,200,621; in 1908, 2,581,587 short tons and
227,761,355 ton-miles. - The decrease in freight tonnage is prin-
cipally due to the decline of business in logs and Iumber,

The amount expended during the fiscal, year ending June 30, 1910,
was $25,000. ‘

(See Appendix Y 1.)

¢ Iixclusive of the balance unexpended July 1, 1910,

o et e
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an obstructive and dengerous rock lyinjg in‘midchannel wboyt 1 mile
below Commerce, Mo., and about' 6né:half of thé nécessary ‘work: was
accomplished. During.the past fiscal yeat tio:funds’ for the ‘ferioval
of obstructions were thus expended, but the ‘work was cohtinued
under the appropriation for general imngéméﬁt ‘of'the ‘river’ be-
tween: the mouths of the Missouri: and Ohio ' Rivers; = - -* - =
~ For information ‘as to the conmerce beitéfited by ‘work™ iinder thiis
appropriation, refererice should be made to' the' commereial statistics
in the report upon improving the Mississippi River betweeii the Ohio
and Missouri Riversand in the "'r'égblfts' of ‘the Mississippi River-Com-
mission and the district officers:thereunder.. - -~ "~ =+ " -
The amount experided during the year was $108,157.94,
- (See ‘Appendix X 1.) ot 2d i mtn m i o
2. M _z'asz'a-?fflﬁi River, between Ohio and Missouri. Rivers—In its
original condition, prior to any improvement, the navigable:channel
of this section of the Mississippi River had a natural depth:in many
gla(_:es of only 34 to 4 feet at low water. . The main channels were
ivided by islands and bars, which formed chutes, sloughs,.and. sec-
ondary channels, through which a.considerable part of the volume of
the flow was diverted, to the detriment of navigation, . - L5 . g
The first: systematic effort to improve this condition was begun by
the Federal Government in 1872, and was continued for, a number,of
years as a ;]»‘mpriationsjw,ere made, the works of improvement con-
sisting of dikes and dams of brush and stone'to confine the low:water
volume to a single channel and of revetments to hold and preserve
the: banks where necessary or advisable. . . .. . .. .
. The project followed in later, years to the present time:has been
practically that adopted. in, 1881, ag’]pro,ved- by :letter ‘of. the Chief
of Engineers dated March 31, 1881, which sought to obtain eventuall;
within the district, at standard low water, a minimum navigaple
channel depth of 6 feet above St. Louis.and 8 feet below, that city
by confining the flow of the river to a'.sirifle channel having. an ap-
proximate width of 2,500 feet at bank-full @t,agegthgngtural width
in many: cases b_ein% a:mile or more at mean high water, this result
to be secured by closing sloughs and secondary. channels ‘and. by
building out new banks where the natural width is excessive, usin
for the purpose permeable dikes or hyx:dlgs};o_f.'-piliélfétp collect . an
‘hold the solid matter-carried in suspension.or. rolled

old the solid matter.carried in suspension or rolled on the bottom
by:the river, the banks, both new and old, to be revettedor ‘otherwise
protected where necessary to secure permanency. .. Modifications, of
the project in the river and harbor, acts of 1896. and ‘1902, provided
that, pending the completion. of the g.e'rmanent. -improvement, the
{)equgr_ed Iov;-gat_e.r,acharanelhd@p,th. SIiosl..d;b@.%intuined each; season
by, the use of dredges and other:temporary expedients. .. ... ;. ..:.

‘The.river: and harbor act, of March ...33.W6x radically changed. the
project by limitirig work of improvement to dredging only, adopting
one of. the recommendations of the board of engineers; Noveinber. 12,
1003, to the exclusion of the others, The recommendation. of the
board fixed the channel:-depth to be obtai eghatSfeetfor the river

This-change in plan wds modified by joint resolution of Congress
June 29, 1906, authorizing, after all ,d_x'.‘ef'dging.expghses,;wa:e-ﬁr?v.lded

for, the application of the balance of funds remaining to the.credit
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of tlio*fipgi&ﬁﬁdién*6'f‘*190§"to the repair or completion of hpﬁb'vee
ments under the former projects or to the construction of other works

useful’ to‘navigation,: - . - ... L.
The:rivei'and harbor act of March 2, 1907, confirmed the change
of plan’ to 'dredging: and 'temforary expedients ‘as princiﬂ:l ‘means
of channel improvement and limited. expenditure for works: of :per-
manént character, first; to:the maintenance atid repair of works al-
ready:constructed; and -thereafter, with any:-funds reinaining, to the
constrittion of ‘other works of channel: regulation; but the small
amounts: appropriated yearly under:this ‘act:almost preclude exten
sion of the existing:system ‘of permanent works; ~ -
The river and-hirbor act approved: June 25, 1910, restored the plan
adopted in: 1881, together with: dredging; as the plan to be followed
in proséeuitinig the improvement, with a view to its completion within
a ggriodfof"12.,yéars’.~fé B S L
The repoit of the special: board on-examination and survey of the
Mississippi- River. from the Lakes to the Gulf, March 20, 1909, which
virtually recomiended the early. completion of the 1881 project: as
indorsed-andi modified by the 1903 board, put the cost of such com-
pletion: at-$21,000,000, in addition to. all amounts already -expended, -
Of this-sum $zl50,000fwas appropriated in the river and harbor and
sundry . civil - acts; of . Juné 25,1910, and $1,000,000 in the river and
harbor. actof February 27, 1911, leaving the balance yet to be ap-
propriated $19,260,000. - - v ] : ,

e object of the previous and present plans of improvement is,
therefore, to obtain and maintain a minimum-depth at standard low
water of ‘6 feet from the mouth of the Missoiiri to St. Louis and of
8 feet from'St. Louis to the mouth of the Ohio, =~ =~

The amount Lebundeda. to June 80, 1911, was $12,320.890.72, exclu-
sive of :$180,000 allotted by acts to pro‘{fects‘for improvement between
the Illiriois and Missouri Rivers, ineluding Alton Harhor, and of

$1,400,000 for .methods of improvement under the acts of 1905 and

1907, S e RS A 3
‘The reésult of the expenditure of this amount has been the partial
perniahent improvement of the entire extent of the river from St.
Loujs to Cairo, and during recent years prictically the maintenance -
of -the channel depths required. - , )
The -ir‘x’iglrpvement has.probably had a beneficial influence on freight
rates, as the rates to localities reached by water are well known to be
lower than those rémote from this Advantage, but an adcirate estima-
tion 'of such efect, is impracticable, e
The new: appropriation asked for is.the estimated expenditure for
one year, only, and“shotild be followed by such amounts annually ‘as
will “porinit ‘the completion of the improvement within'the period
speciied. . , e o
It is proposéd to expend the new appropriation asked for in such
permafient and temporary 'improvements #s may be necessary and
The amount experided during the fiscal. year ending June 30,1911,
was: $797,450,57 ;- for dredges and dredging, care and increase of. '[t)lantf .
and for maintenance and repair of existing works of revetmen ‘ami
contraction, and ‘for the extension of ‘such’ works of both kinds, in
pursuance of the project referred to. - . - - B



666  BEPORT OF THE CHIEF.OF ENGINEERS, V.8, Amt!

Dur z the past year the river stages hive: been - rethark ‘bly low,
yet there was maintained a. channel depth of 8 feet {during the entire
“sesson when the river was unobetruc by ice, except for short: peri-
ods: at several %:oes ‘where the depths were reduced:to: 6} feet until
dredges. could be brought. into action upon them shoals, when the
retk de th was. ckl -obtained;
- At G nd Tower, natural silti up and closmg of the chute
east of Grand Tower- Ieiand had forced the boat channel to:the:west
of that island over‘a bar of gravel and:small bowlders: which-could
not'be moved by: the suction type;of: ‘dredges in use,: -Contract:had
been made in 1909 for-dipper dredging to remove the bowlders and
¥mvel in & channel 200 feet wide across this bar,:down to.a depth 3
eet below:the zero of the Grand Tower gauge.. This contract was
completed during the low-water season: of the"fall -of:1909;
ﬁt the work was'much interrupted by high river stages and. ﬁnally:
opperd by winter conditions, . The work: was ‘résimed-and - eom-
pleted during the fall low-water season of the past fiscal year;! . %

The:'river at St. Louis reached a hlgh-water stage of- onl 15.9 feet
above standard ‘low water (4 feet Louis gauge): February 23,
1911, and ‘a'low-water stage of 5 4 fest below ‘stan ard low water on
December 16 and 25, 1910.

Wlth the presént applmncoe and works of permanent i Brovemenb,
it:is expected that a navigable depthi of about: 8 feet will ‘be main-
tained between St. Louis and Cairo durmg all stages of nver open
to nawgatlon. ‘

July 1, 1910, balance unexpended B $782, 559 83
Amotint appropriated by river and barbor act approved Feb 27,
1011 —-— o "1, 000,000 00
Miscenaneous receipts S " ; i 10, 452. 86
- L ' R 1,793,012,60
June 30, 1911 amount expended during fiscal yeur L
"For. works of improvemeént.. ..ol $303; 031,21 -
For maintenance of improvement.. . __.____. 494, 419, 88 e e
. D ——— 0T 480, BT
July 1, 1611, balance tnexpendéd_ .. s 995, 502.12
July 1, 1911, outstanding liabilities. - - meninm 34, 786,97
July'1, 1911, balance avalable : i 960,825.15
July 1, 1811, amount covered by uncompleted contracts-_;,;,,..__ 303, 666. 06
Amount (estimated) requlred to be approprlabed tor completlon R
~-of existing ‘project.. s *19, 260,000’.'00
Amount required for: expendlture in ﬁscal year endlng June 80, . o.o.F
; 1913, for works of improvement ‘and for maintenance..-.v___'..:_, . ’1,000, 009, 00

(See Appendu: X 2)

IMPROVEMENT OF RIVERS AND HABBORS IN ’.l‘HE ROOK IBLAND
1LL,, DISTRICT.

This Qistrict was in the’ ‘charge: of %{’n Charles Keller, Co zOf
Engmeers vaxslon engineer, Col. e Flsk -Corps of Sngi-

iDed m!bd in Jun 1911
\ing ‘% $'}£t on huddggt p: ; thﬁ';ln ro':(ttmt::t.
mo O expen: upon
. $ Rxclusive of the bthncp: unexpended July 1, 1811,

1ony. o the Iothmiln
8:“ sc:.l sern. lesﬁng net



1912
(DO ./le %we Afﬂ X‘@

RIVER AND<HARBOR IMPROVEMENTS. 803

War may deem necessary for the removal of snags and other floating
andd sunﬁen obstructions in the Atchafalaya and Old Rivers from
their junction with the Mississippi and Red Rivers down the Atcha-
falnya River as far as Melville, }m. _

No modification of the project has been made since its adoption,
the plan Being continueus, um{ new obstructions being brofight down
by ench freshet in the river. So much of the continnous appropria-
(1on uslmny be required ench year hereafter will be applied to their
removal, )

The amount expended upon this work prior to June 80, 1872, can
nol now be ascertained, for the renson that during that time and to
March 3, 1879, appropriations were maile in lump sums, principally
under the title ¢ Improvement of Mississippi, Missouri, and Arkan-
as Rivers,” to be applied to the several streams as their needs or
the terms of the lnw required. The available records do not show
{he amount applied to each stream,

The approximate amount expended from July 1, 1872, to June 30,
1880, was $493,437.28, and the definitely known amount expended
from July 1, 1880, to June 80, 1912, was $2,501,806.41, making the
total of approximate and known expenditures to date $2.9935,333.64,

From March 28, 1808 (thie earliest available record.of work done), -
to June’80, 1912, 104,949 snags, 139 wrecks, and 670 drift piles were
destroyed, and 449,0%3 trees were cut, greatly improving the river
and lessening thie dangers of navigation. ,

During the fiseal year two steel-hull snagboats were engaged in
removing such obstractions between the mouth of the Missouri. River
and New Orleans, La., and Old River and the Atchafalaya to - Mel-
ville, L., a total distance of about 1,200 miles;-1.517 snags, 11 drift
piles, and 14 wrecks were destroyed, 1,698 trees were cut, and 10,147
miles patrolled: _ :

During 1908-1910 part of'the funds appropriated for the removal
of obstructions-was expended for the removal of Beaver Dam Rock,
an obstructive and dangerous rock lying in midchannel about 1 mile
below Commerce, Mo., and about one-half of the. necessary work was
accomplished.  During the fiseal year 1911 the work was completed,
except for the removal of déb-is from the shattered rock. uh([@r the
appropriation for geuneral improvement of the river between the
mouths of the Ohio and Missouri Rivers. N _

For information as to the commevee benefited by work under this -
appropriation reference should be made.to the commercial statistics
in the report of the district officer upon improving the Mississippi
River between thie Ohio and Missouri Rivers and in the reports of the”
Mississippi River Commission and the district officers thereunder.

The amount expended during the year was $97,978.58.

(See Appendix X 1))

2. Wississippi River between Ohio and Missouri Rirers—TIn its
original con({ition, prior to any improvement, the navigable channel
of this section of the Mississippi River had a natdral depth in many
places of only 34 to 4 feet at low water. The main channels were
divided by islands and bars, which formed chutes. slouglis, and sec-
onclary channels, through which a considerable part of the volume of
the flow was diverted, to the detriment of navigation,
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The first systematic effort to improve this condition’ was begun hy
the Federal Government in 1872, and was continued for s number of
vears as appropriations were made, the works of improvement con-
sisting of dikes and dams of brush and stene to confine the low-water
volume to a single channel and of revetments to hold and preserve
the banks where necessary or advisable. ‘

The project followed In later years to the present time has been
-«%)ractically that adopted in 1881, approved by letter of the Chief of

dngineers dated March 31, 1881, which sought to obtain eventually
within the district, at standard low water, a minimum aavigable
channel depth of 6 feet above St. Louis and 8 feet below that city-
by confining the flow of the river to a single channel having an ap-
proximate width of 2,500 feet at bank-full stage, the natural wid(h
in many cases being a mile or more at mean high water, this result
to be secured by closing sloughs and secondary channels and by
building out new banks where the natural width is excessive, usiig
for the purpose permeable dikes or hurdles of piling to collect and
hold the sollid matter carried in suspension or rolled on the bottom
by the river, the banks, both new and old, to be revetted or otherwise
protected where necessary to sectire permanency. Modifications of
the project in the river and harbor acts of 1896 and 1902 provided
that, pending the completion of the permanent improvement, the
required low-water ‘channel -depth should be maintained each season
by the use of dredges and other temporary expedients.

The river and harbor act of March 3, 1905, radically changed the
project by limiting work of improvement to dredging only, adopting
one of the recommendations of the board of-engineers, November 12,
1903, to the exclusion of the others. The recommendation of the
board fixed the channel depth to be obtained at 8 feet for the river
reach below St. Louis, with a minimum width of 200 feet.

This chinge in plan was modified by joint resolution of Congress,
June 29, 1906, authorizing, after all dredging expenses were provided
for, the application of the balance of funds remaining to the credit
of the appropriation of 1905 to the repair or completion of improve-
ments under the foriner projects or to the construction of other works
~useful to navigition. . _ .

The river and harbor act of March 2, 1907, confirmed the change
of plan to dredging and temporary expedients-as principal means of
channel improvenient and limited expenditure for works of perma-
nent chiracter, first, to the maintenance and repair of works already
constructed, and thereafter, with any funds remaining, to the con-
- struetion of other works of channel regulation ; but the small amounts
appropriated yearly under this act almost precluded extension of the
existing system of permanent works. :

The river and harbor act approved June 25, 1910, restored the plan
adopted in. 1881, together with dredging, as the plan to be followed
in prosecuting the improvement, with a view to its completion within’
a period of 12 years, & '

.

The report of the special board on examination-and survey of the
Mississippi River from the Lakes to the Gulf, March 20, 1909, which
virtually recommended the early completion of the 1881 project as
indorsed and modified by the 1903 board, put the cost of sucljl com-
pletion ‘at $21,000.000. in.addition to all amounts already expended.
Of this sum $2,750,000 has been appropriated in the river and harbor
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and sundry civil acts of 1910, 1911, and 1912, leaving the balance yet
{o be appropriated $18,250,000. o

The object of the previous and present plans of improvemetit is,
{herefore, to obtain and maintain a minimum depth at standard low
~water of 6 feet from the mouth of the Missouri to St. Louis and of
¢ feet from St. Louis to the mouth of the Ohio.

References ta cxamination ar surrey reports and maps or plans notf in project

documents, ’
< Annual reports
Congressional doetnents, : of Ghief of
Eugineers,
8ection covered. i St s e
Houss
or No. Oongress. Session| Yenr, Page,
Senate.

Between Missour! and Ohio

335 - T PN House-..} 108 | Fifty-cighth__{ Second..| 1004 2144 et seq.
$t, Louls to mouth of Misgis- . ,
sipd River #. oo, do 7] Sllxt.y-nrst_._.i Pivato. ... e eimeea
1 No maps. * Contains MAPS.

The total amount appropriated to June 30, 1912, is $14,894,999.98,
of which $180,000 was alloted by acts and projects for improvement
hetween the mouths of the Illinois and Missouri. Rivers, includ-
ing Alton Harbor, $10,000 was allotted for Witlenberg, Mo., and
$1,400,000 was for methods of improvement under the acts of 1905,
1907, 1908 and 1909. ~

The total amount expended to June 30, 1912, for improvement be-
tween the Ohio and-Missouri Rivers, project of 1881, is $13.364.269.50.
The $10,000 for Wittenberg, Mo., was carried to the surplus fund.

The balance unexpended June 30, 1912, is $22,680.52.

The result of the expenditure of this amount has been the partial
permanent improvement of the entire extent of the river from St.
Louis to-Cairo, and during recent years practically the maintenance
of the channel depths requirved.

The improvement-has probably had a beneficial influence on freight
rates, as the rates to localities reached by water are well known to be
lower than those remote from this advantage, but an accurate estima-
tion of such effect is impracticable. . '

The new appropriation asked for is the estimated expenditure for
one year only, and should be followed by such amounts annually as
will permit the completion of the improvement within the period
specified. ;o , .

It is proposed to expend the new appropriation asked for in such
permanent and temporary improvements as may be necessary and
are authorized. . A

The amount_expended by vouchers and by the‘auditor during the
fiscal year ending June 80, 1912, was $978,055.12, which includes
$18,329.68, expen_ge“d for other appropriations for which reimburse-
ments are pending, leaving $959,732.49 expended on the improve-
ment ;. for dredges and dredging, care and incresse of plant, and for
mainténance and repair of exisling works of révetment and con-
traction, and for the extension of such works of both kinds, in par-
suance of the project referred to.
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Durving the past_year the river stages have been favorable, anl
there was maintained a ehannel depth of 8 feet below St. Louic din
ing the enfire season when the viver was tnobstineted by ice. exe
for very short. periods at two places where the depths were vedned
to 6 feet until dredges conld ‘)0 brought info actiony wheny the 1o
quired depth was quickly obtained, - o "

At Grand Tower, 11, natural silting up and closing of the sl
cast of Grand Tower Ieland had foreed the boat channel to the w. -
of that island over a bar of gravel and bowlders which conld not-h.
moved by the suction dredges in use. .\ chantel 200 feet wide. dovs
{o a depth of 3 feet helow the zero of the Grand Tower gange. ha
been made across this bar under contract during the ficeal vea:.
1910-11, but during. the abnormally low-water season of 1910, th
channel proved (o he of insufficient width-and depth on aceonpt of
onteropping bowlders, and it was deeided to widen the channel 10
200 feet and deepen it to 5 feet below the zero of the gange.- Th.
enlarged channel was abont one-half completed during the fall seacon,
nsing a dipper dredge borrowed from the Rock. Island engineer
distriet. '

During the fiseal year the river at St. Louis reached a high-water
stage of 26.8 feet above standard low water (4 feet. St. Lonis gange:
April 6. 1912, and a Jow-water stage of 2.0 feet helow standard low
water on January 8. 1912, - '
~ With the present appliances and works of permanent improve
ment. it is expeeted that a navigable depth of about 8 feet will h-
maintained between St Lonis and Cairo-during all stages of rive
apen- to navigation, ' o

July 1, 1911, balanee mexpended.. o0 0 L Lo KOO%5, H62
Miseelanéeis” Teeeipts. oo Hoin

1,000,795

June 30, 1012, amount expended during fisend yoar:

Por works of improvement. ... ... ... - SBT1 859,04
Por maintenance of improvement. .. __ 303, 197,08 |
: —— s 07%, 005 10
Tuly 1. 1912, balance unexpended e BRI
July 1. 192, autstanding liabilitles . L S L 0,061
July 1. 1979, halanee available. . oo S 13, 610
Amount appropriated by river and harbor act approved July 23,
TOTR2 . ol e e e et st e = e e o 2 e e i m p S e 1, 000, (0
Amount availahle for figenal vear-ending June 30, 1013 _________. 1. 013, 61

Amouint restimated) reguired to-be appropriated for completion -

of oxISHE Profocl e e e e TRU2EO OO
Amount fhat ean he profitnbly expended in fiseal year ending

June 80, 1014, for works of improvement and for maintenance. 1, 000, 0w%,

{See A pp:vnd ix X 2)

EXAMINATION AND SURVEY ‘RRQ'I'IRF.D P RIVER' A;\'Ifn:\ﬂliﬂ'ﬂ ACT AT
PROVED JUNE 25, 1910,

The loeal officor, was also charged with the dutw of making a pr
liminary examination and survey, respectively. of Mississippi F:r-

PExelislve of amount uvaiiable for fiscal year 1013,



1913
(@O Not }JC{ve AFIO X 52\)
XIVER AND NARBOB IMPROVEMENTS. 893

under the title “ Improvement of Mississippi, Missouri, an i
Rivers,” to be applied to the several streams as their neels: or the
terms of the law required. The available records do not show the
amount applied to. each stream. s . , :
The. approximate amount expended from July 1, 1872, to-June 30
1880, was $493437.23, and the definitely known ‘amount-expende(f
from July: 1, 1880, to June 30, 1913, was $2,603,338.84, making the
total of approximate and known expenditures to date, $3,096,776.07.
For information as to the commerce benefited by work under this
appropriation reference should be made to the commercial statistics
in the report of the district officer upon improving the Mississippi
River between the Ohio and Missouri Rivers and in the reports of t
Migsissippi River Commission and the district officers thereunder.
The plan being continuoug, and new obstructions being brought
down by each freshet in the river, so much of the continuous appro-
gp::uonu may-be required each year hereafter will be applied to
r removal

Maech 3, 1879, sﬂlxroprintions were made in lump sums, Xrgiipully

The amount expended during the year was $101,442.43.
(See Appendix X 1.) = |
£. Mississippi River bepween Ohio and Missouri Rivers—In its
original condition, prior to any improvement, the navigable channel
of this section of the Mlssmslf;il River had a natural depth in many
Slwes of onl{'ov to 4 feet at; low water. The-main channels were
ivided by islands and bars,

: ars, Which formed chutes, sloughs, and sec-
ondary channels, through wfiibh a considerable part of the volume of
the low-water flow was diverted, to the detriment of navigation.,

The first' 'sésfema‘,tic effort to improve this condition was begun by
the Federal (Government in 1872, and was continued for a number of
years as upgropriation‘s were made, the works of improvement con-
sisting of solid dikes and dams of brush and stone to confine the low-
water volume to a single channel and of revetments to hold and pre-
serve the banks where necessary or advisable. The amount expended
on this project was $.194.a§’0a:_)' e s . .

The project followed in later years to the present time has been
Emﬁc@lly'tha‘t adopted in 1881, approved by letter of the Chief of

ngmeersdated March 31, 1881, which sought to obtain qventua_llly

yithin the district, at standard low water, 8 minimum navigable
channel depth of 6 feet above St. Louis and 8 feet below' that city
by confining the flow of the river to a single channel havipg an ap-
proximate width of 2,500 feet at bank-full stage, the natursl width
In many cases being a mile or more, this result to be secured by
closing sloughs and secondary channels and by building out new
banks where the 'natural width is excessive, using for the purpose
permeable’ dikes or hurdles of piling to collect and hold t e solid
matter carried in suspension or rolled on the bottom by the river
the banks, both new and old, to be revetted or otherwise protectecf
where necessary to secure permanency.

Modifications of the proje( ! in the river and harbor acts of 1898
and 1902 provided that, pending the completion of the permanent
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jlprovement, the required low-water charinel depth should be maih-
tained tgsch geason by the: use of dredges and- other temponry 2
edien
P The rivér:and. ‘harbor: acts-of March 8, 1905 and March 2 1907,
and joint reslution of June 29, 1906, radxcally changed ‘the pro;eet,
muking dredging the' princi al means of - improvement: to: maintain
cha,nnel depth of 8 feet, with'a minimim’ width of 200 feet throtigh-
ont this' district, and hmtmg expenditures for: the constriaction’ or
répair of works of permanent character to the balances which might
remgin from:the various appropnatlons after all dredgmg expenses
were provided for.
There were expended for methods: of 1mpro\rement under the' acts
of1905, 1907; 1908, and 1909, inclustive, ‘$1,400,000;"
The river and harbor act: approved June: 25 1910, restored the
lan adopted in-1881; together with dredging, as the plan to be: fol-
E:“ved in prosecuting t ‘the improvement with a: view to obtaining and
mamtalnmg s minimum depth of 8 feet from: the mouth of: the Ohio
K.1Ver to St. Louis, and of 6 feet from St. Louis to the mouth of the
Missouri River, and to the completion of: the lmprovement thhm
%nrmd of 12 years,
the river and harbor and sundry clvﬂ a,cts of 1910 to 1918, in-
clusive; there has been apprOpmated $3,750,000
The object of the prévious and prwent plans ‘of 1mprovement is,
therefore, to obtain and maintain' & minimum-depth at staridard low
water of 6 feet from the mouth of the’ Missouri to St. Louis' and’ of
§ feet from St. Louis to the mouth of the Ohio.

Rélerences o examination or aurvey reports and maps or plam (ﬁwlmung
profect documents), _

AN A s N . ” . .
Congressional docuiments, e cm:?‘ of
‘ ‘ ' " Engineees, '
Section covered, Dateof report. }__ . : ;
%:g:’t:r No. |- Oongrm B@pn.' Yur Plb.
TR ) ST DR NN DR A |
g s 1gh' | 0et.” 21871 | Bemste.:| 10| Forty-rst...['Thira...| 15 | 3
ppl River oppostte | Feb, 8,187 |......o.focveneideecenneene, JVER, S ‘o | %
PR roen’| Apr. 13,1872 |..........|. SR MR SO W 1572 | s
a| Deo. 18,1873 |..........| 2| Forty-second..| Thira...| 187 | 4w
.Riv' mm Au‘. L1874 oo civnennafosan cosefriennroivsccncoifenasas vees 187,4 ‘ 3%,
b bl Coarvey o P : . Pt.1
River, Illinols | Jan, 20,1875 | Senste, 19, | Forty-third...| Second..] 1875 | . 481
to Ohlo (suryey)t. ' pt.Il Pt}
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References io evamination or survey reports and maps or plans, etc.—Continued.

Congressional doouments, fcnh f
L 0 o
. Engineers,

Section covered. Date of report.
» mte“ No. Congress. | Session. | Year. | Page.

Inigtoveinsit of thé obian- | Jan,’ 23,1875 | House...| 166 | Forty-third...| Second..| 157 | 497

pel - of - the  Mississlp rt.1
River opposite 8t.
by SISErag Caboks .
ippl River noar Kas-| Apr. 28,1878 |.....c0esfoeennne OSSR S vens 1876 P°t“f
the' | Feb. 51876 |...... S W vedeennrens|iceeerenes 1876 68
pt. 1

(el Apr. 10,1578 | Semate..| - 20 | Fortysixth...| Seconq..| 1830 | 1208

Clred, 818 e SR eeeeene| 18 | 208

Mar, 25,1880 |, .coeneee 145 | Forty-sixth...| Becond..| 1880 1400

T

s, | Aty 16,1890 | Sensts..| 43 |....d0........|THira...| 1881 | 1m0
| Tan. 13,1881 ...} RPN N 181 | 1885

. J Dec. 6,130 | Senste..| 44 | Fortyeixth...| Thira...] 1881 | 1804
1| Deo. 31,1881 |...do....| 76| Forty-seventh | First....| 1882 | 160

on.| Feb, 24,1888 | House...| 216 | Fiteleth....... edo.... 18 | 143
oo, 1888 ... Lo N veseeseens| 1880 | 1711
Oct. 41909 |"House...| """85'| Wity-sixth.. | Frst. 0| 1000 | 2067
Sept. 1,109 |...do...] 90l...do........ wudo....] 1900 | 2672

don | Aug. 31,1000 |...do....| 7 }....do........ Second..| 1901 | 226
pTOCS R T IR I RN creenveens| 1003 | 148

tor;| Nov. 12,1003 | House...| 108 | Fittyetgnth...| Secona..| 1904 | 2145

*Containes maps. sBasls of project sdopted by Congress,
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References to evamination or aurvey reparts end maps or plans, ete.~Continued.

{

Congrosionsl documents. | SRS

o of
. e o ’ Engineers,
" Bection coverod. Date of report.

m‘f’ " No. Congress, | Bession. | Year. | Page.
15: : u '= ¢ 11,1902 | House..| 76 | Pifty-elghth .| Second..| 1 2160
whotht the lns o? : o
%‘%"? navin- . . 4
En;nlnaﬂ and survey | Dee. 1005 |...do.... Fifty-ninth...| First...;] ¥ : ¥
“of 8t, Louunu'botand % © 773 | Filty-ninth. ..} i R
L) hes,} . co B B
) }Ang. 26,1005 |...dov...| 963 |..ido..noeonfootoinn JE 00| 0 B0
Deo. 81908 [...do....| 437 ].....do........ sooond..1{ 1908 | 22
‘Mar, 20,100 [...do....| 60 | Sixtyirst.....| B, ff B0 10
.| Nov, 4,1011 [...do....} 1059 | Sixty-second..| Third... AR T
nel g;nx!ovabqut of the |
Bor (proatbary - ¢, 15,1910 |...do 1069 |......do. - FYINR WO P
o - m.l ax- BGD" » voe ---‘¢ ------------- eesl80.asofoicnace ‘- -:0..,.-
'nunv-um ) ’ )
W o{l{ ‘| Dec. 1,1880 | Banate.. 44 | Forty-sixth.,.| Third...| 1082 *] - 1008
‘l '; X N L
ork'z (prenmi-
e Feb, 24,1888 | House..,| 216 | Fiftteth....... Wirst,...| 1808 ;] - M63
from New themfb% ‘
mouth(strvey). N
‘lNomq"ps. !Contalnsms;p& ‘ 8 Basis of project ado]:»todbyt'.!oq;r;m.'w T

Durmg the fiscal year works of permanent rove,ment wene zn
progress August 7, 1912, to December 20, 191 X 14, 1913, to
June 30, 1918, The amounts and varieties of work done age shown
ip the followmg -table:

For ohannel contraction,

Permeable dikes or hurdles: . o o
NeW. o e e e e e " ce—=-linear fqot_.. - .5, 068

qupletton or restoraﬂnn e 400 2.105
Ordinary repalrs. ... e e 40 2,‘283
Total . S —— S [ S »%7
Cost_.._, - $354, 210, 48
=::====:==:==
‘ Bank prolection, :
Mattress: .
New (10,545 lnear feet) -rneqponcunn- . __square !aet.-» 1.21?.725
Completion or restoration 4 -
3 N -.'.""'1"-‘?'#'-1-—"
_Total : R , 1.73&225

Cost ... _ $185, 993, 40
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P‘% foot__ 1,141,515
~ Orainary repairs._. , 'qu,a“aa - 1'151’. 350
. Total SR 1, 292, 865
Ooi o . e : - 1#146,"608.'30
Four ‘suction dredges were in commission diiring the low-water
season betweein August 1, 1912, and December 23, 1912, and operated
on 19 channel bars which developed in that time. The amount and
cost of work done by each dredgge is shown in the following table:

Time, Amount dredged,

Dredge. ta com] Dredgbe. | hour motal, ] Ot
| | s | T
,bn . .

days). - ]
(daya) Days. | Hours. é:lr‘ds);

wo| uz,m0 | €8 mem0
40| 150,300 | 29,318,091
. 80 526,200, 40,260, 41
1,400 | 255,300 ] . 43,314.67
676 | 142{ 1,615 |........ 1,079,500 | 141,286.88

200
0
1%

S
2888

. The .tqtmfﬁtrgoimti approprigted: for this district to June 80, 1913,
is $16,894,999.98, of which. $13,819,999.98 was available for improve-
ment under the project of 1881 and its revisions. The amount-ex- -
ppended to June 30,1913, on these projects was $12,436,778.51.
Amount received from sales and miscellaneous sources, $104,216.59.
ﬁbu’nt expended during fiscal year. $659, 852, 96

{mbursable 14, 886. 11

.- -Net expenditures. ... . ) . 644, 956, 85
Amount applied to maintenance of imprevement, repairs, and dredg- .
‘in‘—-.- s !. ‘ ] ..s;v'.‘:r;,.,c}‘.n.‘ N T O I T X 291' 037. 51
“The: balance tinéxpénded June 30, 1913, is $1,383,226.47; ouitstand-
i%%fi_:lmbxlities, $77,647.98, leaving $1,305,678.54, which, adding $14,-
896.11 to ‘bgre'f,lih.(igdg from other appropriations, makes $1,320,574.65
available¢ June 30,1918, - = e B
The result of the expenditire of this amount has been the partial

ﬁrmagent' improvement.of the entire extent of the river from St.
uis to Cairo, atid during recent years practically the maintenance
of the channel depths trequired. -

At the end ‘of the'fiscal year 80 per cent.of the project had been

completed: - The river is na’viﬁable throughout its entire length- (200
miles)-within the district. The least draft over the shoalest part has
been ‘increased- about 4 feet, from a minimum of 4 feet at the be-
ginning of the improvement to 8 feet, the minimum draft at the end
of -;thé“%sé&l gganapd the project requirement st standard low water.
(4 feet, St. Louis gauge). " L C

The amount, character; and value of the river commerce at St.
Louis, Mo., during the calendar year 1912 is as follows: 265,720 short
tons, composed of live stock, grain and feed, groceries and' provisions,

és and vegetables, tobacco, boots and shoes, coal, cotton, lumber,
merchandise, and sundries, having a total value of $12,621,810.

o 11482°—ENG 1013—57
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The imiprovemeiit has probably had a beneficial mﬂuenee on freight
rates; as the ratés to localities reached by water are well knowii to be
lower than those remote from this advantage, but an accurato estxma-
tion of such effect is impracticable.

The new appropriation asked for is the estimated expendltum for
one year only, and should be followed by such amounts annually:as

e(xl"mxt the completion of the improvement -within the penod

It is proposed to expend the new aPPropnatxon asked for in such
permanent and temporary improvements as may be neoessary and
are authorized.

The amount expended during the fiscal year en June 30 1913
wag for improyement, dredging, care and increase. of plant, and fori
maintenance and repair of existing works of revetment: and contrac-
tion, and for the extension of such works of both kinds, in pursuance
of the | project referred to.

Durmg the past year.the - Tiver stages have been favorable, and
there was maintained a_channel depth of 8 feet below St. Louis dur-
ing the entiré season when the river was unobstructed by ice, except
for very short periods at several places where the.depths were reduced
to not less than 6 feet until dredges could be brought into action,
when the reqmred depth was quickly obtained.

During the fiscal year the river at St. Louis reached a hlgh-water
stage of 23 2 feét above standard low water (4 feet, St. Lonis gauge).
April 16-17, 1913, and a low-water stagé of 54 feet below standard

"low water an’ January 14,1918, - - :

‘With the present apphances and works of p anent i rovement,
it is: exgcted that a navigable depth of about 8 feet’ wle 'be miain-
tained between St. Louis and Cairo durmg all stages of river open
to nangatlon.

July'1; 1912, balance unexpended $22, 6&) 52
Amount approprlated by river and harbor act apmved Jnly 25

1 000. 000 00
Amount approprlated by river and harbor act approved Mar. 4,
1918 PR NI 000,000 00
Mlscellaneons recelpta i e - _— 898.91
oy e . gL .. - st
2,048.'“3&48
June 30, 1913 amount expended dnrlns ﬂscal year- 8659, 852. 96 , o
Reimbursable.... - Br . S
Net expenditures. .. —-eee—_ 644,956.85 ,. AT
For works -of lmprovement_-_____-----_;_;,-m‘ o
For maintenance of’ lmprovement mmmmmaamee 201,087,581 o
Jnly 1, 1913, balance unexpended.. ... ._________ 1,898,122 58
July 1, mw'outstanding Habilities__ _ ._ S — - {8";7,8:;5.47;93
July 1, 1918, balance avaflable_ ... : _— 1,820, 574. 65
1 Net cash expenditurey for the fiscal ym ending June so, 1913 N
Construction work : : - $288, 841. 54
Repair and o maintenance. o - I Tes et de
Dredging : ———— e ———— 127, §86. 41

Tnhl

- o v e . w,m.sﬂ



July't, 1918,’ amiount covered by uncompleted contracts__._. ... $193,993.44
Amount ‘(estimated) requlred to be- approprlated for comple-

tion of:existing project 17, 250, 000. 00
Amount thdt can be proﬂtably expended in fiscal year ending

June 30, 1015, for works of improvement and. for maintenance_ *1, 000, 000.00

(Ses'Appendix X 2.).

zxAmmmon AND SURVEY MADE IN COMPLIANGE WITH RIVER AND
' "HARBOE ACT APPROVED JUNE 25, 1910,

Reports dated September 18; 1910, and’ November 4, 1911, on pre-
xamma,tlon and surve , Tespectively, of Mwmszppz River
zgnmte the city of St. Louis; fram the south end of Cabaret Island to
north etid of Arsenal Isldml for the'; purpose of promdm_g a suit-
able chanmel by revetment of the bank, required by the river and
harbor dct apﬂoved June 25,1910, were d y-sibmitted by the dis-
trict oﬂieer ey were reviewed by the Board of Engineers. for Riv-
ers and: rborsifursuant to law, and were transmitted to. Congress
and. printed in, House :Document No. 1059, Sixty-second Congress,
third seesion. ‘The nnprovement of this locahty by the United States
in the manner propoeed is not deemed advisable at the present time.

IMPROVEMENT OB’ RIVERS 'AND HARBORS IN THE ROOK ISLAND,
ILL., DISTRICT.

Tlns dlstnct was m charge of Maj. Charles Keller, Corps of Engi-
neers, Divigion engineers: Lieut. éol Charles L. Potter to August
23, 1912, and Col. C. McD: Townsend from that date to end of fiscal
year. - -

1, Operatis mag Boats and dredge boata on upper Mississippi-

River and wguta 71¢8.—By-the river and harbor act of August 2;.1;
1888, provision was made for securing the uninterru ted work of
snag boats and dredge boats on the upper Mississippi River under a
permsnent appropnahon, the sum so expended not to exceed $25,000
annually.
By river: and hnrbor act of March 2,1907, the anniual appropriation
for operating: snag boats on the upper Mwmssxppl River was made
available: for similar purposes on the Illmoas River from its mouth
to Cop per as Creelt.: .

By river'and harbor act’ of March 8, 1909, the annual & appro pnat:on
for operatmg sriag-boats was aléo made ‘available for similar. pur-
& ofi- the ‘Minnesota' River and other ‘tributariés of : the upper

‘ pp1 River now or hieretofore iniproved by the United States.
Tlus act exténds the'snag-boat ]umsdlctmn on'thie Tllingis River from

)peras’ ‘Creek to LaSalle;-and on the "Minnesota, the St. Croix,
Chlppewu,owoonsm, Black, Galena; and Rock' Rivers,

During the past fiscal year the snag -boat David Tipton was em-
pl'o'yédf rom July 1- to November 9, 1912, and from April 17 to June
30,:1918; in removing snags and other obstructmns and otherwise
asmstmg the interests of navigation in the MlSBlSSlppl River between
the mouth of the Missouri River and Minneapolis.

3 Exelu:lvo of the balance nnexpended July 1, 1918,
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X 2.

IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND
MISSOURI RIVERS,.

PROJECT OF 1881, REVISED IN 1883, 1903, AND 1906, AND RESTORED 1910,

A concise statement of the project for and history of this work
will be found in the Annual Report of the Chief of Engineers for
1906, page 462, as well as on page 2631 of the Report of the Chief of
Engineers for 1900.

. Reference should be made to the Report of the Chief of Engineers.
1894, pages 1577 et seq., for the development of the various forms of
construction and for a résumé of the types employed between 1872
and 1894, and to the Reports of the Chief of Engineers for 1895,
page 2059 ; 1896, page 1717; 1897, page 2012; 1898, page 1698; 1900,
page 2632 ; and 1901, page 2169, for minor details of construction.

The project adopted for the permanent, improvement of the Missis-
sippi River between the mouths of the Ohio and Missouri Rivers was
approved by the Chief of Engineers, March 81, 1881, The project
was modified June 8, 1896, to permit the construction and operation
of dredges. It was again modified in 1903 by the Board of Engineers
for Rivers and Harbors in report dated November 12, 1908, and the
dredging recommendation of the board was adopted by Congress in
the river and harbor act of March 8, 1905, as the principal means of
improvement. In the river and harbor act approved June 25, 1910,
the plan of 1881 and dredging was reverted to as the plan to be
followed with a view to completion of-the improvement within 12

ears.

Y The estimate of cost as revised in 1883 was $16,397,600.

By the board report of 1903 the estimate of cost was increased
$20,000,000 in addition to expenditures, $10,476,654.63, already made,
provided the projects in force were to be adhered to throughout.
The report, March 20, 1909, of the Board on Examination and Survey
of Mississippi River from the Lakes to the Gulf put the cost of
completion of the project of 1881 at $21,000,000, adding $1,000,000 to
the estimate of the 1903 board to compensate for deterioration of
permanent works during years in which there had been no funds
available for their re[)air.

The river and harbor and sundry civil acts of 1910 to 1913, in-
clusive, appropriated $8,750,000, leaving a balance of $17,250,000 to
be appropriated to complete the project in accordance with the esti-
mate of 1909,

The total amount appropriated to June 30, 1914, is $16,894,099.98;
$13,819,009.98 of this was available for improvement under the
project of 1881 and its revisions. The amount expended to June 30,
1914, was $18,443,662.43.

The balance unexpended June 30, 1914, is $376,337.656 (which in-
cludes $601.01 due from other appropriations) ; $74,005.49 is covered
by outstanding liabilities, which leaves $302,332.06 available Junc
30, 1914,

The amount expended by vouchers was $1,012,805.78, and by the
auditor $5.47, a total of $1,012,901.25 during the fiscal year, which
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includes $1,873.77 expended for other appropriations, leaving a net
expenditure of $1,011,027.48 on the improvement.

The work is being done by hired labor with Governmenf plant,
and procurement of materials by hired labor, and by purchase by
contract and in open market.

Since the adoption of the project, work has been done substantially
according to the methods referred to at the following localities within
the present district: ~ ;

Mouth of Missouri River, Sawyer Bend, Venice, St. Louis Harbor,
(‘nhokia Chute, Arsenal Island, Horsetail Bar, Carroll Island, Twin
1lollows, Pulltight, Beard Island, Meramec River, Chesley Island,
Jim Smiths, Sulphur Springs, Foster Island, Lucas, Herculaneum,
(‘alico Island, Cornice Island, James Landing, Osborne Field,
Michaels Landing, Fish Bend, Danby Landing, Rush Towhead,
Penitentiary Point, Sycamore Landing, Fort Chartres, Bruce Island,
(‘rooks, Turkey Island, Ste. Genevieve, Kaskaskia Island, Chester,
[orse Island, Claryville, Crain Island, Liberty Island, Liberty Bend,
Wilkinson, Lacour Island, Grand Tower, Union Point, Crawford,
Ifanging Dog Island, Willard, Hamburg, Devils Island, Minton
Point, %ape Girardeau, East Cape Girardeau, Commerce Island,
Burpham Island, Beaver Dam Rock, Powers Island, Goose Island,
Philadelphia Point, Commercial Point, Price Landing, Buffalo
Island, Dogtooth Bend, Greenleaf Bend, Beechridge, Hurricane
IYield, Eliza Towhead, Cairo, Eliza Point, and Greenfield Bend.

WORKS..OF IMPROVEMENT,

The standard forms of construction were used.

During the fiscal year, works of permanent improvement were in
progress July 1, 1913, to January 5, 1914, and April 1, 1914, to June
50, 1914, as hereinafter described at Mouth of Missouri River, Saw-
ver: Bend, Twin Hollows, Pulltight, Sulphur Springs, James Land-
ing, Osborne Field, Fort Chartres, Turkey Island, ste. Genevieve,
Knsknskia Island, Horse Island, Crain Island, Liberty, Wilkinson,
lacour Tsland, Union Point, Hanging Dog Island, W’illard, Devils
Island, Minton Point, Price Landing, Beechridge, Eliza Point, and
(ircenfield Bend.

"These localities are shown on the accompanying plates, 1-4.* |

The four suction dredges under this office were in commission dur-:
ing the low-water season from July 7, 1913, to December 31,1918,
and were operated on 19 channel bars which developed in that time,
and in addition, when not needed in the main channel, at the landing
of the Independent Stock Yards Co., St, Louis, at the winter harbors
for vessels of this engineer district at the engineer depot, St. Louis,
and Bushberg, Mo., and in hydraulic gradingj for bank paving at
Fort Chartres, East, Crain Island, Mo., Devils Island, I1l., and Eliza
Point, Ill.

Slu',veys were made of all dredged channels and shoal crossings,
caving banks, and harbor encronchments.

River gauges were maintained and read throughout the year, and
were inspected and repaired as was necessary.

The plant was repaired and cared for at the engineer depot, St.
Louis, and in fleets at Establishment Island, Mo., and Fayville, Ill;

1 Not printed,
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the six new steel hulls purchased under contract during 1913 were
completed by hired labor into four steam hammer pile drivers and
two hydraulic grading and derrick bonts, by assemblage and instal-
lation of machinery and steam plant.

Materials were procured by contract and open-market purchase
and by hired labor, as was deemed most ndvantageous to the de-
partment.

The éngineering operations during the year were executed under
the supervision of Mr. William S. .%'Iitchell, assistant engineer, by
Messrs. C. D. Lamb, W. M. Penniman, F. Y. Parker, and J. W.
Skelly, assistant engineers, and E. C. Constance and Robert G. Wal-
lace, junior engineers, .

The office records and accounts were kept by Mr. 8. G. Clark,
chief clerk, and his assistants. o

Reports from assistants, giving details, and accompanied by charts
showing the locations of the various works, are on file.

CONSTRUCTION WORKS.
MOUTH OF MISSOURI RIVER, ILL, (15 MILES ABOVE EADS BRIDGE, ST. 10U18).

[July 1-22, 1913.]

Bank paving, repair, and ewvtension.—DBetween stations 166 and
176-4-20 (the lower end of the revetment mattress built in 1904), the
stone paving was extended from the elevation of the 24-foot (St.
Louis gauge) river stage to the top of the bank (80-foot stage),
86,200 square feet being placed. Between stations 0 and 112, 28,500
square feet of paving were placed in repair.

SAWYER BEND, MO, (7 MILES ABOYE EADS BRIDGE, 8T. LOUIS),

[Tuly 22-Qct. 4, 1018,]

Bank paving, repair, and cwvicnsion.—Between stations —804-85
and 48--71 the paving was extended from the 21-foot stage to the
26-foot stage. DBetween stations —5-4-70 and 0--50, where the bank
is exposed to severe attack by waves and ice during high river stages,
and has twice been denuded of the riprap protection, concrete pav-
ing was laid in slabs 10 feet square by 4 inches thick on a founda-
tion of 2 inches of quarry 'spalls. The proportions of the concrete
mixture were 1:3:6. The bank slope was 3 horizontal to 1 vertical,
and a total of 148,200 squave feet of paving was placed, of which
70,600 square feet was repair work and 17,400 square feet was con-
crete as referred to.

TWIN HOLLOWS, WEST (14 MILES BELOW EADS BRIDGE, 8T, IJOUIS).
[July 8-Oct. 8, 1013} June 1-3, 1014.]

Hurdles, new and restoration—The hurdles at this locality, built
1893, have been gradually worn away at their outer or river ends,
resulting in considerable widening of the river, and in order to con-
fine the river chonnel again to the opposite shore four of these
hurdles—Nos. 8, 4, 5, and 6—were restored to their original lengths,
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und three of them—Nos. 4, 5, and 6—were further extended 260
feet, 360 feet, and 715 feet, respectively. One new hurdle, No. 54,
also was constructed. All were constructed in the usual manner,
with bank paving at their shore ends and T-héads at their outer ends.
The elevation of the tops of the piling was the 25-foot stage at the
shore ends, and on Nos, 8, 54, and 6 was decreased gradually to the
20-foot stage at the outer ends. The detail lengths of hurdles con-
structed were as follows:

]fm;dle No. 8, restoration.—Total length, 250 feet; T-head length,
40 feet. _

Hurdle No. 4, new and restoration.—Total length, 390 feet; new
work, 260 feet; restoration, 130 feet; T-head length, 70 feet.

Hugrdle No. 6, new and restoration—Total length, 610 fect; new
work, 860 feet ; restoration, 250 feet; T-head length, 60 feet.
. Hurdle No. 6%, new.—Total length, 780 feet; T-head length, 50
eet. ' :

Hurdle No. 6, new and restoration.—Total length, 940 feet; new
work, 715 feet; vestoration, 225 feet; T-head length, 50 feet.

Aggregate length of hurdles at this locality, 2,970 feet; new
work, 2,115 feet; restoration, 855 feet; in which were placed 2,012
piles, 146 stringers, 275,700 square feet of foundation mattress, and
17,500 square feet of stone paving,

PULLTIGHT, ILL, (10 MILES BELOW EADS BRIDGE, ST. LOUIS).
fAug, 20-Nov, 8, 1918 ; May 1-June 30, 1814.]

Hurdles, new, restoration, and repair~—In conformity with the
Flans decided upon for the rectification of the bank at this locality,
egun 1911, hurdles Nos. 1, 2, 4, 5, 6, and 8 were restored or re-
paired, and new hurdles Nos. 1}, 8, and 4} were constructed. Nos, 2
and 4 had been much broken by ice during the winter of 1911-12.
The tops of piling in the new work in hurdles Nos. 2, 3, 4, and 8
were sloped from a 20-foot stage at their shore ends to 15-foot stage
at their outer ends; Nos. 1, 4%, 5, and 6 are at the 25-foot stage at
the shore, Nos. 1 and 4} sloping to 20-foot at their outer ends.

Hurdle No. 1, repair—A gap 60 feet wide, near the shore end, was
closed, and 65 feet of the hurdle, in addition, were strengthened with
pile clumps.

Hurdle No. 1}, new.—This short-spur hurdle (approximately 200
feet in length) is designed to destroy an eddy and rectify the hank
alignment near the head of the bank protection placed in 19L1. The
foundation mattress only had been finished at theeend of the fiseal
year.

Hurdle No.. 8, restoration and repair—~Yotal length, 130 feet;
T-head length, 40 feet. The restoration was made during the fall
season, but because of damage suffered during a high river stage
in April repairs were re(lilired in the spring also.

; Hurdle No. 8, new—Total length, 380 feet; T-head length, 40
‘eet, .

Hurdle No. 4, restoration—Total length, 380 feet; T-head length,
30 feet. This work was divided between the fall and spring seasons.
The drift collected in the junction between the work of the two sea-
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sons was sunk, a light drift mattress, 180 linear feet, being con-
gtructed for this purpose, ,

; Hurdle No. 4}, new—Total length, 1,180 feet; T-head length, 100
eet,

Hurdle No. 5, new and restoration.—Total length, 1,360 feet; new
work, 180 feet; restoration, 1,180 feet; 90 per cent complete at the
close of the fiscal year, a further extension of 20 feet remaining to
be made at a lower river stage.

Hurdle No. 6, new and restoration.—Projected length, 1,410 fect;
.new work, 400 feet; restoration, 1,010 feet; 60 per cent completed.
During the fall senson only 530 feet could be built because of low-
river stages. In the spring extremely deep water was found for a
short distance at the outer end of the hurdle, while beyond and
within the limit of the projected hurdle the water was very shoal,
both conditions rendering more difficult the mattress construction,
which, however, was completed., In order to reduce the extrems
depth of water encountered along part of the line to afford better
stability to the piling, “ cribbed * mattresses, 2§ feet to 83 feet thick,
were placed, throngh which the piling was driven,

Hurdle No. 8, restoration and repair—Total length, 650 feet; new
work, 285 feet; testoration, 365 feet; T-head length, 60 feet. This
work was completed during the fall season, but during the spring 0
feet of the line was repaired where damaged by scour under accumu-
lated drift.

Aggregate length of hurdles constructed at this locality, 5,020
feet; new work, 2,140 feet; restoration, 2,620 feet; repuirs, 260 foot.
There were placed 4,400 piles, 287 stringers, 661,000 square feet of
foundation mattress, and 163,700 square feet of stone paving.

Bank: protection, new and repair.—Three small sections of mattress
(16,700 square feet) were placed in a large eddy at the downstream
end of the revetment mattress {)laced 1911, and the paving along
the entire revetment was extended to the top of the bank, 67,700
square feet being placed.

SULPITUR 8PRINGS, 1L, (23 MILES BELOW EADS BRII)GE, a7, I.OUIS).
{Oct, 14-Dec, 19, 1013 June 1580, 1014.]}

Hurdles, restoration and repair—-The hurdles at this locality, Nos.
1 to 17, constructed 1887-88, 1895-1897, have been nearly destroyed
by erosion of the bank., Iixcessive depth of water below No. 6 pre-
vented its complete restoration, but by removal of a dry bar by
dredge Selma, in front of No. §, the restoration of the latter hurdle
was accomplishdtl. Flurdles Nos. 9 and 12 were partially restored.

Hurdle No. b, restoration—Total length, 1,015 feet; T-head length,
75 feet ; elevation of piling, 23-foot stage at the shore end, sloping (v
15-foot stage at outer end. ,

Hurdle No. 9, repair—To check bank caving in progress at the
shore end of this hurdle, the shore mattress was made unusually
long—640 feet—and the water being excessively deep, further res:
toration of this line was not attempted, but two short spur hurdles
were placed in large eddies near by to prevent further destruction
of the bank in the vicinity.

Hurdle No. 19, restoration and repair—Total length, 350 feel.
The shore mattress was made unusually long, extending 380 feet
above the hurdle line, No other work was attempted.
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Aggregate length of hurdles, 1,365 feet, in which were placed 1,285
piles, 96 stringers, 295,200 square feet of foundation mattress, and
86,400 square feet of stone paving.

Bank %roteate‘on’, new.—In order to prevent further destruction of
hurdles Nos. 10 and 11, two sections of bank mattress, total length,
1,005 feet (128,600 square feet), were placed. The bank was paved
to the 22-foot stage, 57,000 square feet being placed. In the spring,
to check an eddy, a spur hurdle 175 feet in length was constructed,
39 piles and b stringers being placed.

JAMES LANDING, ILL, (35 MILES BELOW EADS BRIDGE, 8T, LOUIS).
[Aug, 24-Oct, 4, 1013,]

Hurdle No. 43, new—Hurdles Nos, 2, 3, 4, and 5, built 1891-92,
liave been practically destroyed during the years intervening to the
present, leavin% the river excessively wide at this locality, with im-
paired navigable depths at Selma, Forest TTome, and Michael Tow-
head, Hurdle No. 4§ was built to deflect to the Missouri channel
the large volume of water found passing down the Illinois shore, the
tops of piling sloping from the 22-foot stage nt the shore end to the
[I-foot, stage at the outer end. Length of hurdle, 2,600 feet; T-head
length, 26 feet ; and there were placed 1,675 piles, 75 stringers, 201,300
s(uare feet of foundation mattress, and 6,400 squave feet of stone
paving.

OSBORNE FIELD, ILL, (30 MILES BELOW EADS BRIDGE, §I, LOUIS).
[Dee, 20-23, 1913.]

Bank paving, repair.—Several small breaks in the paving near the
lower ond of the revetment were repaired, and the paving was raised
to the 15-foot stage for about 1,000 feet in length above Kemper
Landing, 18,500 square feet being placed.

FORT CIIARTRES, WEST (48 MILES BELOW BEADS BRH)GE, 849, LOUIS).
{July 1-28; Oct, 8-21; Nov, 4-7, 1013,]

Hurdle Dam No. }, new.—A. small shore mattress (600 square feet)
was placed at the island end of the hurdle to form a better connee-
tion with the old island bank-protection work.

Bank protection, new and repair.—To connect the revetment mat-
tress built 1910-11, with the bank which since had receded consid-
erably beeause of caving, two sections of narrow mattress (720 lin-
ear feet, 86,400 square feet) were placed; 3,950 linear feet (102,400
square feet) of bank were paved with stone to the 18-foot stage; and
57,100 square feet of stone paving were laid in repair.

FORY CILARTRES, BAST (49 MILES BELOW BEADS I!RID(’!E, S, L()UIS).
[July 20-Aug, 6; Dec. 1-20, 1013, June 10-30, 1014,]

Ranlks protection, repair and extension.—The bank mnttress was
extended downstream between statious 574-65 and 60 nt the head of
Turkey Island, and a narrow mattress was placed botween stations
—15-4-7 and —11-4-47, where the bank had receded slightly from the
origginal mattress. The total length of protected bank is 7,500 feet,
of which 82,500 square fect of mattress were placed during the year,
Between stations —14-}-85 and 7-1-50, the stone paving was raised
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from the 15-foot stage to the 28-foot stage, and between stations 35
and 55-+-48, from the 10-foot stage to the 15-foot stage, 137,000 square
feet being placed in new work, and 12,000 square feet in repair.
Grading of the bank in preparation for paving was done by the
dredge #ort Chartres.

TURKEY ISLAND, ILL, (81 MILES BELOW EADS BRIDGE, 8T. LOUIS).
[Aug. 6-Oct, 14; Nov. 8-Dce. 1, 1013; May 9-June 205, 1914.)

Banks protection, new.—The mattress of Fort Chartres, East, which
terminated at station 60, was extended along the Turkey Island bank
from that station downstream to station 96--16, 3,616 linear fect
(423,100 square feet) being placed. During the fall the paving was
completed to the 15-foot stage and during the spring to the 27-foot
stage, 287,800 square feet being placed.

B8TE. GENEVIEYE, ILL. (55 MILES BELOW EADS BRIDGE, BT. LOUIS).
[July 1-Aug. 22, 1913; May 4-9, 1014,]

Hurdle No. 2, new and restoration.—About 350 linear feet of this
hurdle was complete at the beginning of the fiscal year, To this
was added in the fall season 1,450 feet, 200 feet of which is new
work, the remainder being restoration to the channel limit formerly
attained. In the spring, to stop a scouring action at the outer end
of the line, and which had destroyed about 80 feet of the hurdle,
"six pile clumps were driven and two barges of stone were massed
among the piling,

In all, 2,006 piles, 93 stringers, 186,400 square feet of foundation
mattress, and 11,600 square feet of paving were placed.

STE. JENEVIEVE BEND, MO, (01 MILES BELOW EADS BRIDGE, S8T. LOU]S).
!’
[Dec. 21-31, 1018 Jan, 1-5, Apr, 1-May 6, May 21-June 16, 1014,

Bank paving, repair and extension—Between stations 1487 and
444-50, 2,800 linenr feet (93,500 square feet) of paving were placed
in repair and a small pocket mattress (6,600 square feet) was placed
between stations 12 and 13--28. Between stafions 0—2-15 and 514-25,
5,100 linear feet, the paving was raised from. the 15-foot stage to the
28-foot stage (top of bank), 233,600 square feet being placed.

KABKASKIA ISLAND, ILEL, (71 MILES BELOW BADS BRIDGE, ST, LOUIS).
[Dee. 20-81, 1013 Jan. 1-8, Apr. 2-May 21, 1014,

Bank paving, repair and extension.—DBetween stations 0 and 36--
05 the stone paving below the 12-foot stage was repaired as required,
55,700 S({nm'e feet being placed, and was raised to the 28-foot stage
(top of bank), 232,300 square feet of new paving being placed. A
small pocket mattress (4,200 square feet) was placed at station 3.

GITESTER, MO, (MORSE 18LAND) (72 MILES BELOW EADS BRIDGE, ST, 1OU1S).

[June 17-30, 1014.]1

Bank {)am'ng, repair and ewtension.—The paving from stations §

to 18 and 24--45 to 26-}-45 was raised from the 20-foot to the 36-foot
stage (top of hank), 05,200 square feet being placed, of which 1,500
square feet was repair work,
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CRAIN ISLAND, MO, (76 MILES BELOW EADS BRIDGE, ST. LOUIS).

| Oct, 16-Dee. 27, 1913 Apr. 22-June 30, 1914.]

Hurdles, new—For several years navigation at the head of Crain-
Island has been difficult by reason of the large middle bar, called
Belle Memphis Towhead, the navigable channel between it and
the Missouri shore having become narrow and tortuous. Recently,
however, the channel has changed to the Illinois side of the towhead,
which is wider and better, and .to make this desirable channel per-
manent a series of nine hurdles, ranging in length from 200 feet to
9,200 feet, were planned for this locality, extending from 4,000 feot
above Block Landing to the Missourt Chute, behind Pucket and
Crain Islands.

During the fiscal year five of these hurdles have been under con-
struction, of which Nos. 8 and 4 were completed during the fall sen-
son, No. 9 was begun during the fall and continued during the
spring season, and Nos. 2 and 6 also were nearly completed at the
end of the fiscal year. The tops of the piling in all thece hurdles ave
at the level of the 25-foot river stage at their shore ends and slope to
nbout 18 feet at the outer ends. The foundation mattresses of Nos.
3 and 4 were extended 250 feet beyond the T-heads or outer ends.
The detail lengths of the hurdles constructed are as follows:

ITurdle No. 2—Projected length, 475 feet; completed, 325 feet.

l}’m‘dle No., 3—Tully completed ; length, 685 feet; T-head length,
25 feet,

szfurdle No. 4—Tully completed; length, 850 feet; T-hend length,
95 feet.

I?l-rdle No. 6.—Fully completed ; length, 1,650 feet; T-head length,
50 feet.

Hurdle No. 9—Projected length, 3,200 feet; completed, 2,275 feet.
In December the work was stopped at a dry bar, having been ex-
tended 1,300 feet from the Missouri shore. Before resuming work
in the spring this bar was washed away toward the east for a dis-
tance of 1,000 feet, over which the hurdle was at once extended, and
a drift mattress 820 linear feet (20,500 square feet) was added at the
Missouri shore end of the line to prevent scour thers under the
foundation mattress. «

Aggrogote length of hurdles 5,785 feet, in which wore placed 4,795
piles, 278 stringers, 806,300 square feet of foundation mattress, and
37,900 square feet of stone paving,

Bank protection, repair and cxtension.—In order to hold the Crain
Isiand banle, which, as a result of the change of channel referred to,
wns caving rapidly at the lower end of the protection placed in 1904,
the island protection mattress was extended 1,718 linegr feet (181,800
square feet) downstream to station 69--18, and 81,600 square feet of
stone paving were Yluced, the lntter to the 20-foot stage. Bank grad-
ing was done by the dredge Foré Chartres. Two spur hurdles (80
piles, 11 stringers) were driven to conneet the lower end of the old
revetment, which by erosion had been separated from the bank, with
the present bank line.
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LIBERTY, MO. (85 MILES BELOW .EADS BRIDGE, ST, LOUIS).
[July 1-7, 1918.}

Hurdle No. 16, new—~Construction of this hurdle, in progress at
the beginning of the fiscal year, was completed by placing 20 piles
and 2 stringers. ‘

LIBBRTY, ILL. (86 MILES BELOW EADS BRIDGE, ST. IDUIS).
[July 1-7; Bept, 5-Oct, 5, 1913 ; May 19-June 80, 1914.] ,

Bank paving, new and repair—The paving in this revetment was
repaired as required along the entire reach and was raised to the
25-foot stage along an aggregate of 8,800 linear feet of bank, a total
of 381,600 square feet being placed.

WILKINSON, ILL. (92 MILES BELOW EADS BRIDGE, 8T. LOUIS).
[Oct. 17-Dee. 27, 1013; Apr. 1-80, 1914,]

Bank protection, new—For a number of years the Illinois bank at
this locality has been caving slowly fromn McLeans Point to Lacour
Island hurdle, and as the long bend thus formed had reached an ex-
cellent channel alignment in an easy curve,a protection mattress 3,180
linear feet (407,000 square feet%_ in length was constructed along part
of the bend below the foot of Wilkinson Island to hold the bank to
its present location. During the fall and spring seasons the stone
paving was completed to the top of the bank (about 30-foot stage),
976,600 square feet being placed.

LACOUR ISLAND, ILL, (94 MILES BELOW EADS BRIDGE, ST, LOUIS),
[Nov. 20-Dee. 18, 1013; Apr. 2-29, 1014.]

Hurdle ~re£air and restoration.—This hurdle, constructed in 1898,
has been broken by ice and practically destroyed for about 800 feet
at the outer end. During the fall and spring seasons the hurdle was
completely restored, the shore protection (1,800 square feet of mat-
tress) was repaired, and a considerable accumulation of drift above
the hurdle was sunk, a small drift mattress (6,000 square feet) beiny
})lnccd for that purpose, In all, 645 piles, 39 stringers, 70,100 square
eet of mattress, and 10,600 square feet of paving were placed.

UNION POINT, ILL. (100 MILES BELOW FADS BRIDGE, 8T, LOUIS),
[July 9-14, 1013.]

Hurdle No., 9, repair.—At the Illinois or shore end of the hurdle.
where the top of the bank above the paving had been washed away
during the high water of 1912, 4,700 square feet of paving were
placed in repair.

HANGING DOG ISLAND, ILL, (114 MILES BELOW.EADS BRIDGE, 8T. LOUIS).
[July 1-14, 1018; May 27-28, 1914.)

Hurdles, new and repair.—Work on these hurdles was completed
during the fall season as far as was pormitted by the prevailing low
stages of the river. .

urdle No. 10, new.—The bank paving was comploted, finishing
this hurdle.
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Hurdle No. 14, repair—The bank paving was completed and a
small mattress was placed in an eddy at the lower end of the bank
protection, ;

Hurdle No. 18, new.~—Prajected length, 1,600 feet, of which, owing
to the low stage of the river, only 110 feet could be built, which, in
ud(()iiigzio‘rix to that built in 1913, makes the total length constructed
230 feet. . .

An aggregate of 81 piles, 12 stringers, 18,200 square feet of mat-
tress, and 11,800 square feet of paving were placed.

Bank protection, new.—In May a section of bank protection mat-
tress constructed by'a contractor for the city of St. Louis at Chouteau
Island, X1l (18 miles above), broke its fastenings and flonted down-
stream until it was landed by a stenmer of this office at the caving
bank at this locality, where it was sunk as protection work. The
amount thus utilized was 240 linear feet (80,000 square feet), or
about 75 per cent of the original length.

During the fall the bank above the old protection mattress:at this
locality %1913) was graded and paved, 9,300 square feet being placed.

WILLARD, ILL, (115 MILES BELOW EADS BRIDGE, ST. LOUIS),
{July 1-21, 1818.]

Hurdle No. 1, new~—The continuous destruction of Vancill Tow-
head during several years past has exposed the outer end of this
hurdle dam, an extension of which for 1,200 feet has become necessary
to the proper alignment of the channel, but owing to the low river
stage the foundation mattress could be extended only 400 feet (38,900
square feet) and the piling 200 feet, with 250 feet additional in repair,
993 piles and 18 stringers being placed.

DEVILS ISLAND, ILL. (120 MILES BELOW EADS BRIDGE, BT, LOUIS).
[July 22-Nov, 11, 19138 ; Apr, 2-May 9, 1014,]

Bank protection, new—In order to prevent further caving of the
bank, which was proceeding rapidly as the result of the com‘)leto
destruction of hurdle No. 9, and was a menace to No. 11 (both built
1898), construction of a protection mattress was begun opposite
the lower end (station 1513 of tho protection mattress placed 1898,
and was continued to hurdle No, 11 (station 201-4-70), 5,075 linear
feet (540,300 square feet) of mattress being placed, including scveral
pocket mattresses in deep recesses in the bank. Paving was com-
pleted during the fall and spring seasons to the tor of the bank
(about 80-foot stage), 855,600 square feet being placed. Bank grad-
ing was done by the dredge Fort Gage. A spur hurdle (61 piles, 8
stringers) was placed in an eddy at station 176,

Along the protection near the head of Devils Island 28,500 square
fect of paving were placed in repair.

MINTON POIN'T, 1LL, ( 129 MILES BELOW EADS BRIDGE, 8T, T:OUIS).

[Tuly 14-17, 1913,]

TTurdle No, 8, repair—This hurdle, built 1904, has suffered slightly
from the usual deterioration, and was repaired for a length of 800
feet nt its outer end, and the T-head for a length of 90 feet, 173 piles
and 16 stringors being placed.  The prevailing low stage of the river
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§revefnted repairs to two small gaps in this hurdle and to hurdle
o. 1.

PRICE LANDING, MO. (153 MILES BELOW EADS BRIDGE, ST. LOUIS),
{July 1-21, Sept. 14, 1913,] '

Bank protection, new and repair.—The pocket mattress between
stations 182-4-40 and 183--88 (1)4,600 square feet) under construe-
tion at the beginning of the fiscal year was completed.

The paving was repaired at several places between stations
1664-50 and 186450 where small bank slips had occurred, 17,000
square feet being placed. Between stations 136 and 160 and 186-}-50
and 191425 the paving was raised to the top of the bank and com-
pleted, 64,400 square feet being placed.

BEECHRIDGE, ILL, (164 MILES BELOW EADS BRIDGE, 8T, LOUIS).

[Jaly 22-Aug. 31, 1913,]

Bank, paving, repair.—Between stations 41-1-50 and 1044-50 the
paving was repaired and restored to limits varying from the.27-fool
to 82-foot stage, 260,400 square feet being placed. A dry bar connect-
ing with the shore at station 41 prevented work above this point.

OAIRO, ILL. (ELIZA POINT, 177 MILES BELOW EADS BRIDGE, 1. LOUIS).
[Oct. 80-Dec. 16, 1913.]

Bank protection, repair, and ewtension.—The protection mattress,
placed 1911, was extended downstream between stations 72420 and
91, oxcept between stations 82--50 and 85, where the old work was
found intact, 176,200 square feet being Flnced. Between stations
72420 and 92475 the paving was completed to the 20-foot stuge,
102,700 square feet being placed. Bank grading was done by the
dredge Fort Gage.

GREENFIELD BEND, MO, (]80 MILES BELOW EADS BRIDGE, 8T, LOUIS).

{Aug, 26-303 Dee, 16, 1013 June 3-8, 1014.]

Bank paving, new and repair—The river stage being low in
August, the paving, which had been placed at higher stages, was
oxtonded down to the water’s edge, 47,400 square feet being placed.
Breaks in the paving between stations 52--50 and 60--30 wero re-
paired in December, 1918, and June, 1914, 8,400 square feet of stone-
work being placed.

DREDGING.

During July the river stage had declined to such an extent (108
feet, St. Louis gauge, on the 2d to 5.9 fect on the 26th) that it be-
came necessary to place in commission three of the four suction
dredges of this office to improve three crossings, foot of Chesley
Island (22), Danby (41), and Thompson (164), which had become
obstructive to navigation with deg)ths less than the 8 feet required by

law. and to watch and improve, if necessary, other bars which threat-
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ened to become obstructive within the district. The fourth dredge
was placed in commission during August, and all dredges were there-
after operated, as required, for a total of 1,688 hours, or slightly
more than one-ninth of their total time in commission,

In addition to the above two dredges were utilized, when not re-
quired in the main channel, in hydraulic grading for bank paving
for a total of 994 hours.

At the close of the fall season, when threatened by ice, the dredges
were placed in Hstablishment and Fayville, winter harbors.

Dredges were in commission and performed services as follows:
Selma, July 24 to December 23 (153 days), dredged one channel bar
twice, 13 days; winter harbors at engineer depot (3) and Bushberg,
Mo. (27), 19 days; at McKinley Bridge, Missouri side (—2%), 4 days
and at construction works, Pulltight, Ill. (17), and Sulphur Springs,
I, (24), 17 days; T'hebes, July 15 to December 15 (154 days),
dredged 6 channel Emrs, b8 days; Fort Gage, July T to December 31
(178 days), dredged 9 channel i)ars, 36 days, and graded bank, 41
days; Fort Charires, August 1 to December 81 (153 days), dredged
5 channel bars, 85 days, and graded bank, 84 days.

The Selma dredged at McKinley Bridge, Missouri side (—24),
for the pur})ose of increasing the depth of water from the main
channel to the steamer landing of the Independent Stock Yards Co.,
St. Louis, but the work was discontinued when partly completed
hecause of the company’s refusal to return the coal expended there-
for, as has been usual in such work in aid of navigation beyond the
main river channel. The Selma also worked at construction works
at Pulltight, I1l, (17), and Sulphur Springs, I1l. (24), for the purpose
of increasinf; the depth of water sufficiently for the construction of
hurdles at those places by pile drivers and mattress parties.

The Fort Gage and Fort Chartres, when not needed in the main
channel, were engaged in hydraulic grading for bank paving for a
total of 41 days and 84 days, respectively, at Fort Chartres, Ilast
(‘rain Island, Devils Island, and Eliza Point.

All other dredging, excepting the other two winter harbors men-
tioned above, was for maintenance of required depth in stenmer
chml;xel between St. Touis (0) and the mouth of the Ohio River
(183).

During the low-water period of main channel operations, July 17
to November 18 (125 days), there were 4 days when all four dredges
were working, 12 days when three were working, 17 days when two
were working, 86 days when one was working, and on 36 days no
dredging was done. ,

Nineteen main channel bars were dredged, of which five were
dredged twice and two a third time. Beneficial results were ob-
tained in all these channecls, the gain in depth varying from 1 to §
fect. (Seo table.) The total number of channels dredged through
these 19 bars was 26, having a combined length of 4.6 miles and &
mean width of 220 feet; the total amount of material thus removed
from the main channel was 1,384,000 cubic yards in 1,365 hours’
actual dredging time,



Table of work done by U. S. dredges “Selma,” “Thebes,” “Fort Gage,” and “Fort Chartres ™ during the fiscal year ending June 36, 1914.

Bars drodged and mileage from St. Louis (Eads Inclusive @ Days | 49080} asacal | © Tomy | Dredeed e Gainin

. ars and mileare from St. Louis (Ea nelusive dates . me ater] ats ain
Name of dredge. Bridze). Miles. (1913). dredg: dredg- { removed. | made. é%:%tg ‘ depth.

mg. 1 ing. * |Length.| Depth. | Width.|
- Num- Num-

N ber. | Hours. )Cubicyards.i ber. Feet, Feeti Feet, | Feet. Fest.
McKinley Bridge, Missouri side .. 4 7 20, 400 5 3,430 $00 8 150 4
ineer depol 4 1,600 1 30 8 30 3
o 11 03} 19,200 =02 3,820 350 14 120 8
< Pulltight 2 14,600 5 1,970 40 103 200 34
4 273 11,200 3 4,330 | 1,800 [) 00 4
2 13 16,800 3 2,080 690 10% 200 P

8 g 126,600 310 14,350 | 1,920 1 200 4

13 3% 300 2 3,170 K 9 9

4 3B 900 3 2,850 | 1,240 12 ]
8 o1 131,200 314 20,420 | 3,470 11 300 33

3 az 45,100 6 o5¢| 1,700] 12 280 2

6 60% , 600 <9 10,520 | 1,700 12 200 5

(] 64 71,100 6 10,330 | 1,720 12 00 5
10 90) 42,700 9 11,900 | 1,320 12 200 1%
3 21, 13,500 § 2,660 500 i3 200 4
7] 5= 66, 600 17| 1,50 2,20 12 280 4

3 7 30,200 4 3,450 860 12 00 5

1 % 47,100 5 6,210 | 1,20 10 200 4

3 17 20,300 5 2,870 580 12 200 5
5 48 78,400 76| 10,130 1,800 12 200 4

] 69 15,600 8 11,480 | 1,400 b1 240 3

z 57 37,100 7 0,610 | 1,400 210 4

5 52 900 6 8,30 | 1,400 12 180 1
7 89 , 500 8! 16,730 2,100 0% 4D 23

10| 109 22,100 31 30,500 ) 1,800 9 00 1

7 8 900 9 18,270 | 2,000 10 200 3
dow ogml o om w8 o® 3

] ] »

1 9 6,500 1 1,080 |ooutcnaifenennsna 80 |ienmnren

7] 183 127,700 | 18| 30.770| 4,100 | 10} 200 i
3 18 19,300 5 3,80 701 104 20 31

3] W 52,500 6 5,080 850 2 200 5

181 | 1,638 (191,497,500 238 | 263,000 | 42,450 |.......
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GRADING OF IMVER BANK FOR REVETMENTS.

Fort Chartres.. ... Fort Chartres, East. 49-51 | Aug. d—ls Sopt. [¢1] 470 48,300 |aeennan] 8,986 [ecavaenafrencnnas JRFRPPR (RR .ve
15 107 26,400
8 9 13,900
5 10 7,100
7 0% 15,000
151 1704 19, 500
2 18 3,300
2 S} © 600
2 19 1,000
125 | 9944 135,100
1 Not in main steamer choonel. s 3 clean-up cuts. .
2 %nglluga §9 cimrs redredgmgd 2 cuts reds .7 21 ,E\ean-up cat.
3Tucludes 3 clean-up cuts and 2 cuts redredging. cuts.
*Includesﬁcutsregtedgmg * 3r de and 2 clean-up e
sInclndes 4 clean-up cuts, 13,383,900 mbioyﬁdskommmmnndinl,sbs hours.
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ltver stage.—The river stage was unusually low throughout the
entire year. At no time was flood stage approached, and during
only three months—December, April, and the latter part of June—
were the mean daily stages for those months equaled or exceeded.
From July to November the hydrograph éSt. Louis gauge) was
approximately 3 to 6 feet lower than the hydrograph of mean daily
stages; during a slight rise in December the stage was 4 feet above
this curve. Irom January to July the stages showed cglrea,t;er vari-
ation, but, except during very short peviods in April and June, were
always below the mean stage, and during January and February
established new low records, reaching the very low reading of —23
feet on February 15, under the influence of ice gorges. The lowest
known reading on the St. Louis gauge is —2.52 feet, on January 2,
1900, also under the influence of ice gorges.

8t. Louis gauge, 1918-14.

Highest monthly readings, : Lowest monthly readings. | Normat
i rango,
50-yeurs'

‘ continuons
Date, Gauge, Dats, Gauge. record

"rTOTT  rPTe

o
4
B

_-
BEEBae
TYEY

Channel conditions.—Channel conditions were under constant sur-
veillance by the towboats of this office, while in commission, from
July to December and from April to June. During the first half
year between the mouth of the Missouri River (— 16% and St. Louis
(0), the required 6-foot depth was maintained by natural action of
the river; between St. Louis (0) and the mouth of Ohio River
(183) a channel of required dimensions, 8-foot depth and 200 feet
width, was maintained, except for very short periods of time at 11
localities, where the required dimensions were quickly obtained hy
dredging or by the action (natural scour) of the river itself. Dur-
ing the period of navigation unobstructed by ice in the second half
year, the least depths found were always equal to or in excess of the
legal requirements,

The least depths. throughout the year were as follows: Tn July, 7
feet at Chesley Island (22), 8 days, and Danby (40), 7 days. In
Augnst, 7 feet at Chesley Island (22), 1 day; Michaels Towhead
(37), 2 dnys; Danby 3405, 5 days; Fort Gage, upper (05), 8 days;
Tort Gage, lower (66), 1 day; and Thompson ( 65), 8 cinys. In
September, 7 feet at Chesley Island (22), 2 days; Seventysix (94).
4 days; and Ables Point (171), 8 days; and 7} feet at Stanton (62).
b days; and Olkaw (64), 2 days. In October, 7 feet at Kemper (39),
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3 days; Blocks (75), 1 day; and Belle Memphis Towhead (78), 1
day. During November, 7 feet at Michaels (37) and Ables Point
(171), 2 days. In December, 7 feet at Little Rock Landing (57), 1
day, and Stanton (62), 2 days. :

Steamer channel reports giving steering directions and least depths
on bars, as ascertained by pilots of this office on through trips, were

issued to vessels and the public through the Lighthouse Service,
BURVEYS, EXAMINATIONS, AND CHANNEL MARKS,

Surveys, general and special, were made as required, and included
all localities where construction works and dredging were in progress
or immediately prospective; also where considerable changes due to
aving banks and shifting-channels had taken place. Dredged chan-
nels were also marked with buoys and steering ranges in addition to
the regular beacon lights of the Lighthouse Service.

Retriangulation of the river was made from Wagners Landing to
Fountain Bluff (853-100) and from Kinney Point to Cape Girardeau
(124-131) from which the old triangulation points had disappeared.
Twenty-eight new triangulation stations were established and
marked by iron pipes. ,

Aided by surveyors on the dredges and construction parties, the
regular survey party of this district completed a hydrographic sur-
vey of the entire district (200 miles) between the mouths of Ohio
and Missouri Rivers, with the exception of two localities (total only
26 miles) where new surveys were ({eemed unnecessary, as practically
no changes had taken place since the complete survey of 1907,

PHYSICAL DATA,

The river gauges were maintained and read daily throughout the

vear and their records were checked by platting on the ofticial hydro-
graph,
' l)luring the year the river at St. Louis oscillated 22.7 feet, between
stages 164 feet (June 21) above and 6.3 feet (I'eb, 15) below
standard low water (4 feet, St. Louis gauge). The normal yearly
oscillation is about 24.5 feet, between 22.7 feet above and 1.8 feet
below standard low water.

During the winter season, when the river was very low, nine
measurements of discharge were made at the United States engineer
depot (8), St. Louis, with results as follows:

Measurement of discharge of Mississippt River at engincer depot, St. Louls, Mo,

Width l
of

‘ 8L, | Areaol | ey, © Mean Osell
Dato. Louis | eross | gheAR | Oy 208N | Discharge. |  Method setls
gauge. | seetion, | depth. “V"l{‘;‘ veloeity, latlons,
Feat, Feel, Ft, sce, | See. cu.sﬂ.
13.6 1,938 1.88 40,500 | Rod floats...] I,
13.7 1,935 1.85 49, 000 (| B,
13.61 102 1.89 49,500 | ¥
12,8 1,025 1,7 143,600 8
2.8 tus| Lw| 460 .
il 1050 192 10,000 R.
13.7 1,081 1,94 52, 500 R,
14.7 2,004 2,00 &8, L0 R,
15.3 2,021 2,30 71,000 R.

1 Slush ice,
60093 ° —-1Nu 1014——166
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MATERIALS,

For the-permanent works of improvement, construction, and re.
pair of hurdle dikes and bank revetments, 63,616 cubic yards of
stone and spalls, 19,194 cords of brush, 234,622 linear feet (5,075
sticks) of pile timber, and 607,199 bushels of coal were supplied by
contract; 42,767 cubic yards of stone and spalls, 546,197 linear feet
(18,085 sticks) of pile timber, and 108,468 bushels of coal were pur-
chased in open market, and 96,418 cubic yards of stone and spalls
and 11,221 cords of brush were procured and loaded on Government
barges by hired labor.

The stone Erocured by hired labor was obtained from the quarry
at Little Rock Landing, Mo., which has been controlled and operated
by this office since 1892. Active operations at the quarry were con-
tinued throughout the year, the force of laborers being reduced and
loading of barges suspended during the winter months.

All other materials, supplies, stores, subsistence, etc., were pur-
chased under competitive bids therefor or in open market and were
assembled and tested at the engineer depot, St. Louis, Mo., and thence
distributed to the various field parties.

Numerous inspections were made, as required, of materials and
appliances purchased in this vicinity by the Panama Canal.

PLANT,

All plant required for service was maintained in condition by
vepairs in ordinary upkeep and received extraordinary repairs and
rebuilding necessary to fit it for present and future service,

The towboats of this oflice, the William I, Iing and General J. 1.
Stmpson, and the Nokomis, borrowed from the Mississippi River
Commission, were kept in good repair.

Four new steam-hammer pile drivers and two combined hydraulic
graders and derricks for bank-revetment work were completed dur-
ing the year upon six steel hulls constructed under contract during
the previous year. The pile drivers were equipped with machinery
from dismantled plant, each with a single boiler, a double cylinder
hoisting engine, and a steam hammer, of which the hammers proper
weigh 3,000 pounds to 5,000 pounds. The hydraulic grader and der-
rick boats are each equipped with two boilers,a four-stage belt-driven
centrifugal pump with g-inch suction and 6-inch discharge, a dervick
with mast and boom operated with double eylinder hoisting engine
and a slewing engine, and a powerful clectric searchlight and an are
light for night work. These boats, although completed late in the
fall, and therefore not in use throughout the entire year, have been
found very satisfactory in service.

Repairs incident to active service were made to the four suction
dredges. ‘

Repairs under way at the beginning of the fiscal year were com-
pleteg on one wooden barge and one quarter boat and one office and
survey boat. Repairs were also made to two other quarter boats and
one oflice and survey boat and, one wooden barge.

At the Little Rock Quarry, as well as at the engineer depot, St.
Louis, derricks, drills, tracks, cars, and all machinery, tools, and
appliances and buildings were kept in good condition.
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+ °  APPROPRIATIONS,
[As shown on p, 347, H. Doc. No. 421, 57th Cong., 2d sess.]

Missouri Rlver to Meramec River, June 10, 1872_ .. .. $100, 000. 00
Missourl River to Ohlo River, Mar. 8, 1878 .. 200, 000, 00
Itinols River to Ohlo River, June 23, 1874, to Mar. 3, 1881 _.___.__ 1, 890, 000, 00
Since adoption of project:
Aug 2, 1882 .. e s i e e e e 600, 000, 00
July B, 1884 e 520, 000, 00
Aug b, 1886 . f 3756, 000, 00
Aug. 11, 1888 e 300, 000, 00
Sept. 19, 1800 . 400, 000; 00
July 18, 1802 e 525, 000, 00
Mar 8, 1808 e 658, 333, 88 -
Aug. 18, 1804 ______._. e it e o S e 758, 338, 83
Mar, 2, 180D e e e 758, 333. 33
June 8, 1896 .. . _____ . ____. e e 276, 600, 00
June 4, 1807 e et e 603, 333, 3+
July 19, 180T e e 325, 000, 00
July 3, 1808 e e e e 673, 333, 33
Mar, 8, 1800 e 673, 333, 33
June 6, 1000 e 100, 000, 00
June 18, 1002 e e e 850, 000, 00
Mar, 8, 1908 . e e = 650, 000, 00
Apr, 28, 1004 it mecme—aan - 650, 000. 00
Mar, 8 100D o e e e e 660, 000, 00
Mar, 2, 1007 i e 250, 000, 00
May 27, 1008 e e 250, 000, 00
Mar, 4,1900 .. ____ o e e o 250, 000, 00
June 26, 31010 e 250, 000. 00
June 25,1010 - ________. e e e e 500, 000, 00
Feh, 27, 101 = 1, 000, 000, 00
July 25, 1912_ . __ .. _____ i st e —imoann 1, 000, 000, 00
Mar, 4, 1013 .. e e R e 1, 000, (00, 00
Oct. 2, 1014.. o e 250, 000, 00
Total appropriaticns .. . e e e o m o 17, 144, 909. 98
Miscellaneous receipts from sales, ele. ... _.__ 178, 182, 96

17,238,182, 04
Expended on original project under acts of June
10, 1872, to Junc 14, 1880, Inclusive. ... _____ $1,495, 000, 00
Alotted for work above mouth of Missourl River
(outside of present district), aecls of 1874, 1875,

1876, 1878, 1879, 1880, 1882, 180 . 150, 000, 00
xpended for methods of improvement under the
acts of 1905, 1907, 1008, 1000 .o 1, 400, 000, 00

e 3, 075, 000. 00

Avallable for project of 1881 and its modiflentlions, acts of

1881 to 1004, inclusive, and 1910 to 1013, Incluslve_..___ 14, 148, 182, 04
Expended on projeet of 1881 ..o e e st 13, 621, 845, 30
Balance unexpended . .o 626, 337. 65

CONTRACTS IN FORCE,
Name: Albert Bussen.
Work: I'urnishing 8,000 cuble yards stone and 2,000 cuble yards spalls,
Cost: $7,000, '
Date: May 20, 1014,
Dute of conunencement: May 26, 1914,
Duate of completfon: December 31, 1014,
Dellvered to June 80, 1914 ; 2,700 cuble yards stone, 476 cuble yards spalls,

Ue unount, $104,216.,60, In annunl report, fiseal yenr 1013, was an error, as it in-
cluded reimburgable amounts on account of other approprlations, ete,
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IMPROVEMENT OF RIVERS AND HARBORS IN THE ST. LOUIS, MO,
DISTRICT.

REPORT OI' MAJ. WILDURR WILLING, CORPS OF ENGINBEERS.

IMPROVEMENTS.

Page, Page
1. Miesissippi River between the 2. Removing snags and  wrecks
Ohin and Missouri Rivers.... 2731 from the Misassippi River be-
low the mouth of the Mis-
souri River, and Old and
Atchofalayn Tlivers........... 2748

FOR DESCRIPTION OF IMPROVEMENTS IN THIS DISTRICT, SEE PAGES 1012 TO 1017,

1. IMPROVING MISSISSIPPI RIVER BETWEEN MOUTHS OF OHIO AND
MISSOURI RIVERS.

WORKS OF IMPROVEMENT,

The standard forms of construction were used. During the year
works of permanent improvement by hired labor were in progress
July 1 to August 25, and October 27 to December 14, 1914, as herein-
after described, at Twin Hollows, Pulltight, Meramec River, Sul-
phur Springs, Osborne Field, Danby Landing, Fort Chartres, Ste.
(icnevieve, Horse Island, Crain Island, Liberty, Price Landing,
Beechridge, and Greenfield Bend, and under contract, May 10 to 27,
1915, at Kaskaskia Island. Three of the four suction dredges under
this office were in commission during the low-water season from
August 3, 1914, to December 15, 1914, and were operated on 17 chan-
nel bars which developed in that time. A hydrographic survey of
the entire district, with exception of T miles with rocky shores in
which no changes occur, was made, including all dredged channels
and shoal crossings, caving banks, and harbor encroachments. River
gaugss were maintained and read throughout the year, and were in-
spected and repaired as required. The plant was repaired and cared
tor at the engineer depot, St. Louis, and in fleets at Ames Island, Mo.,
and Fayville, Ill.

Materials were procured by contract and open-market purchase
~and by hired labor, as was deemed most advantageous to the de-
partment,.

CONSTRUCTION WORKS~—HIRED LABOR.

TWIN HOLLOWS, WEST (14 MILES BELOW EADS BRIDGE, ST. LoUI8),

{Nov. 17-25, 1914.]

Hurdle dikes, d¥ift sinking—Much drift had accumulated above
the entire length of the five hurdle dikes at this locality, which were

2731
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constructed or repaired, 1914, In order to sink this drift, and thus
reinforce the dikes, it was overlaid at the outer ends of the dikes
with woven wire fencing and weighted with stone, but the low river
stage and accretions prevented such work near the inshore ends.
The linear quantities of drift sinking done at each hurdle were as
follows: No. 8, 90 feet; No. 4, 150 feet; No. 5, 255 feet; No. 5%, 130
feet; No. 6, 115 feet; total, 740 linear feet, 15,100 square feet.

Bank revetment, repair.—Repairs aggregating 1,500 square feet
were made to the stone paving on the upper slope of the bank, along
this revetment.

PULLTIGHT, IrLL. (16 MILES BELOW EADS BRIDGE, 8T, LOUIS),
[ July 1-Aug. 8; Nov. 25, 1914.]

Hurdle dikes, new and repair—Five hurdles under construction

at the beginniug of the fiscal year, Nos. 11, 44, 5, 6, and 8 were com-
leted, and the drift accumulated above Nos. 1, 4, 5, and 8 was sunk.
he quantities of work done were as follows:

I{urdle No. 1.—Drift, 155 linear feet (8,100 square feet), was
sunk,

Hurdle No. 1}, new.—Projected length 140 feet; fully completed;
foundation mattress was comipleted during the previous fiscal year.

I{urdle No. 4—Drift, 615 linear feet (10,100 square feet), was
sunk.

Hurdle No. J}, new.—A small quantity of stone for reinforcement
was distributed among the piling. .

Hurdle No. 6, new.—Projected length 1,380 feet; previously com-
pleted 1,360 feet; extended and fully completed, 20 feet; T-head
length 80 feet. Near the outer end 260 linear feet (2,600 square
fect) of drift was sunk,

Hurdle No. 6, new and restoration.—Projected length 1,360 feet;
previously completed 565 feet; extended 795 feet and fully com-
pleted; T-head length 90 feet. Mattress for T-head (25,600 square
feet) was placed and drift (4,400 square feet) was sunk.

Hurdle No. 8, new—Projected length 800 feet; previously com-
pleted 650 feet; extended 150 feet and fully completed; T-head length
90 feet. Mattress for T-head (26,200 square feet) was placed, and
drift (8,200 square feet) was sunk.

Agaregate length of hurdles constructed, 990 feet, in which were
placed 41,600 square feet of foundation mattress, 665 piles, 58 string-
ers, and 24,000 square feet of drift were sunk.

Bank revetment, repair—Repairs, aggregating 500 square feet,
were made to the paving.

MERAMEC RIVER, MO, (10 MILES BELOW EADS BRIDGUE, 8T, I.OUIS).

[July 21-Aug. 18; Nov. 10-17, 1014.}

Hurdle dikes, new, extensions—Incrensed depth of water at the
outer ends of these hurdles, constructed 1913, permitted their ex-
tension in July and August, as follows:

Hurdle No. 2—Piling, 275 feet; foundation mattress, 117,600
square feet,
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Hurdle No. 3—DPiling, 740 feet; foundation mattress, 110,700
square feet.

In November 760 linear feet (14,300 square feet) of the accumu-
lated drift were covered with woven-wire fencing, weighted with
stone and sunk.

Aggregate length of hurdles constructed, 1,015 feet, in which were
placed 228,300 square feet of foundation mattress, 750 piles, and
44 stringers; and 14,300 square feet of drift were sunk.

BULPHUR SPRINGS, ILL. (23 MILES BELOW EADS BRIDGE, ST, I.OUIS).

[July T-Aug. 25; Oct. 26-Nov. 9; Nov. 25-27, 1914.]

Hurdle dike No. 19, repair—A weak place, which developed in
this dike during the June rise, was strengthened with an additional
row of pile clumps (81 piles) and 5 stringers; 65 linear feet (1,300
square fect) of drift at the shore end of this hurdle were overlaid
with woven-wire fencing and sunk with stone.

Bank revetment, new.—As the bank in this vicinity was caving
rapidly, two scctions of revetment mattress, aggregating 1,470
linear feet (226,300 square feet), were placed between stations 100
and 10975, and 118440 and 123-4-35. New stone paving, 145,800
square feet, was placed along the mattress, and 4,800 square feet were
laid in repair to old work.

OSBOBNE FIELD, ILL. (30 MILES BELOW EADS BRIDGE, ST. LOUIS),

[Nov, 28-Dec. 6, 1914.,]

Bank revetment, repair—Stone paving, 1,500 linear feet (22,400
square feet), was laid in the vicinity of Kemper T.anding, between
stations 77 and 112, covering exposed mattress at the base of the old
stonework, and raising the paving to a 16-foot stage, St. Louis
gauge.

DANBY LANDING, M0, (41 MILES BELOW EADS BRIDGE, ST. LOUIS),
[Deec, 7, 1914.]

Bank revetment, repair—Secveral exposed places in the paving
between stations 85 and 85--50, the lower end of the work, were
covered with stone (1,500 square feet).

FORT CHARTRES, WEST (48 MILES BELOW EADS BRIDGE, 8T. LOUIS),

[July 16-31; Dec. 5-12, 1814,]

Hurdle dike No. 3, new—To sink the drift accumulated above this
hurdle, woven-wire fencing, 685 linear feet (17,800 square feet) was
laid over it and sunk with stone, .

Bank revetment, repair.—The stone paving between stations 0-4-30
and 164-50 (8,800 square feet) was repaired, and a pocket mattress
(8,600 square feet) was placed between stations 12 and 16,

8378°-—ENo 1916—173
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FORT CHARTBES, BABT (49 MILES BRELOW EADS BRIDGE, 8T, LOUIS).

{July 1-Aug: 11; Nov. 21-Dec. 4, 1914.]

Bank revetment, new and repair—New stone paving, 5,000 linear
feet (207,500 square feet), was placed between stations 7--50 and
57---50, raising the revetment to stages varying from 12 to 28 feet,
and between stations —12-425 and 50, 49,100 square feet of paving
were placed in repair.

BTE. GENEVIEVE, ILL. (66 MILES BELOW EADS BRIDOE, ST, L.OUIS).

[Nov. 12-20, 1914,]

Hrdle dike, No. 8, now.—Woven-wire fencing, 1,625 linear feet
(27,900 square feet), was placed on the drift above the entire length
of this hurdle and was then sunk with stone.

STE. GENEVIEVE BEND, MO. (61 MILES RELOW EADS BRIDGE, RT. LOUIS).

{Dec. 8-11, 1914.]

Bank revetment, repair—Stone Eaving (6,000 square feet), was
placed along 665 linear feet of bank, covering exposed places nlong
the edge of the protection mattress.

CHESTER, MO. (HORSE ISLAND, 72 MILES BELOW EADS BRIDGE, 8T. LOUIs).
{July 1; July 7-14; Nov. 7-11, 1914,

Bank revetment, new.—Stone paving, 1,200 linear feet (60,100
square feet), was placed hetween stations 174-90 and 36, raising the
revetment to stages varying from 18 feet to 33 feet.

CRAIN ISLAND, MO, (76 MILES BELOW EADS BRIDGE, 8T, LOUIS).
{July 1-Aug. 25; Oct, 27-Nov. 9, 1914,)

Hurdle dikes, new and repair—Additional work was done on four
of the five hurdles constructed at this locality during the fisenl year
1914, and a new hurdle, No. 14, was constructed across the chute
between Belle of Memphis Towhead and Crain Island at a point about
3,600 feet below the head of the island.

llurdle No. 2—Projected length, 475 feet; previously completed,
.‘;25 feet; extended 150 feet and fully completed; T-head length 50

eet.

Hurdle No. 4—The drift (16,000 square feet) accumulated along
300 linear feet of this hurdle was covered by woven wire fencing and
sunk with stone.

Hlurdie No. 6.—The bank paving, 7,900 square feet, at the shore
end of the hurdle, was completed ; drift accumulated along the entire
hurdle length (1,650 linear feet, 39,700 square feet) was sunk, and a
section, 100 feet in length, of the piling near the shore was strength-
ened by placing 27 piles and 3 stringers.. A second accumulation of
drift (436 linear feet) was sunk along the shore end of this hurdle.

Hurdle No, 9—Projected length, 8,200 feet; previously completed,
2,275 feet; extended 225 feet.

Hurdle No. 14—Length, 1,150 feet; fully completed.
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The aggregate length of hurdle dikes constructed at this locality
was 1,625 feet, in which were placed 1,000 piles, 80 stringers, 158,200
square feet of foundation mattress, 86,800 square feet of stone paving,
and 45,700 square feet of sunken drift.

LIBERTY, ILL, (86 MILES BELOW EADS BRIDGE, ST, LOUIS),
[July 1-81; Dec, 12-14, 1914,]

Bank revetment, new and repair~—New paving, 17,800 square feet,
was placed along 850 linear feet of bank between stations 143--50 and
1562, and 7,000 linear feet (115,200 square feet) of bank were repaired
between stations 36 and 150. Practically all the paving at this
locality is now above the 20-foot stage, and the greater part of it is
above the 25-foot stage.

PRICE LANDING, MO, {158 MILES BELOW EADS BRIDGE, ST, LOUIS).

[Dec. 18-14, 1914.]

Bank revetment, repair—The paving was extended from the 7-foot
stage down to the 4-foot stage 2Commerce gauge) between stations
149 and 162; 1,240 linear feet (18,400 square feet) were placed.

BEECHRIDGE, ILL., (184 MILES BELOW EADS BRIDGE, 8T, LOUIS),

[Dec, 12, 1914,)

Bank revetment, repair—Between stations 57 and 95, 8,300 square
feet of stone paving were placed along 250 linear feet of bank.

OREENFIELD BEND, MO. (180 MILES BELOW EADS BRIDGE, 8T. LOUIS).
{July 11-31; Oct. 28-Dec. 18, 1914.]

Bank protection, new and repair.—This protection, placed during
the fall season of 1911, has been difficult to maintain, the varying
stages and frequently accelerated velocities consequent to the prox-
imity of the Ohio River causing several breaches in the paving and
probably also in the subaqueous mattress. During this season a
heavy mattress of width (175 feet) greater than usual was placed in
front of the region of greatest caving, between stations 57420 and
63405, and a small pocket mattress was placed at station 69, the total
quantity of mattress work being 120,700 square feet.

Stone paving, 88,000 square feet, was extended below the 7-foot
stage (Cairo gauge) along 3,000 linear feet of bank between stations
8 and 69, and 41,600 square feet of paving were laid in repair along
1,000 linear feet of bank between stations 444-50 and 65,

CONSTRUCTION WORKS—CONTRACT,
KASKABKIA ISLAND, ILL, (680 MILES BELOW EADS BRIDGE, 8T, LOUIS),

[May 10-27, 1815.]

Bank revetment, new.—Under contract with Rust & Swift, of
St. Louis, 1,087 linear feet (138,400 square feet) of bank protection
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mattress of lumber were placed along the east bank of Kaskaskia
Island about 1 mile south of Farmers Landing, between stations 100
and 110440. On the 27th the sudden rise in the river to very high
stage forced temporary suspension of the work, and at the end of
the ienr the river had not fallen sufficiently to permit resumption of
work.

DREDGING,

Good boating stages and ample depths for navigation prevailed
throughout JJuly (mean stage for month 15 feet, St. Louis gauge),
but on August 3 the stage had fallen to 9 feet, and channel depths
were reduced to such an extent that several crossings threatened to
become obstructive to 8-foot navigation. The two self-propelling
dredges Fort Gage and Fort Chartres were thereupon placed in com-
mission for the season’s work. The 7%ebes, nonpropelling, was also
used during the latter part of August and early part of September.
The fourth dredge (Selma, nonpropelling) was prepared for service,
but was not placed in commission.

Dredges were in commission and performed service as follows:
Fort Gage, August 3 to December 15 (135 days), dredged 9 channel
bars, 87 days; Fort Chartres, August 3 to December 15 (135 days),
dredged 13 channel bars, 67 days; 7'Ahebes, August 20 to September
11 (23 days), dredged 2 channel bars, 9 days. The three dredges
were operated for a total of 1,008 hours, or one-seventh of their total
time in commission, and maintained a good 8-foot chwnnel through-
out the low-water season until navigation was_closed by running ice
December 14,

During the low-water period of 135 days there were no days when
all three dredges were working simultaneously, there were 38 days
when two were working, 37 days when only one was working, and on
60 days no dredging was done. On account of sharp rises in the
river which made dredging unnecessary the Fort Gage and Fort
Chartres were at the bank September 6-30 und October 12-25; the
T'hebes was at the bank September 4-11, and on the latter date was
put out of commission, ’

Seventeen main channel bars were dredged, of which two were
dredged twice (Michuels and Danby) und two were dredged three
times (Chesley Island and Allen Towhead). Beneficial results were
obtained in all cnses, although the second dredging at Chesley Island
and the first dredging at Allen Towhead were not fully completed.
Work in the upper way at Thompson was abandoned when about
half completed, and the lower way, showing natural scour, was
quickly improved. The guin in depth due to dredging varied from
2 feet to 6 feet. The total number of complete channels dredged
through the 17 bars was 21, each having a width of 200 feet or more,
and their combined length was 64 miles, The total amount of mate-
rial removed was 1,141,800 cubic yards in 1,008 hours actual dredg-
ing time, Other details will be found in the accompanying table.



Table of work done by U. 8. dredges * Thebes,’ *“ Fort Gage* and ** Fort Chartres,” during the fiscal year ending June $0, 1915.

Days Actual Total Dredged channel,
Dredge. Bars dredged and m]x;]l;?ge from St. Louls | yrpeq Inclusive dates. | dredg- | 95298 | Quantlty | o Gain in
(Esads Bridge). ing ing dredged. of cuts . depth.
time. “ | Length. | Width. [Depth.;
It
Hours. | Cublc yards.] Feet. Feet. Feet. Feer. | Feel.
Fort Chartres 3 16 20,700 3,800 730 200 9 2%
6 52 31,200 | 10,600 1,200 200 108 3
[ 49 49,200 7,900 1,300 275 10k 4
3 20 19,300 4,400 1,500 1150 10 4
k3 214,400 29,900 3,600 250 n L]
8 82 133,000 | 17,200 3,000 22 03] ' 8
5 44 28,200 7,800 1,600 200 10 b
5 42 39,000 9,900 1,300 250 103 3%
4 34 48,300 7,500 1,400 200 10 4
3 32 44,500 7,800 2,100 200 1 2
Mammolia.. .. 4 39 53,600 8,400 2,000 2 101 4
. gead,toSte. Genevieve Island. g % g, g% g,!ligg igocg 3125 b gl
tanton.. . y 12
5 5 70,500 | 11,500 | 20200 200 9 2
7 62 45900 | 14,100 [ 2,200 2501 1 4
4 43 46,800 8,100 1,600 200 10: 3%
3 26 32,100 6,600 1,100 200 10/ 4
3 28 23,000 5,300 900 200 103 4
3 16 10,800} 2,200 1,300 3100 13 3
4 28 29,200 8,100 1,100 200 104 3
7 68 39,600 9, 500 1,500 2001 - 108 4%
5 34 29,500 5,600 1,800 1125 9 4
5 47 63,000 9,600 1,900 200 9 43
2 9 12,900 2,500 800 200 12 4%
13 { 1,008 | 1,141,800 | 205,000 | 538,650
i

'Not fully compieted, dredge more urgently needed at Meramee (20).
2 Not fully completed, due to breakdown of machinery; resniting scour quickly gave the zequired width and depth,
$Not complsted, due to sharp rise in river stage.
< Abandoned in favor of better location, the lJower way.
% Length of completed channals (200 feat or morein width) 6§ miles.

‘OW ‘SINOT "LS IV YHOLIIO LOIYISIA 40 LHOJHY

L4843
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The two self-propelling dredges, each with several pieces of con-
struction plant In tow en route to winter harbors, were obliged, be-
cause of large quantities of floating ice, to go into temporary winter
quarters at Hanging Dog Rock (111) and West Horsetail (9) ; they
suffered no damage from the ice, and about one month later brought
their tows into the regular winter harbors at Fayville, 111, (144),
and Engineer Depot, St. Louis (38).

RIVER BTAGE,

During the fall season, with exception of short rises in September
and October, during both of which the St. Louis gauge failed to
reach 20 feet, the river stage was unusually low, while the spring
season was marked by a tendency to extremes, being low during Janu-
ary, high in February and the first 10 days of March, then low until
near the end of May, after which flood stages prevailed throughout
June. ne mean stage for the year was 12.2 feet, or 0.4 foot below the
mean svage for 50 years, St. Louis gauge.

St. Louis gauge, 1914-15.

1ighest monthly readings. Lowest monthly readings. Norminl
range,
50 t,\"mn's’
continuous
Date. Gouge. Date, Qauge, records,
Feet,
20.5-15,0
16.0-10.0
10.0- 9.0
9.0- 8.5
8.5- 7.0
7.0~ b.5
5.5~ 6.5
1,7 0.5~ 7.6
feb, 4.2 7.6-12.0
............................... 229 I Mar. 20, . ... iiiiiiciiniicn e ieeaaana 18,2 12.0-16,6
ADE 18, 10, iieiiiiii e 2081 AP 30 ... iiiiiiiiiicircrianiae 13.5 16.5-19.6
[3 2 ) S N 20,0 May 10, iciriinieiniaierinntnnnnens 10.7 19.5-18.6
R L S LG JUne 19, ... eeicriririnnncnneceronas 20,6 18.5-2.8

CITANNEL CONDITIONS,

Channel conditions were under constant surveillance by the dis-
trict towboats while in commission from July 1 to December 15, ex-
cept from September 12 to 26, when the boats were laid up on account
of lnck of funds and high water. During the spring season the
stenmers were not in commission, with the exception of one towboat
employed in towing plant during the latter half of May,

During the full season botween the mouth of the Missouri River
(—16) and St. Louis (0), the required 6-foot depth was maintained
by natural action of the river; between St. Louis (0) and the mouth
of the Ohio River (183) a channel of required dimensions, 8 feet
depth and 200 feet width, was maintained, except for short periods
of time at 17 localities previously noted, where the required dimen-
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sions were quickly obtained by dredging or by the action (natural
scour) of the river itself, , ,

The least depths throughout the year were as follows: In July,
83-9 feet, at Chesley Island (21), 3 days; Michaels (37), 8 days;
Cambria (52), 2 days; Magnolia (53), 2 days; and Stanton (62), 1
day. In August, 536 feet, at Magnolia (53{, 1 day; Michaels (37),
1 day; and Brewer Point (166), 1 day. In September, 73 feet, at
(‘hesley Island (21), 2 days, and Stanton (62), 4 days. In October,
8 feet, at Chesley Island (21), 1 day; Danby (41), 1 day; and Allen
Towhead (146), 3 days. In November, 63 feet, at Michaels (37), 5
days. In December, before navigation was suspended on the 15th,
6-63 feet, at Big Muddy (107), 5 days; Teatable (114), 5 days; and
Stanton (62), 1 day. The river stages alwaysbeing higher during the
spring season, the channel depths reported were equal to or greater
than project requirements.

Steamer channel reports giving steering directions and least
depth on bars, as ascertained by pilots of this office on through trips,
were issued during the fall season to vessels and the public through
the Lighthouse Service.

BURVEYS, EXAMINATIONS, AND CHANNEL MARKS,

A hydrographic survey of the entire district (200 miles) between
the mouths of Ohio anc{ Missouri Rivers was completed, with the
exception of 7 miles of rocky gorge, Grays Point to Commerce,
throughout which the channel is practically unchanging.

Retriangulation of the river was made from Ste. Genevieve Bend
to Fort Gage (58-67), where most of the old triangulation stations
had disappeared. Eight new stations were established and marked
with iron pipes.

Surveys, general and special, were also made as required, and in-
cluded all localities where construction works and dredging were in
progress or immediately prospective ; also where considerable changes
due to caving banks and shiftinig channels had taken place. Dredged
channels were also marked with buoys and steering ranges in addi-
tion to the regular beacon lights of the Lighthouse %ervice.

PHYSICAL DATA,

The river gauges were maintained and read daily throughout the
vear and their records were checked by platting on the official hydro-
graph. ;

During the year the river at St. Louis oscillated 83.4 feet, between
stages 27.6 feet (June 24) above and 5.8 feet (Dec. 26) below stand-
ard low water (4 feet, St. Louis gauge). The normal yearly oscilla-
tion is about 24.5 feet, between 22.% feet above and 1.8 feet Lelow
standard low water.

During the winter and spring seasons 17 -measurements of dis-
charge of Mississippi River were made at the United States engineer
depot (8) and River des Peres (8), St. Louis, with results as follows:
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.

Area of
8t. Louls Mean Width of | Mean | Volume of Oscilla-
Date. | "raugo. seccr&s;:‘ depth. | waterway. | velocity. | discharge. Mothod. tions,
1915, Feet. qu.bﬂ. Feel, Feel, Ft, see. | Sec, cu. fl,-
Jan, 13 2.45 950 15,6 1, 8¢ 2.25 65,000
14 2,40 28,920 15.5. 1,805 2,26 65,600 |.
June 1 3. 60 75,4C0 42,7 1,769 8.52 642,700
2 230,90 78.040 44.4 1,778 9.30 734,400 ).,
3 31.25 78,010 43.9 1,719 8.0 708,00 {..
4 31,25 81,920 46.0 1,719 8.20 671,700
4 31.25 81,200 45,7 1,779 8.32 0, 700
b 30,76 80,940 46,4 1,781 8.20 670, 600
11 27.55 72,470 41.4 1,555 7.3 533,
11 27,85 4,080 42.2 1,760 7.28 630, 100
16 28. 60 75,240 42,7 1,763 7.40 557,000
16 28,60 77,250 43,8 1,763 717 )
24 31,55 78,160 43.8 1,783 8.11 634,000
2 31.55 79,710 44.7 1,783 8.04 (41,100
25 31.45 79,000 44,7 1,782 8.19 652, 100
25 31.4 78,400 44.1 1,782 8.19 643,500
MATERIALS,

For the permanent works of improvement, construction, and repair
of hurdle dikes and bank revetments 25,033 cubic yards of stone and
spalls, at 70 cents per cubic yard; 193,287 linear feet (4,556 sticks),
of pile timber, at an average cost of 104 cents per linear foot, and
11,733 tons (2,000 pounds) of coal, at from $1.50 to $2.28 per ton
were supplied by contruet; 8,860 cubic yards of stone and spalls, at
70 cents per cubic yard, were purchased in open market, and 17,431
cubie yards of stone and spalls, at 84.5 cents per cubic yard, and
4,083 cords of brush, at $1.97 per cord, were procured and loaded on
Government barges by hired 1abor.

The stone procured by hired labor was obtained from the quarry
at Little Rock Landing, Mo., which has been controlled and oper-
ated by this oflice since 1892, Active operations at the quarry were
suspended August 14 on account of eurtailing of field work.

In constriction of bank revetment at Kaskaskia Island under con-
tract, 114,900 feet b, m. of mattress lumber, at $34 per M. feet b. m.,
and 1480 cubic yards of stone and spalls, at $1.59 per cubic yard,
were furnished and expended by the contractor in completed work.

All other materials, supplies, stores, subsistence, etc.,, were pur-
chased under competitive bids therefor or in open market, and were
assembled and tested at the engineer depot, St. Louis, Mo., and
thence distributed to the various' working parties. All coal was
tested for payments on the British thermal unit basis.

Numerous inspections were mnde, as required, of materials and
applianees purchased in this vicinity by the Panama Canal.

PLANT,

All plant required for service was maintained in condition by
repairs in ordinary upkeep and received extraordinary repairs and
rebuilding as necessary to fit it for present and future service. The
towboats of this office, William R, King and General J. I, Stmpson,
and Nokemis (the latter borrowed from the Mississippi River Com-
mission), three steel stenm tenders and three smaller wooden tenders,
wete lkept in good repanir. Two small wooden tenders, the Cingue
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Hommes and Joachim, built 1898, were condemned as unserviceable
and were sold. Repairs incident to active service were made to the
four suction dredges. Repairs were made to 9 quarter hoats, 4 oflice
and survey boats, 27 wood hull barges, 1 wood hull pile driver, 2
steel hnll pile drivers, and 2 steel hull grader and derrick boats.
Connections were made to new boilers on the steamer Oleander,
helonging to the Lighthouse Service, with other alterations and
repairs required thercon,

At the Little Rock Quarry, as well as at tlie engineer depot, St.
Louis, derricks, drills, tracks, cars, and all machinery, tools, and
appliances, and buildings were kept in good condition.

The total amonunt appropriated for this district to June 30, 1915, is
$17,264,999.98, of which $1,495,000 was expended on the original pro-
ject under the acts of June 10, 1872, to June 14, 1880, inclusive, and
$1,100,000 was expended for improvements under the acts of 1905,
1907, 1908, 1909, leaving $14,369,099.98, to which should be added
$86,469.87 received from sales, ete., making a total of $14,456,469.85
available for improvement under the project of 1881 and its revisions,
The amount expended to June 30, 1915, from the amount available
for the project of 1881 by appropriations and miscellaneous receipts
was $18,939,5/4.48, leaving a balance of $516,915.37 unexpended. The
outstanding liabilities are $4,934.55 and amount covered by existing
contract $118,453.84, a total of $123,387.89, leaving $393,527.48 avail-
able June 30, 1915.

Amount expended during fiseul yoar $420, 100, 18
Reimbursable e 2 481, 04
Net expen ures oo e e 417, 709. 09

APPROPRIATIONS.

[As shown on p. 847, H, Do¢, No, 421 67th Cong,, 2d sess.]

Missouri River to Mera- Since adoption of pro-
mee River, June 10, Ject—Continued. o
1872 e $100, 000.-00 June G, 1900._..... - $100, 000, 00
Missour! River to Ohlo June 18, 1002 ____. G, 000, 0O
River, Mav, 8, 1873__ 200, 000, 00 Mar, 8, 1003 ... 650, 000. 00
Illnois Rlver to Ollo Apr, 28, 1904 ... €50, 000, 00
River, June 28, 1874, , Mar. 8, 1905.. ... 650, 000, 00
to Mar, 8, 1881 ______ 1, 795, 000. 00 Mar, 2, 1907_______ 2550, 000, 00
Since adoption of pro- May 27, 1908_.___ 250, 000, 00
joct: . o Mar, 4, 1909 ... 250, 000,00
Aug. 2,1882. . __ 565, 000, 00, June 25, 1010 _____ 250, 000, 00
July b, 1884 . ..... 6520, 000, 00 June 25, 1910 .____ 500, 000, 00
Aug. b, 1880_______ 3175, 000,.00 Feb, 27, 1011.____ 1,000, 000,00
Aug. 11, 1888, ____ 300, 000, 001 July 25, 1012______ 1, 000, 000, 00
Sept, 19, 1800 330, 000. 00 Mar, 4, 1913 1, 0090, (00, 00
July 13, 1892 ____ 525, 000, 00 Oct, 2, 1014 250, 000, 00
Mar, 8, 1803 ..__. 658, 333,83 | Mar, 4, 19165 ... 300, 000, 00
Aug. 18, 1804 ... .~ 758, 383, 88 —_————
Mar, 2, 1805 7408, 333, 83 Total approprig-
June 8, 1806 __ . _. 275, 000, 00 tions ___.__._.. 17, 264, 999. 98
June 4, 1807 _..____ 003, 333,88 | Miscellaneons receipts
July 19, 1807 ..__. 325, 000. 00 from sales, efe.a. 86, 469. 87
Juiy 1, 1808, ... (73, 338. 38 — —

Mar, 8, 1889 .~ 073, 333. 83 17, 851, 4¢9. 86
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nett, Mo.;:25 miles below. St. Francis; was taken as the head of im-
provement for St. Francis River, Ark., in order.to avoid confusion
‘or overlap as to:the limitation of the project for the improvement of
the St. Francis River; Mo. - Thi’s};gs oject continued until by the river
and harbor‘act of:June 18,1902, its scope was enlarged to that.of the
present project; which incliudes the L’ Anguille River up to Marianna.
An abstract of the work done prior to the fiscal year 1896 is given on
page 1692 of the Annual Report of the Chief of Engineers for 1896,

(b) L’ANGUILLE RIvER.

. The original project, which was for improvement by snagging
opérations, at an estimated cost of $15,000, was adopted by the river
and harbor act.of June 18, 1878, Appropriations ceased with that
made by the river and harbor act of June 4, 1880. The river and
harbor act of June 13, 1902, enlarged the St. Francis River project
to include this stream. '

HISTORICAL SUMMARY GIVING SCOPE OF PREVIOUS PROJECTS FOR
IMPROVEMENT OF RIVURS AND HARBORS IN THE ST. LOUIS, MO,
ISTRIOT.

1. IMPROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND -
MI'SSOURI RIVERS.

Project of 1872, superseded 1881; project of 1881, revised 1883;
modified. 1895, 1896, 1902, 1905, 1906, 1907, and restored, together
with dredging, 1910. = o o

In its ‘Ori%nal;oondi_tion .prior to any improvement, the navigable -
channel of the Mississippi River at low water had a natural depth in
many places.of only:3} to 4 feet. The main channels were divided by
islands and bars, which formed chutes, sloughs, and secondary chan-
nels, through which.considerable parts of the low-water flow were di-
verted, to the detriment of navigation. .

The first appropriation for work of itnprovement was included in
the river and harbor act, July 4, 1836, “ for a pier to give direction to
the current of the Mississippi River, near the city of St. Louis,” and
subsequently, 1837 and 1844, other appropriations were made for
work 1n the harbor of that city. In 1852 an appropriation was made
for work on the Mississippi River between St. Paul and the Ohio
River. The expenditures within this district under these old appro-
priations are now not known. - )

The original project for the general improvement of the river in
this engineer district for the benefit of navigation was recommended
by a board of engineers in report dated April 18, 1872. Work was
begun in that year and continued for a number of year’s,as'apgropr_ia-
tions were made.. The works consisted of solid dikes and dams of
brush and stone, to confine the low-water volume of the river to a
single channel, and of revetments to hold and preserve the banks from
erosion where necessary and advisable to do so. | .

‘Under this project work was done at the following localities: Saw-
yer Bend, Venice, Cahokia Chute, Arséenal Island, Horsetail Bar,
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Fort' Charties, Turkey. Island; i Kiaskaskia; Libérty' Islind;iDevils
Island;'and Cairo, and the total smount expendéd was $1,495,000- for
new: work. B N TS R S PPt
s ;;*";: e ST :.,':; v Py Rt '-,":Ej‘:‘-;';“’: iy Lari
2. REMOVING SNAGS:'AND ‘WRECKS FROM..THH: MISSISSIPPL: RIVER
BELOW THE MOUTH OF THE' MISSOURI RIVER, AND . OLD AND

ATCHAFALAYA RIVERS, . IR

' When'this work ‘was 'originiily begiin ‘the navigatioh ‘of ‘the Hives
was seriously obstructed by numerous.snags, logs, ete.,” which had
lodged in the channel, anid to which additions were made with each
rise of the river. ~A large number of wrecks of flathoats, barges,
steamboats, and other rivercraft also obstructed the navigable chan-

nels and menaced life and’ property, -\, .. -

~ For the removal of these obstractions; appropriations. werd madé
. ; yian 7oped oo Mo 1 ok ., Mt

as_early as;1824. The project adopted consisted ‘of, buildinig boats
suitable ‘for reimoving snags, logs, drift heaps, Wwrécks, ‘éte.,” and
operating them whenever the stage of the river was favorable ‘and
funds were available, and in cutting trees from caving banks to pre-
vent their falling into the river and becoming obstructions to naviga-
tion. o oL i ) P R T
Appropriations for this ‘work' were made’ at irregilar-intervals
-in lump sums, under the general style of “ Western rivers, dredging,
removal of snags, wrecks, and other obstructions, including Arkan-

sas, Mississippi, Missouri; andiOhiorRivers.” . = v 1
n the river and harbor ‘act’ approved:March 3, 1879, the first
definite allotment to each river was madé, and work was done under
these uncertain &ppropristions until August 11, 1888; when' the
present project was placed on a définite basis by the adéig,idn* ‘of :the
river and harbor act of that date, which provided & definite hnnhual
amount, $100,000, for" removal of “obstructions in:the Mississippi
¢ . i . Do e ..;j:t

River below the Missouri River. -

The approximate’ amount expended on ‘the ‘previdus projects-to
March 3, 1879, wis $358,627.35, and the work done to: that' date was
12,003 snags destroyed, 53,299 trees cut; 82 drift piles destroyed, dand

—1 wreck removed. S - - o

T, R Loy 1 S TR S I -"'fu; IV iyl .-’I.}
HISTORIOAL SUMMARY GIVING SCOFR OF PREVIOUS PROIECTS FOR

IMPROVEMENT OF RIVERS AND HARBORS IN' THE ROOK ISLAND,

ILL,, DISTRICT. L ST

MISSISSIPPT. RIVER.

- 1. Rock 1sland Rapids imﬁqpeme?@t‘ Mwméz’ﬁpi River —Thé Rock
Island{R.'gidS extend from Le Claire, I Rock. Island; TlLy4 dis-
tance of about 14 miles, ‘Tho initial pprpriation for théir niprove.
ment was made byact of J n,r;e‘zs,.;sge: . A board ‘of engineers in 1866
advised the cutting of, a channél throiigh 'the chaing of 'fock. ' Bagéd
on & siryey of Capt. B- O, Hains, Corpd of ugineets, fiads 1 1660
the original project as approved. . This project contemplatéd “the
connection of the deep pools by channels ciit tHrough the’chiaiis:200
feet-wide with.depth of 4 'féet it low water.” Thése plans wépe car-
ried out and virtually completed in 1882. A full report of ‘this im-
provement is in' Annual Report-of the Chief 6f Engineers for'1888,



