IMPROVEMENT OF RIVERS AND HARBORS IN THE ST. LOU!S, MO,
DISTRICT.

—

o '
RIEPORT OF MAJ. WI?JD}URR WILLING, CORPS OF ENGINEERS.

- 1
1MPROVEMENTS, .
. Page. . Page.
1. Mississippi River between the 2. Removing snags and  wrecks
Ohio and Missouri Rivers..... 2581 from the Misdissippi River
below the mouth of the Mis-
souri River, and from Old
and Atchufaiaya Rivers..... 2508
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1. MISSISSIPPI RIVER, BETWEEN THE 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
September 18 to December 28, 1915, as hereinafter described, at Sul-
phur Springs, Penitentiary Point, Fort Chartres, Turkey Island,
Ste. Genevieve, Crain Island, Liberty, Wilkinson, La Cours Island,
Union Point, Crawford, Hanging Dog Island, Devils Island, Price
Landing, Eliza Towhead, Cairo Protection, and Greenfield Bend,
and under contract October 18 to December 27, 1915, and March 10
to 27, 1916, at Kaskaskia Island, Two of the four suction dredges
under this office were in commission during the low-water season from
September 7, 1915, to December 81, 1915, and were operated on eight
channel bars which developed during that time. A-hydrographic
survey, not continuous, was made, covering in aggregate about 100
miles, including all dredged channels, shoal crossings, and caving
banks, River gauges were maintained and read throughout the year
and were inspected and repaired as requirad. The plant was re-
Haired and cared for at the engineer depot, St. Louis, and in the

eet at Giraysboro, Mo. : ‘

Materials were procured by contract and open-market purchases
and by hired labor, as was deemed most advantageous to the depart-
ment. ' :

CONSTRUCTION WORKS—HIRED LABOR,

Note.—Station numbers, wherever shown herein, refer to an origin at the
upstream end of the work at that locality. River stages, unless otherwise
noted, refer to the St. Louis gauge, 2581
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BULPHUR SPRINGS, 1LL, (34 MILES BELOW EADS BRIDGR, 8T. LOUIS).

{Nov, 19-Dec. 22, 1915.}

Hurdle dikes, repair—In order to strengthen and hold the outer
ends of the hurdles which had been much worn away during recent
years at this locality, Nos, 104, 11, 12, 18, and 14 were repaired with
piling and stririgers throughout: lengths of 50, 160, 200, 150, and 65
feet, respectively, To prevent further bank caving along these
hurdles, 1,380 linear feet of shore mattresses were built at their roots
us follows: No. 12, 110 feet; No. 13, 320 feet; and No, 14, 950 feet.
A spur hurdle 75 feet in length was built near Hurdle No. 14 to
prevent the formation of a destructive eddy. ;

Bank revetment, repair—Between stations 100 and 124475
repairs aggregating 71,100 square feet were made to the stone paving
‘along 1,745 linear feet of bank, and new stone paving aggregating
27,600 square feet was placed to the elevation of the 12-foot river
- stage along 1,270 linear feet of bank between stations 136-}-80 and
156-4-20. The bank-protection mattress was repaired along 915
linear feet (96,200 square feet) of bank between stations 115490
and 12790,

PENITENTIARY POIRT, ILL, (44 MILES BELOW EADS BRIDGE, 8T, TOQUIS),

{Nov. 5~Dec, 8, 19185,)

ITurdle dike, repair—The hurdle was repaired throughout 1,050
feet of its length at the outer end and the T head was entirely recon-
structed. The drift accumulated along 475 linear feet of the hurdle
was overlaid in the usual manner with woven-wire fencing and
weighted with stone,. - o

FORT CHARTRES WEST (48 MILFS BELOW KEADS BRIDGE, 8T. LOUIS),

[Oect. 19-30, 19186.]

Hurdle dam, repair—~Hurdle Dam No. 3, located about 100 feet
below the head of Xstablishment Island and across the slough be-
tween the island and the main Missouri shore, had been breached
at its eastern or island end, and also damaged near the Missouri
shore. The gap, 100 feet in width, was closed, and the damaged
_eribwork of piling and stone at the west end was repaired with
brush and stone. A large quantity of drift accumulated above the
hurdle along 420 feet of its length was overlaid with a brush mat
und weighted with stone,

Bank revetment, repair.—Between stations 020 and 15 the stone
paving, aggregating 7,000 square feet, was repaired throughout
860 linear feet of bank.

FORT OHARTRES, EAST (50 MILES BXLOW EADS BRIDGE, S8T. LOUIS),
[Oct, 30-Nov. 11§ Dec. 2-5, 1915.]

Bank revetment, repair—DBetween stations 24 and b6--50, 38,700
aquare feet of stone paving wefe repaired along 2,875 linear fept of
bank, and two spur hurdles 50 feet in length were placed in an eddy
at stations 34420 and 35--60.
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TURKEY IBLAND, ILL, (51 MILES BELOW EADS BRIDGE, 8T, LOUIS).
_ [Nov. 11-18, 1915.]

Bank rei:etment, répair—Between stations 69+70 and 94410,
21,400 square fest of stone paving were placed in repairs along
760 linear feet of bank.

STE, GENEVII’(E, ILI. (668 MILES BELOW EADS BRIDGE, ST. LOUIS). .
' [Oct. 25-Nov, 4, 1915.}

Hurdle dike No. 2, repair and restoration—This hurdle, which
was built during 1913, suffered a loss of 200 feet at its outer end
during the spring of 1914. The depth of water along the destroyed
section being not excessive during the present year, the hurdle was
restored for a distance of 250 feet, to its original length, and a T-
head 50 feet in length was driven at its outer end. The drift ac-
cumulated above 890 linear feet of the hurdle near the shore end
was overlaid with woven wire fencing and weighted with stone.

In the aggregate there were placed 48,200 square feet of founda-
tion mattress, 296 piles, and 22 stringers, and 5,800 square feet of
drift were sunk, '

CRAIN IBLAND, MO, (76 MILES BELOW EADS BRIDGE, S8T. LOUIS).
[Bept, 13-Oct. 28, 1915.]

Hurdle dikes, evtension and repair.—Hurdle No. 9, which had
been constriicted to a length of 2,600 feet, was not compieted because
of instifficient deépth of water at the outer end. The usual scouring
action of the river having increased the depth, the hurdle was ex-
tended 800 feet, to its ultimate length, 8,300 feet, and a 60-foot T-
head was consttitcted at the outér end. The hurdle was strengthened
throughout 100 feet of its length, and a drift mattress, 1,300 linear
feet, was built and weighted with stone, .

Hurdle No. 16, repair—A. gap 800 feet in length in this hurdle
was closed, and repairs were made throughout 150 feet of the piling;
the drift accumulated above the hurdle along 200 feet of its length
was overlaid with o mattress and weighted with stone,

In the work done on hurdles Nos, 9 and 15, 79,800 square feet of
foundation mattress, 1,130 piles, and 85 stringers were placed, and
23,900 square feet of drift were sunk. '

Bank revetment, extension.—Between stations 63 and 69, the bank
paving on Crain Island was raised from the 16-foot to the 22-foot
stage, 9,900 square feet being placed.

LIBERTY, MO, (85 MILES RELOW EADS BRIDGE, 8T. LOUIS),

[8ept, 16-Oct. 10, 1815.]

Hurdle Dam No. 16, new and repair—This hurdle was built in
1913 between the main Missouri shore and the west side of Liberty
Bar. The continued high stages of the spring and summer washed
away the bank at its main shore end for a width of 100 feet, and at
the other end, originally on a sand bar, 100 feet of the hurdle was
washed out and the bar cut away for 260 feet in addition. ' To close
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these gaps mattresses were constructed at both ends of the hurdle,
the piling of which was then extended to the new banks, which were
graded and Y\ ved. The total extensions are 475 feet, making the
present length of the hurdle 1,350 feut. In all 58,400 square feet of
foundation mattress, 21,600 square feet of stone bank paving, 426
piles, and 29 stringers were placed.

WILKINSON, ILL. (92 MILES BELOW EADS BRIDOE, 8T. LOUIS).

[Oct. 14-Nov, 18, 1915.]

Bank revetment, new.—The bank both above and below the pro-
tection placed during the fiscal year 1914 caved rapidly during the
high:stages of the spring and summer, the maximum erosion being
~ about 450 feet at a point about 2,000 feet below the foot of the pro-
tection, where a large eddy working upstream had destroyed about
100 linear feet of the work. , S L

The mattress was extended from station. 974-90 to 1004-10 and
from 181-4-70 to 141, 1,185 linear feet &151,700 square feet) being
placed. The bank was graded and paved to the top throughout the
same limits, 62,100 square feet of paving being placed. The original
mattress was 3,180 feet in length from station 100 to 1314-80.

LA COURS ISLAND, ILL, (84 MILES BELOW EADS BRIDGE, ST. LOUI8), )

[Oect, 5-26, 1915.]

Hurdle dike, restoration.—The spring and summer high stages cut
away the bank, destroying the shore protection and 190 linear feet of
hurdle adjacent thereto. The usual foundation mattress was placed
and the gap was closed with piling. Owing to the excessive depth of
water (40 feet) on the old hurdle line, the repair line is inclined
upstream in much shoaler water, making an angle of about 30°
at the junction with the old line. On account of a destructive eddy
below the hiurdle, the shore protection was extended 440 feet down-
stream, »

In all 270 linear feet of hurdle were restored, in which 59,000
square feet of mattress, 24,600 square feet of stone paving, 204 piles,
and 15 strin~ers were placed.

UNION POINT, ILL. (109 MILES BELOW EADS BRIDGE, 8T. LOVUIS),
{Oct, 28-Nov, 18, 1915.]
Hurdle Dike No. 6, restoration.—About 280 linear feét of the outer
end of this hurdle were broken down by ice durving the preceding
winter, leaving the foundation mattress intact: ‘This section was

restored by driving 840 piles in 3 rows of clumps and placing 22
stringers.

CRAWFORD, M0, (111 MILES BELOW EADS BRIDGE, BT. LOUIS).
[Nov, 17-Dec. 8, 1915.] k

Hurdle_dike, repair—Throughout 850 feet at the outer end of
this hurdle ice and drift had broken down the piling, leaving the
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tops at about the 10-foot stdge. This was repaired by driving 86
piles, sinfly or in clumps, immediately below the old piles, and
placing along them 9 stringers.

HANGING DOG ISLAND, ILL, (114 MILES BELOW EADS BRIDGE, ST. LOUIS),
[Nov. 20, 28; Dec. 10, 12, 1918,}

Hurdle Dike No. 9, repair.—The short section of mattress placed
at this locality in 1914 has been flanked by the river, and consider-
able damage has been done to the piling and shore protection of
hurdle No. 9. Repairs were made by placing 2,900 square feet of
bank paving, 7 piles, and 1 stringer.

DEVILS ISLAND, ILL. (126 MILES BELOW EADS BRIDGE, ST. LOUIS).

[Oct. 14; Nov. 21-Dee, 20, 1918.]

Hurdle Dam No. 1, repair and restoration.~This dam, constructed
across the chute between. the head of Devils Island and the main
Illinois shore during the fall of 1897, was originally 1,200 feet in
length, but has been increased by repairs and extensions to its
present length of about 2,000 feet. For several years it was fronted
and protected by an extensive bar, which has been,’lpartinlly washed
away exposing the lower half of the dam, the piling of which is
decayed and broken down. As the accretions behind the dam are
high, they were graded and paved with stone, but the lost piling
was not replaced. There was a gap of 190 feet wide in the dam at
its upper or shore end, in which the foundation and shore mattresses
were found uninjured, although the bank had receded about 30 feet.
A mattress, lightly ballasted with stone, was placed between the
old shore mattress and the new bank, and was carried to the top of
the latter, as the river fell so rapidly that barges could not be
brought over the bar to the bank with sufficient stone for paving of
regular thickness. - In all, 11,000 square feet of mattress, 6,400 square
feet of stone paving, 108 piles, and 5 stringers were placed.

Bank revetment, repair—Several detached sections of mattress,
total 37,800 square feet, were placed in front of hurdle Dam No. I,
between stations 73 and 784-40. The bank between stations 704-80
and 79, was graded and paved to the top, approximately to the 23-
foot stage, 48,700 square feet of paving being placed.  On Devils
Island, several small breaks in the paving between stations 81 and
88, 168 and 173, and at station 200 were repaired, 19,100 square feet
of paving being placed. The spur hurdles in the eddies at stations’
117 and 138 were repaired. ’

PRICE LANDING, MO, (168 MILES BELOW EADS BRIDGE, ST. LOUIS).

[Oct. 15-22; Dec. 21-28, 1815.]

Bank revetment, repair—Several small breaks in the paving, gen-
erally due to eddies, were repaired by placing short sections of mat-
tress and regrading and paving the bank. In all, 44,200 square feet
of matiress were placed between stations 182-}-50 and 191480, and
37,900 square feet of stone paving between stations 150 and 182,
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ELIZA TOWHEAD, ILL, (176 MILES BELOW EADS BRIDGE, ST. LOUIS),
[Nov. 35-Dec. 21, 1918.) '

Bank revetment, new, and repair—The bank at this locality had
caved rapidly duriiig the preedding summer and threatened to flank
the head of the detached section of revetment placed December, 1911,
beginning at station 65, ' During the present season the mattress,
which was made tmusually wide (160 feet), was éxtenided upstream
from station 65-4-95 to 57+-65, 181,600 squire foet ‘,béinlgéilh'céd'. The
bank was graded and was paved to the 30-foot stage ‘(Cairo ghuge)
from station 57--65 to 62-4-66, and below the latter station the paving
was raised about 10 feet higher to the top of the bank, 36,500 square
feet being placed. In repair, 7,000 square feet of paving were placed’
between stations 65 and 68, :

CAIRO PROTECTION, ILL, (177 MILES BELOW KADS BRIDGE, 8T, LOUIS).
‘ {Nov, 20, 80; Dee. 8, 1915.]

Bank revetment, repair—A small break in the paving, 5,600 square
feet, between stations 984-50 and 100 was repaired.

GREENTFIELD BEND, MO, (180 MILES BELOW EADS BRIDGE, ST, LOUIS),
[Oct, 22~Nov. 28; Dec. 16-22, 1915.]

Bank revetment, new, and repatr.—A section of mattress 175 feet
in width (50,400 square feet) wasplaced between stations 514-50 and.
544-95, where the old mattress and paving had sunk, and the bank
between these stations was regraded and f)aved to the 33-foot sta%e,
20,600 square feet being placed. At the lower end of the work the
mattress was extended from station 68425 to 81480, It was made
160 feet wide to station 80, at the upper end of an abandoned railroad
incline and 60 feet wide for a distance of 130 feet along the outside of
the incline, 202,700 square feet in aggregate being placed. The bank
was graded between stations 68-4-25 to 71, and 4,500 square feet of
paving were placed in a narrow strip along the shore edge of the
mattress,

_ CONSTRUCTION WORKS—CONTRACT.

KASKASKIA, ILL, (89 MILES BELOW KADS BRIDGE, 8T, LOUIS,)
[Oct. 18-Dee, 27, 1915 ; Mar, 10-27, 1918.]

_ Bank revetment, new~-Under contract with Rust & Swift. of
St. Louis, the construction of subaqueous mattress discontinueé in
May, 1913, because of high river stages, was resumed and 3,610
linear feet (451,200 square feet) were built between stations 110-4-20
and 146+-30. The outline of the bank being very irregular, a number
of detached “pocket” mattresses, totaling 38,900 square feet, were
built between the same limits. *

During the fall season, the bank, throughout the section pro-
tected by the mattress, was graded for stone paving, using the hy-
draulic method and hand shovels, a drag-line seraper, teams with

lows and scrapers, and a slitice box extending from the top of the

ank to theé water to remove material shoveled K‘hand. :

Durinﬁfthe fall and spring seasons the pavihg wis completed to

the bankfull stage (26 feet, Chester gage), 268,700 square feet
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being placed. comfletion of this; contract; involving about 1,500
linear feet additional, is contemplated when the river reaches a stage
sufficiently low for ‘a«ivantageous work.

DREDGING,

Un'usu‘all?r hiib stages with more than am?le depths for naviga-
tion prevailed throughout the greater part of the low-water season
of.1955, and less than half the usual amount-of dredging was re-
uired. : ,

1 The average daily stage for July, August, and September was
nearly 25 feet on the St. Louis gage, or 10 to 15 feet higher than
normal for those months. o : -

Several bars of 84 and 9 feet depths developed early in September,
and threatening to become obstructive to 8- oot navigation, the two
self-pro elling dredges Fort Gage and Fort Chartres. wers accord-
ingly placed in commission, September 7, but Qonsicférable rise in
stage tl})\en occurred and no dredging,was required until the middle
of October, During the remainder of the season these two dredges
did all work required, and as the nonpropelling dredges Selma and
Thebes were not needed, they were not placed in service, ‘

The Fort Gage was in commission eptember 7 to December 81
(116 dayslzv, and during 88 working days dredged across 6 channel
bars; the Fort Charires was in commission September 5 to December

24 (111 days), and during 14 working days dredged across 2 channel
bars; also, while not needed for channel work, the Fort Chartres
cleared out in 15 days, below Grays Point (187), a new harbor for the
floating plant of this engineer district,

The two dredges were operated for a total of 6114 hours, a little
more than only one-ninth of their total time in commission, and
maintained a good 8-foot channel throughout the district during the
low-water season until navigation was stoEped‘ by ice (Dec. 28)
when they were placed in winter harbors, the Fori Gage at United
States Engineer depot (8), and the Fort Chartres at Graysboro

~(189). These dredges were also used to assist the one towboat in
commission to deliver materials and supplies, and to patrol and
sound the steamer channel from St. Louis to Cairo,

Seven main channel bars were dredged, of which one was dredged
twice (Brewer Point); and work at two others (Danby ‘and Grand
Tower) was discontinued for short eriods becnuse of high river
stages and the urgent need of the dreg es for towing,

Beneficial results were obtained in all cases although the dredging
at Grand Tower was not fully completed in width; on account of
packed gravel and bowlders accumulated in the bottom of this chan-
nel the cut could be dredged to only 1 foot below the zero of the Grand
‘Tower gauge, whereas the original bottom of this channel (dipper
dredged, 1909 to 1912) was 2 to 4 feet lower. The accumulation of
large and heavy solid materials is probably due to the previous long-
continued high stage of river (for almost entire year) bringing such
material from the upper reaches of the river.

The gain in depth due to dredging of bars varied from 33 to 54
feet; the total length of the seven completed channels having widths
of 200 feet or more was 2§ miles. The total amount of material
dredged was 513,600 cubic yards, giving an average dredge rate of
840 cubic yards per hour.

50001°—gNg 1916——184




Tabie of work done by U. S. dredges *“ Fort Gage'” and “Fort Chartres® during the fiscal year ending June 30, 1916.

8898

1 Actual ¢
from Bt. Days’ ” Total |- Gain
Dredgs. Bars dredged. Louis Tncosive dates, dred: devde- | Matocial | Suts fo ' in
Fridge). - | time, I T ength. Dapth. | Widtn_| S0
Miles. Hours.| Cu.yds.| No. | Fect. | Feet. | Feet. | Foet. | Feat.
Fort Gage. 19 51746 | 40,100 7| 7,701 L4m| " 10 200
Fort Chartre«. . 4 8! s33| el 9li,es| 20| 12 28
Do..... 61 6| S5t | 56600 8] o,675] 2,000] W s
Foet Gage....... 0oL lllT T 108 Bl @] 560 7112,000] 20300] 14 10 s
Do 121 6 61,900 41 9,005 2,300- 200
Foet Chactres 130 15 :353} 130,000 81 10,000 gim jr m
Fort Gage.... 158 5| ‘a5 | e3len 5! gms] om| 12 200
Do...... 166 3| so | 31400 8| 4,555 75| 13 200
: 167 6 64 000 910,275 1,600 Y
67 611} |*513,000 63 | 83,900
1Xot In sin channel; wintar hachor foc floating plsat, 3483, 600 cubjc yacds dredged from maln channel,
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RIVER BTAGE,
Diring the entire year, with the exception of short periods in
November,: December, January, and March, the river stage was
unusually high, and with the exceptions, total only'28_dags, in the
months mentioned, the stages were above the mean daily stages,
Five very marked rises within three months, one in July, two in
August, one in January~February, and one in Ma , equaled or
slightly exceeded the flood or * bankful ” stage (30 feet) at St. Louis,
and in the first four instances established new records for extreme
high stages on their dates of occurrence. The mean stage for the
year was 19.3 feet, or 6.9 feet above the mean stage for 55 years,
St. Louis gauge. ‘
8t Louis gauge, 1914-15,

.| Normal

Higheat Lowest | range,

Date monthly Date. monthly | 85 {oata

' gauge gauge | continu.

readings, . readings.] ous
. records,
1915, Feel, L 1918, Feel, Feel,

JUIY 23t vii s iarrra e 3 SR I £ (1 R 22.0 | 20.0-14.5
AE 22, 0o ivivesnnarenintnnncennnnns 30,4 | AUR 3L, c.iirnnivernnnrenennnrinnon 19.5 | 14,5~ 0.5
BOpL. 18, . uierreuireennrcnnrensasnns 24.3 1 86pt. 10, . e 125 0.5- 0.0
00, B, vsviverravecenacrecsnananasens 22,21 006 Ble e iviinerersreenscorsrnnnnnn 1.0} 9.0-80
NOV.B0. i vvrvnarnerencinnsensnsonens 15,5 | NOV. 1. . ciiverencnncorennnonnonnes 7.4{ 8,0-70
DEt, Levatinarcrnrennennernsnanasans 1.9 | D00 B cnreeennen, saf{ 858
1016 : 1018 .
B 1 R ) P 31.4 %’?ﬂ- lo-l --------------------------- 4.0 700_ 8.0
| T ) 31.4 ) U O 12.81 8.0-11.5
Mar.3leveeinnnnn..... 20,2 | Mar Moo iiviviinarssnnsrisennnns 11.3 | 11.5-16,8
Apr. L, 2. . i vviannn.. 26,21 APTeB0ie .. errrerrerreniannennnnnns 21,9 | 16,5-19.0
oy Bl 30.0 | May 13,... 0 i il 21,1 | 10.0-18.0
UNB L. . erinensicurannensncanconsons 20.7 1 JUne 30.. . .veervenenrnreoncnrorenns 22.6 | 18.0-20.0

OCHANNEL CONDITIONS,

Channel conditions were under constant surveillance by the district
towboats and dredges while in commission from September 1 to De-
cember 31. During July and August, and the following spring sea-
son, the steamers were not in commission, with the exception of one
towboat employed in towing plant from Graysboro to St. Louis
during the early part of May. ) S ,, ‘

During the faI{’ season between the mouth of the Missouri River
(—16) and St. Louis (0), the legally required 6-foot depth was
maintuined by natural nction of the river; between St. Louis (0)
and the mouth of the Ohio River (183), a channel of required di.
mensions, 8 feet depth and 200 feet widh, was mainained except
for short periods of time at the seven bars hereinafter note , Where
the required dimensions were quickly obtained by dredging or by
the action (natural scour) of the river itself.

The least depths observed throughout the year were as follows:
In July and August, unusually high stages prevailed and channel
depths were more than ample for myvigation. In September, 8
feet at Moro Tsland (60) on the 10th; in ctober, 8 feet at Scheni-
mann g121); on the 28th; in November, 6% to 7 feet, at Brewer Point
(166) 10th to 14th, and at Sliding Towhead (159) on the 16th and
17th; in December, 6 feet at Schenimann (121) on the 25th, and 74
feet at four other bars, on the 22d and 23d. Ruling depths on other
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shoalest bars were not légs than ‘8 feet; Navigdtion was practically
stopped by snow on the 24th and 27th of December.. . The river stages
always being 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 depths
on bars, as asceértained by pilots of this office on: through trips, were
issued during the fall season to vessels and the public through the
Lighthouse Service. . B :

SORVEYS, EXAMINATIONS; AND CHANNEL MARKS.

A hydrographic survey was made, covering about 100 miles of
river, or one-half of the entire district between the mouths .of Ohio
and Missouri Rivers, S
Fourteen new triangulation stations were established. Fourteen
miles of levees in Illinois were located and 14 miles of levels were
run between the river gauges at Grays Point and Commerce.

Surveys, general and special, were also made as re uired, and
included all localities where construction works or dre ging were
in progress or immediately prospective; also where considerable
changes, due to caving banks and shifting channels, had taken place.

Also, dredged channels were marked with buoys. and steering
ranges in addition to the regular beacon lights of the Lighthouse
Service. .

PHYSICAL DATA.

The river gauges were maintained and read daily throughout the
year am]i their records were checked by plotting on the official hy-
drograph. : \

Dgurilx)lg the year the river at St. Louis oscillated 28,2 feet, between
stages 27.4 feet (Jan. 31, Feb. 1) above and 0.8 foot (Dec. 29) below
standard low water (4 feet, St. Louis gauge). The normal yearly
oscillation is about 24.7 feet, between 22.9 feet above and 1.8 feet
below standard low water.

During the extreme high stage in July, three measurements of
discharge of the Mississippi River were made at the mouth of River
des Peres (8), St. Louis, with results as follows:

e e

: - | Areaof Widthof Volume:

St. Louls Mean . Mean 0

Date. gauge. | 83 | depth. ':,‘:;’ velocity. m Mathod. tions.
1915, Fet, | gt | Feat. | Fea, Fteses, (Secccuqpt] ,
Y Levsednanas 2.2 | 76,500 43,3| '1,787 6.79 | 519,700 | Meter....... ¥
Lovereniminons 2925 74,750 | 42:3( 1767 7.20 | 638,500 | Rod fioats...| F.
Jerrreeennen 27.900 69,3%0 | 38| 1,740 8.55 | 454,600 |.....do......| ¥

MATFRIALS,

For the permanent works of improvement, construction, and repair
of hurdle dikes and bank revetments 12,195.08 tons (2,000 ‘pounds)
of coal, at a cost of from $1.38 to $2.25 per ton, were supplied by
contract; 74,392 linear feet (1,498 sticks) of pile timber, at an ‘aver-
age cost of 11 cents per linear foot; 40,927 cubic yards of stone and
spalls, at from 60 to 69 cents per cubic yard; and 119,630 feet b. m.
of mattress lumber at an averagée cost of $14.45 per M. feet b; m.,,
were purchased in open market; and 8,042 cords of brush, at $1.82
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peg cord, were prociréd and loaded on Government barges by hired
la ors S ) » . . . ) . . )
In constiuction of .bank revetment at Kaskaskis Island, under

contract, 495,200 feet; b. m. of mattress lumber, at $34 per M. feet
b. m., and 15,212 cubic yards of stone and spalls, at $1.59 per cubic
yard, were furnished and placed by the contractor in completed worlk.

All other materials, supplies, stores, subsistence, etc., were pur-
chased under competitive bids therefor or in open market and wers
collected 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. ‘The following tests of
samples of materials were also made for other engineer offices: Coal
and rope, ‘secretary’s office, Mississigpi River Commission; rope,
engineer offices, San Francisco, Cal., first and second districts; Cin-
cinnati, Ohio; Nashville, Tenn. ; and inspection of castings for Port-
land, Oreg., engineer office and United States Lighthouse Bureau,
San Francisco, Cal.

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 re-
pairs 1 ordinary upkeep and received extraordinary repairs and
rebuilding as necessary to fit it for present and futiire service. The
towboats of this office, William R. King and General J. H. Simpson,
three steel steam tenders, and two smaller wooden tenders were thor-
oughly re}ﬁaired. One very old small wooden tender, the Cahokia,
was sunk November 13 in very deep water while in tow en route to
St. Louis, and could not be recovered. Repairs incident to active
service were made to -the four suction dredges, Repairs were made
alsp to 6 quarter boats, 2 wood-hull derrick boats, 27 wood-hull
barges, 4 steel -barges, 11 wood-hull' pile drivers, 4 steel-hull pile
drivers, 2 steel-hull grader and derrick boats, and 1 wood-hull store
boat, i?epai’rs were made as required on the steamer Oleander, be-
longing to the Lighthouse Service, for which reimbursement was or
will be made by the lighthouse appropriations.

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

The total amount appropriated from July 4, 1836, to March 4, 19185,
is $17,956,599.98, as shown on pages 488 and 490, House Document
1491, Sixty-third Congress, third session, under the following head-

ings:

Illinofs River to Ohio River $4, 110, 000, 00

Missouri River to Ohjo River. e 18, 748, 589, 98

Missourl River to Meramec River.... —— 100, 000, 00
Totul A 17, 958, 509, 98

Approprlate(.l by river and harbor act of July 27, 1916__________ 350, 000, 00

s . L : : 18, 808, 599, 98
Of the above total amount there was appropriated in
the years 1886, 1887, and 1844 for pler near St,
Louis and obstructions in harbor of St, Louls {not

considered In previous project of 1872 nor existing

project of 1881) the sum of. $75, 000. 00
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By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,

1882, 1890 there was allotted for work above the

mouth of the Missourl Rlver (not in the present

district) the sum of oo $205, 000, 00
¥rom the appropriation of 1879 there reverted to the

Treasury the amount allotted by the act for Wit-

tenberg, Mo 10, 000, 00
: $200, 000, 00
Leaving for work in the present district between the mouths of
Missouri and Ohio Rivers under general acts for work in the
district and special acts for work at certain localities in the o
_ distriet_ —— 18, 018, 599, 88
Recelpts from sales : ‘ 88, 255, 07
Total 18, 104, 855. 05

There was expended on the original project ‘ander the acts of June
10, 1872, to June 14, 1880, inclusive, $1,495,000, and under the exist-
ing project of 1881 there has been expended to June 30, 1916,
$16,071,901.82. The amount unexpended June 30, 19186, is $187,953.28,
The river and harbor act of July 27, 1916, appropriated $350,000,
making a total of $587,958.23. The outstanding liabilities J une 30,
1916, are $8,062.26, and amount covered by contract in force $79,-
183.b4, leaving $448,770.85 available for the coming year, in addition

to $1,936.58 due from other appropriations.

Amount expended during fiscal year $387, 455. 08

Reimbursable.... - 6, 700, 42

Total . : —— 830, 754. 66
APPROPRIATIONS.

\ [Bee H. Doc, No. 1461, 634 Cong., 8d sess,, pp, 488 and 490}

Under former projécts, from July 4, 1836, to Mar, 3, 1881, inclu-
sive, and under the following heads: Pler near St, Louls and
obstructions in harbor of 8t. Louls, years 1836, 1837, and 1844,
$765,000; Illinois to Missourl Rivers, year 1872, $25,000 ;. Mis-
souri River to Meramec River, year 1872, $100,000; Missouri
River to Ohio River, year 1878, $200,000; Ohio River to
Illinols River, years 1874, 1878, -$440,000; Illinols River to
Ohio River, years 1875, 1876, 1879, 1880, 1881, :$1,450,000;
channel opposite St. Louls, Mo, year 1876, $20,600; fce
harbor at St. Louls, Mo, years 1sxv, 1881, $60,000; Cape
Girardeau and Minton Point, years 1880, 1881, $30,000, aggre-

gating e o e e b e e e $2, 409, 600, 00
Present project: . == A L
Aug, 2, 1882, Cairo to-Illinols River 600,.000. 00
July 5, 1884, Illinois River to Ohlo River._ 520, 000. 00
Aug. 5, 1896; Illinois River to Ohlo River - 376, 000,00
Aug. 11, 1888, Illinois River to Ohio River Ae 300, 000, 00
Sept. 19, 1890, harbor at St. Louis, Mo 182,000..00
Sept. 19, 1890, Illinols to Ohlo River_ .. ... __________ 400, 000, 00
July 18, 1892, Ohlo River to Missourt River — 5265, 000. 00
Mar, 8, 1893, Ohlo River to Missourt River__..____________ 658, 333,48
Aug, 18, 1804, Ohilo River to Missouri River : 768, 843. 33
Mar, 2, 1895; Ohio River to Missourt River : 758, 333, 83
June 8, 1896, Missouri River to Ohio River. —— « 275, 000, 00
June 4, 1897, Ghio River to Missour! River - 678, 333. 83
June 4, 1897, preventing break in Mississippi River at Beech- L e
vidge, Yo - - 100, 000, 00
June 19, 1807, Ohio River to Missour! River 826, 000. 00
July 1, 1808, Ohlo River to Missouri River 078, 833, 83
Mar, 3, 1889, Ohic River to Missour! River. oo _.__ 673, 838, 83

June 6, 1900, Ohio River to Missouri River. 100, 000, 00
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Present project—Continued, |
June 18, 1902, Oixto River to Missouri River $650, 000,

00
Mar, 8, 1908, Ohlo River ‘o Missouri River 650, 000, 00
Apr. 28,1994, :Ohio River to Missoutl River 660, 000, 00
Mar, 8, 1905, Ohio River to Missourl River... . ..________ 650, 000, 00
Mar. 2, 1907, Ohlo River to Missourl River : 250, 000. 00
May 27, 1908, Ohlo River to Missouri River...... . _________ 250, 000,00
Mar. 4, 1908, Ohio River to Missouri River: .. . _____ 250, 000, 00
June 25, 1910, Ohlo River to Missourl River 250, 000,00
June 25, 1910, Ohlo River to Missourl River 500, 000. 00
Feb, 27, 1911, Ohlo River to Missourf River.. 1, 000, 000, 00
July 25, 1812, Ohlo River to Missouri River 1, 000, 000,00
" Mar, 4, 1913, Ohio River to Missouri River. 1, 000, 000. 00
Oct. 2, 1914, Ohfo River to Missouri River 260, 000. 00
Mar, 4, 1915, Ohio River to Missourl River 800, 000. 00
July 27, 1916 850, 000. 00
Total of appropridtions 18, 808, 509. 98

Of the above total amount there was appropriated in

the years 1836, 1837, and 1844, for pler near St. Louils .
- and obstructions in harbor of St. Louls (not considered K

in previous project of 1872, nor existing project of

1881), the sum of e $75, 000
By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,

1882, 1890, there was allotted for work above the

mouth of the Missouri River (not in the present

district) the sum of - 205, 000
From the appropriation of 1879 there reverted to the

Treasury the amount allotted by the act for Witten-

berg, Mo 10, 000 .
i —e 290, 000. 00
Leaving for work in the present district between the mouth of
Mizsouri and Ohlo Rivers, under genersal acts for work in the
district and special acts for work at certaln localitles in
the dlstrict oo 18, 016, 599, 98
Receipts from sales 88, 265, 07
Avallable for work in distriet__ 18, 104, 855. 05

- Smmasve——

CONTRACTS IN FORCE,
Name: Rust & Swift. .

Work: Constructing 10,000 linear feet of river-bank protection.

Price per linear foot: $12,50, approximately,

Date of approval: April 29, 1915,

Date of beginning work: May 10, 1915.

Date of expiration: Decerber 81, 1915, Extended to December 31, 1916,

Percentage of completion: 40,

Name: O'Gara .Coal Go., trustee,

Work: Furnishing 1, tons coal at St, Louls, Mo,

Price per ton: $1.75 on cars,

Date of approval: February 7, 1916,

Date of beginning work: January 26, 1918,

Date of expiration: December 81, 1916,

Percentage of completion: 50, $

Name: Southern Coal, Coke & Mining Co,

Work: Furnishing 5,000 tons conl aboard or alongside steamers and 15,000
tons coal on barges, at St. Louis, Mo.

Price per ton: $1.70 aboard steamers, $1.45 alongside steamers, and $1.40
on United Statee barges, .

‘Date of approval: February 19, 1916

Date of beginning work: January 18, 1016,

Date of expiration: December 81, 1916,

Percentage of completion: 5.

Name: The Monongahela River Consolidated Cloal & Coke Cb. {Succeeded
Jan, 10, 1916, by Pittsburgh Coal Co.)




IMPROVEMENT OF RIVERS AND HARBORS IN THE ST. LOUIS, MO..
DISTRICT,
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IMPROVEMENTS,

e e e e e Fage, - Page,
1, Mississippi River between the 2. Removing snags and wrecks
Ohio and Missouri Rivers.... 2677 from the Mississippi River
. below the mouth of the Mis-
souri River, and from OId

and Atchafalaya Rivers. . ... 2694

FOR DESCRIPTION OF IMPROVEMENTS IN THIS DISTRICT SEE PAGES 1115 TO 1121,

L MISSISSIPPI RIVER, BETWEEN THE OHIO AND MISSOURI RIVERS.
" WORKS OF IMPROYEMENT.

The standard forms.of construction were used. :

During the year works of permanent improvement by hired labor
were in progress Afigust 16 to December 12, 1916, as hereinafter
described, at mouth of Misscuri River, Sawyer Band, Horsetail, Twin
Hollows, Sulphur Springs, Michsels Landing, Osborne Field, Fort
Chartres, Turkey Island, Liberty, Union Point, Crawford, Han ring:
Dog Island, Devils Island, Price Landing, Beechridge, Cniro Pro-
{ection, and Greenfield Bend. and under contract August 14 to
December 15, 1916, at Kaskaskia Island. . The four suction dredges
of this office were in commission during the low-water season, Augnst
I to December 22, and were operated on 16 obstructive channel bars
which developed during that time., A dipper dredgs purchased
frem the Rock Tsland engineor office was made rendy- for service, put
by reason of the appenarance of running ice was not placed in com-
mission. Hydrographic surveys were made covering about 33 miles
of river and including all dredged channels, shonl crossings, and
enving banks, River ganges were maintained and vead throughout
the year and were inspected and repaired as required. The plant
wans repuired and cared for at the $t. Louis engincer depot and at
fleet in winter harbor, Grayshoro, Mo.

Muterials were procured by contract and open-market purchases
and by hired Iabor, gs was deemed most advantageous to the depart-
ment,

CONSTRUCTION WORKS—IJIRED LABOR.

Nore.—Statlon numbers. wherever sihown hereln, refor to an origin at the
upstream end of the work at that locality, River stuges, unless otherwise
noted, refer to the St. Louls gnuge,

13761--eNa 1017—--160 20717
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MOUTH OF MIBEOURT RIVER, ILl.,, 16 MILEK ABOVE ST, rLons!

[Nov. 7-10, 1016.]

Bank revetment, vepair—Between stations 0 nnd 104, 7,200 square
feet of paving were placed.

NAWYHR BEND, MO, 7 MILER ABOVE 81, L.OULN,
[Nov, 10-16, 1916.]

Banke 7-0?1etwwnt, -frepa'i‘r.—-'l‘lw hend of the work at station —30 w;vas
secured by 1,200 squave feet of paving; and between stations 48 and
8£f$,b8,7l({)() square feet of paving were placed along 600 linear feet
of bank. e

HORBETALL, MO.,, 9 MILES BELOW ET, TOUILS,

{Nov, 16, 1914,]

" Bank vovetment, vepair—At station 40, 1,200 square feet of pav-
ing were placed, 4

TWIN HOLIOWS, WEST, 14 MILES BELOW AT, TOUIS,
[Nov. 17-20, 1018,]

Banle revetment, repair,—Between stations 20 and 80 9,400 square
feet. of paving were placed nlong 900 linear feet of bnnix.; :

RULPHUR SPRINGSH, ILL., 24 MILES BRIOW 8T, TOULH.
{Nov, 21-28, 1014.]

Bank revetmens, répair—Between stations 116 ‘and 120, and near
outer end of hurdle No, 11, 2,800 square feet of paving were placed.

MIOHAKLS TANDING, MO0, 37 MILKS BETOW BT, TOUIR,
[Nov, 25, 1916.} _
Hurdles, repair—At the outer ends of hurdles Nos, 1 and 2, on

.,

river side of Michaels Towhead, 2,500 squnre feet of paving were
placed.

OHBORNE FIBLD, 1L, 45 MILES BELOW 8T, LOUIN,
{Nov, 27, 1914.)

Bank vecctment, repaiv—Between stations 76 and 88, 2,800 sguare
feet. of paving were placed nlong 275 linear feet of bank.

FORY CHARTRER, WEAT, 48 MILES RELOW 8%, LOUIH.
[Nov, 28, 1910.)

Bunle revetment, 7’6{)(1.i7'.—~Bet\\'eel‘| stations 12 and 14, 1,500 square
feet of puving were placed nlong 126 linenr feet of bank.

1 Origin of river dlstances taken at Bads Byldge,
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. «}‘()?{T UH.\B’I‘BES, KAST, 51 MILES BELOW M7, LOUIH.
' [Aug. 16-Nept: 121 Nov, A-Dec. 12, 1916, ____

 Bank revetment, repatr—A pocket. mattress) 436 linour feet. (85,
100 square feet), wag built in an eddy which had destroyed the pav-
ing between stations 40 and 45-1-40, cansing the bank: to recede from
50 to 80 feet behind the orjginal mattress. Repnirs were also made
hetween stations 27 and 60 (the lower end of the work)-; 8,000 euhic
yards of earth were graded from the bank and 38,500 square feet of

paving were placed,

TURKEY IBLAND,:H‘J,., 62 MILES BELOW 8T. LOUIH.
[Aug. 21-8ept. 18; Dec. 1-8, 1916.]

Bank: ‘revetment, ‘-re{vm'r.-—i'l‘hree pocket mattresses, varying in
length. from 60.to 500 eet, total léngth 800 feet (66,900 s«i)ua.re feet),
were built to check caves or slides at this locality, The bank nbove
the mattresses was graded, 8,000 cubic yards of earth being removed,
of which dredge Fort Gage removed 6,800 cubic yards during a period
when not required for service in the stoamer channel, The paving
was completely repaired, 81,400 square feet being placed between
stations 64--75 and 96--16, the lower end of the work. -

LIBERTY ISLAND, MO, 82 MILES BELOW BT, T.()Ulﬁ.
[Aug, 81-Sept, 80.]

Bank‘re'vetmnt, repair~—The point at Bishop Landing, Mo., was
protected by 18,900 square feet of paving,

‘LIBERTY, 0, 83 MILES BELOW 8T, IOUIS,
fAug, 20-8cpt, 28, 1016.]

Hurdles, repair~~The hurdles at this locality, which since con-
struetion in 1896 had become decayed and broken down at their outer
ends, were repaired throvghout lengths rojecting beyond the accre-
tions as follows: No. 1, 400 feet; No. 2, 800 feet; No. 8, 150 feet; No.
4, 30 feet; No.'5, 80 feet; No. 7, 15 feet; total, 928 feet. TIn all, 393
piles wera driven and 42 stringers hung,

LINENTY BEND, ILL,, A6 MILER RELOW AT, LOUTH,
{Dec, 11-12, 10216,]

Banle revetment, repair—Between stations 20 and 80, and 69 and
78,-1,000 square feet of paving were placed along 1,400 linear feet of
bank.

UNION POINT, [{.Y,, 100 MILES BELOW 87, TLOUIg,

{Oct. 8, 4, and 28-Nov, 9, 1910,]

. Hurdle No. 6, repatr—The outer end of this hurdle, lust repuired
in July, 1913, was strengthened for 50 linear feet with eight addi-
tional 8-pile clumps and three stringers.

{Turdle No. 9, new extonston.—Thie hurdle was constructed in 1911
across the chute from the main-high bank to the cast bank of Craw-
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ford Towhead, near-its head ; since then the towhead has gradually
been washed away, exposingti:e outer root of the hurdle. To prevent,
further destruction, a shore protection mattress 445 foet in length
was placed around the head of the towhead; and the ‘hurdle was re-
paired and extended to the estiblished channel limit, & distance of
460 feet. 1In all, 81,900 square feet of mattress, 16.800 :square’feet- of
paving, 315 piles, and 26 stringers were placed, and 700 cubic yards
of earth were graded from the bank, ' - SR 2

CRAWFORD, M0, 111 MILEE BELOW HT. LOUIR,
[Bept, 26-0ct. 5, 1916.] ,

{Turdle, repair—The hurdle at this lpeality, built in 1911, had be-
come decnyed and badly broken down, though suffering no recent
diminution in length. It was strengthened throughout 875 feet. at
the outer end, or about three-fourths ‘of the present hurdle length, by
placing 214 piles and 186 stringers.

HANGING NI IBLAND, 1LL., 118 MILES BELOW 8T, LOULB,
[Sept, 19-Nov, 10, 1916.)

Hurdle No. 9, emtension.—The bank hiad receded 300 fest from the
root of this hurdle, leaving it detached and likely to become obstrue-
tive to navigation. It Wwas again connected to the bank on tho con-
tinuation of the original line, and the new shore end was graded and
paved, In this werk 50,200 square feét of mattress, 12,400 square
feet of paving; 227 pilés, and 19 strin%ers -were -placed, and 3,800
cubic yards of earth were graded from the bank. - SR

Hurdle No. 10, repair-—To strengthen the outer end of this hurdle,
40 piles were driven; the accumulated drift was evenly distributed
along the upstream side, overlaid with woven wire fencing (2,800
square feet) and ballasted with stone,

Hurdlc No. 11, repair,—The T head . was vepaired by placing two
piles and two stringers; six clumps were recabled. e S

Bank. protection—In order to protect the bank; which hid recednd
150 feet from: the section of mattress ‘glaced May, 1914, 1,900 feet
above hurdle No. 9, a short connecting hurdle was i)nilt,bahveon'-the
old mattress and sfnore, in which were placed 42,000 square feot of
mattress, 7,100 square feet of paving, 280 piles and 16 stringars, and
1,600 cubic yards of earth were graded from the bank.

DEVILE IRLAND, ILY., 126 MILES BRLOW ST. LOUIS,

[Oct. 2-Nov. 11, 1916.]

Bank (n-oteotion.——-The bank had been eaving rapidly in this local-
ity, at the place known ss Measels Field, about midway along the
island, A mattress was placed along the front in 1897, but the bhank
continued to cave froin the lower end of this mattress (station 151)
to the timber nbove (station 118), and the mattress was detached
from the shore, the maximum bank recession being 600 feet, In 191
a spur hurdle was built at station 189 to connect the detached .mat-
tress to the bank, and in 1913 a mattress was begun at station 141
and continued downstream to hurdle No. 11 (station 201--70), near
the foot of the island. The spur hurdle had recently caved off, and
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the continued caving menaced the head of the protection of 1913. In
order o correct this, p short section of mattress, 280 linear feet
(26,600 square feet), was placed’ at the upper end of the caving bank
between stations 118 and 120--30, and g larger section, 1,170 linear
feet (189,900 ‘square feot), b:tween stations 131428 and 1454-98.
The bank’ along the sections of mattress was graded, 19,900 cubic
yards being remqved, and. was paved to the top—equivalent to the
30-foot, bunk-full stage, except near the center of the large cave,
which was renchéd with difficulty because of shon! water; here the
paving was.completed to the 20-foot stage. There were placed 80,700
square feet of paving, and -minor repairs also were made to the old
paving near the head of the islund (stations 83-+70 to 86+80), where
small slips had occurred. = B

PRICE LANDING, MO., 163 MILES BELOW BT. TOUIS.
[Dee. 5-7, 1016,)

Bank rzvetment, repair—Along 1,100 linear feet of bank hetween
stations 116 and 19280, 16,600 square feet of paving were placed; a
small pocket mattress (1,900 square feet) was placed in a cave or
slide at the extreme lower end of the work, between stations 191475

and 192--30.

BEECHRIDGE, ILI., 170 MILES BELOW BT. IOUIS,
{Dec. 14, 1916,]

.Bank revetment, fepaz’r.-—-Betvqeen stations 63 and 105, 20,000
square feet of paving were placed along 2,800 linear fect of bank.

CAIRO PROTECTION, LY., 177 MILES BFLOW AT, LOUTS.
[Nov, 12-28, 1818,)

Bang revetment yﬁ)ﬂiﬂ'—-ﬁ&long‘ 2,100 linear feet of bank between
stations 57165 an,(’! 96-1-25, 80,300 square feet of paving were placed;
o pocket mattress, 275 linear feet %2‘5_,800 square feet), and a spur
hurdle (27 piles, 4 stringers) were placed in a large circular cave
between stations 98--50 and 96-}-25.

UREENFIELD BEND, M0, 181 MILES BELOW 8T, TOUIS,

[Nov, 24-20, 1016,}

Bank revetment, vepair.—Between stations 5 and 81, 29,700 square
feet of paving were placed along 1,200 linear feot of bank, that be-
tween stations 68 and 81 being raised to a 25-foot stage, Ciro gauge.

COMSTRUCTION WORKS—CONTRACT,

KABKASKIA ISLAND, ILL, 00 MILES HELOW ST, LOUIN,
[Aug, 14-Dee, 16, 1016.]

Banks revetment, new.~Under contract with Rust & Swift, of St.
Lonig, the . construction of subaqueous mattress, discontinued in
March, 1916, because of high river stages, was resumed, and 3,960
linenr feet (500,4:00 square f@et) vere built between stations 1464-15
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and 1854-76, 'Four “pocket” ma}t_tfb'ssffe‘é:"(80‘,7,Q(i,’-,sqiii;;ifa',‘féét*)‘-}%&‘é
built in irregular fplaces‘ in the bank betiveen the same limits, ‘The
bank.was graded for stone paving between stations'146-180 and 180
182:4-70 and 1831103 bdtween stations 180 And r1,32+7o;_‘tp¢,§wdi‘ﬁé
was partinlly comple%ed‘,iifxid from station 183--10 to the end of ‘the
mattress, station 185--75, no grading wias done. Paving was com-
pleted between stations 146--30 snd 178--25, thence ta‘the end of the
mattress it was raised only to the 5-foot stags; in wddition, 27,000
s?uure,feet of paving-were placed over’the lower edgs of prévionsly
placed. mattress, which was exposed during the prevailing low stages,
making a total of 296,000'square feet. .~ . - R
The original contract was for 10,000 linear féét of revetment, of
which 8,690 linear feet has been partially cimpléted. ‘The rate ‘of
progress being slow and the amount.remaining to bz done compara-
tively small (15 per cent), the contract was terminated on December
15, 1916, '
e T DREDGQING,

Goced boating stages and ample. depths, for navigation: prevailed
until the 1st:of August, when thé stage having fallen to 12:feet, St
Louis guuge, channel depths were reduced to such an.extent that
several crossings threatened to become obstructive to 8-foot naviga-
tion. The two self-propelling dredges Fort Gage and Fort Chartres
were thereupon placed in commission for the season’s work. The
Nelma, nonpropelling, wns also. placed in service. the latter parp, of
August. -.The fourth dredge . (7'hebes, nonpropelling) 'was placed, in
commission September 28, to relieve the Selma, owing to the latter’s
need of engine repairs, and remained in service until Qctober 20,
when it in turn was relieved by the Selma, | _

Dredges were in cominission ‘and performed service as follows:
Selmg, [ August 28 to September. 28, und October 20 to Deeember 1
(75.dnys), dredged 1 channel bar, 18 'days, and a proach -to Illinois
Southern Railway incline at Little Rock, Mo., 8 days; 7%ebés, Sep-
tember.28 to' October 20 (23 days), dredged 1 ﬂ’annei'bar,'ﬁ days, and
approach to steamboat landing at Grand Tower, IlL, 8 daysy Fort
(age, August 3 to December 22 (142 ddys), dredged 8 channel bars,
40 duys, winter harbor, for floating plant of the district at Grays-
boro, Mo., 7 duys, and graded bank for revetment, 8 days; For
(' hartres, Angust 1 to December. 20 (142 days), dredged 12 channel
hars, 88 days, and at Chain of Rocks new intake tower, North St.
Louis, # days. Work perfoimed by the dredges outside the channel
was done in the interests of navigation, at times when the navigable
depth was ample and dredging in the main channel was not required;
the total cost of the work performed at Chain of Rocks was borne
hy the city of St. Louis, .' ,

All other dredging was for the maintenance of the required depth
(8 feet) in the steamer channel hetween St. Lonis (0) and the mouth
of the Ohio River (183), S :

Tha four dredges were operated in the main steamer channel for «
total of 1,040 hours, a little more than one-ninth of thelr total ting
in commission, and maintained a'good 8-foot channel throughont the
district during the low-witter season until navigation was stopped by
ice, December 14, The two self-propelling dredges were 'also used to
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assist the one towboat in commission to deliver materials. and sup-
rl)lies and to patrol and sound the stenmer chanuel throughout the
district, - | ’ .

Sixteen :main channel bars were dredged. of which tivo were
dredged twice and two others a third time. Beneficial results were
obtained in !all these channels, the gain in depth varying from 2)
to 64 feet. !The total number of channels dredged through the 16
bars was 28, having a combined length of 7 miles and & width of 200
feets the tofal amount of material removed from the main channel
wag 1,061,400 cubic yards in 1,040 hours actusl dredging time, giving
an average dredge rate of 1,000 cubic yards per honr. Other details
are given in the following table:




Table of work done by U. 8. dredges * Selma,™ ¢ Thebes,” * Fort GGage,” and “ Fort Chartres,” during the fiscal year ending June 30, 1917.

Mi'es Actiml Dradged channsl,
from R Davrg dredg- .Quantlty Ttal Galn
Dredge. Bars dredged. Si(:_.F lgrégls Inclusive dates. dﬁg— ing | dreaged. Innzt;!x dcm
. cu pih.
Bridge). time, Length. | Width.{ Depth.
Hours. | Codic werds.  Feet. Fert, Feet. | Feet. | Feet.
Fort Chartres..c.a..uuu... Chain of Roeks1.......... SR 230 12 kel 43,000 7,975 1,300 200 15 8
0 CHfl Cave. 4 3 41,900 10,800 1,%00 n0 3
Do... do. 13 3 22 , 800 5,400 ) 12,200 125
Pen? Towhead 40 2 2 3, 600 4225 ...
Fort Gage 0 40 4 41 62,000 6,800 1,400 20 11 a
do 10 7 35 4,900 7,000 1,400 0 [] 3
Fort Gage. do. 40 4 28 400 5, 000 900 225 b 4
Yort Chartres. Ames Towhead 43 5 38 47,600 10, 500 2,000 175 10i 3
................... Litt.e Rock Jaxdned ... o0 T &7 7 44 , 400 7,700 1,600 200 9 4
Fort Chartres. Ste. G -] 62 3 b4 32,200 5,400 1,000 0 12
Do. Fert Gage. 67 4 32 42,300 7,300 1,900 260 | . 10% 3
Fort Gage. D. 8 4 2 31,400 5,500 1,200 20 12
Do, Se\ enty Six . 5 5 46 51,000 | 7,900 1,400 200 i 4%
Thebe: Grand Tower Landing ... .. ... . pli<d 8 8t 88, 800 7,800 1,400 | 150 8 B
Fort Gage. ............. —- d . 104 10 €8 31,500 8,200 2,100 139 93 (%)
s, 2.d0. 104 11 8 49,500.] 12,330 2,400 200 10 &)
Thebes, {uasdO 104 [] 44 19, 800 8,400 5 500 200 10 5%
Fort Chartres. - 104 7 43 14,200 5,600 1,000 200} - 3
Fort Gage...con........ e| Grand Tower JSand.enee. ... .. Gomus, 105 2 15 5,000 1,700 600 200 10% 2%
Do, 3 109 3 61 44,900 8,000 1,500 251 12 5
Fort Chartres.. 3e0 B.uff, g A ] 42 63, 600 10, 700 1,900 250 133 4
Do. ee Blufl Head 117 3 kel 41,200 1 13,000 2,100 250 n 3
Do. ] Is and 119 5 61 £3,100 1,900 2,000 250 13 [ 3
DOenceaions ~e=enar| Gibomey Istand.. ..o o IIIIITTTII0 - 3 5 48 77,400 15400] 270! | 1 3
FOrt GAg8eceucrenracomnadl Graysb ro Harbor . .....e............ 132 .- 7 55 7,400 4,900~ 2,300 )
Do, Sliding Island 158 3 2 31,600 5,700 | 1,100 | 28 12. 5
Fort Chartre: do. 158 3 28 43,500 9,000 1,320 225 1 4
Fort Gage. do. 15 | Qat, .. 2 14 10,100 3,100 700! 200 10% 4
Fort Chartres B Peint. 166 | Sept. 5-10. .l [] 85 87,900 11,330 2,8%0° 200 iz 6%
Do. Hurrixane kield 173 | Ot 11-23........ —oniae] 3 2 , 900 8, 1,307 .20/ . 12 4
: 155 2,300 | 1,199,000 | 223,500 :
{  Grading of river bank for revetment. ' !
4
Fort Gage......... cecvandl i Hoad Turkey ISland. ................ . 5L} Ang. 21-28.eocncenens.] 8 b3 6,800 1,087 . \

1 Not in main chaunsl. ‘
3 Above St. Louis; all other bars below St. Londs. 5 Compioted by Thebes.
7 Not completed. due to Ice in river. * Dm&ad

LIS XNV '8 ‘0 ‘SHMRNIDNT 20 AEIHO 40 THOIEW $89%
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-+ . RIVER STAGE, ST, LOUIS GAGE.

‘During July the.stage of. the. river followed closely the hydro-
graph of mean daily stage (a decline from 20 feet to 14.5 feet on
the gauge) and except for short and moderate rises in August, April,
and May, and a flood of short duration in June, the stage for the
remainder of the fiscal year was unusually low, being below the meun
daily stage a total of 277 days and making new records for extreme
low daily stage on 42 calendar days, between December 21 and
March 14~ ... : ‘
. The aboye-mentioned flood was charicterized by its symmetry of
rise and full; rising from.14.7 feet May 27, in almost a straight line,
to the crest: 32.9 feet June 14, and falling at a slightly less rate to
20.4 feet, slightly. above.mean daily stage, at the end of the year,

The average of all daily gage readingd for the year was 9.8 feet,
or 2.6 -feet below the mean stage of river, 12.4 feet, derived from daily
readings of 56 years’ continnous records. The lowest stage, as shown
in the following table, was 2.3 feet below gauge zero. Extreme low
water (1900) is —2.68 feet and extreme high water (1844) is 41.3
feet. Klevation of gauge zero, 380 feet above mean sea or gulf level.

St Louis gauge, 1916-17, -

Tiehest | - , Lowest | Normal
Data, monthly Date. monthly | cf ye[;r’s'
i _— ' ‘ Fave | contintions
readings. readings, records,
1916, Feel, 1916, Feel, Feet,
JUIF Yoeeriiiinoneinennnrsnnnsans PR I 1) [ ) S 14,6 20.0-14.5
Aug, 1.0 1 AU, Bl .t eiiiininennerunnnnonens 6.7 14.5- 9.8
5,061 Bept.268nd 2Y....0.0ue.e. Peesvons 3.7 9.5~ 0.0
ot 40§ Qot.2and 24.,..evenivnrennnnnnnn 2.7 9.0- 8.0
4.9 | Nov.3,4,and0.,................. 3.9 8.0~ 7.0
431 D0 Z.cviniiieiiiieie, 22{ 58
1817, 1917,

JAn, 26 and 28.. .00 oviiiiiinnn,. L7t Jantand 2o ovenvinienenninnnnes —-0,7 - 7,.0- 8.0
OB, Aloesiiinninneniiriinennenit N ) B O -~2.3 8.0-11,5
MEr, 3L.veviieirernnineesiens 16,4 [ Mar. 3,4, an4 12.0eevvveiennnn. o, 1.6 11, 5-16.6
ApPr,80... . L 23,8 | AL M varsnernnsrmeeeet 15.5 16,5-19,0
BY doeeenritureeennneerennasaios 25,8 | May 22and 25...cv0iveiennnnnnnnens 14,2 18.0-18.0
JUNB M.eeieiinininnnnrennnnnen 32,91 Juned0..siiiinnennnniniennnnnennss 20.4 18.0-20.0

CHANNEL CONDITTONS,

Channel conditions were under the constant surveillance of the
district towboats and dredges while in commission during the low-
water season, from August 1 to December 24, During July and the
following spring season, the steamers were not in commission, with
the exception of one towboat employed in towing plant from Grays-
boro to St. Louis during the latter part of February and early part
of March, and again, the latter part of May and early part of June,

During the fall season between the mouth of the Missouri River
(—17) and 8t. Louis (0), the legally required 6-foot depth was main-
tained 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 the nine localities hereinafter noted, where the
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required dimensions were ‘quickly obtdined by dredging or by the
action (natural scour) of the river ijtself. o )

The least depths observed throughout the year were ug' follows ! In
July high stages prevailed and channel depths were ample for hivis
gation. In August; b to-63 feet at Perry Towhead (40) 4th'to’ 8th}
6 feet at Ste, Genevieve Bend: (62) ' 4th to 10thy 7 feet at Seventy-six
(93) 29tiTto 30th. In September, 7 feet at Giboney Island (133)'26th
to 20th; 7 feet at Sliding Tsland' (159) 27th to 28th; 7ifeet on the'8d
and 6 feet on the 4th at Brewer. Point (166). In October, 7 and §
feet at Cliff Cave (18) 28d to 25th. In November, 8 feet’ at Fort
Gage (67) on the 80th, In Decémber, 7 feet at Cliff Cave (13) 6th
to 11th; 7 feet at Fort Gage (67) 8d and 5th; 7 feet at Hiries (109) on
the 14th. Ruling depths on other shoalest bars were not less than 8
feet. Navigation was stopped by ice on the 14th of December, ahil
fesumed on the 26th of February. R S e

The U. 8. steamer King, with tow of barges from ' Grdysboto
Harbor (below Grays Point, Mo., 189), arrived at'St. Louis, Febru:
ary 27, river stage 1§ feet below standard low water; and reported: &
least depth of 7§ feet, on only one bar, for full 200 feet width of
channel.  On return trip, March 1 to 8, at same stage of water, ‘the
KL'éng ran through to Cairo, Ill., sounding all bars and found no
depths less than 8 feet, '

After the 12th of March the stages were higher and channel
depths were equal to or greater than project: requirements.

Steamer channel reports giving steering directions and least depths
on bars, as ascertained by pilots of this office-on through trips, were
issued during the fall season to river vessels and the public ‘through

the Lighthouse Service, .

SURVEYS. EXAMINATIONS, AND CHANNEL MARKS,

Surveys, general and specinl, covering about 33 miles of river, were
made as required, and included =il loealities where construction
works or dredging were in progress or immedintely prospeetive; also
where considernble changes due to caving banks and shifting chan-
nels had taken place. Dredged channels were marked with buoys
and steering ranges in addition to the regular beacon lights of the
Lighthonse Service, '

PIIYSLICAL DATA, .

The river gnuges were maintained and read daily throughout the
year and their records checked by being ‘plotted on the -officidl
rydrograph, ' LT

During the year the river at St. Louis oscillated 41.5 feet, betbween
stages 35,2 feet (June 14) nbove and 6.3 feet (February 5) below
standard low water (4 feet, St. Louis gauge), 'The normal yearly
oscillation is about 25 feet, from 23 feet nhove to 2 feet below stand-
ard low water, , ' o

At this particular time when special efforts are being made to
revive river traffic, the following table showing available navigable
depths throughout this district compiled from published data may
prove of value:
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N O T P T S :.‘-,;!l‘, . * - . i L

Tablo‘shb@omﬂ‘the natural navigable depth of the Mississippi River between
8t. Louts, Mo., and Cairo, Itl,, the average duration of stage and the volume of
discharge, at scleeted stages on the St. Louis gauge.

) i - Average: | Volume of i 1,
Btage, | .Natural | duration ree,
Bt. Louis'| navigable | ofstage, | M cuble Remarks.
gauge, - | . depth, days per | feet por
. . year) second.?
] N °
Feet, Feet 3 .
........ Lo 4 364 35 | Extreme low water for open river navigation.
24 b 356 ¢ 60 | & foot abovo mean annual low water, 2.2 feet.
B 6 317 76
74 7 262 100
10 8 . 210 . 125 .
BSY N AN 9 162 160 | #; foot above the mean stage, 12.4 feat.
15, 10 127. 195 . o
17 ‘11 20 230
) i % o
26 . 14 18 4201 .
- 373 16 - 8 510 | % foot above mean annual high water, 26.8 feot.
a0 | 16 3 €00 | Hani: full stage (Weathor Bureau). .

] I‘erived.rrion’x 48 years complete gauge records; the duration of stage Is. the average number of days
%nnua;l&ghat tble ggga)ge is at or above the stage indlcated. (Plate 2 of Atlas, Board on Examination and
urve port,/1009.) - . - . | : . )

2 From glacilé&ge, curve at 8t. Louls 1897 to 1904, (Plate &, opposite page 1610, Annual Report, Chlof
of Enzineers 3 LR } ) : . R
. '_Bar's,’ﬂsg',wlth\.stage in.tha ratio of.1 to 2}.. Strajght line result;of 377 lenst depths, obtalhed on 377
mmiﬁlal trips 1890 to 1908, it Ing the averare natural depth on biars at tho stages shown; iho datg also indl-
cate that the navlﬁabln depth mam;e as littlo as b feet at a 10-foot stape and & feat at a 20-foot s{age (Plate
2 of Atlas, reporf, Board on Examination and Buryey of Mississippi River, 1909, 11, Noc, No, &), vlst Cong,,
1st séss.), - By tho use of four hydrautio dredges since 1907, the natural nayleabledepth of 3} 0 4 (eet(p. 1116)
hag been Increased about 4feet, or to 8 feet, when navigation Is not stopped by lce, asrequired hy the project,

MATERIALS.

For the operation of steamboats and dredges and the permanent
works of improvement-—construction and repair of hurdle dikes and
bank revetments—12,857 tons. (2,000 pounds) of conl, at a cost of
from $1,40 to $2.20 per ton, were supplied by contract; 52,691 linear
feet (1,284 sticks) OF pile.timber, at a cost of 91 cents per linear foot;
and 27,604 cubic yards of stone and spalls, at from 68 to 75 cents
per cubic yard, were purchased by -agreement.and in open market;
3,600 cords of brush were procured by hired labor at a field cost of
$1.65 per cord and loaded on Government barges. L

In construction of bank revetment at Kaskaskia Island, under
contract, 648,300 feet board measure of mattress Inmber at $34 per
thousand, and 16,300 cubie yards of stone nnd spalls at $1.59 per
cubilt{z yard were fuinished and placed by the contractor in completed
work. ) :

All. othey: materinls,” supplies, stores, subsistence, etc., were pur-
chased under. competitive bids therefor or .in open market and were
collected and tested at the engineer depot, St. Louis, Mo., and thence
distributed to, the various working parties. All conl was tested for
payment on the British thermal-unit basis, also the following tests
of samples of materinls were made for other engineer offices: Rope,
secretary’s office, Mississippi River Commission; engineer offices,
Cincinnati, Ohio, first district; San Francisco, Cal., third distriet:
wire rope, secretary’s office, Mississippi River Commission; glass,
United . States Lighthouse Burean: and steel rails, engineer offico,
Rock Island, TII.
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Numerous inspections Werajpaﬂe, as required, of materials and
appliances purchased in this vicinity for the Panama Canal.

PLANT,

All plant required for service was maintained in condition by such
repairs in ordinary upkeep as were necessary to fit it for present angd
future service, The towboats of this office, William R. King and
General J. I1. Simpson, three steel tenders, and two small wooden
tenders were repaired. Repairs incident to active service were made
to the four enction dredges and one dipper dredge; 500 feet of new
gipei liie (32-inch) were built for the two sel: -propelling suction

redges, ‘ <

Repairs were made also to 9 quarter boats, 4 office and survey
boats, 2 wood-hull derrick boats, 28 wood-hull barges, 14 steel barges,
14 wocd-hull pile drivers, 2 steel-hull pile drivers, 2 steel-hull grader
and derrick boats, to the stcel flats, and steel and wooden skiffs. Re-
pairs were made as required on the steamer Oleander, belonging to
the Lighthouse Service, rsimbursement for cxpenses incurred being
made by that sarvice, L o e

" The fclluwing plant was sold to other éngineer districts: Missis

sippi River Commission, first and second districts; 4 quarter boats, 12
wood-hull barges, and 1 wood-hull pile diiver; Kansas City, Mo., 2
wood-hull pile drivers. o - R

The Little Reck quarry outfit, comprising engines, derricks, stéim
drills, tracks, trucks, portable buildings, etc., of no use in othes
branches of the werk, were advertised by authority of the Chief of
$}.;311g'mee,rs and sold to the highest bidder, the price realized being

3,810.20. - o

Two old and much-worn dipper dredges, Phoenim and Vilcan,

‘were purchased from the Rock Island engincer district, for use if

removing gravel and bowlders from the shoal crossings.  These vés-
sels have wooden hulls 80 feet by 30 feet by 8 feet depth, 'dipper:{' 13
ards capacity and 34 feet booms., These dredges were received lats
in the fall and repairs necessary to fit the Phoenin for service weré
not completed until the end of the working senson. The hull of the
Vulean s in bad condition, but was procured mainly to furnish spare
parts in future repairs of the Phoenim, ’ -
Extensiye alterations and additions were made to the wheel, rud-
ders, machinery, and boilers of the towboat Nokomis, and minor
alterations and additions to the tunnel propeller boat /nspector, both
lonned by the Mississippi River Commission for the use of the hoard
on experimental towboats. N
Five quarter boats and three office boats belongin to this office
were prepared for service and loaned to the Twelfth Engineer Regi:
ment in camp at Chain of Rocks, North St. Louis, as dlso were' the
two quarter boats lonned by the Mississippi River Commission. -
The total amount appropriated from July 4, 1836, to March 4, 1915,
is $17,056,699, 98, is shown on pages 488 and 490, House Document,
1491, Sixty-third Congress, third session, under the following head-

ings: , ,

Tlinols River to Ohlo RIVer oo $4, 110, 000, 00
Missouri River to Ohto River_ . ... 18, 746, 5090, 08
Missourt River to Meramee RIVOP oo oo 100, 000, 00

Ot e i 17, 9566, K99, 98
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Appropriated by river and harhor act of July 27, 1016_..___ ~emm  $850, 000, 00
Appropriated by river and harbor act of Aug. 8, 1017 _________ 350, 000, 00

. 18, 6586, 5090, S
0f the above tot"1 amount there was appropriated in
-the yeurs 1836, 1837, and 1844 for pler near St.
-Louls and obstructlons In harbor of St. Louls (not
.considered In previous project of 1872 nor existing
sproject of 1881) the sunm of_-_ : - -~ $75,000. 00
By the scts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,
1882, 1800 there was allotted for work above the
:mouth of the Missourt River (not In the present .
district) the sum of oo - 205, 000, 00
From the appro;rintion of 1879 there reverted to the
Treasury the amou.t allotted by the act for Wit- '
tewberg, Mo 10, 000. 00

290, 000, 00

k}éﬁvlllg for work In the present.district between the mouths of
‘Missourl ‘and Ohio Rivers under general -acts for work In the
disirict and speclal aets for work at certain localitles In ihe
B e e 18, 366, 599, 98

Reeipts from sales.____..____ S U ~ 146,570, 82
DOt L 18, 513, 170. 80

There was éxpended on the or'ginal project under the acts of June
10, 1872, to June 14, 1880, inclusive, $1,495,000, and under the exist-
ing project of 1881 thera has bzen expended to June 30, 1917, $17,-
828,330.52. The'amount unexpended June 30, 1917, is $259,705.48.
The river and harbor act of August 8, 1917, appropriated $350,000,
making a total cf $609,705.48, The outstanding linbilities June 30,
1917, are $15,516.22, leaving $594,189.26 available for the coming

year, in addilion to $16,819.05 due from other appropriations.

Amount exrended. durlag fiseal ,{‘ew _____________________________ $3837, 170, 18

Melmbursable. 75, 741, 48

Net expenlbures_ ..o oo . 261, 428, 70
APPROPRIATIONS,

(See 1, Doc, No. 1491, 68a Cong,, Bd sess., pp, 488 and 400.]

Under former projects, from July 4, 1886, to Mar. 8, 1881, Inclu-
slve, and under the following heads: Pler near St, Louls and.
obstructions in hurbor of St, Louls, yenrs 1836. 1887, nnd 1844,
$756,000; Iilinols to Missourl Rivers, yenr 1872, $25,000; Mis-
Sourl River to Mernmec River, yenr 1872, $100,000; Missourl
Itiver to Ohio River, year 1878, $200.000: Ohio River to Nlinols
River, yenrs 1874, 1878, $440,000 Tilinols River to Ohio River,
years 1875, 1876, 1879, 1880, 1881, $1,450,000; channel opposite
St. Louls, Mo., year 187G, $20,600; ice harbor at St. Louls, Mo.,
‘years 1880, 1881, $60,000; Cape Glrardenu and Minton Point,

yeurs 1880, 1881, $30,000, aggvegating_ . _______ . ___ $2, 400, 600, 00
Present project: .
Aug..2, 1882, Calro to Ilnols River oo 400, 000, 00
July 5, 1884, Illinols River to Ohto River— oo, 620,-000. 00
Aug. §, 1886, Illinols River to Ohio River—_______________ . 375, 000, 00
Aug, 11, 1888, Illinofs River to Ohlo River... ... _____.. 300, 000, 00
Sept. 19, 1890, harbor at St, Lowls, Moo .. __. 182, 000, 00
Sept. 10, 1890, Iilinois to Ohlo Rivere oo . 400, 000, 00
July 18, 1802, Ohlo River to Missouri River........ et 625, 000, 00
Mar, 8, 1893, Ohjo River to Missour! River_ ... ____ $58, 838. 38
Aug, 18, 1894, Ohlo River to Missouri River. ... __.. 768, 333, 83
Mar, 2, 1805, Ohio River to Missour] River_ ... _.____ 758, 838, 83

June 8, 1888, Mlssour! Riveyr to Ohlo Rlver_ .. .. ___ 275, 000, 00
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Presenit project—Continved,

June 4, 1807, Ohlo River to Missiiort River_ ... ... .. JOTH, w8, iy
June 4, 185!7, preveuting hrenk in Mississippl River at Bmlv L

Ly T T | DU U 100, 000, 00
June 18, 1897. Ohto River to Miswouri River ... .__.. 325, . 00
July 1, 1808. Ohio River to Missovirt River___ ... _...._. a3
Mar, 3 1890, Ohio River to Missonrs River ... __._____ '88
June 6, 1900. Ohlo KRiver to Misscurd River..._ ... .. __ 100.000 00
June 18, 1802, Ohlo River to Missourt River. ... .. ...
Mar, 3, 1008, Ohto River to Missour! River... . _.___...._.
Apr, 28, 1904, Ohio River to Missourt River______._____. . . ,00
Mnr. 3, 1905, Ohlo River to Missour! River .. ____._______. .00
Mar, 2, 1007, Ohlo River to Missourt River. ... ___ ___ : ,0(!),00
May 21 1908, ‘Ohto Rlver to Missourt River ..o 250: ), Q)
Mar, 4, 1909 Ohlo River {o Misaourl River 250, 000, (00
June 25, 1010, Ohio River to Missourt River......._ ... .. . 250, 000; 60
June 206, 1910 Ohilo River to Missourt River________________ 500, 600,00
Feh, 27, 1911, Ohio River to Missour! River_ ... _________ 1, 000, 000, OO

July 25, 1912 Ohto River to Missour{ River
Mar. 4, 1913, Ohlo River to Missourt River
Oct. 2, 1914, Ohlo River to Missourl River
Mar, 4 1916, Ohto River to Missour! River. ... ___.____
July 27 B R 3 L S ORI
AUR. B, 1017 e e e

b et vy v et e 0 e

Total of appropriations. . e 18, 656,599

Of the above total amount there was approprinted ¥in.
the years 1886, 1887, and 1844, for pler near St, Youls’
nnd obstructions in harbor of St. Louls (not consldered
in previous pmject of 1872, nor exlstlng project ot
1881), the sum of.—.ncucnnn.. $75, 000
By the nets of 1872, 1874 1876, 1870, 1878; 18790, 1880. ,
1882, 1890, there was allotted for work ghove the
mouth of the Missourt River (not in the present dis-
trict) the sum Of . e e 208, 00D
From the appropriation of 1879 there reverted to the .
Treasury the nmount altotted by the act for Witten- .
herg, MO e s e 10, 000

Leaving for work In the present district hetween the mouth of
Missourl and Ohlo Rlvers, under general acts for work in the
district and specinl ncts for work at certain loealitfes In

R

290, 000; w

the St - e e v e e e e st 18, 864, 590, 68

Recelpts from saler, $146,670.82, .
COMMERCYAX, STATISTICS,

Season of navigation opened March 1, 1916¢, and closed December 15, 1918,

Arrlvale and deperturcs of steamboata and bargea ‘at 8t, Louis, Mo.,
calendar yoay 1916.

T

during tho

Number, | Not tonnage. &'L‘g&
i Lo0] 8

M 500-1,000 £00

9 mo-mi Y]

7 50- 8

C BT eernrisiinen 1,221
1% ‘ 18
100200 3

Rt I 19

Passengers, 505,410,



IMPROVEMENT OF RIVERS AND HARBORS IN THE ST. LOUIS, MO,
. . : DISTRICT. -

REPORT OF MR. WILLIAM S, MITCHELL, DISTRICT ENGINBEER.

IMPROVEMENTS.
- Page. - . Page.
1 Mississippi River between the 2, Removing snags and wrecks
Ohio and Missouri Rivers.... 2725 from the Mississippi River

below the mouth of the Mis-
souri River, and from Old
and Atchafalaya Rivers...... 2741

FOR DESCRIPTION OF IMPROVEMENTS IN THIS DISTRICT SEE PAGES 1155 TO 1162,

1. MISSISSIPPI RIVER, BETWEEN THE OHIO AND MISSOURI RIVERS.
¢ OPERATIONS DURING THE FISCAL YEAR.
WORKS OF IMPROVEMENT,

New work was not done during the year. Maintenance and repair
work only, in which standard forms of construction were used, was
"done by hired labor, as hereinafter described, from August 24 to
December 8, 1917, February 19 and after February 26, 1918, at East
Twin Hollows, .Osborne . Field, West Fort Chartres, East Fort
Chartres, Turkey Island, Ste. Genevieve, Mo., Kaskaskia Island, Lib-
erty Bend, Hanging Dog Island, and Devils Island. Three of the
four suction dredges of this district were in commission during the
low-water season, July 23 to December 9, and were operated on 17
obstructive main channel bars which developed diiring that time. A
dipper dredge jé)urchased from the Rock Xsland engineer district in
the fall of 191_ , Wag placed in commission August 16 and, despite
numerous breakdowns, worked the remainder of the low-water sea-
son on the gravel bar in Grand Tower ugp‘er crossing. Hydrographic
surveys were made covering 68 miles of river, including all dredged
channels, shoal crossings, and caving banks. River gauges were
maintained and read throughout the year and were inspected and
repaired as required. The plant was repaired and cared for at the
St. Louis engineer depot and at fleet in winter harbor, Graysboro, Mo.

Materials were procured by contract and open-market. purchases
and by hired labor, as was deemed most advantageous to the depart-
ment. *
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CONSTRUCTION WORKS-~HIRED LAROR,

Nore—Station numbers, wherever shown herein, refer to an origin at the
upstream end of the work at that locality. River stages, urless otherwige noted,
refer to the St. Louis gauge. Origin of river distances is Eads Bridge, St, Louts,
Mo.; all loealities of work are downstream from St Louis, unless otherwise .
noted, ) :

TWIN HOLLOWS, EABT, MILES 14 TO 10.
{Oct. 17-Dec. 8, 1917, Feb. 19, and Feh. 26-June 26, 1618.]

Bank revetment, repair~—This work, ’protectin%) 11,400 linear feet.
of the left bank, extends from station 0--00, just-below"foot of Car-
roll Island and 13} miles below St. Louis, downstream to station
114--00. About one-half mile of this protection, destroyed by severe
erosion in recent years, was restored and the entire work placed in
a thorough stdte of repair. Three sections of mattress (total 8,050
linear feet, 296,430 square feet) were built and sunk between stations.
28 and 62 in restoration of the original work. Several pocket mat-.
tresses in short lenfths (total 430 linear feet, 50,330 square feet)
were built to cover depressions in the paving between stations 24 and
82. The stone paving from stations 17 to 28 was carried to the 20-
foot stage, thence to statioh 63 it was carried to the top of the bank,
varying from 25-foot to 80-foot stages. In all, 346,760 square feet
of mattress were built and sunk, 15,300 cubic yards of earth were
gi'ad%d from the bank, and 274,900 square feet of stone paving were
‘placed. . - -

OSBORNE FIELD, MILES 38 TO 40.
[June 27~80, 1918.]

Bank revetment, repair—This work originally protected 11,800
linear feet of the left bank in the vicinity of Kemper Landing; 89
miles below St. Louis; 2,600 feet of the upper end, however, had
been destroyed for a'number of years (erosion checked by a spur
dike at station 15), and recent erosion had severely damaged and
threatened to totally destroy the lower 1,000 feet, At the end of
the year preparations had been made to repair this lower section
with mattress and paving; also, several small slips in the paving of
the remainder of the section were to be repaired; 46 cords of brush
had been cut and loaded on flats ready for the mat work. :

FORT CHARTRES, '\VEBT, MILES 48 AND 40,
[Dee. 5-8, 19‘17. Apr, 11-May 12, and June 1—2’(, 1918.]

Bank revetment, repair.—This work, protecting 4,900 linear feet
of the right bank, extends from station 0-+-00 on head of Establish-
ment Island, 474 miles below St. Louis, downstream to station 4900,
where it joins the Bruce Island revetment; 8,350 feet in'length and
at present nearly buried by accretions. Several small slips were re-
¥aired and the paving was carried to higher stages, 26 feet to 30

eet, between stations 0 and 49; 897 cubic yards of earth were graded
from the bank and 120,850 square feet of stone paving were placed.
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"¥FORT CHARTRES, EAST, MILES 51 AND 52.

., .. [Nov. 18-80, 1017, Mar, 28-Apr. 8, May 1831, June 28-30, 1018.] -

Bank, revetment, repair—This work; protecting 7,540 linear feet
of the left bank in Fort Chartres Bend, extends from station —154
40, 50} miles below St. Louis, downstream to station 60-4-00, where
it joins the upper section of the Turkey Island revetment. Several
slips in the original work between stations 10 and 60 were re aired ;
1,890 cubic yards of earth were graded from the bank, and 64,715
square feet of stone paving were placed.

TURKEY ISLAND, MILES §2 AND 53.
[Dec. 1-4, 1017, and Apr. 4-10, 1018,}

Bank revetment, repair.—The upper section of this revetment is in
continuation of the East Fort Chartres work and extends-from sta-
tion 60 on the head of Turkey Island, 513 miles below St. Louis,
downstream to station 964-16, thus protecting 3,616 linear feet of
the left bank. Several small breaks or slips, between stations 65 and
90, were thoroughly repaired by grading 130 cubic yards of earth
from the bank and placing 19,290 square feet of stone paving.

S8TE. GENEVIEVE, MO., MILES 62 AND 63. 4
[Oct. 1-16, and Oct. 28-Noyv. 13, 1917.]

. Bank revetinent, repair—The lower section of this revetmernt ex-
tends from station 0--00, 61} miles below St. Louis, downstream to
station 76-4-00, thus protecting 7,800 linear feet of the right bank.
During recent years the bank was eroded back of the lower end of
the work to siich an extent as to threaten the total destruction of
piling dike -No. 25, a short distance below. To prevent further
erosion, 92,240 square feet of mattress were built and sunk between
stations 62.and 72; 480 cubic yards of earth were graded from the
bank, and 47,600 square feet of stone paving wers placed to stages
varying from 12 feet to 15 feet.

KASKASKIA ISLAN‘D," MILES 09 AND 70,
-[Aug. 24--Oct, 27, 1917.]

Bank revetment, repair.—The upper section of this revetment, ex-
tending from station 1004-00, 68 miles below St. Louis, down-
stream to station 185--90, protects 8,590 linear feet of the right
bank. Recent erosion having destroyed the greater part of both
mattress and paving below station 163, that part of the work was
restored and thoroughly repaired, in‘cfﬁding a second slip of the
bank bétween stations 165 and 167; 178,075 square feet of mattress
were. built and sunk; 9,500 cubic yards of earth were fraded from
the bank and 108,425 square feet of stone paving placed.

LIBERTY BEND, MILES 86 TO 9.
[June 10-30, 1918.]1

Bank revetment, repair.—This revetment, extending from station
~b-400, 85 miles below St. Louis, downstream to station 1604-50
(excépt for 150 feet of bank immediately above station 0--00) pro-
tects 16,400 linear feet of the left bank. Stretches of bank swept
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bare of paving by the ice in recent. years and: containing small slips
or breaks twere repaired, In onc of these slips, station 504-50 to sta-
tion 514-25, & shall section of foundation mattress, 8,375 square feet,
was built and sunk.. ‘Between stations 20 and 80, 3,000 cubi¢!yards
of earth were graded from thé baik, and 43,000 uare feet 'of ‘stone
paving were placed to about the 30-foot stage.. Work was in’ prog-
ress at end of year, : Co e

HANGING DOO ISLAND, MILES 118 TO 116. -
 [Oct. 22-Nov. 10, 1917.]

Hurdle dikes, repair—JIce during the winter of 1916-17 had
broken 135 linear feet of hurdlé- No. 9. This was repaired by
driving 110 piles in 41 clumps and placing 9 stringers. -Hurdle No,
10 was also repaired by driving 9 piles and placing 8 stringers; total
linear feet repaired, 145,

DEVILS ISLANi’J, MILES 124 TO 127,
[Mar, 28-June 6, 1918,]

Bank revetment, repair~—This long revetment. extends from sta-
tion 0--00, 1284 miles below St. Louis, downstream, past hurdle No.
11, to station 201470 and, including the hurdlé dam  (about 2,000
feet in length) at the hedd of the island,.protects 22,170 linear feet
of the-left bank., In-repairs this year:four small sections of mat-
tress, 178 feet, 115 feet, 250 feet, and 800 feet in length;, were sunk at
and. below stations 18250, 1454-50,  149-{-50, and 153+--50; respeé-
tively; a fifth small section was placed just below hurdle No. 11 total
mattress placed, 57,780 square feet; 6,770 cubic yards of earth  were
graded from the bank and 74,415 square feet of stone ga'ving were
placed to medium high stages from stations 86 to 109 and 132 to 157.

DREDGING,

Good boating stiges and ample dépths for navigation prevailed
throughout tlie” district until July 28, when, the river stage havin
declined to 141 feet, there appeared one or two bars with channe
depths so reduced that dredging became necessary. Thereupon the
two pipe-line hydraulic’ self-propelling dredges. Fort Chartres and
Fort Gage were placed in commission for the season’s work. The

ipe-line ' hydraulic nonpropelling dredge Selma. and. the dipper
gredg'é Phoeniz were placed in commission early in Sep,t’erg;be:r.‘l 'These
four boats accoriplished all dredging necessary for maintenance of
required depth and width of channel throughout the low-water sea-
son. The 'Emrlthvplpe-’line ‘hydraulic nonpropelling dredge 7T'hebes
. was not needed in service, L N .

The dredges, operating in two eight-hour. shifts, were in commis-
sion and .performed service as follows: Selma, September 11 to
December 9 (90 days), dredged 2 channel bars, 35 days; pﬁroach
to steamboat landing, Grand Tower, Ill., 6 days; and winter harbor
for floating plant of district, Graysboro, Mo., 26 days. Fort Chartres,
" July 23 to%)ecember 8 (139 days{, dredged 14 channel bars, 67 days;
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winter harbor for floating plant of district; U, S: enginéer depot, St.
Louis, Mo., 7 days; approach to the Aluminum Ore Co.’s doc ',;i_‘}si_s’t
St. Louis, T11,,. 4 days;-and approach to the Illinois Southerii Rail-
way incline; Little Rock, Mo/;-8 days.: ‘Fort Gage, July 27 to Decem-
ber 8 (185 days), dredged 6 channel bars, 21 days; exploration in a
proposed dipper dredge channel opposite Grand Tower, I, 2 days;
agprouch‘ t0 steamboat landing, Grand Tower; Ill; 6 days; emergency
channel in Ste. Genevieve Bénd; in' relief of barges of the Aluminum
Ore Co., 1 day; approach to Illinols Southern Railway incline, Little
Rock, ' Mo., 81 days;-and approach to landing of Independent Stock
Yards, St. Louis, Mb.,-:,'f days. The dipper dredge Phoeniw, Septem-
ber 7 to December 8 (98 days), partially improved the upper steamer
channel. across -the Grand Tower bar (104); removing 4,300 cubic
yards of gravel and bowlders therefrom, . - o

The work done by the dredges- outside the main steamer channel
was in the interests of navigation and was done at times when dredg-
ing in the main channel was not required. All other dredging was
for the maintenance of the project depth (8 feet) and width (200
feet) of channel between the mouth of Ohio River (183 miles) and
St. Louis (0 mile); thence to the mouth of Missouri River (17 miles
above St. Louis) ; no dredging was required to maintain the project
depth of 6 feet, . . S
. 'The three suction dredges, operating in the main steamer channel
for a total of 829 hours, or one-seventh of their total available time
in commission (16-hour days), maintained an excellent 8-foot chan-
nel, St. Louis to Cairo, through’out the low-water season until navi-
gation was stopped by ice, December 9. The two self-propelling.
dredges were also used to patrol, sound, and buoy the channel
throughotit the district and occasionally to assist the district tow-
boat in delivering materials and supplies. .Of the 17 main channel
bars' dredged,: thres were dredged twice and another thrice. Good
results were obtained in all cases, the gain in depth varying from 3
to, 73 feet. The total number of channels dredged through the 17
bars was 22, having a combined length of 6 miles and an average
width of 225 feet. A total of 840,000 cubic yards of material was
removed from the main channel in 829 hours actual. dredging time,

iving an average rate of about 1,000 cubic yards per dredging hour.
Other 1():lleta.ils concerning the dredging service are given in the follow-
ing table: -



Table of work done by U. 8. pipe-line hydraulic dredges “ Belma,” “ Fort Gege,” and “ Fort Chartres”
during the fiscal year ending June 80, 1918.

end dipper dredge “ Phoenia ™

Miles - Dredged chanme!
from Actnal Total - ged L Gain
Dredged. 8t. Inclusive dates. | dr d’g‘;& - in .
(E tine ofcuts. | g0 gth, | Width. | Dey depth
Bridgoe). pth.
917, Hours. Feet, Feet, Feet. Fett. | Foct.
Sept. 13—19 ............ 7 46 6,300 2250 300 | 1 [3
Nov. 20-Dec. 1. . 7 35 2,400 1,550 70 12 4
4 2 1,700 600 800 15 3
4 32 9,50 ! 1,500 215 13% 5
4 37 8,600 | 1,900 200 1 3
3 31 8100 | 1,960 200 [ 3
i ) 9,500 . 2,000 20| 108
3 16 57007 1,200 175 12, -
& 35 9,300 1,550 250 }g
5 22 6,000 1,15 230 [
4 28 . 7,000 900 250 13 &
5 34 8700 | 1,500 230 13 3
6 76 © 12,000 5450 2080 12
3 18 0,900 | 1,000 250 108
8 47 | 8,500 | 1,260 250 10
2| 24 33,000 500 | 1,300 8 4
3 35 33,4000 6,700 1,800 Ml 12
3 24 29,800 4,200 200 20| 1
4 27 3500 | 550( 1,10 200/ 7
5 35 56,900 8,400 1,200 200 12 s
1 5 5,400 600 400 65 10 " B}
5 31 54,600 | 2,300 450 210 13 315
7 31 35400 | 10,950 | 2,450 30| S 4
[ 44 62,200 | - 6,000. 8001 25 2 13
G,.;‘a'&o e 3l ol k| GE| B Wl 2| ¢
.............. wer, . 7 .
Phoenix '“ppe' 53] 356 4,300 | 1,000 500 25 12 8
Fort Ch [ 30| 29500 5800 850 270 n ?
Setma.. .. 21010000 2B 134 23,000 9,700 700 250 | 12
Donooov o 7 58 35,700 ,000 300 2007 12 | 3
. Do %| 15 20,600 11,900 000 10| 814 %
Fort GAO-oonommmonins 5 3 60,700 | 7,550 | 12 .4
Do. 1 6 .5%0) .1100 0] . ‘35 1 ®-
Fort Ch 5 3 30,500 | 9000 100 175 1 L
Total P 268 | 1,854 24,050 -
xOnNdethemlndumd bnnemuvedtomdenchsnnelandstopmvingo!revemd s Tm; lndnpthbntnotm
2 Upstream from origin; aﬂo&herb&rsdowmtrenmthardrom ’.l‘;nlcuﬂorpmpcsaddipperdredged - $840,000 cubic yards &mm&hm

"SI6T ‘ZWHV '8 ‘0 ‘SURANIONG 4O SUIHO J0.ZHQIEE  (FLE
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. RIVER BTAGE, ST. LOUIS.GAUGE, ‘

The: stage of the: river{,wasunusual}f(,‘ low throughout the entire
fiseal year, being ;belowthe mean dai ! stage'except for 29 days
(first 16 days of July, 6 "du}s first part of April,and 8 days first part
and 5 daysamiddle part of June). and mak_iﬁ%hé:\'_v record for extreme
low daily stage on: 56 days (Sept. 22 to 29,:Oct. 7 to Nov. 4, Dec, 10
to 17,.Dec. 27 to Jan. 1;Jan; 8, 4, and 7 to 9) ; also new record was
made for extréme low water, as hereinafter stated. - :

. "The: av,e:aga,.of all daily readings for the year was only 8 feet,
.or about 44 feet bélow the mean stagé of river, as derived from con.
tinuous dai Ly Teadings for 57 years.

. -Extreme low water (1917)} caused by .ice conditions and shown in
the following table, is 8.1 feet below gauge zero, and extreme high
water (1844) is 41.8 feet on the ﬁauge. Elevation of gauge zero, 380
‘feet above mean sea or Gulf level, .

8t. Louis gauge, 1917-18.

hest |{° west | Normal
L xfggmy n’i’c?nthly range 67
Date. ’ Date. years’ con-
g | g | Huos
) . *| record.
S 1017 Feet, Feet:
b (110 + TN 12.5 20 143
AU, Bl onriiinnnnnnnnnn.. 5.1 14310
88pti 26...000iieiiiinnaenn. 2.6 10-9
0ct, 1610 20.veeveeennnncnnn. 1.8 g-8
Nov.land2................ 2.1 g-;l*
D0, B0ueneeneernennnenennnns 3.1 { [N
o 1918
P LY T N ~2.8 7~-8
Feb.6and 14............... 2.8 8 ~-11
Mar, 2and 3...c.uceeueun... . 7.6 113-16
P BBeeeeocineiannrsennans 8.8 163-19
yil. . il 8.2 19°-18
June 2. . . imeeeneniinnnnis 18.9) 18-

 GHANNEL CONDITIONS,

. Channel conditions were under constafit investigation and exam-
ination by towboats and dredges of the district during the low-water
season, July 23;to December 9., During the greater part of July snd
the following spring séason the district stéamers were not.in commis-
sion; 'with, exception 'of ‘one towhoat employed during March and
«early Aprilin towing plant from K@llbgg and Graysboro winter liar-
bors ‘to, the St.' Louis engineer depot. A steam tender, howevel, was

engaged.during the gpring in towing plant, materials, and supplies to
the btinlf-‘re'f'etmei}t‘.,.‘gi“l,t?egg,‘in;thé.ﬁel&‘.‘ I
. Throughout the fiscal -year the projéct depth of 6 feet betieédn
Migsouri River. (—-17) and’ St.’ Lotis (%‘W’&s maintained by the
natural action of th river. Between St. Louis’ '(03, and Ohio Rivér
(183) a channel of the requireéd. dimensions, 8 feet depth and 200 feet
width, was maintained, except for very short periods diiring the low.-
water season,; on the18 bars shown in-the followirg table, and across
‘Which the required dimensions were quickly obtained by dredging
of by, t_hg'nat‘umlfsqoglfdf the 1"'ive,‘r.:.“‘_ S

81116—ENa 1018~ pr 2——47
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Channel depths less thih 8 feét’ betwedn. Bti/ Lowts and mowth of Ohio’ River
durmy the ﬂaoal year ending Jumé 80, 1918

S T . Nnmbu-gldgyl: ST
L ' P :un“‘-; 1“!.‘{ y e 'h‘n th . N ot . . }
Item,} - Crossing or bar. ‘b"sla',' (E.i‘“"ﬁi .. Dates, . - joo. i«« Ny i Remarks, ' ..
- | Louis.| sge). |- - . |4 ',75'['7;“» oL
- , ot ottt ;
“1'| Perry Towhead 39 aul D 27-30; 1017,
}| Forg, Tow 3 ke “" -
Nodepthkgtmsmln
HE TV I e
3 | ctit cave 1 . iog-t'oo'“e' i h;uix{i ! :n to
bef(:":“;‘ thlily“thno bis
A RN ‘ N EE . . GOV OWe! 'y
. . R . ftems 4 and 5, , Ve, Y
4 | Lacours Island... M 4.6 Bept. 7-11... 0L 8. mvsd 1tult to 9 foet
& | 8t.NkholasRock| 35| 4.0 Bept: ¢ aud :
6 | Moro Island. . .... 61] 29| Sept. 22 3
7 | Brewer Pomt ..... --1668 |- 2.7 | Sopt. 28....... 1i.... . 13
8 | Grawford......... . 110 1.9 ] Oct. 14........ - 1
9 | Bréwer Point,. 168 1.9 ] Oct. 15, v00ees 1
10 | Twin Hollows. . 15 1.8 | Oct, 17-18..... 2 18—
117 Bnell Hollow... .. . 47 2.1} Oct, 25........ 1 Imdproved itsell to L} foet
12 | Twin Hollows 15 2.8 | Nov.7-8...... 3 Dm‘ ed second time Nov
) TR 1. TR, 15 2.8 | Nov. 10....... cene) Floeofenns ;
© 14 | Hamflton........] . 85 2.4 | Deo. Luvee-snen NN Y I 3 Mot Upperw:g,ﬂfeetmlom
15 { Danby........... af 19| Deat7..c..... S U IS R Endofwon, runniing foe
4 . elghtiand ninth. -
Total shoals .z 1| 7| 8|5
| Totaldays....| 5| 1{15] 8|

Navigation was s A})ped by ice' December 10 and resumed. Febra-
ary 24. The tender Merameo made one trip however, through thick,
running ice from Grand Tower (104) to ét. Louis enfmeer depot

8) Decembeér 26 to 28, river stage 1 foot below zero ﬁauge and
ound legst depths of 5} feet at Sawmill Hollow (97) 6 feet at
Mqro Island 61) 5 least depths on all other bars ‘were ‘8 feet or

Th S, steamer Nokomts, going ‘southfrom St, Lolia, with'a
tow of ei 6!1(; heayily loaded barges, ebriary 25° repm'ted no d%ths
airo

b t the hghthouse tender Oléandep, making trip' flom
185) to' St. Louis_(0)' Febru r_‘y 24 to’ 26 nver‘stagé falhn ‘from

8.1 feat to 71 feet fonnd 3 Jeast channel’ depth of 12 feet,'and since

then’ fairl boatm stages Tisve obtained (lowest 8, 3 feet) and

no chann epth less than 8} feet has'béen’ ‘reported.”
. Steamer channel ‘reports” gi v% ‘stoering’ directions and least
dqpths on thie bars, as ascertamed’ by pilots of this office on throutﬁh
- trips, were issued during the’ fall {Beason ‘to’ river vessels and
pu lic through the ngh otse: rvme. C

mvm's, mmmmxs, AND omnm mnxs.

Surveys, general and :‘i)ecxal covenng 68, nnles of rlver, were made
as required and included all localities where constructxon works or
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. dredgi 'g«:‘t:viée’ré.e-i.nrprofrees‘ ess. or immediately prospective; also where
.édns'l%l:;-able chal;::%e;s [ l;e,tqf‘cavix';g;banks,{lfld Shffefili‘g 'éhiinnvel‘s,‘had
‘taken-place... Dre ged channels. were marked with buoys and ‘steer-
/ing ranges in addition to the regular beacon lights of the Lighthouse
»  PHYSICAL DATA.

" /Tlie itiver gauges were maintained and read daily throughout the
ezr;_'and:,’,tllixe' récords were checked by being plotted on the official
ydrogiraph.: . S T T S S T
D "gthe fiscal year the.river at St. Louis oscillated 25.4 feét
between stages.21.8. feet (July 2) above and 4.1 feet (December 30)

below low water 1 foot on St. Louis gauge. The normal yearly oscil-
lation is about 25 feet from 1 foot above to 26 feet above low water.

‘At the present time when s‘ﬁxe‘cial efforts are being made to revive
river:traffic: the following table, compiled from published data and

showing, for selected stages, the average natural depths available

for navigation below St. Louis, may prove of value:

... galton- of Mississippi River between St. Louis, Mo., end Cairo, Ill., the qver-
agée ‘dm'gztt{)n of ‘stage and the volume of discharge. :

Tabvle. showing, Jor selected stages, the natural depths availeble for the navi-

i | Average Votumaof
8tage .| Natural | daration’|dis "
Bty navigabl g:stago; }lc'u 0 N Remarks.
' M depth, ysl).ler. 6o pel;
Feet. Feetd ) NS ) .
0. 4 364 35 | Extreme low water for open river navi,nﬂon,
? g g?g : gg s foot above mean annual low water, 3.2 feet.
T4 7; 2021 100
19 g ?log' {5’8 s foot above th tage, 12.4 feot
: oot above the mean s .4 feot,
1 ol coaaple . wsf YT g
173 ul . 90 280
20 12, 58 250
S EEVERTY o 881 M. . - .
o fl‘s 13 3?3 foot abd lmmalhlgh 26,9 feet,
. , . : oot abdve mean ‘water, 26.9 feet.
vt 804 o a6 L 3. . 000 ﬁppkmusugo’(WutherBuruu). !
v . T ', - .

0o 1503, iy Ui erage sl Ao i Cad ko e v b SR Aol e
oo e R S s Tl O R
i L B B e i e S
1oet, t requited by the project.

8
:
i
ggé

b gk 4, 1ENC g

S

" MATERIALS.

For the operation of steamboats and dredges and for the per-
manent works of improvement—construction and re air of hurdle
dikes and bank revetment—14,667 tons (2,000 pounds) of coal, at -
$2.45 to $4.75 per ton, were purchased by contracts and in open mar-
ket; 84,199 cubic yards of stone and ‘spalls, at 70 cents to $1.15
per cubic yard, were purchased by agreement and in open market ;
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4,163 cords of brush were procured and losdsd on Government barges
by hired labor, at's field ‘¢ost GE'82.85 Pet cord: 5 1 b' .
_All other- materials;’ sugplles, ‘stores; ‘subsisténce; ‘ete.; were pus-
chased iindef compétitive bids or in‘open ‘market and were:collected
and tested at the Engincer depot, St. Louis, Mo., and thence-dis-
tributed to the various working parties;” T
Testing and inspection of materials and other work for Engineer
officés and other ggdftmqﬁﬁ of ‘the"Qovernment : were ss follows:
Secretary’s office, 13813811plpl Rivér  Commission’j second -distriet,
Cincinnati, Ohio; Rock Island, Ill.; Kansas City, Mo.; Panama
- Canal; genéral Engitieer depot, Washington, Di"C. United - States
Weather Bureau; United States Lighthouse Department. -~ -

PLANT.,

All plant required f6r service was maintained ih-working condition
by sueh repairs as wers necessary for gresen't and future service. - -

For the experinental towboat board extensive ‘alterations-and re-
airs were made to. the boilers, machinery, propelling wheel, and
geckhous’e of the towboat Wm. . King, belonging to this Enginesr
district, and ordinary repairs to the towboats Inspéctor, Nokoimss,
and Sachem, belonging to the Mississippi River Commission. '

Extensive repairs were made to the boilers of dredge TAebes.
Repairs incident to active service were made to the towboat Gen.
J. H. Simpson, thrée steel tenders, four suction .dredges; snd .one
dipper dredge. Ordinary repsirs were made t6 the snag’boats J. V.
Macomb and H. G. Wright, the lighthouse tender O er, and
the two suction dredges Robert McGregor and H. S. Taber én route.
from the Arkansas River to service on'the Missouri River, expenses
incurred by each being paid for by return from the proper appro-

riation. . . . g L
P Repairs were made also to 5 quarterboats; 8 offica and survey boats,
1 storeboat, 11 wooden barges, 25 steel barges, 4 wooden pile drivers,
8 steel pile drivers, 2 steel grader and derrick boats, 1 wooden der-
rick boat, 35 steel flats, and 22 skiffs, . - T

Two wooden pile drivers, Nos. I and- 3, were sold to the Kansas
City Ehﬁin’eé.ﬁ district, and one unserviceable barge, ¥o. 118, was sold
to the Hagle Packet Co., St.. Louis, Mo, . ‘The. quarterboats’ and
office boats.loaned to the Twelfth Engineer Reégiment, in camp ‘&t
Chain of Rocks, North St, Louis, were returned to the St. Louis Engi-
neer depot in July, 1917, . 0o IR
. By direction of the Chief of Engineers steel barges were’ under
leage to Edward F. Goltra, St. Louis, Mo., for -commercial towin,
on Mississippi River, as follows: 6 in" August; 10: in Se'pt‘e'i‘r'lb'e‘if”’,lg
in October and November, 16 December to April, inclusive, and 4 in
May and June. The absence of g0 maiiy barges seriously crippled the
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urgent repair of constiiction . .works ‘during both fall and spring
seasoiis. To replace ‘the leased barges in district work eight small
‘barges were borrowed from the Kansas City district, but were re-
ceived in December; too late to be of service, because of sudden closure
. of navigation lt\? ice. :They were returned on demand of that dis-

trict' early in March. A 'steel derrick boat also was leased to Mr.
Goltra in November and December and a steel pile driver was
leased to' Sikes & Pelerman, contractors for the St. Louis water-
Works, for service on piling dikes at the Chain of Rocks during the
'fall season. o o . _

«-The towboat Gen. J, H. Simpson, retired from service October 31
because of poor condition of the wooden hull, was condemned May
9, as was also the old dipper dredge Vulcan. - ,

. After being released by thé experimental towboat board, the tow-
boat: Sackem was used instead of the Gen. J. H. Simpson during the
remainder of the low-water season and in March and early part of
April; and was then returned to the Mississippi River Commission,
departing for Mentiphis, Tenn., April 15. Thereafter the tender Mera-
ne¢ was in commission as already stated.

The buildings of the engineer depot at foot of Arsenal Street, St.
Louis, Mo., were repaired and maintained in thoroughly serviceable
condition as were, all shop, machinery, equipment, tools, and appli-
afices; and' boarding.outfit. A railroad switch track through the
yird ‘of the eriginieer ‘depot, for the sole use of the depot, was-con-
stiucted in September and October by the Manufacturers Railroad
in accordance with their agreement. .

4 o
COMMPROIAY, STATISTICS.

Season of navigation opened February 96, 1017, and closed December 10, 1917,

Arrivals and departures of steamboats and dbarges at St. Louis, Mo., during the
o . calendar year 1917.

g X - t
N Registered | Times
: Number.| “¢/ nage. | arrived.
1 1,479 .4

1 1,200, © 4

12| 500-1,000 T 418

14| 250~ 499 508

13| 100~ 249 T 33

(] 46- 99 -89

’ 7 OO 1,342

20 1,000 T

30 © 600 - 48

12 100-874 13

[ S 105

Passengers, 275,514,
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i, olg iy .. Lo e Ca . .
Freight trafto for calendar pear '1941.. ;. R
I N L .5) ; .
Artloles. . L o lhqrttﬂua : bv %u?'
) . RN PR ;—_r
Bauxltcorc........ .. 49,385 | .-, $3391,000
o 8,078 " T 17,434
R e 13,
wi- 310,800¢] -
List) 86,880/
b | g
| BT Toqu deais < Bieel
Groeerlea agd provislons. ’ 8:328 ;;25704
Ironore.,......... -8;080.1: .0 22,419
Ironand;tael ) &,gl ¢ .243,660,
1OF3 . 81,541 788,525
LUumber, .., uveieversocidveinnsen ©.10,471) . . 814,310
Livestockandproducta.........,.. 10,181 1,527130 821
OflS... e ivunerenrersonesinnrnnnts 8,104 ! 480,810 1
Btome...:..l. il . 32,891 | . 33,891 1
Unulasstﬂod and mls»ellanwus. cetsia 53,474° 8,031,100 -3,580,
Ralirosd cars. ........... veerranrens RO S 9,000 | - 1,500,000 | 1,608,
b 12 D ceientieinans 203,48 | 15,401,544‘... ns,s;a,

The reports indlcate 'y falllng off In’ shtpments of' cotto{x fruits and vegetables,

garbage, grain and products, groceries 'and provisiotis,

ton"dnd steel,“andotls:

in 1917 a# conipared ‘with 1918, and.increases in'bauxite;ore; «coopetage, cottom
seed, iron.ore,.logs, lumber, live stock and -products, railread. cars;,
laneous materials, the net gain in tonna,ge for. 1917 “over 1916 belng 52 595 tons ;

and. mlsqel-

Passengers, 419,414,

Ferry trapic for aaléﬁdar ‘Year 1919,
RIS o "i . Avw
Amountin{ Approxi-
| Articles, short tous, ma%gvllm. trelghtwu Ton-mlles.
M o ‘5‘ 6.16 34 t)} iijﬂf‘“? et . ‘,l‘ ,
(l ) i
113 | 98 .
240,00(1 ’ 450 |
-- 456,250 ] - 6,843
d cok: 6,784,136 2,035,239
: 3,168,945 36, 564
. THh3m | 165,857
Fruits and:vegetables - i, 600 1 3
Grain and produots.... 15,403,434+ . 172,427
es and produce., . 8,506,125 - - - B8 063
Ironandstegl,mqn 4,911,800 |- - -61,392
............. 9,220 |- <348
uve atook and produots .............. 168,750°( - - - o 183
deinent. . .. ;317,%3; LN = .pg,oso A
L " 216,250, . ;487
Lumi 8,024,160 | * 200,804
[0} NN " 3,330,000 41,825
Stone, sand and -~ 79,495 4 59,82:
Unolassified and Eseellareons 1148 | 52,622,200 - 263, 81!
- VOhiO1e8. , v tv\sessevemeceanrnas | - 65,410 | 13,082,000 | 49,
Wlnea andliquors..., .......................... veienes HE 74} - 8,880 TS
Total,....... P S-S fereeeenes © 4,238,347 122,756,126 |......:::.:: -3,215,
Sand barged..... ... il e rrvreeneereeensd] 130,727 164,446 167 1,077,623
IO PN
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- Government materials transported. .
‘ t in A. i- gz:anm
Amoun TOX|
Artoles. short tona, | mate valus, freight was | Ton-miles.
carried.
Miles,

2,682 . 4,800 28 75,006

100 500 2 2,
\ 30,330 45 1,723,600
14,126 000 75| 1,089;4%0
513 1,861 87 ,631
1 000 13,080
100 5,874 87 8,700
56,600 | 113,085 |............ 2,927,857

RECAPITULATION,
S ) Amountin | Approxt-

, short tons. | male value, | Tomwmiles. | Passengers.
Frelght a0, .. eyeereresvieinneeeeceeeenneennns " 293,248 | 315,400, 584°| 26,318,224 | 275,514
Ferry traffio. ... 05000 IIIIIITITIIIIT 4,238,347 | [122,756,126 | 3,215,202 410,414
Sand barged........... eaanasneieetneebereeanes 730,727 164,448 | 1,077,623 |............
Government materials. . ................... esenos 56,600 113,065 2,927,667 [oeveinennan.
. Total......... orereeressrntereiessnnparenss . 5,318,922 | 138,435,181 | 33,008,706 | 604,028

'-Qs",?igﬁét:i?éfdf'f.relght and ferry traffic, sand barged, and Governmerit materials
transported, ' compiled from- reports -of steamboat and sand companles and
offictal .records, D 3

- Shipment of oil by river from the Standard Oll Co.'s refinery at Woodriver,
Ii:, ‘wal ‘eonitinned.” @ " - R - :

The Inland -Navigation Co: continued operation during 1917 as far south as
New Orleans, = .- BT O At :
. The transportation of bauxite ore from the State of Arkansas to East St
Loulg, 111, for ‘the hanufacture of aluminum, which was discontinued in 1916,
was:resumed dn 1017, 0" [0 U UL e et e T
. The ‘lines -of transportation- in- the -district of :the. Misgissippl . River. between
the Ohlé-and Missour! Rivers ‘during the calendai- year 1917 were as follows
Plying north of St. Louis, Mo,: The Kaisas Ofty-Missourl ‘Rivér Navigation
Co.;"’ Streckfuss: Line steamers, Eagle -Packet Co.; steamer Belle of Crihoun,
Northern ‘Steamboat Co., Edward ‘F.:Goltra, . Plying south of St. Louis, Mo.:
Barrett, Liné, Huntington & St. Louls Towboat Co.; Lee Line-steamers, Sf. Lous

& Tennessee River Packet Co,, Inland Navigation Co., Eagle Packet Co., Kansas
Oity-Missourt River Ngvigation 'Cg,, Aluminum Ore Co., Peterman-Miller Box

4
Co,; 2 Beltz-Pe ‘elxginag;_ Hngineering: Co.,, Morrison Ice & Fuel Oo., Edward F.

Goltra; also’ the, Majestlc Excursion Co., Columbla Excursion Co., and the
Northern: Steamboat Co., liandling ‘passengers only,
,.‘.,%hg’;pquigbgd‘;tgpllg Jrates per 100 pounds within the river districts, depénding

- on distances'the frejghtiwas carried, were a8 follows:

clas,"20 to. 80 ¢ents; flilid ¢lass, 15 to 25 cents; fourth class, 12 to 18 cents;
fifth’class, 10 to-15 cents: and sixth class, 10 to 12 cents, o \
. Between 'zgtl':;'I,buis;‘- Mo., ahd Alton, Ill.: First class, 18 cents; second class,
18 cents;; third class, 12 cents: fourth class, 10" cents; fifth' class,- 8 'cents;
%1'1? g} “ Ic{?gg!al stock tartff” applying between St. Louils and points on. the
linols v ! - S ;::‘:' . .. : .
- Tl‘:,q;;trahé? rtation by-river of coal'and iron ore between'St. Louls, Mo.,.and
St.'Paul, Mirin,,-and of railroad cars from St, Louis to New Orleans, La., was
uhdertakeri diifiig the year by Mr, Edward F. Goltra with towboats and barges
leased from:the United:States, . . ' . .« .
“/The permanent dock: begun-last year. by the city of. St. Louls at the foot of

North Matket Street is' still; under construction,

. Between St. Louls, Mo., and Cairo, Il : First class, 25 to 35 cents; second -
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Total cost and work done to June 80, 1913,
HURDLES,

New, Rgfggf“’ Ropairs. Coal,

Linear | Linear { Linear
Jeet, Jeet, Jeet,

PrlortoJulyl ) i R 402,031 | 38,597 | 06,684 | $8,320,798.01
During flscal year ending June 30 lOlS—Hanglng Dog

Island, Il oosnieisnnnneee. eeeeeesmeeanetsrsernenan R P T .. 145 3,000.82

Total..... emesreneseneaens eeteeenans e ieaas .| 402,031 | 36,507 | 96,520 8,323,799,73

BANK PROTECTION.

' Mattress. ' Paving,
Fer i re e e N O
New. Repalirs. Cost, New. Ropairs, Cost.

Linear ; Square { Square . Square | Square

3£:el. eel. (A cel, (118
Prlor to Julyl 1917..... ,909 143,371,300 14,984,370 (82,635,284, 62 (20,044, 579 '6, 132,665 {$2,608,085.01
During fiscal yoar. end- :

i uneso 918;. : :
"owin Holi ows; Bast.o.ou i e, 346,760 |  31,717.99 |. 274,900 | 35,471.31
Osborne Field, Iil. . .|......... T RITreyoN 898.20 S RPTTRTers IS rreoen
Fort Chartres, West.l...... . 0. 00000000 | N P 120,850 17,583. 60
’Ilf‘ax;tkcmir%;%sél%ﬁt.. . M,;{l’g lg,igg.gg
ey Is PN IO MO \
Bte. ngevlovo, Mo, {.ooi 92,240 8, 765, 42,600 | 870096
Kaskaskla Island, Nlf.......0loooo0. 00 178,075 ] 21,043.00 103,425 | 18,468.40
Liberty Bond, ... vevefersnanenane 3,375 1,008. 81 43,000 5,877.37
Devils Island 11 N N veoof 57,730 5,562.32 74,415 14,220, 68

Total......oo.en. o] 356,900 43,371,300 5,662,550 | 2,704,271.00 20,944,579 18,880,800 [2,813,199,00

RECAPITULATION,
HUPAJoSu oo u o iaieeeiniietctinetatateieerieseennressranssnarenenennns 38,61.3,79'9,73
Bank protection.......... ,617,;1000
Dikes and dams....... 691,893,46
Jetties........ 114.603.53
z redging . 2,337,761, 44
UrVeYS. o nnen. A
Total. ....... 17,367,019, 19
, PROPERTY.
et o ————— e m e 4 - e laiemee .
Value Value
July 1, Debfts. Credits, June 30,
1917, 1918,
Bteamers: N
Qen. J. H. BIMpson.................. vt $6,000,00 | $12,824.00
Dred Wm.R. KIng...oooooovininn. . 40,000 00 3,5605.88
redges:
B, v eeveeeenenen. e veerreereerateaeaaans o] 51,000,007 12,508.93| 15,
'rhebea.......... Ceeerieriterteaseneren 48,000.00 | 10,620.49 | .
Fort GBg0..couvunvnnennn. ORI teeaenesson| 113,000,00 § 33,100.11 | 30,180, 11 [ 107)000.
rmcnm:-es .| 111,500.00 | 33,057.36 | 37,657.35 | 107,000:00
I-‘hoenlx eretee et ————— 1,000.00 | 9,310.35 | 9,310.35 1,000,
erereeeniaaeaaa e eemaias eiens 1,000, 00 805,70 | 1,405.70 400, 00
IsledeBols ......................... tetrarenariiens 750.00 |oeuiciannnse 100, 00 850, 00
- AUX VaseS....ceviiiiicinenn. cerereuseens teveranen 750,00 Loinninnoss 100.00 850, 00
BBIVIBL. .. veneeenenninviriinennois veerreovenenendl  7,000,00 [ 7,247,927 7,0472.02|  4,300.00
KASKBEKIR . ooeenennrnenoionieenneines veesanes ceeses]  7,000,00 | ¢ 7,258,17 7,958, 17 6,300, 00
MOIBIME0. oo v.evvveennnenrenssnrasnsnnansnsnsnnensaid /850,00 , 860, 30 ,380.30 {  7,350,00
¢ 000,007 1,258.14 { -1,358.14 900,00
000, 00", l 641, 82 16 041 82 188, 600,00
100, 00 , 28 80,00
500, 00 63,32 20332 1,300, 00
700,00 312,16 | * 1,712, 18 8,300, 00
600, 00 287,32 l 367.32 6, (00, 00
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Total cost and work done to June 30, 1918--Continued,
PROPEBRTY-~Contintied,

‘ Value Yalue
i Jul{' i, Deblts. | Credfts. | June 39,
1917, 1918,
Pile drivets: . . o
Wood (9).......... $458.91 | $5,858.01-] $11,900:00
Stee] (4)..... 213,05 | 1,613.05 [ 24,000.00
Derrick boats, wood (2) 268. 0 716.09 2,700.00
Grader and derrick boats, steel (2) . 1,270,290 2,479, 20 19, 800, 00
DOITIOK (1)eeveerennereecniennnennn . L00 |.eteinennnn 200, 00 300, 00
%i'a(;hlno 1171 2 ¢ § DR 00,00 {....cvnnnn 85,00 25,00
ats: .
00 (B2). .. vttt reraaa e aeas 1,924, 00 208, 00 1,636.00
Steel ({_33 ........................................... 62, 750. 00 742.45 |  4,302.45 |  58,100.00
Small boats:
Wood (68). 540, 00 484. 54 574, b4 450,00
teol (18), . 132,00 f....o.oevnns 32,00 400, 00
Portable quarter 185,00 |, .iiiiinen.. 20, 00 185, 00
U. 8. Engineer Depot... ... L 8,000,00 | 0,274.45 | 7,274.45 7,000, 00
‘Toolsand appHaNCes....oveuiieee i vneinnn.. < - 15,200, 00 8,232, 48 8,292, 48 15,140, 00
Boardingoutfit.. ... . i i v 5,100, 00 1,980, 14 2,080. 14 5,000,
Offfco furnfbure........cooouiiniiiiiis iy ! 1,400,00 113.60 243,90 1,270,00
Survey Instruments.........coooviviiiiiiiiiiininnnn. . 850, 00 1,00 151,00 700.
Tolalee v it i V780,571, 00 [ 163,815, 52 | 213,490.52 | 730,89, 00
MATERIAL,
SubsiStenee. ... .vuveenrsiiinenenennn. .. .| $2,509.00 | $46,710.16 | $48,075.16 | $1,243,00
Brush 11,878.78 | 11,784.78 64, 00"
Piles CH02.00 [1iaiasnnns 502,00 [........
Stone 38,552.43 | 39,897,568 1,208;
Rope. .. 1,316, 18 88.20 18, 785. 5%
AT, e ettt et 082,00 |el s 902,40 159, 60
Iron.. 7,207.35 5,005, 35 17,835, 00
Nails; , 82 228, 82 480,
L TSNP NSRSV Y 77 " N SRt 25.60 524,40
sumber.. 2,010,30 | 3,105.30 , 285
QBRUM ..ot 200,00 s, e 7. 102, 50
Coal, 47,801.28 | 48,434,728 2, 508,00
T SISUROIRN: SRS , 080, 21 2,000.21 §...........,
Matertal, miscellancous...... .00 0 Il R,499,00 | 32,621.87 ) 24,707.87 | "'16,323.00
L TOtBlee e e e 56,163.62 | 100,270.34 | 185,005,01 | 61,338.85

EXPENDITURES.

The total amount appropriated from July 4., 1836, to March 4, 1915, s
$17,956,500.98, is shown on pages 488 and 490, House Document 1491, Sxty-
third Congress, third session, under the following heading:

Minols River to Ohlo RIVer-_.._...__._.....__.___..____._____ $4, 110, 000,00
Missourl River to Ohlo River__:__________________..__________ 13, 746, 599. 08,
Missour! River to Meramee River___-_.-_,______"__-_____-_.-__._ 100, 000. 00
PO e 17, 956, 509, 98
Appropriated by river and harbor net of July 27, 1016 ______ 34550, 000, 00
Appropriated by river and harbor act of Aug. 8, 1917 __________ 360, 000, 00
Appropriated by river and harbor act of July 18, 1018 _.o....___ 160, 000. 00
18, 756, 599. 98

Of the ahove total amount there was approprinted In
the years 1830, 1837, and 1844 for pler near St.
Louls and obstructlons in harbor of St. Louls (not
consldered In previous project of 1872 nor existing
project of 1881) the sum of ___________.___ e $75, 000. 00
By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,
. 1882, 1890 there was allotted for work above the
. mouth of the Missour! River (not in the present
distriet) the sumof ... . ____ .. 2085, 000, 00
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From the appropriation of 1879 there reverted to the .
Treasury the smount allotted by the act for Wit-
tonberg, Mo... .. ... e e m = 310, 000, 00

£200, 0007 00
Leaving for. work in the present district hetween the mouths of

Missourl and Ollo Rivers under general acts for work In the

district and special acts for work at certain localitles In the

aistrleta e 18, 406, 509. 98

Recelpts from siles, $180,751.71, ‘ , .

There was expended on the orlginal profect utider the acts-of Juie 10, 1872,
to June 14, 1880, inclusive, $1,495,000, and under the existing project of 1881
there has been expended to June 30, 1918, $16,568,308.66, The amount unex-
pended June. 30, 1018, 18 $802,201.82, "Che river and harbor aet of July 18,
1918, appropriated $100,000, making a totial of $402,201.82, The outstanding
Babilities June 80, 1018, are $32,147.84, leaving $870,143.48 avalluble for the
coming year, In addition to $4,598.61 due from other appropriations,

Amount expended during fiseal year..... . $344, 913. 07
Relmbursable. - o o e 24, 972, 64
Net expendbures _ . e 819, 041, 33
APPROPRIATIONS.
[Bee I, Doc, 1491, 63d Cong., 3d sesy., pp, 488 and 490.)
Under former projects, from July 4, 1836, to Mar. 3, 1851, inclu-
sive, and under the followltg hends: Pler near 8t, Louls and
obgtructions fn harbor of St. Louls, years 1836, 1837, and 1844,
$75,.00 ; Iltinols to Missourl Rivers, yeur 1872, $25,000; Mis-
sourl River to Meramee Rlver, venr 1872, $100,000: Mlssourl
River to Ohlo River, year 1873, $200,000; Ohio River to Iflinols
River, yeurs 1874, 1878, $440,000; Ill{nols River to Ohlo River,
years 1875, 1876, 1879, 1880, 1881, $1,450,000; chunnel opposite
8t.-EBouls, Mo,, year 1876, $20.600; ice harbor at St. Louls, Mo,,
years 1880, 1881, $60,000; Cape Girardean amd Minton Polnt,
years 1880, 1881, $30,000, aggregating.—..____ ... _..___. $2, 409, 600,00
Present project: o o
Aug, 2, 1882, Calro to INinols River ... _.._......_____ 600, 000,00
July 5, 1884, Illthols River to Ohlo River. ... ... oo . 520, 000, 00
Aug, b, 1886, Illinofs River to Ohlo River_... . . _.__ 375, 000, 00
Aug, 11, 1888, Illinols River to Ohio River ... ... __ 300, 000, 00
Sept. 19, 1800, liarbor at 8t, Lowls, Mo____ . ... 182, 000, 00
Sept. 19, 1800, Niinoly to Ohlo River.......o e 400, 000, 00
July 13, 1802, Olilo River to Missourl River_ ... ______ 525, 000, 00
Mar, 3, 1888, Ohlo River to Missotivl River__ ... ... 08, 333, 33
Aug, 18, 1804, Ohlo River to Missour! River_________ . 768, 333. 33
Mar, 2, 1893, Ohio River to Missourl River. ..o 758, 333. 33
June 8, 1808, Missourl River to Ohlo RIVer. . ... 275, 000, 00
June 4, 1807, Ohlo River to Missourl River.... . ___ 673, 333, 33
June 4, 1807, preventing hreuk in Misstssippt River at Beech- L
ridge, I el o e e 100, 000. 00
June 19, 1807, Ohto River to Missourt Rlver_ ... __ 825, 000, 00
July 1, 1808, Ohlo River to Missolrl RIver_ e 473, 333. 33
Mar, 3, 1800, Ohjo River to Missourl Rlyer______ . ________ 078, 333, 83
June 0, 1000, Ohlo River to Missourt River. .. _____ 100, 000, 00
June 13, 1002, Ohio River to Misdgour! River . ___ 6450, 000, 00
Mar, 3, 1903, Olilo River to Missour! River.. .. oo 650, 000, 00
Apr. 28, 1004, Ohlo River to Misgour! River. ... __ 650, 000. 00
Mar, 8, 1605, Ohlo River to Missour!" RIver—......oe e 650, 000, 00
Mar, 2, 1007, Ohlo River to Missour! River..... oo 250, 000, 00
Muy 27, 1008, Ohlo River to Missourl River. . __.__________ 250, 000, 00
Mar. 4, 1009, Ohlo River to Missourl RIVer. .o 250, 000, 00
June 25, 1910, Ohlo River to Missour] River. . . ___ 250, 000, 00
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Present. project-—Clontinued.

June 26, 1010, Ohlo ‘River to Missourl River.___ ... _.___. $500, 000, 00
Feb, 27, 1811, Ohlo River to Mlssourl River ... _______ 1, 000, 000,
July 25, 1912, Ohlo River to Missourf RIvVer. .. _...__ 1, 000, 000, 00
Mar. 4, 1013, Ohlo River to Missourt River._...____________ 1, 000, 000,04},
Oct. 2, 18914, Ohio River to Missour! River___ 250, 000,00
Mar. 4, 1015, Ohlo River to Missourd River_ ... ____ 300, 000, 00
July 27, 1916 . e 350, 000, 00
Aug 8, 1017 e 350, 000. 00
July 18, 1018 e e, 100, 000. 00
Totul of appropriations___.__ . ______________ 18, 756, 590, 08
Of the above total wmount there was appropriated in
the years 1836, 1837, and 1844, for pler near St, Louls
und obstructions in harbor of St. Louis (not eonstdered
in previous project of 1872, nor existing project of
1881), the sum of _.__. o o e o m e o ey i e $75, 000
By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,
1882, 1890, there was allotted for work ahove the
mouth of the Missourl River (not In the present dis-
trict) the sum of e 208, 000
From the appropriation of 1870 there reverted to the
Treagury the amount allotted by the act for Witten-
berg, Moo e 10, 000
— 200, 000, 00

Leaving for work in the present district between the mouth: of
Missourl and Ohlo Rivers, under general acts for work in the
tistriet and speclul acts for work at certain localitles n the
T4 E B 1 S SO 18, 466, 599. 98

Receipts from sales, $180,751.71.

2. REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI RIVER
BELOW THE MOUTH OF THE MISSOURI RIVER AND FROM OLD
AND ATCHAFALAYA RIVERS,

OPERATIONS DURING THE FISCAL YEAR,

The work is now being done by the department’s two large steel-
hull snug hoats J. N, Macomb, built in 1874, and I, ¢. Wright,
built 1881, fitted with necessary equipment and appliances and oper-
aled by Government employees, These boats patrol the Mississippi
River between Head of Passes (13 miles from mouth of South Pass)
and mouth of Missouri River 1,265 miles, and 35 miles of Old and
Atchafalaya Rivers to Melville, La.; total, 1,300 miles.

Description of the snag boats may be found in Annual Report
Chief of Engineers, United States Army, 1895, page 2054 et seq.

At the beginning of the fiscal year both snag boats were laid up in
ordinary at St. Louis, Mo., making annual repairs and awaiting a
river stage low enough to resume snagging operations.

The Wright began active operations July 5, making three round
trips from the mouth of Missouri River southward, the first to
Natches, Miss,, and the sccond and third to Cairo, I, returning to
St. Louis, March 27, where the boat was again laid up in ordinary
till the end of the fiseal yenr, making annual repairs and extensive re-
Yairs, as hereinafter noted. "The Waight was held at Cairo, 1., from
Jecember 9 to March 19, assisting in the care of-the steel barges
leased to Edward F. Goltra and eaught there in the ice, and aiding
in the recovery of ballast cur parts destined for ¥rance but lost from



IMPROVEMENT OF RIVERS AND HARBORS IN THE ST. LOUIS, MO,
= DISTRICT.
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- IMPROVEMENTS,
’ . Page, o o Page.
1. Mississippi River between the 2. Removing snags und wrecks
Ohlo and Missouri Rivers_. 2803 from the Mississippl River

below the mouth of the Mis-
souri River, and from Old
and Atchafalaya Rivers.. 2828

FOR DESCRIPTION OF TMPROVEMENTS IN THIS DISTRICT SEE PACES 1222 TO 2823,

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI RIVERS.
OPERATIONS DURING THE FISCAL YEAR 1919,

WORKS OF IMPROVEMENT,

Maintenance of the existitig regulation works—hurdle dikes and
bank revetments—including such -minor extensions as were required
for that purpose, and in which the standard fornis of construction
were Used; was continued by hired labor from July 1 to December
2, 1918, ‘and .after March 26, as hereinafter described, at Osborne

Field, West Fort Chartres, East; Fort' Chartrés, Turkey Island, Ste.
Genevieve, Mo.; Kaskaskia Island, Chester (Horse Island), Chester

Claryville), Liberty, Mo., Liberty Bend, Wilkinson,, Union Point,
Devils Island, Minton Point, Price Landing, Beechiidge, and Eliza
Towhead. Three of the four suction dredgés of the district were in
commission during the low-water season, é17'1‘uly 21 to December 31,
and were, operated on 13 obstructive main-channel bars which de-
veloped during that time. The one dipper dredge belonging to this
district was placed in commission September 20 and worked the re-
mainder of ‘ﬁe,low-water season and from Fcbruary 1 to March 18
on the. gravel bar in Grand Tower upper crossing. Hydrographic
surveys were made covering 125 miles of river, including all dredged
channels, shoal crossings and caving banks. IiiVer; sauges were read
tllroui;hout the year and were inspected and repaired as required.
The plant was repaired and cared for at the St. Louis enginecr depot
and at fleet in winter harbor, Graysboro, Mo. Materials were pro-
cured by contract and open-market purchases and by hired labor, as
was deemed most advantageous to the department.
’ 2803
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CONBTRUCTION WORKS—HIRED LABOR.

Nore—Station numbers (100 feet), wherever shown herein, refer to an orlgin
at the upstream end of the werk at that loeality. River stages, unless other-

wise noted, refer to the St Louls gauge.  Origin of river distances ig Rads
Bridge, 8{. Lounis, Mo.: all loeniftios of work are downstream from St. Loulis,
unless othorwise noted, ’

OSBORNE FIELD, MILES 88 TO 40, LEFT BANK. .

[Tuly '1-Oct. 1, 1918.]

Bank revetment, repair—Work at this locality was in progress at
end of fiscal year 1918 (p. 2726, A. R. 1918) and duriiig t&i'e; summer
and fall seasonis the following was accomplished: Foundation mat-
tresses of briish, four small sections aggregating 34,580 square feet,
were placed in repairs between stations 29 and 30, and 102 and 110;
and at the lower end of the work, where an eddy had totally de-
stroyed 600 feet of the protection and the bank had receded in cres-
cent shape a maximum distance of 250 feet, another section of brush
mattress, 370 feet in length and containing 29,600 square feet, was
placed in the crescent hetween stations 112 and 114 to prevent fur-
ther damage by tlie eddy. The downstream end of the work is now
at station- 114, 400 linear feet-having been destroyed and not, yet
restored. Between stations 28 and 85, and 102 and 114, 4,200 cubic
yards of earth were graded from the bank and 122,695 square feet
of stone paving were placed in repairs between the 3-foot and 25-
foot stages. Between stations 32 and 85, and 105 and 114, 1,950 cubic
yards of carth were graded from the bank and 38,675 square feet of
stone paving were placed in new extensions between the 25-foot and
30-foot stages. ‘

FORT CHARTRES, EAST, MILES 51 AND 62, LEI'T BANK.
[July 1-10, 1918.]

Hurdle dilees, repair—A large amount of drift that had collected
above hurdle dam No. § was distributed and compactly massed to-
gether in the deep water above the hurdls. A mattress of brush and
woven-wire fencing, 8,200 square feet, was then built over the drift,
heavily ballasted with stone and sunk to the bottom, thus solidifying
the structure and protecting its foundation.

"HNVE LT ‘G0 ANV T9 ST “LSVE ‘STUIUVHO IHOL
[Aug. 17-29 and Oct. 2-9, 1918,]

Bank revetment, repair—A small mattress; 9,050 square feet, was
placed in repairs between stations 40 and 42; 450 cubic yards of
earth wore graded from the bank and 47,480 square feet of stone
paving were placed in repairing several slips between stations 28 and
58, between the 1-foot and 30-foot stages.

FORT CHARTRES, EAST, MILES 51 TO 52, LEFT BANK.
[Oct. 10-11, 1918; Apr, 25-June 14, 1619.]

Bank revetment, repair—The mattress and lower part of the
paving of the lower scction of this protection, 5,250 feet in length,
was constructed in 1895, and in 1897 the paving was raised to a stage
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fairly uniform befween 10 and. 15 feet; in 1902, the paving of the
lower 1,600 feet, now buried in adcretions, was raised to the 24-foot
stage. Gradual erosion of the high bank behind ‘the upper 2,000 -
feet ‘has been goitig-on for’ 12 'years or more until the maximiim
recession between: stations 0-and 10 is about 300 feet. To prevent
further: damage to the work and preserve the preserit’ good aligni-
ment of the river at ‘this locility, a spur. hurdle 250 feet ‘in lenigth -
was constructed- at station 2-4-50, coninecting the' existing high bank
with ‘the substantial foundation' of the old }grotéctibn; ‘near its
us)p'e'r, end; 204 piles were driven, 69 clumps cabled and 5 stringers

aced in'its construction.. Whils this work was in progress, several

reaks which occtirred in the upper section’ (p. 2727, A. R. 1918)°
were répaired with mattréss and paving; some low stage work on
this séction: was iilso dore in the fdll. " The two sections are separated -
by 2,600 feet of inprotected bank. Altogether 36,400 square feet
of mattress were built and sunk between stations 1 and 5 (lower
section), and 105,600 square feet between stations 68 and 70, and
89 and 95 (upper section), a total of 142,000 square feet of brush
mattress; 4,100 cubic yards of earth were graded from the bank;
14,700: square foet of paving were placed ,ﬁ:t'ween stations 1 and
5, at end of spur.hurdle, 21,000 square feet, bétween stations 68 and-
70,-and 89 and 95, between the 17-foot and :80-foot,_stages, and 7,460
square. feet between .stations 60 and 90, between the 1-foot and 5-
foot stages—a total of 48,160 square feet of stone paving.

STB, GENEVIEVE, MO., MILES 59 TO 63, RIGHT BANK.
[July 11-Aug. 16, 1918 June 20-20, 1919.]
"~ Hurdle dikes, repair—Hurdle No. 25, at th

0, at the lower end of the

reach, wag origina, y 1,675 feet in length' only a short spur and
the bank root remaining, the repair to this hurdle would tend to
preserve the present good bank alignment_both above and helow.
At the shore end 17,000 square feet of brush mattress were placed,
100 "¢ubic" yards of earth were graded from the bank, and 14,500
square. feet of stone paving were placed between the 6-foot and, 30
foot stages, Near the outer end and in an angle where considerable
drift had collected, a mattress; 1,800 square feet, was built over the
drift and heavily ballasted with stone; considerable stone also was
Cast amiong the piling, which a6 no longer in clump formation but
standing .separately, due to decay of their tops and fastenings,
" Bank revetment; re air—Between stations 36 and 75, lower sec-
tion, 1,050 eabic’ yards of earth ‘were graded from the bank and
42,690 square feot of stone paving were placed in repairiig numerous
small slips between the 5- oot and 25-foot stages. At the end of the
fiscal year a party had agsin been moved to this locality and prepa-
rations made to gxtend the paving of this section to higher stages.

KASEASKIA ISLAND, MILES 69 TO 72, RIGHT BANK.
' [Oct. 26-Nov. 24, 1918.)
Bank revetment, repair and new.—For the last previons work, in

1017, 'seb page 2727, Annual Report 1918, The upper or new section,
8,590 linear feet, and the lower or old section, 5,700 linear feet, are

- 125851 —xNG 1919—pr 245
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separated by 3,400 feet of unprotected bank which has been:gradually
eroded until the adjacent ends of the two sections of revetment have
suffered loss by this flanking action of the river. To protect both
sections temporarily and prevent further loss until they can be
united by a new section, repairs were made. at the said adjacent ends
as follows: Between stations 184 and 185--90 (lower. end of new
section), and 0 (upper end of old section). and 14-10, two. small
sections of brush mattress aggregating 17,325 square feet were
placed. Between stations 168 and 185--90: (new) and 0 and 5.(old)
2,900 cubic yards of earth were graded from the bank and 23,875
sc}uare'feet of stone paving were placed in restoring these sections
of revetment and repairing several small slips, all between the 2-
foot, and 30-foot stages. Between stations 179 and 185490 (new
section) 8,875 square feet of stone paving were placed in new ex-
tension between the. 20-foot and 25-foot stages, the latter contour
being at the foot of the bluff top bank.

CHESTER (HORSE ISLAND), MILYS 72 AND 7 8, RIGHT BANK.
[Nov, 25-29, 1918 ; Juné 16-30, 1919.]

. Bank: revetment, repair.—In theé fall season 16,700 square feét of
paving were placed in repairing several small breaks between stations
4 and 83, between the 4-foot and 28-foot stages. During the' latter
part of June and while the mattress was being built ‘at Claryville,
- Mo. (the locality following), 2,975 cubic yards of earth were graded

from the bank; and 7,550 square feet of paving were placed in repairs
between stations 28 and 31, between \the 20-foot anci) 32-foot, stages;
a total of 24,250 square feet of stone paving. Work was in progress
at the end of the fiscal year. A _ V

CHESTER, MO, (CLARYVILLE), MILE 74, RIGHT BANK.,
{June 15-30, 1919.] °

Banlk revetment, repair, and new _ewtension—The bank at this
locality was protected in 1896 and 1897 with a mattress 3,310 feet in
length and stone paving placed above it to the 20-foot stage. Since
then no work has been done in the nature of repairs, and in the last
five years the river has been gradually wearing away the bank above
the top of the paving along its entire length, = :

The upper 500 feet of the protection had suffered. most, being under.
a flanking action of the river around the foot of Horse Island: To
prevent further demage and secure effectively the head of this impor-
tant work, an upstream extension.of the bank protection was begun
at a-point 1,050 feet above the head of the old work, and at.the end
of the fiscal year the mattress was nearly completed; 950 linear. feet -
of brush mattress, 97,900 square feet, were built between stations
—10 4-50 and —1. After the mattress is completed and sunk the
bank above it will be graded and paved to the top and the paving of
the remainder of the section extended in height as may be required.

LIBERTY, MO., MILES 88 TO 86, RIGHT BANK.
. [Mar, 26-May 3, 1919.] . . c
Hurdle dikes, repair—The hurdles at this locdlity were built i
1806, and last repaired in 1916; since then the piling has been broken
down in several places, by ice and drift, and necessary repairs thereto
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were made as follows: Hirdle No. 1, 100 linear feet ; No. 2, 30 feet;

No. 8, 45 feet; No, 4, 40 feet; No. 5, 115 feet; No. 7, 250 feet; No. 10,
300 feet; No. 15. (hurdle dam), 240 feet; total, 1,120 linear feet. In~
all, 534 piles wére driven, 125 clumps caiyled, and 5 stringers placed;
also 12,200 st‘}"uare feet of drift were covered with brush mattress and
sunk at the shore ends of Nos. 2, 8, and 7. :

LIBERTY BEND, MILES 86 TO 89, LEFT BANK.
{July 1-Aug. 5, Nov. 29-Dec, 2, 1818; Apr. 18-May 25, 1919.]
Bank revetment, repair and new.—Work at this locality, in prog-

ress at the beginnin% of the fiscal year (pp. 2727-8, Annual Report,
1918), was continued until August' 5; minor low stage repairs were
made as required during the latter part of the fall season; between
stations 45 and 136,  numerous small breaks were repaired by
placing 41,120 square feet of stone baving between the 8-foot and 28--
foot stages. Along the lowm{ha,lfl of thig long protection the bank
above the old paving was found sloped back by the action of the
river and:in good shape for extending the paving to higher stages
with but little grading. This work begun in the fall was resumed
and nearly completed 1n the sgrin when it was discontinued because

of more urgent work at another locality. Between stations 43 and’

159,.1,160 cubic- yards of earth were graded from the bank and

146,700 square feet of stone paving were placed in new extensions.
between the 18-foot and 38-foot stages.

WILKINSON, MILE $3, LEFT BANK.
[Nov, 7-28, 1918.]

Bank revetment, repair—The upper end of the protection work at.
this locality had been under a flank attack by channel waters during’
the last two years until 250 feet had been destroyed and the ban
had receded about 150 feet, To prevent further damage the bank
revetment was repaired and restored as follows: Between stations:
100 (original head of work) and 104, 18,900 square feet of brush
maltress were placed.

The bank above the mattress was graded (50 cubic yards) and
paved with stone to hold a small neck of high ground, just above
the mouth of the narrow slough at the lower end of Wilkinson
Island, and the paving was also carried across the slough and con-
nected with the old high bank paving; 18,000 square feet of stone
paving were thus placed in repairs between stations 100 and 105, and
m minor slips between stations 143 and 145; all between the 3-foot
and 25-foot stages.

UNION POINT, MILES 109 AND 110, LEFT BANK,
[May 4-381, 1919.]

Hurdle dikes, repair—Hurdle No. 9, 1,885 feet in length, built
in 1911 and last repaired in 1916, was reinforced the greater part of
its length and 8 small gaps were closed; 495 piles were driven and
158 clumps cabled in repairing 1,500 linear feet.
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DEVILS ISLAND, MILES 124 TO 127, LEFT BANK,
[Bept. 1-28 and Nov, 8, 1918,]

. Bank revetment, repair—This work was repaired in the last
fiscal year, March 29 to June 6, all urgent rega,ir’s then being made
(p. 2728, A, R.,1918). To insure the safety of the head of the work
placed in 1918, additiona] low-water repairs were required in Sep-
tember and November as follows: Between stations 148 and 148, and
163 and 154, two sections of brush mattress, aggregating 30,875
square feet, were placed; 700 cubic yards of earth were graded from
the bank and 54,450 square feet of stone paving -placed between the
3-foot and 22-foot stages. Work was discontinued in September
because of more urgent work at Beechridge, Ill ‘

MINTON POINT, MILE 180, LEFT BANK.
{June 1-80, 1019.] ‘

Hurdlé dikes, repair—Hurdle dikes Nos: 1 and 8, 1,000 feet and
1,900 feet in length, respectively, were built in 1904 for the purpose
of removing a sand bar in front of Cape Girardeau, Mo. No. 3
was repaired in 1913, for a length of 360 feet at its outer end, but
two small gaps near the shore end could not be repaired because of
low: stage of river, and since then have been increasing in size. The
closing of these gaps being urgent und necessary for the preserva-
tion of the dikes and their accretions, and the ‘stage of river bein
suitable therefor, the work was accomplished during the month o
June; 651 linear feet of hurdle were repaired, 482 piles were driven,
153 clumps cabled, and 4 stringers placed and cabled. Drift that
had accumulated near the shore end was covered with brush mat-
tress aggregating 7,250 square feet, and the entire mass was sunk;
a{s]:o 300 cubic yards of stone were cast among the newly driven

iles.
P Work was completed the last day of the fiscal year and this party
was moved to Hanging Dog Island (118-115). left bank, to repair
the hurdles at that locality,

PRICE LANDING, MILES 1563 AND 154, RIGHT BANK,
[Oct, 12-25 and Nov. 3-8, 1918,]

Bank revetment, repair—Several slips in the paving, caused by
the bar opposite making in very close, were promptly repaired be-
fore damaging erosion took place. Between stations 145 and 185,
25,426 square feet of stone paving were placed in repairs between
the zero and 12-foot stages. ) '

BYECHRIDGE, MILES 169 TO 171, LEFT BANK.

{8ept. 20—Oct. 28, 1918.]

Bank revetinent, repair—The protection at this locality had been
damaged and in need of repairs for more than a year; the stage of
the river being unusually low and an excellent opportunity thus
offering, the following repairs were made in the ‘fall season: A de-
pression between stations 27 and 29 was ‘covered with a brush
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mittress containing 12,825 square fest; between stations 26 and 102,
650 cubic yards of earth were graded from the bank and 70,945
square feet of stone paving placed between the zero and 20-foot
stages. '

ELIZA TOWHEAD, MILES 195 AND 176, LEFT BANK.
[Oct, 26-Nov, 2, 1818.]

Bank revétment, repair—~An unususlly low stage of river exposed
portions of the mattress and paving that had been only lightly cov-
ered with stone; these places, betwéen stations 58 and 100, were
thoroughly repaired by placing 28,4056 square feet of stone paving
between the 2-foot and 15-foot stages. ‘

DREDGING.

Although the stage of water was at times considerably below nor-
mal during the spring and early summer of 1918, good boating stages
and ample depths for navigation prevailed throughout the district
until the latter part of July; when, the stage having declined to 7

féet; channel depths were reduced to such an extent that several cross-
ings threatened to bécome obstructive to 8-foot navigation. There-
upon the two' self-propelling suction dredges Fort (Gage and Hort
‘Chartres and the T'hebes, siction nonpropelling, were placed in com-
missioh for the season’s work, followed.by the dipper dredge Phoenis
the latter part of September. These four dredges maintained the re-
quired depth and width of channel, througliout the low-water son-
son, although river stages were abnormally low and new record for
extreme low daily stage was made for 31 continuous days in Septem-
ber and October as hereinafter stated. The fourth suction dredge,
the Selma, nonpropelling, was made ready for service and held in
reserve ready to relieve any one of the three suction dredges in use
should occasion demand, but its services were not needed.

The dredges, operated by Government employees in two 8-hour
shifts, were in commission and performed service as follows: The
Fort Chartres, July 21 to December 21 (154 days), dredged 12 chan-
nel bars, 47 days; approach to steamboat landing at Grand Tower,
Il (104), 6 days; obstructive revetment at Salt Lake Towhead (43 ,
5 days; and harbor at United States Engineer Depot, St. Louis. (4),
8 days. The For{ Gage, August 8 to December 1 (116 days),
dredged 5 channel bars, 21 da{s; released barges of the Aluminum
Ore %eo grounded at. Chesley Island (20), and. Herculaneum (80),
5 days; and aided snag boat in destroying wreck of sunken ore barge
at Allen Towhead (146), 2 days. The T'hebes, August 1 to October
29 g() days), dredged 5 channel bars, 40 days. e Phoeniz, Sep-
tember 20 to December 31, and February 1 to March 18 (149 daysg,
dredged the Grand Tower gravel and bowlder bar, upper way (104),
100 days; the work beinia % per cent completed.

Work performed by the dredges outside the channel was done in
the interest of navigation, at times when the navigable deﬁth was
ample and dredging in the main channel was not required ; the work
performed for the Aluminum Ore Co. ‘was paid for by that com-
pany; all other dredging was for the maintenance of the project
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depth (8 feet) and width §200 feet) in the channel between the
mouth of the Ohio River g{ 83) and St. Louis '(0); thence to the
mouth of Missouri River (17 miles above Eads Bridge) no dredging
was required to maintain the project depth of 6 feet. . ,
The three suction dredges operating in the main steamer channel
for a total of 870 hours, a little more than one-seventh of their tetal
available time in commission (16-hour days), maintained the re-
uired 8-foot channel thipughout the '10w-waéer season with only
slight delays to navigation (see channel condijtions, page 17). The
two self-propelling dredges were also used during idle intervals to
assist the one small towboat in commission to deliver material and
supplies and to patrol, sound, and buoy the channel throughout the
district. Of the 13 main-cl’mnnel bars improved. by the .suction
dredges, two were dredged twice, another thrice, and two others,
particularly . troublesome, Danby Towhead (41) and Snell Hollow
47), were each dred%?d four times; the latter being finally aban-
«doned by dredging a channel (Sycamore) above.and across the river
from. thig particularly bad bar. Good results were obtained in all
.cases, the gain in depth varying from 2 to 5} feet, The total number
-of channels dred%l through the 13 obstructive bars was 22, having
a combined length of 6§ miles and an average width of 210 feet; the
total amount of material removed from the main channel was 969,000
cubic yards in 870 hours actual dredging time, an average rate of
fully 1,100 cubic yards per suction-dredge hour. Other. details con-
cerning the dredging service are given in the following table:



Table of work done by United States pipe-line hydraulic dredges “Thebes,’” ‘“Fort Gage,” and “Fort Chartres,” and dipper dredge “‘Phoeniz*
during the fiscal year ending June 30, 1919. -

. Miles , Dredged channel.
from Da ﬁfgd’:} pantity | ,rotal Gain in
Dredge. Bars dredged. Bt Louis Inclusive dates. dredg- Tock" | quantity Loogth dapti
ing. cu .
Bridge). time. Lougth.| Width. | Depth.
Hours. | Cu. f,"'b‘ Feel, | Feed. | Feel. | Feat, | Feet,
United States Engineer depot 1 4 8|7 33 , 200 300} 4] 1 5
Twin Hollows 15 4l 2| mmo| emel| 00| 0| 104 3%
2 4] | G| -e,0| “ww| 0| 8 5
5 s| 36! 34m0| &Sm0l 00| 0f 10 3
30 1 3 000 40| o] ol 1 3
- 39 4 35| 2,30| 8300( 3,50| 20| 12 3
"t 41 33| 30| 70| Lso| ;0| 13 4
41 1 10 g0 290 teo| 1w 1 3
a 4 28] o520| 0] rso] 20| 104 %
2 9| ®=| 36400| 30| voo| 2ef g 2
2 3| 3| :os0) roo| 0| 20| 12 3
¥ 5. 1,000 ©0) 10| ‘w0 12 5
a 3] ;| anso| zeo| ns0| | 12
© 1, 3| w60 7e00f 10| 2| 9
48 7| ®| sos0] 10| Use| 20! 12
47 4] | wwol| wwef 2wo| 20| 12 3
a7 4] 31| a2s0| sooo| rew| s o 3
4 8l 78! ahmo! 1eo{ Uso| 20| ¢ 2
7 5| 2 1Zsof 0| ‘mo| 10| 10 2
2 1B] 8| eh40| 1m0 L,00| 20| 104 1
62 3| 26| se0] s0f 10| | 9 3
62 3| a! 3se0| geo| 1301 2| 1 q
2 5] 2] 480 7900{ 1,500 0| I 4
% 3| 18| 29w0| 3e00] Lso! 0| 1 2
104 - 100 470 14,200 3,700 $00 100 13 4
104 [} 44 55,700 5,600 500 250 12 n
18 8| &l 12620] 16100] 4000 20 13 3
148 2| 16| i0200 200! :0| 2| B 3
Ft i i 10,500 | L,800] 250 9 3% -
.......... 24| 1,468 1,015,700 | 199,100 | 37,750 | 6,175 |.......J........

1 Outside the main channel,

*IOTHISIA “OR ‘gmo':t LS—BHOMUVH ANV SEEAIN
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RECAPITULATION.

Adtual i | Total | g

Days dredein uantity length | Fate per

dredging, | 170d8ing Tredgad Jength | Thour.
) cusggias}" Feehi: | Cu.yards
Fort Chames,isz-lnoh) ....... et eseereenerriarrane 66 473 ,500 | 101,700 1,230
Fort (Jage (32U0ch).. vuuee e eevenmnnesinirinon 281 952 332,300 | 50,800 1,318
Thebes (28dnch)..........c.ooimmuiiinviniiin, 40 273 188,700 | 42,000 684
Phoenix (dIpper)....covvreiieeeiirenieiernncennns 100 470 14,200 3,700 30
b Y DR 234 1,468 | 1,115,700 | 199,100 |........ .

RIVER STAGE, ST, LOUIS GAGE. y
The stage of the river continued unusually low throughout the
first half of the fiscal year and until the middle of March, bein
2 feet to 8 feet below the mean daily stage line during that period,
except for six days in September and six days in December, and
making new record for extreme low daily stage for 81 continuous
days, September 27 to October 27. After the middle of March, the
stage_advanced and remained above the mean stage line much the
greater part of the remainder of the fiscal year. , ,
The average of all daily readings for the fiscal year was 9.9 feet
or 2.5 feet below the mean &tage of river, 12.4 feet, as derived from
all the daily readings (21,183) for the last 58 calendar years.
As shown in the following table, the river oscillated 26.6 feet be-
tween stages 25.9 feet (May 11) above, and 0.7 foot (January b)
below low water, 1 foot St. Louis gage. The normal yearly oscil-
lation is about 25 feet from 1 foot above, to 26 feet above low water.

St. Louis gage, \,‘1918—19.

.. | Mormal’
Highest Lowest range
Date. mg:tgly Date. m;gégly B8 yesar’n*
readéxgs. readiings, m?etgl}:im
Feet. Feet, Feet, -
T | S
14.2 — 20 9-9
3.1 1.0 98
8.2 2.7 8-7
6.0 asf{ F-§
1919, )
Jan, M and 3. .ciuevernnas 8.5 .3 6-8
Fe e 9.0 29 & -13
Mar. 24 2.1 30| 12-17
Apr. 18, 2.1 15.6| 11-19
May 11 26.9 w1l 12-18
JUBE Tyeearerreierianieane 2.4 usfl 2%

Extreme low water (1917), caused by ice conditions, is 3.1 feet
below gage zero; and extreme high water (1844) is 41.3 feet on the
ag«la. Elevation of gage zero, 380 feet above mean sea or Gulf
evel. " ' :
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"OHANNEL CONDITIONS,

Channel conditions were constantly under investigation and exam-
ination by the snag boats, the small towboat Meramec and the self-
propelling dredges of the district throughout the first half of the
fiscal year and after. January 20.. Between the mouth of Missouri
River (—17) and St. Louis (0) the project depth of 6 feet was main-
tained by the works of regularization aided only by the natural
scouring action of the river itsélf. Between St. Louis_(0) and the
mouth of Ohio River (183) a channel of the required dimensions, 8
feet depth and 200 feet width, was maintained by the same agencies
but aided by dredging, except for certain periods of time when the
maximum depths available for navigation were as stated in the fol-
lowing table:




Channel depths less than 8 feet, between S§t. Louis and mouth of Ohio River, during the fiscal year endiﬂo June 30, 1919.

Item,

Crossing or bar.

River
stage
(aver-
age).

Number of days when depth
was—

6 feet. | 63 feot. |

7 feet.

Remarks,

B

HEREY B8

88 B

Crawford Towhead. ...

Bohahuiy

S558

2R

4~38.
Oct. 10 1,

Oct.12-23..._....

and 24-26..

No %pth less than 8 feet.
0.
Dredged 1010 feet, Oct. 1-5,

covered by
gedtoMeet Sept sotoOct.S' time covered by iteris 4 and 5.

Dredged to Dslut -, Sept. 10-26.

Dredged to 10} feet, Oct. 28-31; time covered by item 14,
Dredged to 10 mo«:t.l-s-tima rered bfvunu.

Dredged 109 feet, Oct. 10-18; tinu covered: yltolns 18 a.nd 19,

Dredged to 12 Sopt. 3; time eavered by item 24

Dradged to 9 feat

Dndged 109 25-29~ 8 days covered by items 1Tand 19.
Dredged to 9 roet Oet. 1164—18; Himne covered: ylu.msla snd 19,

Time coversd byi a'nd

‘1‘ boat 8th and ﬁned s-foot; drodgod channel
6 fget; rodr: feoté :Oct. 21

Dredged 1010 fut, Oct. 1 -days oaveud -by item 4

d itulf ﬂme

1 3

Powers Istand .. us| 1 (01 0. ) . .
Hurricane Field 1. Dredged to 10 feet, Oct. 2-5; time covered by item 13.
Wikkinson 2 Good towboat channel, improved ftself. .
0.
No depth less than 8 fest. -
..... TS Janusry. [ . Nd*‘ [" closedbyieeadto_m’.h' nodopthlessthansteetrenuh-
¢ er of month.
Ames Towhead......... 43 3.3 | Feb. 1315 o ciecicconc]oncrannfonnnnnns - 3 SO
ollow....... .- 47 3.2 . 10-12....... Good towb:g:‘&ann M%f no depth Tess than 8 foet,
Mar.13t0 Iunem
Total shoals (26). eane 1 5 1
Total days (43) 3 1 19

6161 {ANYUV '8 ‘0 ‘SEWANIONT 40 JFIHO 0 IWOJTE  FI8Y




~BIVERS AND HARBORS—ST, LOUIS, MO., DISTRICT. 28156

~Although. channel: depths- of less than 8 feet revailed for an
unusually long period in the low-water season, the latter part of
September and-thé greater part of October, they were ‘generally ample
for the needs' of navigation. Omne boat ‘on —the large towboat
.Sgerqgm—'—Was delayed 1n this period by the Feduced: depths; and that
after having grounded with two heavily ladén barges, through mis-
Judgmerit, in a ‘dredged channel-and destroying. it in efforts to get
off ; being delayed four days:until boilers of , regge could be repaired
and: the channel redredged:. Failure in maintaining. the required
depth durinfthis long period was due to: (a) Difficulty in.securing
proper- working crews for the dredges, owing to disturbed labor
conditions and an epidemic of influenzs; (5) an unusual amount of
boiler trouble on the dredges; and (¢) the long continued and
extraordinarily low stage of river, - ‘ ;

Navigation was stopped by large floes of ice at St. Louis, January
2 and_several days thereafter, and owing to backwater from the
Ohio River these ice floes jammed and ‘blocked the lower part of
the district, below Grays Point (189), January 6 to 19; navigation
throughout the district was résumed January 20, when the least
channel depth was 10} feét. Only orie crossing in February and one
in March had channel depths less than 8 feet, and these, for only
three days each, were quickly improved by advancing river: stages.
Good boating stagés prévailed dfter the middle part of March, and
there were no delays whatever to navigation ‘in the last half of the
fiscal year because of insufficient channel dimensions.

Steamer channel reports giving steering directions and least
depths on the birs, as ascertained by pilots of this office on through
trips, were issued ‘during the fill 'season to river vessels and the
public through the Lighthouse Service, .

~ The average natural dgp hs, -at selected. stages, that are available
for nayigation between St. Louis, Mo., and Cairo, I1l,, are given
under Physical Data, page 2733, Annual Report, 1918.

. SURVEYS, EXAMINATIONS, AND CHANNEL MARKS,

Biirveys, general dnd special, covering ‘126 miles of river, were
niadé ‘as” reqiiréd and included ‘all ‘localities where constriction
works or dredging were in progress or immediately prospective; also
where -considera ﬁsf changes, due to caving banks and shifting chan-
nels, hiad taken place, | redgéd ¢hannels were marked with buoys
and steering ianges in addition to the regular beacon lights of the
Lighthouse Service, oo Lo

LT s PHYSICAL DATA.

The river gages were maintained and read daily throughout the
yeéar; and the records thereof were checked by being. plotted on the
official hydrograph. = o e :
' ' MATERIALS,

For the operation of towboats and dredges and for use in main-
tenance of the works of improvement—hurdle dikes and bank revet-
ments—there: were_procured -under proposals and open market
agreement 15,645 tons. (2,000 pounds) of coal, at an average cost
of $4.53 per ton; 81,678 cubic yards of stone and spalls, at an
average cost of $1.37 per cubic yard; and 70,480 linear feet of pile
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timber, at an average cost of 13.6 cents per linear foot] also 4;100
cords of brush were procured and loaded on Governmerit barges by
hired labor, at an average cost of $3.85 per cord. These costs include
plant charges. :
_All other materials, suppliés, ship stores, subsistence, etc., were
purchased under competitive bids or in the open market and were
collected ‘and tested at the Engineer- Depot, St. Louis, Mo., and
thence distributed to the various working parties, T
Testing and inspection of materials and other work for Engineer
officés and other departments of the Government were as follows
Secrethry’s office, Mississippi River Commission ;" second’ distric,
Oincinnati, Ohio; Rock Island, Ill.; Kansas City, Mo.; Wheeling,
~IV)V. CVa.; Panama Canal; General Engineer Depot, Washington,
PLANT,

All plant required for service was maintained in working condi-
tion, such repairs as were necessary for present and probable future
service being made at the 8t. Louis Engineer depot, N

Extensive alterations and repairs were made, for the Experimental
Towboat Beard, to the towboat Nokomis of; the Mississippi River
Commission, and it was transferred in September to the Mississippi
River section of the Mississippi-Warrior Waterways of the United
States Railroad Administration. . Also on account of the said board,
extensive alterations and repairs were made to the machinery and
boilers of the district towboat William R. King; when not disabled
by the defective and imperfect machinery that had been installed, this
boat was used in towing plant, material; and supplies for the works
and dredges of the district. Experimental trips of the King, made
July 1 to August 7, were unsatisfactory and further alterations and
repairs were made at; the engineer depot; later trial trips, December
7 to 26, proved satisfactory. Six boilers (two 3-boiler batteries),
formerly on this towboat,- were sold to the Kansas City district,
altered, repaired, and shipped thereto in November, Exfensive re-
pairs were also made to the snag boat H. @. Wright and steel barges
Nos. 19 and 20;.all three having been badly ‘damaged by ice floes at
Cairo Point (183) in January, 1918. Repairs incident to active

- gervice were made to three steel tenders, one dipper dt‘gd%@,’ and the
four suction dredges. ‘Owing.to-defective boiler sheets the dredges
Fort Gage and Fort Chartres were compelled to abandon opera-
tions periodically during the dredging season until temporary repairs
could be made; these sheets were renewed in the spring season and
all machinery and equipment of both bouts placed in a thoroughly
serviceable condition. ,

Ordinary repairs were made to-the snag boats J. N. Macomd and
H. &. Wright, the lighthouse tender Oleander, and the towboat Lieut,
Lewis, the latter en route from the Kansas City district to the New
Orleans district; extensive repairs were also made to six towboats,
the Ohoctaw, Nokomis, A. M. Scott, Advance, Oscar F. Barrett, and
Inspector, in the service of the Mississippi River section of the United
States Railroad Administration ; all expenses incurred being charged
to the proper appropriation. Repairs were made to .5.quarterboats,
3 office and survey boats, 1 storeboat, 8 wooden barges, 25 steel barges,
9 wooden piledrivers, 8 steel piledrivers, 2 steel grader and ‘derrick
boats, 2 wooden derrick boats, 11 steel way flats, and 12 skiffs, all-of
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this district. Theself-recording river gage: on. the Eads Bridge
was overhauled and.repaired for the United States Weather Bureau.

Two quarter boats, Nos. 4 and 8, and three wooden ‘gile drivers,
Nos. 26, 32, and 33, were transferred to the Memphis office Septem-
ber 7; and quarter boat No. 7, on the bank since 1914, was condemned
and wrecked ; leaving on hand, three quarter boats in good order, and
six wooden pile drivers, all in fair condition except that the pumips
have been removed from three, for use on towboats; Of the 16 steel
barges leased by this office to Edward K. Goltra, St. Louis, Mo., for
coinmercial towing'on the Mississippi River, the last four (sce A. R.,
1918, p. 2734), were returned October 2. Twenty steel barges of this
office were leased, 6 in September, 10 in October, and 4 in November,
to the Mississippi River section of the United States Railroad Ad-
ministration and remained in that service at the end of the fiscal
year; in partial exchange therefor, 8 wooden barges were received
from the said river section in September and remained in the service
of the district at the end of the year. Needed repairs to the lntter
barges when received were made at the engineer depot and charged
to the said river section, .

Wooden barge No. 209, the steam tenders /sle De Bois and Auw
Vases, and the hull and cabin of the towboat Gen. J. H. Simpsgn,.all
previously condemnned, were sold, and the dipper dredge Vulean, also
condemned, was dismantled, the machinery removed, and the hull
sunk in deep water. Twenty-six wood flats were condemned and
wrecked, leaving 26 on hand, all in poor condition; 8 skiffs and 6
yawls were also condemned and wrecked. -

The 'buildings of the engineer depot at foot of Arsenal Street, St.
Louis, Mo., were repaired and maintained in thoroughly service-
able condition as were all shop machinery, equipment, tools, and ap-
pliances, atid boarding outfit. An open shed 30 feet by 60 feet was
built for the use of ironworkers; and a mold loft 40 feet by 105 feet
was made from the upper cabin of condemned quarter boat Vo. 7,
with roof trusses of steel angles and a surface floor of hard maple.

COMMERCIAL STATISTICS,

Season of navigation opened February 24, 1918, and remained open remainder
of calendar year,

Arrivals and departures of steamboats and barges at St. Louis, Mo., during
calendar year 1918.

Reglstered | Tlmes
tonnage. | arrived.

Number.

Passengers, 385,133.
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Freight trafio for. calenda

r year 19018,

Amoaimt in | Approximate r '
Artloles. short tons. | - Phrox mate frelght’ | Ton-miles,
L ' s - Mk, 1 o
auxits ore,. 84, $356,004.) 1851 12,007,980
2 RS 10, 428 a8t 1, 834,40
Conperage 2,000 1), 000 | 17 34,367
e AR
L TR EERNEE FN] ssenspraee N . K
Fruit and vegetables......... ... i 6,415 |0 320,750’ 17 m}asg
QaThABR. S rervsitricersesersosesanrane evbeavessvitanavans 34'776 3"775‘ . 7 mi‘”
Grain and prodnetd, . coeeereecenieraanes terrrerreriaes 33,318 | 2,408,850 127 | 4,223,087
Qroceries and provisions. ........oooiieinn. 6,583 | 653,300 | 29 646, 124
IrOn BRA Sl o. v evevaernasarnranrrnreniorsnsrnernsens . 1,960 |  137,%0) @ A4 10,6.%3
S0 o0srnonneenannennrnn 2,000 | 1,107,600 149 4,130,

TAUMbEr. v esivsiaoenns 2,244 112,200 50 270,513
Live stock and products 10,778 2,165,800 3 784,373
O8I vcrirerirnerenssans 2,027 152,075 180 382, 753
Stone, ete,...... veveaanees . 9, 687 14, 350 127 1,319,471
Unolassified and miscellaneous....... . 46,979 9, 395, 300 671 3,104,004
Vehicles.......... Cevereanes Geritvrateeeisraciianans 1,880 | 497,250 25 50,613
Total..... Genrens it e reeeea b e e iarennaa 204,140 | 17,982,776 |...ouou...] 20,574, 408

The reports indicate a faliing oft in ‘shipments’ of ¢otton,
and garbage in 1918, as compared with 1917, and

ore, fron, groceries, ofl, stone,

lumber, logs, ifon

increases in grain, cotton seed, cooperage, live stock, coal, bauxite ore, fruits
and vegetables, and miscellaneous merchandise, the net loss in tonnage for

1918 as compared with 1817, being 29,000

tons,

" Ferry traplc for calendar year 1918

, 3,}}{"“3" -
Amount in | Approximate] Gi5tance
Artioles, Short tomg, | RO fr:llgzxt Ton-miles.
catried.

. : xuna], Aileas L
Automobiles............ reranan ianreseiesstrnennanass 8,7747] - $8,771,000°)" 6,578
COLbOM v iicevernienerretenrsoceresorenss Cereresnesviaes 200 | 100,000 150-
COLLON 9800, . v v eenerernrnraernnnennensnvessnnonsninans .14, 000: 980,000 0, 500
Coaland coke. 2,280,976 9,123,904 1,710,733
Concentrates........ , 7601 2,808,25Q"1 - Y 450
Challs. . icecineieins 110,528 63,553 s 04,319
Frufts and vegetahles, ... 18 800, * 9
grain and Products.. .aeueeeeeeeiennninianaeneais] 219,512 | 16,463,400 164, 634
Oroceries and produce........... terredsasutaettatiiens 05, 10, 508, 300', 78,787
Tron and steel, manufactured........... errecoenncue el 74,768 8,023,820 53,824
) = T [ . 801, 2,400 %1 48
Live stook and products.. ..... RESSE i 2,182 436, 400 1 1,
Lime and cement,......... 31,044 187,517 ¥ 19,168
L0 i v vriieniiecnianeeirieraciirsrnnannasinenn. . 8, 242,360 4,919
Lumber. . 89,131 4,456, 550 , 848
Ollvtnenenansnanessnasnns 30,455 | 2,284,125 22,841
Stone, sand, and gravel, .. 17, 116,438 68,169
.Unolassified and miscellaneous. . .. 167,449 , 439, 800 125, 687
Vehicles,eeuovnivnnnenns. cerenneas Ceterrerieniinnnarans 84,005 16,801,000 3 280, 821
Wines and Hquors.coveereerremriereirnceniess ceeresnes 14 1, % . 8

Total.......... Cenvesraee . teesviretinnaas ees] 8,341,020 | 111,944,007 |........ .~} 2,008,036
d O e e —— veerd B 8T9 * 158, 964 146 773818

Pussengers, 303,829
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Government materials transported. -
{Calendar year, 1918.]

, Average
. - [ Amount in [Approximate| distance §

Articles, Short tons, | PRrOslE ' ﬁ;lgzxt Ton-miles,

carried,

: Miles,
1,774 $5, 533 40 70,960
42 1,722 1001 . 42,000
51,425 74, 607 30| 2,116,270
13,821 . 53,553 40 632, 840
729 2,060 40 29, 160
200 42,000 40 8,000
100 6,000 40 -4,000
| P S 0,478 186,375 [ovverennns 2,904,130

- RECAPITULATION,
Amount in | Approximate

hort ton, | value, Ton-miles. | Passengers,
FIOlghE tAM10, oo eeveveveerirereneeeeeaeeeeaa, 204,140 | 817,082,776 | 20,674,408 | 385,133
Fer?' BPBITI0. eenmeevnieeianennrennennannininry 3,341,026 | 111,044,007 2,606,038 303,828
Sand barged. ..veeeeoinerniiiiiiiinn s 529,870 158, 964 773,818 loevennnnns .
Government materials. ....ovvivenereriennennnnn.. 70,478 188, 37h 2,004,130 |...ovennnns .
Total........ ereereresrereriet e reanraeins 4,208,632 | 130,272,212 | 35,948,392 688, 962

Statistics of freight and ferry traffie, sand barged, and Government ma-
terials transported compfled from reports of steamboats, transportation and
sand companies, and officlal records, e

The lines of transportation in the district of the Mississippl River between
the Ohio and Missouri Rivers during the calendar year 1918 were as follows:
Plying north of St. Louls,” Mo.: The Kansas City-Misgourl River Navigation
Co,, ‘Streckfus Eine steamers, Eagle Packet Co., Calhoun Packet Co., St, Louis
& Tennessee Rlver Packet Co, St Louis-Memphis Transportation Co,; .and
Barrett Line, Plying south of St. Louis, Mo.: Barrett Line, St. Louis-Memphis
Transportation Co., St. Louis & Tennessee River Packet Co,, Eagle Packet Co,,

. Aluminum Ore Co., Peterson-Miller Box Co., and the Mississippl River
section of .the Mississippl-Warrior Waterways, United States Railroad Ad-
ministration, - e . - :

... On_September 28, 1918, the transportation of freight between St. Louls,
Mo;, Memphis, Tenn,, and New Orleans, La., was inaugurated by the Missis-
sippl River section of:the Mississippi-Warrior Waterways, Unlted States Rail-
road Administration, and for that purpose 20 steel barges of thls district were,
by direction”of the Chief of Engineers, leased to the administration, and re-
mained in that service during the remainder of the year. From the date
of ‘Inauguration of the service to the end 6f the calendar year 1918, the
administration transported 22,200 tons of freight; consisting of grain and
produets,.iron, groceries and provisions, and miscelianeous articles, The 22,200
tons, valued at approximately $2,600,000, are included in the tabulated state-
ment of 264,149 tons of freight traffic in and through the district durlng the
year.

The published tariff rates per 100 pounds within the river district, depend-
ing on distances the freight was carried, and which rates prevailed until July
1, 1918, were as follows: .

Between St. Louls, Mo, and Cairo, Ill.: First class, 25 to 85 cents;
second clafs, 20 to 80 cents; third class, 15 to 25 cents; fourth class, 12 to 18
cents; fifth class, 10 to 15 cents; and sixth class, 10 to 12 cents.
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Between St. Louis, Mo., and Alton, TIL.: First class, 18 cents; second class,
15 cents; third class, 12 cents; fourth class, 10 cents; fifth class, 8 cents;
and a “ special stock tariff” applying between St, Louls and points on the
Illinois River, R ,

On July 1, 1918, the above ratés were increased 25 per cent by the short
line transportation coinparnies plying between St. Louis and Qairo, and be-
tween St. Louis and Illinois River pofnts. ]

The freight rates of the Mississippi section of the Mississippl-Warrior
Waterwanys, United States Rallroad Administration, between St. Louls, Mo,,
Memphis, Tenn,, and New Orleans, La., were 80 per cent of the railroad rates,
which included free delivery at the places stated to all points reached by
competing railroads, .

Total cost and work done to June 8G, 1919,
HURDLES.

Restora-

New. tion.

Repalrs, Cost.

Linear Ji. | Linear fI. |Linear ft.

Priorto July 1, 1018, . ittt it eeeeannnns 402,031 36,597 96,8290 | $8,323,709,.73
During fiseal year ending June 30, 1019; .
Fort Chartres, West.........ovviiiiveieninreneenoneeesforaensoidonnnnnn, 8 2,542, 30
Ste. Genavieve, MO...cu.evivevarreineneererennoennsndonin oot 2 4,323,563
LN (PRI AR IO 1,120 19,368, 49
Union Polnt, Til.. 11111111 T e 1,500 11,717,368
Minton Point, Ill........ocoeiiniiiiiiiiininieninsdo i 651 13,394, 99
g K7 ) 402,031 36,597 | 100,100 | 8,375,146, 40

1 8,200 square feet drift matiress. R
21,800 square feet drift mattress; 17,000:square feot foundation mattress; 14,500 square feet paving.

BANK PROTECTION.

Mattress. Paving.
New. Repairs. Cost. New. | Repairs, Cost,
Linear | Squere | Square Square | Square
C oo Jeet. }eet. cet, eet. eel.,
Prior to July 1, 1918........ 458, 909! 44,071, 300(5, 662, 550(82, 704, 271, 00{20, 44, 679[26, 980, 860($2, 813, 199, 00
During: fiséal year ending
June 30;:1018; = . ) , .
Osborne Field, . ....[.......)ecenenenn 64,130 6,015.26| 38,675 122,505  23,308,63
Fort Chartres, East.....|.ccocoieenivnnnnnn 9,050 030,12}.......... 47,480 5,569, 57
Turkey Island, D......Jc..ccoiifovienncenn. 142,000 17,693,914, ......... 43,160 12,061, 11
Ste. Genovieve, MO. ... c..vvodenvnnnniiiinninn., 4 6,820, 46
Kaskaskis Island, 1. . fo. .. f oo 17,325 8,600, 61
Chester, Mo.—
HorsoIsland........foveeocfoneinninnsdoenennn. 4,088, 93
Claryville..... 950 97,900}........ . Govsesiesy i)
Liberty Bend, Til. . ceefoveranan 22,330, 91
ilkingon, 11, .. . 18,900 3,432, 64
Devils Island, I11. 30,375 8,223, 1
Price Landinf . (T N IO R . 5,143.84
Beechridge, IIL........ {12000 . 12,8%5 : 8,141.19
Eliza Towhead, Ill.....|........ teievacncacfaneaas o . . 2,040.33
Total................. 357,859 44,169, 2005, 957, 165{ 2, 747,072, 08i21,l38,829 7,623,185! 2,922,049,39

1 Error in Annua)l Report, 1&513: Price Laridm% should be 745,000 instead of 45,000 square feet.
% Error in Annual Report, 1918: Prior to July i, 1917, 6,132,665 should be 6,232,685 square feet.

RECAPITULATION.
Hurdles......... tesaveeseene Cerseserecnenans Cerieseerreeinarann Seeseresisisssaiann trvesens . $8,375,146,40
Bank protection......... L S P ... 0,060,121,
Dikes and dams........ Teeeenrrcerttenatissrestainnaeann Cheemiecsrrinesorasenas - 601;803, 46
Jettles.............. cerieene es e etet e tnaraetearaneetasotetaneraaranaetioasannntencanns .. 114,603,583
DB e ettt rt e et et eare et e e 2,600, 983, 92
BUrveYS...ovceeeinarnsenns teesaenas ceerestenenias e 393, 209, 00
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Total cost and work done.to June 30, 1919—Continued.

PROPERTY.
VEMoisY | Debits, | Credits. | Valusiune
Steamers: . .
Gen. J. I, SImpson.....c.oiviviiiiiiiinn s $4, 000, 00 $260,50 | $4,260.50 |............
Dmgzm. DI £ 4 . T S P, 38,000 00 | 23,324,909 | 21,324,909 | $40,000,00
Y . . .
BElNIB st ety 48, 500, 00 3,798.10.] 6,786.10 46,500, 00
OIS, v s vt e e eeeevaerieneneiiiieeeeeraeananas ~..| 48,500,00 8,605.45 | 21,605, 45; 500, 00
FOTd QaEO...cvvvverirrerenieninnnnnesrsennnannnens 107,000, 00 | 58,751.94 | 59,701,04"| - 104,000, 00
Fort Charbres. . ce. o i v iianin e e, 107,000.00 | 61,705.44 | 65,705.44 | 103,000,
g4 11 S PPN 1,000, 00 , 281,06 | 20, ,
Vulean 400, 00 150.00 650,00 f.......c....
650,00 |............ 850.00 |............
650,00 ). ........... 50.00 1. ... ...
6,300.00 | 10,607.28 | 11,407.28 5,500, 00
8,300, 00 8,008, 78 8,808, 78 5,500, 00
7,360,00 | 28,400.10 | 29,230, 10 8, 500, 00
800, 00 021. 96 821,96 700. 00
188, 600, 00 6,488.30 | 17,088.30.{ 178,000.00
............... 0. 00 1576 30,75 16.00
1, 300,00 21, 45 221,45 1,100, 00
8,300.00 3,319,35 7,610.35 4,000, 00
8, 500, 00 510.27 1,510.27 5,500, 00
Wood (9) 11, 900.00 2,004, 02 3,004,02 10,000, 00
BBl (4)cun e raaa s 24, 000. 00 282,40 2,282.40 22,000,00
Derrick hoats, WOOA (2) e euiveneiiirnanaiaiianernnonsnn 2,700.00 1,345, 45 1,745.45 2,300. 00
Graderand derrick boats, steel (2).....vovvvevreennnnn.. 19, 800. 00 1,431.36 2,831.386 18, 400. 00
Dartlok (1) e cvennneenniereaiansenaeaneanerannrnnninns 300.00 1............ 300.00 f............
il‘ga%hino boat (1)..ociiniennnnnnn weieeienteiaaes DU 25,00 26,001 - 5LO0|............
ats: . o
Wo00d (52).....iinireiiiiiiiriii i e eieaninn 1,636.00 |............ 236,00 1,400.00
Stel (03] e e i i 59, 100. 00 1,570. 60 5,070. 60 55, 600, 00
Small boats: .
WO (B8). . cineineereanaeencriiieesnrnnnnnaeass 450. 00 575, 64 855. 61 370,00
SEe01 (18)1e e vuraerrarreneraaecroneaeeeas i raeaenns 400,00 f............ 30. 00 370,00
Portable quartors...... ...oeviinnn,.n 165. 00 571,07 571.67 165, 00
United States Engineer depot 7,000.00 | 12,163.18 | 10,063.18 9,100, 00
Tools and appliances. ... 15,140,00 { 15,308,46 | 12,146.46 18,300. 00
Boardineg outfit.. ..., .| 5,000,00 2,796.23 4,321, 23 3,475, 00
Office furniture. . .. - 1,270.60 132, 80 302, 80 1,100.00
Survey Instruments........ . e 700,00 17.90 117.90 600. 00
Total..ovvereninninnnes h o ameeeasieeeer it noanan 730,890.00 | 281,002.43 | 322,903.43 | 689,025, 00
MATERIAL.
BUbEIStONCE. . oo vi it iiiiii i naeas $1,243.00 | $48,276.10 | $47,8156,10:1  $1,704,00
Brush.. ..o 94,00 3,888, , 888, 55 4,204, 00
B PR O 9,588, 05 9,494, 05 94, 00
T 1,208.87 | 47,072,060 | 46,409,586, 1,872,00.
18, 795. 58 ,004.99° 15,187.57°| 22,613.00
158, 1,617.04 | - 1,156. 61 520,00
17,635.00 | 12,256.44 | 10,338.44 19,653, 00
460, 00 166, 52 280, 52 346,00
524,40 {..oinnnnnnn . §7.08 467.32
2,285, 00 3,832,017 [ 3,548,07 2,669, 00
102,50 f........00 102,60 |.........n..
2,508,00 | 60,280,92 | 60,203,92 2,685, 00
............ 3,408,06 | 3,406.06 |............
16,323.00 | 34,344.62 | 20,287,83 21,379, 79
61,338.95 | 253,632,05 | 236,973.89 | 77,007, 11

_ EXPEN:DI’_I'URES. .
The total amount appropriated from July 4, 1836, to March 4, 1915, 1s $17,-
056,699.98, 1s shown on pages 488 and 490, House Document 1491, Sixty-third
Congress, third session, under the following headings: -

Ylinols River to Ohio River_ . ________ - $4,110, 000,00
Missouri River to Ohio River.__ T e e 13, 746, 589. 98
Missouri River to Meramee River____ .. _ . ____ . ______ 100, 000. 00

Total ... —— - 17,956, 599. 98

126851—kNg 1919—pT1 2——46
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Appropridted by river #nd-harbor act of July 27, 1916 ________ " $350, 000, 60
Appropriatéd by river and harbor act of Aug. 8, 1917 _________ 350, 000. 00
Approprinted by river and harbor act of July 18, 1918_________ 100, 000.-00
Appropriated by river and hurbor act of Mar. 2, 1919___________ 700, 000. 00

19, 458, 599, 98

Of the above total wmount there was appropriated in

the years 1836, 1837, and 1844 for pler nenr St

Louis and obstructions in harbor of St. Louis (not

consldered in previous project of 1872 nor existing

project of 1881) the sumv of_____________________ $75, 600, 00
By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,

1882, 1800 there was allotted for work above the

mouth of -the Missour! River (not in the present

distriet) the sumof. 2085, 000, 00
Itrom the appropriation of 1879-there reverted to the

Treasury the amount allotted by the act for Wit-

tenberg, Mo o 10, 000. 00

Leaving for work in the present digtrict between the
mouths of Missourl and Ohio Rivers under general
acts for work in the district and special acts for
work at certain loealities in the distriet_ . __ . ________ 19, 166, 599. 98

Receipts from sales, $216,448.23. L

There was expended on the original project under the acts of June 10, 1872,
to June 14, 1880, inclusive, $1,405,000, and under the existing project of 1881
there has been expended to June 80, 1919, $17,008,764.12. The amount unex-
pended-June 30; 1919, is $662,8356.86. 'The outstanding liabilities June 30, 1919,
are $43,068,16, leaving $619,767.71 avallable for the coming year in addition to
$18,810.683 due from other sources.

In addition there s still due from Mr, Edward I, Goltra $14,780.08 for rental
of barges under lease to him from January 1 to April 30, 1918, and for property
lost and repair of barges while in his service. -

Amount expended during fiseal year—__________________________ $518, 045. 50
Reimbursable .. ~ 42,803, 52
Net expenditures . ..__.._____ _ e 475,151, 98

- APPROPRIATIONS,

[8ee H. Doc. 14901, 68d Cong., 34 sess., pp. 488 and 490.,]

Under fornfer projects, from-July 4, 1836, to Mar. 3, 1881, inclu-
sive, and under the following hends: Pler near §t. Louls and
obstructtoiis in harbor of St. Louis, years 1836, 1837, and 1844,
$75,000; Illinois to Missourl Rivers, year 1872, $25,000; Mis-
sourl River to Meramec Rivér,.year 1872, $100,000; Missouri
River to Ohlo River, year 1873, $200,000 ; Ohlo River to Illinols
River, years 1874, 1878, $440,000; Illinois River to Ohio River,
years 1875, 1876, 1870, 1880, 1881, $1,450,000; channel opposite
St. Louis, Mo,, year 1876 $29,600; ice harbor at St. Louis, Mo.,
years 1880, 1881, $60,000; Cape Girardeau and Minton Point,

years 1880, 1881, $30,000, aggregating___.__._________________ $2, 409, 600. 00
Present project; - . . ' e . L

Aug, 2,71882, Oniro_to Tllinois River. ... ___ — " 600,000,00
July 5, 1884, Illinols River to Ohfo River - 520, 000. 00
Aug. 6, 1886, Iilinols River to Ohlo River., 875, 000.:00-
Aug. 11, 1888, Illinois River to Ohio River — 800,,000:00
Sept. 19, 1890, harbor at St. Louis, Mo.-_.. ——— 182, 000, 00
Sept. 19, 1890, Illinois River to Ohio River_ ... .. ___ 400, 000. 00 .
July 13, 1892, Ohio River to Missourf River_____. __________ 525, 000, 00
Mar. 3, 1898, Ohio River to Missouri River_ 658, 333, 83
Aug. 18, 1804, Ohlo River to Missouri. River. ... .. ____ 768, 333; 88
Mar. 2, 1895, Ohio River to Missouri River. .. . ... __._ 168, 338, 38
June 3, 1896, Missourl River to Ohio River......__ i 276, 000. 00
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Present projeat—Continued, L B
June 4, 1807, Ohlo Rivér to Missourl River____..____._____._ $673, 333. 33

June'4, 1897, preventing break in Mississippl River at Beech- .
Coorldge, Tl e e e e 100,000, 00+
June 19, 1897, Ohio River to-Missour! River__._____________ 325, 000, 00
July 1, 1898, Ohlo River to Missourt River.________________ 678, 833.38
Mar, 3, 1899, Ohio River to Missouri River__.____ . ______ 673, 333. 33+
June 6, 1900, Ohto River to Missouri River____________.____ 100, 000, 060
June 13, 1902, Ohio River to Missouri River_______________ 630, 000. 00
Mar, 3, 1903, Ohio River to Missouri River_.._______ ———— 650, 000, 00
Apr. 28, 1004, Ohlo River to Missotiti River. .. ... ____.__ 630, 000, 00
AMar, 3, 1805; Ohio River to Missourt River_.___________ e G50, 000,00
Mar, 2, 1907, Ohio River to Missour! River_________._.______ 250, 000. 00
May 27, 1908, Ohlo River to Misgourt River________________ 250, 000. 00
Mar, 4, 1900; Ohjo River to Missouri River________________ 250, 000. 00
June 25, 1010; Ohio River to Missouti River—._____________ 250, 000. 00-
June 25, 1910, Ohio River to Missouri River__.___.________ 500, 000. 00 -
Feb, 27, 1911, Ohio River to Missouivi River—._____ . ____ 1. 000, 000..00
July 25, 1912, Ohio River to Missourl River...__.__________ 1, 000, 000. 00
Mar. 4, 1913, Ohio River to Missouri River__...____________ 1, 000, 000, 00
Qct, 2, 191'4, Ohio River to Missourl River. .. ____________ 250, 000. 00
Mar, 4, 1915, Ohio River to Missouri River— ... ___-___ 300, 000. 060
July 27, 916 " 850, 000. 00
Aug. 8 1917 o 350, 000. 00
July 18, 1018 i 100, 000, 00
Mar, 2, 1019 e 700, 000. 00
Total of appropriations. . . - 19, 436, 1599. 98

Of the above total amount there was appropriated in
the years 1836, 1837, and 1844, for pier near §t. Louis
and obstructions in harbor of St. Louis (not con-
sidered In previous project of 1872, nor existing project
of 1881), the sum of..._._. : — —

By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,
1882, 1890,  there was allotted for work -above the
mouth of the Missourl River (not in the present dis-
trict) the sum of . :

From the appropriation of 1879 there reverted to the
Treasury the amount allotted by the act for Witten-
berg, Mo ... e e e e e o e et 10, 000

75, 000

205, 000

290, 000. 00

Leaving for work in the present district between the mouth of
Missourf and Ohio Rivers, under general acts for work in the
district and speclal acts for work at certain locslitles in the .
Rt et o 19, 166, 599. 08

Receipts from sales, $216,448.23.
2. REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPT RIVER

BELOW THE MOUTH OF THE MISSOURI RIVER AND FROM OLD
AND ATCHAFALAYA RI1VERS..

'OPERATIONS DURING THE FISCAL YEAR.

The work is now being done by the department’s two large steel-
hull snag boats—the J. N. Macomb, built in 1874, and the Z. G.
Wright, built in 1881, fitted with the necessary equipnient and appli-
ances and operated by Government employees. These boats patrol
the Mississippi River between Head of Passes (13 miles from mouth
of South Pass) and mouth of Missouri River, 1,265 miles, and 35
mi%es of Old and Atchafalaya Rivers to Melville, La.; total, 1,300
miles.

Description of the snag boats may be found in Annual Report
Chief of Engineers, United States Arny, 1895, page 2054 et seq.
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IMPROVEMENTS,
, Page. ] Page.
1. Misslssippi River between the 2. Removing snags and wrecks

Ohlo and Missouri Rivers.. 2481 from the Mississippl River
. - below the mouth of the Mis-
gourf River, and from Old

and Atchafalaya Rivers____ 2499

FOR DESCRIPTION OF IMPROVEMENTS IN THIS DISTRICT, SEE PAGES 1197 TO 1205,

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI RIVERS,
'OPERATIONS DURING THE FISCAL YEAR 1920,

WORKS OF IMPEOVEMENT, -

Maintenance of. the existing regulation works—hurdle dikés and
bank revetments—including such minor extensions as were required
for that (furpose,‘ and in which the standard forms of construction
were used, was continued by hired labor from Jul -1 to December
1,1919, January 16 to 20,and after March 11, as hereinafter described,
at Kast Twin Hollows, West Twin Hollows - Pulltight, Meramec
River, Foster Island, Lucas, Calico Island, ds‘borfn‘ev_FieId, Danby
Landing, Penitentiary Point, West Fort Chartres, East Fort
Chartres, .Tux,'ke{ Island, Ste. Genevieve, Mo.; Kaskaskia Tsland,
Chester (Horse sland(}f, Chester_(Claryville), Crain Island, Liberty
Island, LaCour Island, Union Point, Hanging D(ég Island, Price
Landing, Beechridge, Eliza Towhead, Cairo, and Greenfield Bend.
The four suction dredges of the district were in commission during
the low water season, July 1 to December 11, and were operated on 15
obstructive ‘Amain-c;hann‘e{ bars which de”‘eiOped, during that_time,
- The one dipper dredge belonging to this district erkedv%Q'ptémbep 4
to October 27 and;'Bfaréh@fto 13 on the gravel bar in Grand Tower
upper crossing: Hydrographic surveys were made covering 169 milés
of river, including all dredged channcls, shoal crossings, and caving
banks; 19 miles of river were resurveyed for the dredging serviee.-
River gages were read throughout the year and were inspected ‘and
repaired as required. The plant was repaired and cared for at the
St. Louis engineer depot and at fleet in winter harbor, Fayville, Ill.

2481
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Materials were procured by contract and open-market purchases and
by hired labor, as was deemed most advantageous to the department.

CONBTRUCTION WORKS,

Nore.—Station numbers (100 feet), wherever shown herein, refer to an origin
at the upstreain end of the work at that locality, River stages, unless other-
wise noted, refer to the St. Louls gage, Origin of river distances s Bads
Bridge, St. Louls, Mo, ; all localitles of work are downstream from St, Louls,

uniess otherwise noted,
TWIN HOLLOWS, EAST, MILES 14 TO 16, LEFT BANK,
[Oct, 1-14, 1919.]

Bank revetment, repair.~A sitiall séction of brush mattress, 4,505
square feet, was built and sunk between stations 55 and 56, connect-
ing the old mattress with the shore; between station 65 and 62 and
between the 6-foot and 15-foot stajzes 150 cubic griu'ds of earth were
graded from the bank and 11,377 'square feet of stone paving were
plaged, covering several bare spots'in the paving.

TWIN HOLLOWS, WEST, MILES 14 T0 17, BIGHT BANK,
{Sept. 22-Oct. 14, 1019.]

Hurdle dikes, repair—To prevent further loss, repairs were made
to the outer ends of hurdles ];Ios. 4, 5, and 5%, as follows: No. 4, 45
linear feet; No. 5, 70 linear feet; and No:~5}, 55 linear feet; 138
piles were ciriVen‘,’iS.’S clumps ¢abled, and 10 stringers placed. At the
outer end of No. 3, drift that had accumuldted and become massed
together to a depth of about 15 feet in the T-head was covered with n
mattress 2,000 square feet, and the entire mass was sunk and bal-
lasted with stone; 125 cubic yards of stone were placed at the base of
the pilés at the outer ends of Nos. 4 and 5 to protect their founda-
tions, ‘
PULLTIGHT, MILES 18 TO 19, LEFT BANK.

[Sept. 13-19, 181%.]

Hurdle dikes, repair—The outer ends of hurdles Nos. 43, 5, and 6
were repaired as follows: No. 44, 75 linear feet; No. 5, 60 linear feet:
No. 6, 25 linear feet; 108 piles were driven, 45 clumps cabled, and
7 stringers placed.

MERAMEC RIVER, MILES 19 AND 20, RIGHT BANK,
[Sept. 5-12, 1919.]

Hurdle dikes,,repair.—Sinqe their completion in 1914, the two dikes
-at this locality, Nos. 2 and 3, have suffered losses of 300 feet and 500
feet, respéctiveiy, at their cuter ends. To maintain the existing good
bank alignment ‘and channel, repairs were made as follows: No. 9,
65 linear feet; No. 3, 105 linear feet; 98 piles were driven, 82 clumps
cabled, and 12 stringers placed.
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FOSTER ISLAND, MILES 27 AND 28, I‘EI"I‘"BAN'K.
[Oct. 17-80, 1919,]

Bank revetment, repair—The paving at this locality was repaired
hetween stations 5 and 12, between the 4-foot and 15-foot stages;
40 cubic yards of earth were graded from the bank, and 17,140 square
feet of stone paving were placed.

LUCAS, MILES 28 TO 32, LEFT BANK,
[Oct. 16-31, 1019.]

Hurdle dikes, repair.—~These dikes are immediately below the
Ifoster- Island revetment, and were last repaired in 1911. During
the present year repairs were made to the upper two dikes as fol-
lows: No. —4, 210 linear feet; No, —3, 125 linear feet; 183 piles were
driven, 57 clumps cabled, and 9 stringers placed. A brush mattress,
4,150 square feet, with stone massed thereoti, was built around the
exposed piling in the shore end of No. —4, thiis forming a short sec-
tion of solid dike between the piling and the bank.

CALICO ISLAND, MiLES 32 AND 38, LEFT BANK,

[Tune 21-30, 1020.]

[Turdle dikes, repair—The channel is now attacking the left bank
at this locality, the first time since 1911, wheh the work was last re-
paired, wearing the accretions away rapidly, exposing the decayed
piling. Repairs were made to the short sections remaining at the
shore ends, as follows: No. 18, 200 linear feet; No. 194, 155 linear
feet; 206 piles were driven, 67 clumps cabled, 11 stringers placed, 700
square feet of drift mattress were built and sunk, and 5,540 square
feet of stone paving were placed at the shore end of No. 18, between
the 12-foot and 29-foot stages. At the end of the fiscal year the work
was 75 per cent complete.

OBBORNE FIELD, MILES 38 TO 40, LEFT BANK,

[Nov. 26-Dec, 1, 1919,]

Bank revetment, repair.—To repair damage resulting from a severe
windstorm in July, 1919, 20 cubic yards of earth were graded from
the bank and 8,100 square feet of stone paving were placed between
stations 82 and 88, between the 9-foot and 30-foot stages.

DANBY LANDING, MILES 41 T0O 43, RIGHT BANK,

[Nov. 16-25, 1919.]

Bank revetment, repair.—The bank was graded, 90 cubic yards of
earth being removed, and 17,805 square feet of stone paving were
ptlac,ed between stations 83 and 45, between the 9-foot and 80-foot
stages,

H030—eNa 1920—.9'1' 2—-28
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PENITENTIARY POINT, MILES 44 TO 46, LEFT BANK.

[June 1-11, 1820.]

Hurdle dike, repair—The one long hurdle at this locality was last
repaired in 1916', since which time three small breaks have occurred,
two resulting from recent high water stages. Repairs were made
along 350 linear feet of hurdle as follows: 189 piles were driven, 63
clumps cabled, 9 strm%ers placed, and 56 cubic yards of stone were
placed around the newly driven piles in one of the breaks.

FORT OHARTRES, WEST, MILES 46 TO 49, RIGHT BANK.

{Nov. 1-18, ‘1919, June 1-19, 1920.]

Bank revetment and hurdle dikes, repair.—The revetment and :(}ikes
at this locality protect 2 miles of bank. A severe windstorm in uli,
1919, damaged the paving along the greater part of the revetted bank,
while the hurdles have all suffered considerable losses during the
past 20 years. To prevent further loss and maintain the present good
channel alignment, the following work was done: Hurdles, repaired,
No. —3, 112 linear feet ; No. —2, 88 linear feet; No. —1, 35 linear feet;
No. 0, 77 linear feet; and No. 4, 73 linear feet; 148 piles were driven,
40 clumps cabled, 9 stringers placed, 15,395 square feet of drift mat-
tress and 3,700 sguare feet of stone paving placed at shore ends. Re-
vetment repaired; 190 cubic yards of earth were graded from the
bank and 37,600 square feet of stone paving placedﬁween stations
0 and 48, between the 12-foot and 30-foot stages. '

FORT CHARTRES, EABT, MILES 51 AND §2, LEFT BANK,

[Sept. 18--29, 1019, Mar. 12-18, Apr. 6-26, 1020.]

- Bank revetment, repair—The work at this locality was damaged
bﬁy the severe wincistor_m in July, 1919, and by the heavy ice floes of
the past winter. Repairs were made as follows: Maftress, 19,250
square feet built between stations 85 and 88. Paving, 1455 cubic
yards of earth graded from the bank and 65,330 square feet of stone
paving placed between stations 10 and 59, between the 1-foot and

80-foot stages.

TUBKEY ISLAND, MILES §2 TO 54, LEFT BANK,

[Aug. 8~17, 21-28, Sept. 18-27, 1918, Apr. 21-22, 1920.]

Bank revetment, repair—Along the upper section of -paving,
which was badly (iamaged by the severe storm of July, 1919, 225
cubic yards of earth were graded from the bank and 6 275 square
feet of stone paving were placed between stationis 64 and 95, between
the 1-foot and 80-foot stages. A large quantity of drift accumu-
lated above the spur hurdle on the lower section was ballasted with

stone,
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STE. GENEVIEVE, MO., MILES 69 TO 63, RIGHT BANK.
[July 1-Aug. 7, 1919.]

Bank revetmert, repair—Work which was in progress at the end
of the last fiscal year was completed; 1,150 cubic yards of earth
were graded from the hank and 88,068 square feet of stone paving
were placed between stations 14 and 74, between the 8-foot an
32-foot stages, -

KASKASKIA ISLAND, MILES 69 TO 72, RIGHT BANK.
{July 15-Sept. 8, 1918,1

Bank revetment, repair—The lower 1,700 feet of this protection
had been destroyed and the river permitted to menace the Horse
Island revetmeént, now a salient point about 1,000 feet below the
original end of the Kaskaskia Island work. To prevent further
damage, 124,700 square feet of mattress were built, between stations
43 and 56, with two short s}piur dikes (215 linear feet) to deflect the
current from the head of Horse Island, 188 piles being driven, 61
clumps cabled, and 17 stringers placed. "This section was paved and
numerous small slips in the old work were repaired. In all, 10,580
cubic yards of earth were graded from the bank and 78,420 square
feet of stone paving were placed, as required, between stations 78
and 83 of the upper section and stations 0 and 56 of the lower section.
between the 2-foot and 30-foot stages.

CHESTER (HORSE ISLAND), MILES 72 AND 73, RIGHT BANK.
[July 1-16, Aug. 20-Sept, 7, 1919.]

Bank revetment, repair—Work at this locality in progress at the
end of the last fiscal year was completed as follows: Mattress, 41,810
square feet built between stations 37 and 41, with one spur dike ( 160
lincar feet) at station 40 to deflect the current from the unprotected
portion of the island; 143 piles driven, 85 clumps cabled, and 9
stringers placed. Paving, 1,660 cubic yards of earth graded from
the bank and 84,326 square feet of stone paving placed between
stations 2 and 41, between the §-foot and 80-foot stages.

CHESTER, MO, (CLARYVILLE), MILB 14, RIGHT BANK.,
[July 1-8, Bept. 3-17, 1819,]

Bank revetment, ewténsion and repair—~Work at this locality in
rogress at the end of the last fiscal year was completed as follows:
Mattress, new, 12,800 square feet between stations —1 and 0, connect-
ing with the original work, and mattress, repair, 31,055 squdre feet
between stations 0 and 850, connecting the old work with the pras-
ent shore, Paving, new, 49,775 square feet between stations —64-50
and 0, between the 2-foot and 20-foot stagés, and paving, repair,
28,860 square feet between stations 0 and 4, between the 2-foot an
l2)0-f1‘(:>ot; stages; 1,800 cubic yards of earth were graded from the

ank.
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CRAIN ISLAND, MILES 76 TO 7 8, RIGHT BANK,
{Aug. 11~19, 1019 ; May 24-29, 1920.]

Hurdle dikes and dams, repair—The outer ends of the dikes were
damaged slightly by ice during the past five years, and the dam
across the slough between the Missouri shore and Puckett Tsland was
breached. Repairs were made as follows: Hurdles, No. 2, 10 linear
feet; No. 8, 10 linear feet; No, 4, 70 linear feet ; No. 6, 150 linear
feet; No. 9, 40 linear feet; and Dam No. 3, 165 linear feet; 816 piles
were driven, 104 clumps cabled, 26 stringers placed, and 160 cubic

yards of stone placed around the newly driven piles in the dam.

LIBERTY ISLAND, MILES 81 TO 83, RIGHT BANK.,
[Apr. 27-May 29, 1920.]

Bank revetment, emtension and repair—The bank between Anchor
Landing and Bishop Landing, a distance of 2 miles, was at one time
revetted, except for a section of 900 feet underlaid with gravel, but
through bank erosion this revetment bécame detached from the shore.
Eight spur hurdles, built in the spring of 1903 to form a shore con.
nection, were in need of repairs, which wers made as follows: Mat-
tress, new, 160 linear feet, 15,200 square feet (new s¥ur hurdle, 120
linear fee%), and matiress, repaired, 11,400 square feet (new spur
hurdle, 170 linear feet). Paving, new, 5,163 square fest between the
20-foot and 30-foot stages, and paving, repaired, 3,750 square feet;
spur hurdles, 550 linear feet of repairs made to the eight old spur
hurdles and 8,600 square feet of drift mattress built and sunk at
shore ends of spur hurdles Nos. } and 11 to solidify the structures.
Illa al(]i, 418 piles were driven, 118 clumps cabled, and 12 stringers
placed.

LACOUR ISLAND, MILES 04 AND 05, LEFT BANK.
[Aug. 1-9, 19190,]

Hurdle dike, repair.—~The hurdle at this locality being exposed to
the current for a distance of 400 feet, with the piling badly deterio-
rated, was urgently in need of repairs, which were made as follows:
230 piles driven, 77 clumps cable , and 13 stringers placed.

UNION POIN®, MILES 100 AND 110, LEFT BANK.
[July 19-80, 1919,]

Hurdle dikes, repair—Work on the two hurdles, suspended May
31, 1919, because of high river stage, was completed as follows: No.
6, 110 linear feet; No. 9, 180 linear feet; 221 piles were driven, 73

clumps cabled, and 7 stringers placed.

HANGING DOG ISLAND, MILES 113 TO 115, LEFT RANK,
[July 1-18, 1919,]

Hurdle dikes, extension and repair—The hurdles, which were last
repaired in 1917 » Were again in need of attention, having been badly
damaged- by the ice of the last two years. To relieve the pressure
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and divert the channel from hurdles Nos. 9 and 10, hurdle No; 0 was
extended 400 feet by driving 3 rows of 3-pile clumps, 20-foot; centers
both ways; no foundation mattress was built, but 576 cubic yards of
stone were placed around the base of the plies.‘ Repairs, No. 9, 30
linear feet, No. 10, 50 linear feet, No. 11, 65 linear feet; 297 piles

were driven, 100 clumps cabled, and 1 stringer placed.

YRICE LANDING, MILES 153 AND 164, RIGHT BANK,
[Nov. 1b~Dec, 1, 1919,]

Bank revetment, repair—The river bank here is protected by
1,500 linear feet of revetment, and being of a sandy formation re-
(uires constant attention to prevent serious losses. Repairs were
made as follows: Mattress, 28,760 square feet built between stations
188 and 191, Paving, 36,850 square feet placed between stations 150
and 191, between the 10-foot and 35-foot stages; 650 cubic yards of
earth graded from the bank.

BEECHRIDGE, MILES 160 TO 171, LEFT BANK,

[Nov., 2-14, 1019.]

Bank revetment, repair.—~The repairs which were left unfinished
above the 20-foot stage at the close of the season, 1918, because of
more urgent requirements elsewhere, were completed, 31,600 square
feet of stone paving being placed between stations 26 and 68, between
the 27-foot and 32-foot stages. On account of backwater, resulting
from high stages in the Ohio River, work below the 27-foot stage
could not be repaired.

ELIZA TOWHEAD, MILES 176 TO 177, LEFT BANK.

[Oct. 28-31, 1919,}

Bank revetment, repair.—Between stations 56 and 57, as the bank
has been gradually eroded and threatened to flank and destroy this
part of the work, 10,070 square feet of mattress were built. Paving
could not be placed as the water was at the top of the bank, due to
high river stage.

CAIRO PROTECTION (ELIZA YOINT), MILES 177 AND 178, LEFT BANK,

[Oct. 25-81, 1919.]

Bank revetment, repair—A. small slip in the work between sta-
tions 101 and 102 was repaired with 5,955 square feet of mattress,
and between stations 91 and 102, 12,747 square feet of stone paving
were placed between the 18-foot and 25-foot stages (Cairo gage).

GREENFIELD BEND (BIRDS POINT), MILES 181 AND 122, RIGHT BANK.

[Oct. 7-28, 1919; Jan, 18-20, 1920.]

Bank revetment, emtension and repair.—This important revetment
extends from station 5 to 81480, about one-half mile below Birds
Point, Mo. (p. 2119, Annual Report, 1912; p. 2586, Annual Report,
19168). To prevent further erosion and a threatened flanking of the
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head of the work, an extension of 134 feet was.made upstream from
station 5 to 8-4-66. The total work done was as follows: Mattress,
extension, 18,440 square feet, and mattress, repaired, between- stations
68 and 72, 26,700 square feet. Paving, new, between stations 3466
and 5, and between stations 76 and 81--30, 29,660 square feet, between
the 10-foot and 85-foot stages (Cairo gage), and pavmg, repaired,
30,881 square feet between stations-50 to 52, and 68 to 72, between
the 10-foot and 25-foot stages (Cairo gage). '

DREDGING,

Good boating stages and ample depths for navigation prevailed
until the latter part of July, when, because of the steadily and rap-
idly declining stage, from 17 feet on the 1st to 8 feet on the 81st,
channel depths were reduced to such an extent that several bars
threatened to become obstructive to 8-foot navigation. Accordingly
the self-propelling suction dredges Fort Charives and Fort Gage
were prépared for service and began operations the latter part of
July.  They were closely followed ‘by the nonpropelling suction
dredges Selma and Thebes and the dipper dredge Phoenis.

These five dredges, operated by Government employees in two 8-hour
shifts, were in commission and performed service as follows: The
Fort Chartres, July 1 to December § (158 dafys), dredged 6 channel
bars 88 days, and approach to the incline v the Illinois Southern
Railway at Little Rock, Mo. (57 ). 8 days. The Fort Gage, July 22
to December 11 (143 days), dredged 6 channel bars 41 days; ap-
proach to the steamboat landin‘” at. Grand Tower, I, (104), 3 days;
approach to said incline at Little Rock 5 days; and graded i)ank for
revetment work at Greenfield Bend, Mo, (181), 2 days. The Selma,
August 4 to November 10 (99 days), dredged 4 channel bars 27
days; and approaches to 8 steamboat landings in St. Louis Harbor
81 days. The Thebes, September 11 to November 20 (7 da‘y‘s),‘
dredged 1 channel bar 5 days; aﬁpronch to said incline at Little
Rock and approach to incline of Missouri Pacific Railway at East
Ivory, Ill. (9), 84 days. The Phoenio, August 11 to November 27
and March 3 to 13 (120 days), dredged approaches to 2 steamboat
landings in St. Louis Harbor and to stone quarry at Little Rock,
Mo. (57), 12 days; and continued work on the gravel and bowlder
bar at'Grand Tower (104) 62 days.

Work performed by the dredges outside the channel was done in
the interest of navigation, at times when the navigable depth tas
ample and dredging in the main channel was not required ; and this
work, when performed for private ‘parties, was paid for by the
parties benefited ; all other dred 7ing was for the maintenance of the
projegt‘degth (8 feet) and width (200 feet) of channel between the
mouth of Ohio River (183) and St. Louis (0) ; thence to the mouth
of Missouri River (17 miles above Eads Bridge) the project depth
of 6 feet was maintained without dredging. '

The four suction dredges operating in the main steamer channel
a total of 967 hours, a little more than one-eighth of their total avail-
able time in commission (16-hour ds 8), maintained the required
8-foot channel (St. Louis to Cairo) throughout the low-water sea-
son with only slight delays to navigation Fsee Channel conditions).
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The two self-propelling d‘redlges were also-used durin‘% idle intervals
to assist the one district towboat in commission to deliver materials
and supplies, and to patrol, sound, and buoy the channel through-
out the district. Of the 156 main-channel bars improved by the suc-
tion dredges, two were dredged twice and one other particularly
troublesome bar, Schenimann (122), was dredged four times in four
different months, Good results were obtained in all cases, the gain
in depth-varying from 2} to 54 feet. The total number of channels
dredged throu‘glh the 16 obstructive bars was 20, having a combined
length of 64 miles and an average width of 220 feet ; the total amount
of material removed from the main channel was 1,362,000 cubic
yards in 967 hours’ actual dredging time, an average rate of fully
1,400 cubic yards per suction-dredge hour, Other details concerning
the dredging service are given in the following table:



Table of work done by United States pzpe-lme hydraulic dredges “‘Selma,” ‘‘ Thebes,” *“Fort Guge,”” and “Fort Chartres,” and dipper dredge
Phoeniz,”’ during the fiscal year endmg Fune 20, 1920. s

Miles channy
Irom Days ‘éf:g‘_l Quantity! T Dredged ol Galn
Dredge. . Bursdredged. Stblo%ms Inclusive dates. dredg- 5 deadged. l?n th “in
ads ing. of cuf depth.
Bridge). tlme. Length. | Width. | Depth.
8t. Louls Harbor: Hours. | Cu. yds. | Feet. Feet. Feet, Feet. Feet,
Selma Foot of Penrose Streett........... 4 sbove. 19 41 12,100 2,700 600 95 5
Foot of Bremen Avenue!. .| 3above. 9 38 3,400 1,000 400 100 12 3
Dock, East St. Lonls?.... 1 2 9 100 25 25 25 10 8
Foot lChonteau Avennet 2 3 4 1,000 300 300 25 9 2
2 7 34 2,200 300 300 25" 13 7
[ 5 33| 12100 1,30 500 25 113
141 Ang. 16-20and 31..... 8 58 47,300 7,500 1,500 200 103 33
14 Bept. 10, 13—-15. 8 85 59,300 8,500 1,700 200 9 2
z 3 4 4“4 43,000.| 5,100|. 1,300 200 8 2
8 441 95600 9700| Lao| 300 104 1
5 M 19, 400 4,700 1,000 200 9 3
4 19 11,500 | 2,800 900 200 10% x
7 701 111,800 | 12,600 2,600 200 12 5
[ 81 95,600 | 11,800 | 2,300 225 108 -
5 48 81,600 | 10,800 1,800 250 104 2
3 z 400 200 200 25 1 2
20 158 | 102,000 | 13,600 | 2,000 150 12 [
8 53 93,400 7,300 1,600 125 13% T
5 39| 69,50 5,700 2,200 100 18 [
5 33 23,800 4,000 1,100 200 103 2
5 32 |' 62,500 8,100+ 1,100} 250 i2
7 8 79,600 | 10,800 1,600 25 103 3
oint. 5 52 84,800 | 13,100 1,500 200 12 3
.| Grand-! TowarLandingl 3 24 | 13,200 | 1,800 500 150 13 ]
Grand! Tower, upper ! 82 326 8,800 2,300 800 175 103 4
8 631 58,6001 12,400 2,000 200 12 3
4 581 78,000 | 14,300} 3,000 200 1 a
8 731 120,300 | 14,200 2,900 250 b
8 60| 118,800 | 11,400 2,500 200 12 4
3 37| 58,200 7,800| 1,900 200 10 33
1 B 52300 700! Lio| . 250 15 4
3 32| 62,800} 6,600{ 31,200 200 12 33
..... eercseeoneeenened 268 1,788 [1,678,800 22(},32:51 43,725 5600)........fecee.e.

1 Gutside tho malin chnnnel, 3 Stralghtening chunnel.

06¥%3
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RECAPITULATION.
Actual Total
Days Quantity Rate per | Advance
Dredgs. rodging.| d7edBIng | drajped! |lenkth of | HRCaper| Rasatee

Selma (284nch)........ feeseritetrenneans 58 3231 197,
Thebes (28-lnch). . .. 49 224 { 138,800 | 19,400 620 87
Fort Unge (32-inch). . 49 442 | 677,900 | 80,900 1,634 203
Fort Ohartres (32-Inch). 46 388 | 053,600 75,600] 1, 195
"hoenix (dipper)......ccvevevennnsn.. vines 74 391 | - 11,600 2,825
TOtRl.seenieeelveninnss Citecasenes 266 | 1,768 {1,678,800 | 220,326 {........oieuiniiins
* RIVER STAGE, ST, LOUIS GAGE.

The stage was below normal at the beginning of the year and dur-
ing the fall season until the middle of October, being 5 to 6 feet below
the mean daily stage line during that period and equaling the ex-
treme low readings for August 27 to 29. A rapid rise occurred
toward the end of October, and the average stage for November was
the highest since 1884, The usual winter decline began early in De-
cember, and the stage remained low until the middle of March ; then
followed the spring rise, the peaks of which slightly exceeded mean
annual high water (27 feet) in March, April, and May. In June a
decline set in, but the stage did not fall below 14 feet until after the
end of the year.

The average of the daily readings for the fiscal year was 11.3 feet,
or 1.1 feet below mean stage of river, 124 feet, as derived from all
dnily readings (21,5648) for the last 59 calendar years.

As shown in the following tables the river oscillated 27.6 feet from
27 feet (in April and May) above the low water to 0.6 foot (Dec. 18)
below low water, 1 foot on the gage. The normal yearly oscillation
is about 25 feet, from 1 foot above, to 26 feet above low water.

8t. Louis gage, 1919-20.

Highest TLowest Normal
rang
Date. manthly Date. monthly | s e{e&ex’s’
continuous
regdings. readings. record.
1019. Feet, L 1919. Feet, Feet.
D111 U 171 | JUlY BLiiieisernnnenennnsineennnn 7.9 20 -15
Augustlo.cooenniiinnninina. 7.5 | August 9 and 30.. 3.8 15 - 9%
Seplember 2..cieeviveniennnnnnsn. 7.7 | September 17.................... 1.1 99
October30. . ...cveerernrnneennnns 20.7 | October25.......cvvuivernnenn.n 3.8 9-8
November 1.....coeveverennnnnnn. 20.1 | Novembker 29.............. fevens 8.3 8-7
Docember 1. ..vvuvevereeenaseen 11.6 | December 18. ................... o4lf I8
- 1920,
Januaty 1and 2.......cvven...... 3.6 1.9 6-8
Fabl b4 R 5.5 3.4 8 -12
March 3} ......................... 27.8 2,8 12 17
RV 1 T 28.0 25.1 }; -}g
May 22 . veeriiiiiieiiiiiinnens. 28.0 2.6 18 -19
TG e eeee e eenanes 22.2 14.0 535:2284
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‘Extreme low water (1917), caused by ice conditions, is 8.1 feet
below %zge zero; and extreme high water (1844) is 41.3 feet on the
gage. Klevation of gage zero, 380 feet above mean sea or Gulf level,

CHANNEL CONDITIONS,

Channel conditions were constantly under investigation by the
snag boats, towboats, and self-| rop‘elling dredges of the district until
the close of navigation, December 9, and thereafter intermittently as

ermitted by winter conditions until February 12, when the river

ecame free of ice and patrolling was resumed, Between the mouth
of Missouri River 3——1() and St. Louis (0), the project depth of ¢
feet was maintained by the works of regularization aided on y by the
natural scouring action of the river itself. Between St. Louis (0)
and the mouth of Ohio River (183), a channel of the required dimen-
sions, 8 feet depth and 200 feet width, was maintaine by the same
agencies aided by dredging, except for certain periods when the
maximum depths available for navigation were as stated in the fol-
lowing table:



Channel depths less than 8 feet, between St. Louis and mouth of Okio River,

during the fiscal year ending June 30, 1920.

Milas River Number of days when depth was—
Item. Crossing or bar. below stage Dates. Remarks.
St, Louis.{(average).| Gleet. | Bhfeot. | 7fest. | 7% feet.
Feel, 1919,
1 . cevons) JUIY 1=25eenemnana.L ] eimceensenlonens No depth less than 8feet.
i 14 7.2 | July 30-Aug. 7.. [¢V) (8) | Channelimproved itselfto 8feet dopth.orxaore;
flhn:ﬁovwod by item 7, the same or s lesser
e
3 14 S5} Aug.1418.. ... a-. | OO, D to 10} feet dopth Ang. 16-20.
4 2 5.5 Aug.17-21... . . (5)3 . d 8 w:s‘t depth Aug. 23-26; 2 dsys
Vere
] 27 8.1 | July 29-31.. - R <) 2N P L to 10 feet. dnpth July m—Aug. 1, and
g, 6-7; time covered by itoxm
8 28 1.5 Bo t, 12-16..... 5 . DredguutosfoetdepthSe t.m-m.
7 41 7.3 29-Aug. 7.. . 10 Dredged to 12 feet i epzhAug. 4-10.
8 43 1.5 Sept Bldooooio e e 2) Ch dredged A va::l—l&, becameshoal and
now ew s ootchannel eloped.itself; time cov-
¥
] 62 1.3 | Bept.12-13 and 16-20.... .......... (6] () Drodged‘to lilt)z\fut da&):h Sept. 20-24; timne
by.items 6
10 81 2 Chmneljmprovod‘imlf to 8 feet depth or
1 81 1) F dged foet th Sept. 22-.25; time
covered byllotims e 4
12 120 d %o 103 est éapch Sept. 18-23; 3 days
cover!
13 122 2 1 | Dredged to 10 futdo th July 23-20.
14 122 [¢3] e to :ijg'et dapth Augi5-20; time cov~
15 122 181 8ept.l-d .oiifeciineced @1 oo, Dred 20 10.{eet depth Sej t.13-15'3dxys
iﬁd_byi 6. o P
18 ... n .| Bept. 22 to close of |......... - Vodepthlesstmafeet. -
|} navigation by ice
Dec. 9.
LU SRR IV ofose Fromapenin of navi- Do.
Feg 12 to R
38| ClE Cave............... S 14 3.1 Mar. -L......... @ @ oeeeeeenen No dredging beesuse of winter conditions and
probable Iocrease in stage with warmer
. weather. Time covered by ftem19. *
19 | Ames Towhead......ccoeeueunnn....| 43 3.3 | Mar. 5—11.. ................................ See item 18
20| Bte. Genevisve Bend. 62 3.1 | Mar 4. .neociosnannn) ol T Do, .
2 1) PO . . Knr.mtonmaz& . -] Nodepth less than 8 feet.
Totalshoals (21)........... R 2 3 12 4
Total dsys (£2) veonn 10 1 28 3

‘LOMISIA “OW ‘SIN0T ‘IS—SYOHYVH ANV SHHEATH

86¥%3
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Although channel depths of less than 8 feet were prévalent during
the latter part of July, 17 days in August, and 11 days in September,
they were generally ample for the needs of navigation and no
serious delays were caused thereby, On a few occasions commercinl
towboats and barges were subjected to short delays, mainly because
they were loaded to more than 8 feet draft or were grounded, through
misjudgment, far out of good and sufficient channels; in all cases,
however, they were assisted by the district towboat and dredges as
required and, as stated, sufferjeg no serious delays. At St. Louis navi-

ation was stopped by large floes of ice December 9, and for several
days thereafter, and, owing to backwater from the Ohio River, these
ice floes jammed and blocked the lower part of the district below
Commerce (144), December 15 to 28; navigation throughout the
district was then intermittent until resumed February 12. Three
bars which. threatened to become obstructive early in March (see
foregoing table) were %uickly improved by advancing river stages,
and in the last half of the fiscal year navigation expeérienced no
delays whatever because of insufficient channel dimensions,

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

‘The average natural depths, at selected stages, that are available
for navigation between St. Louis, Mo., and Cairo, Ill,, are given
under Physical Data, page 2733, Annual Report, 1918.

SURVEYS, EXAMINATIONS, AND CHANNEL MARKS,.

Surveys, general and special, covering 188 miles of river, including
19 miles resurveyed, were made as required and included all locali-
ties where construction works or dredging were in progress or imme-
diately prospective; also where considerable changes, due to caving
banks and shifting channels, had taken place. Dredged channels
were marked with %uoys and steering ranges in addition to the regu-
lar beacon lights of the Lighthouse Service.

PHYSICAL DATA.,

The river gages were maintained and read daily throughout the
year, and the records thereof were checked by being plotted ‘on the

official hydrograph.
MATERIALS,

For the operation of towboats and dredges and for use in mainte-
nance of the works of improvement—hurdles, dikes, and bank revet-
ments—there were procured under proposals and open-market agree-
ment 14,781 tons (2,000 pounds) of coal, at an average cost of $4.25
per. ton; 30,736 cubic yards of stone and spalls, at an average cost
of $1.26 per cubic yard; and 136,330 linear feet of pile timber, at an
average cost of 14.3 cents per linear foot; also, 1,620 cords of brush
were procured and loaded on Government barges by hired labor, at an
average cost of $4.95 per cord. These unit costs include plant charges.

All other materials, supplies, ship stores, subsistence, etc., were pur-
chased under competitive bids or in the open market and were col-
lected, inspected, afid tested as required at the Engineer Depot, St.
Louis, Mo., and thence were distributed to the various working
parties.
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Testing and insYection/bf materials and other work for Engineer
offices were as follows: First district, Cincinnati, Ohio; third dis-
trict, San Francisco, Calif.

PLANT,

All plant required for service was maintained in working condi-
tion, such repairs as were necessnry for present and probable future
service being made at the St. Louis Engineer depot.

Fatensive repairs.—Oil burners were installed for experimental
purposes under the two-boiler battery of dredge Fort Gage, but on
trial test did not develop the efficiency guaranteed and were dis-
carded. Further tests of the equipment offered by other bidders
were not undertaken, as the rise in price of fuel oil had made its
present use in competition with coal impracticable. The boiler on
tender #Meramee, being in bad condition and of insufficient capacity,
was replaced with a larger and better boiler salvaged from a wrecked
stenmboat.. Four excellent boilers salvaged from a large transfer
hoat were installed on the snag boat H. . Wright, veplacing the old
hattery which had become unserviceable and was condemned by the
United States boiler inspector ; this work was interripted by a strike
of the boiler makers for higher wages on June 28. Extensive repairs
were also made to the steamer Jokn Fwens of the Mississippi River
Commission, the lighthouse tender Oleander, and to nine towboats,
the Nokomus, Choctaw, A. M. Scott, Advance, Oscar F. Barrett,
Patton, Barrett, Inspector, and F, M, Wallace, of the Inland Water-
ways, Mississippi-Warrior Service (Government barge line, St.
Louis-New Orleans), all expenses being charged to the proper
appropriation. n

Ordinary repairs.—The feathering paddle wheel placed on the tow-
hoat William B. King, for use of the Board on Experimental Tow:
hoats, was found very expensive to inaintain, and was replaced with
1 radial fixed paddle wheel of slightly larger diameter. Repairs
were made to the four suction dredges of the district, Selma, Thebes,
Fort Gage, and Fort Chartres, and to the dipper dredg Phoenia.
The main sand pump of the Fort Gage was fitted with new lining
plates, and the Fort Chartres’ pipe line, sunk in deep water during a
severe wind storm in July, was salvaged and repaired. Both of
these dredges were provided with larger steam cylinders for the
steering engines. ‘ : ~

Repairs were made to the snag boats J. N. Macomd and H. G.
Wright, and to 8 quarter boats, 4 office and survey boats, 1 store
hoat, 2 wooden barges, 5 steel barges, 5 wooden pile drivers, 4 steel
pile drivers, 2 steel grader and derrick boats, 2 wooden derrick boats,
7 steel flats, and 17 skiffs, all of this district. Twenty-five wooden
flats were condemned and destroyed, leaving one on hand in poor
condition. Twelve wooden barges furnished by the St. Louis-New

Orleans barge line, to replace temporarily and in part the 20 steel
harges of the district held by that line, were calked and repaired and
returned to their owners. Six of the district barges were returried
during the year, leaving 14 steel barges (lease expired June 30, 1919)
still held by the Government barge line. - . :

Seven large steel barges built for service on the Upper Mississippi
were delivered at the Engineer depot and received equipment and
repairs to slight injuries received en route. Six large steel barges
of the Government barge line (St. Louis-New Orleans) received
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minor ‘equipment and were cared for in harbor for idle plant as
were the Upper Mississippi barges. :

The buildings of the Engineer depot at foot of Arsenal Street, St.
Louis, Mo., were repaired and maintained in thoroughly serviceable
condition, as were all shop machinery, equipment, tools, and ap-
pliances, and boarding outfit. 'The blacksmith shop was enlarged to
accommodate a larger steam hammer and two cranes for handling
heavy forgings.

Total cost and work done to June 30, 1920,

HURDLES,
Neow Restora- | ponqir Cost
' tion, pair. '
I Linear feel. | Lincar feets| Linear feet:
PriortoJuly 1, 1018, .0 viynns e aieiianininnnns 402,031 36,607 | 100,100 ($8,375,146,40
During fiseal vear ending June 30, 1020
Twin Hollows, West Loy, vviiieriionnereieieerionafons FORN AP Ceeenves 170 5,722, 02
Pulltdght, T e oo ciieeiieriiniaiereaanenan 160 2,958, 81
Meramee River, Mo. 170 4,271.70
LucasWorkst,... 336 5,428.84
, Calicolslands,......... 355 8,349, 40
Penitentiary Point,I11.. 350 8,003.07
Fort Ohartres,. west1.... . 386 9,809, 77
CrainIslnd, Mo........ .00l 0l A 445 | 10,5933
LaconrIsland, Il.cereiniiviinniiinininnnnnnnnn. . 400 5,082, 24
Undon Polnt. Il .ot oaiviiviinnieninnnn R TP PP AP RS PO . 240 5,353, 44
Hanging Doglsland, Ill...........cccooiiveveinnnn. 400 l.o.vuunenn . 145 8,683.81
Totaleeeeerrennnnnnnnn PN Craeensaes 402, 431 36,507 103, 255 {8, 447,494, 09
! Coslincludes 2,000 squaré feet of drifi Maltress,
2Cost inclndes 4,150 squarefeet of brissh dike.
# Cost includes 700 s%uare feet of drift mnattress and 5,540 square{eet of stone paving,
1Cost includes 15,395 square feet of drift mattress and 3,700 square feet of stone paving.
BANK PROTECTION. N
Mattress. Paving.
New. Repatr, Cost, New. Rapair. Cost.
s Lingi.| Sq. f1. | Se.fu. Sq. f1. | S¢.n.
Prior ta'Jn {;g; 1919.... .. 357,850 |44, 160, 200 5,957,155 [$2,747,070.08 121,138,829 7, 523, 165 {82, 922,051.30
During fisoal vearending i
June30;1920: . . i
TwinHollows; east ... .......0.......... | 4,505 1,217.67 |.. 11,377 2,412.05
Foster Island, 11l . ... . 17, 140 2,738, 54
Oshortie Field, 11i7. 8,100 1,813.05
Danby Landing, Mo. 17,895 3,093.32
Fort Chitres, west.. 37, 600 7,339.32

65,330 | 13,491.9%

Fort Char tres. eist.. .|
67,276 11,905, 14
88, 063

Turkey Island, 111...

Ste. Genevigve, Mo.. 3 14, 110. 56
Kuskaskia Island, ]

L1 R O TR U I 124,700 17,267,738 |ciiainnnn 78,420 15,808.72
Chegter, Mo. (Horse i

Island) 2.\ ..o e, i 41,810 5,207 |, 34,325 4,645.52
Chester, Mo. (Clary- . ) I

g 1 ) 100 12,800 31,055 4,805.98 48,775 28, 860 7, 712,25
Liberty Isiand ... . 160 | 15,2001 11,400 8, 907,43 51531 3,750 | - 15,025.24
Prics Landing, Mo... ........J........... 23,760 2,621.39 |........... 36,850 6,760.77
Beeohridge, Ill.......[.. L N P T O 31,600 4,869. 84
Eliza Towhend, H..f.......)c.. ... .. 10,070 2,325.08 [u.. oot e
Gairo Protection.....l........L........... 5,955 923.69 f........... 12,747 2,014.97
Greenfiold Bend..... 134 13,440°| 26,700 4,555.73 29,650 | 30,851 8,603.97

358, 258 |44, 210, 640 16, 256,360 { 2,802, 018.19 |21, 223, 407 |8, 093,368 | 3,044, 306. (6

1 Cost inclades 2151inear feet of piling spur dikes.

’ Cost Includes 160 linear feet of piling spur dikes,

8 Cost Inclndes 290 linear feet of piling spur dikes, new, and 550 linear feet of piling spur dikes, repair, and
3.800 square (oot of drift mattress.

7 RECAPITULATION. R
Hurdles e $8, 447, 494,09
Bankproteetion . ________ 5, 846, 414,85
Dikes and dams. — ——— e 691, 893. 406
Jettles . ________ O SO 114, 603. b3
Surveys._ — — e e 409, 548. 72
Dredging___ - e e e e e e e 2, 869, 413. 05

18, 379, 367. 71
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T'otal cost and work done to Juine 30, 1920—Continued.
PROPERTY,

Vatue July | Vaitie June
1, 1010, Y| Debits, Credits. 30, 1920,

Steamor Wi, R, Kingeovueienneniinoinenensisnnnn. +...] $40,000.00 | $30,041.93 | $36,041.03
hrodges: s NS SR
45,600,00/1 19, 1641107| ‘22,164,107

46,600,00:1 ~12;014,03 | 15, 614'08°] " 42
--.| 104,000,00°7f '63,749.26 | 9, 749.25

<] 103,000.00 | 59,508.60 | 05, 6is. (0
.«s| 1,000.00 | 14,033.70 | 14]033.79

11,378.60 | 11,018, 50.

1134 P R N Y A 5,(“’«“)
Knskaskia.....,...... Creteterareriienaes 5,600.00 | 7,716.46 | & 015.45 6, 200,
. MOrAtIO0. . e v vuieineienirieiiiiteen e oaraens 6,600.00 | 16,073.93 | 12,993,093 9, 680, 00
Urgos! - . s i
§rude...... ........ Ceereirtiersetrenenns creien 700,00 | 3,704,381 1,104,38 3,300, 00
Steoliiiviniinninen.. teecaen cereeeerhagrene e «ees] 178,000.00; 420,27 | 10,425.27 | 168, 000,00
Flnbeisieiiseinnneennnnas B creaeeens 46,007 166,27 165,27 45, 00
SI0r6 bodtess vuvinrieensinennnennn.s Cerereteeeenearana, 1,100,00° 135,80 310.80 | 026,00
Quarter bouts v ..viverinanns, Ceverenentraesiniinnas el 4,000,00 697.76 | 1,207,76 3,400.00
l‘ )it;lmi n‘nd SUIYEY BOAES. v s eereiiiininniannnnsrinnsn s .} 5,000.00 | 3,033.05 | 4,808.05 4,625,00
*flo drivers: - -
Y| P TN 10,000.00 | 2,120.04 |  4,829.04 7,300, 00
Steoliiieiniiiiinnn., 22,000, 00 204,76 1 1,864.76 | 20, 400,00
Derrick boats, woed. .. ... 2,300,001 1,111.20 [  f, 561,26 1, 860.00

Grader und derrick boats, 18, 400,00 925,86 | 1925.85 | 17)400.00

Fiats:

Wood.......... fereceinanes e 1,400.00 224,26 [ 1,574.20 50. 00
Steeliviieiiiann... [ treeeesraiiecanne .| 05,000,00 476,25 3,075,253 52,400, 00
Sl boats: - :
Wond...ovons.s. heedteevesenanas T PPN 370,00 979.49 1,034, 49 316. 00
S B Cesisians EETTYTITN PR TN 310.00:|.....0unr.n. 36.00 335,00
Portalls gliarters. . ......... sivsenene Creraaiesensianian L e P 166,00
United Statés Engineer dopot. ... ... Ceresanens Cereeien 9,100,00 1 15,881,890 | 14,081.807  11,000.00
Tonls and appliances............oevuveonoiiiiii 0" 18,300.00 | 14,208, 16 | 14,903, 10 17,€05.00
Boarding oWt . ... .. oo aaL L oL Tl 3,475.00 | "2,770.63 | 3)474.53 2, 780,00
OMea UL, ey v ee s vseeannerneennnn 1,100.00 64,45 214,45 950, (00
Survey Instruments.............0..0 0000 Gonies e 600. 00 236, 50 236, 60 600. 00
Antemobilo (touring ear),,.. o 0 LTI eeeed]  1,283.35 403. 35 880. 60
Total........... ettt b eterataa s 689,025.00 | 280,045, 11 313,105.11 | 55, 9G5. 00
MATERIAL,
Subsistence. .... L $1,704.00 | $52,328,84 | $51,819.84-|  $2,713,00
Brush,.......... 0.0 Ll ceeed]  4,204,00°] 1031,79 | 12325.79 ). .00 s
PHos. oo v v 94,001 9,475.82 | 18,170,582/ "1, 300,00
T R 1,872.00 | 38,460.73 39, 781,73 760,00
Rope.. § 8,037, 18,106,756 | 12,544,00
Wire 740,01 |- 116.00
Iroy, . . % 1 9,85.97 25,606.00
SIS . 139. 45 134. 45 351,00
Splkes. cirieseraens 467.32 31.70. 84,08 415.00
Lumber.... cred . 5,733.61'] 4,457.81 3,845,00
Ouskum,..... R 109,92 .92 ...........
Cotlocaayvnnerns . 62,769.03 | 62,033.03 | """3,311,00
Ice.,... Ceseriratiiieiisennns 4,171.72 417072 ............
Fucloil,.......... tesessenenny 3,517.17 3,012,17 505,00
Materlal, miscellancons. .. .., .. 21,379.70 | 33,501.30 | 31,255,0v { 23,826.00
L7 R R 77,907.11 | 252,813.77 | 255,360.88 |  75,441.00

EXPENDITURES.

_The total amount appropriated from July 4, 1886, to March 4, 1915, is $17,-
056,5600.98, as shown on pages 488 and 490, House Document 1491, Sixty-third
Congress, third session, under the following headings:

Illinols River to Ohio River - - $4,110, 000, 00
Missourl River to Ohio River 13, 746, 599. 98
Missour{ River to Meramec River__________________ " 100, 000. 00
Total._______ s : : -~ 17, 956, 599, 08
Appropriatéd by river and harbor act of J uly 27, 1816_.__.___ - 850, 000. 00 -
Appropriated by river and hiirbor act of Aug. 8, 1017 350, 000, 00
Appropriated by river and harbor act of J uly 18, 1018 ___ . ____ 100, 000. 00
Appropriated by river and harbor act of Mar 2,1919 ... ______ 700, 000, 00
Appropriated by river and harbor act of June 5y 1920 e 400, 000, 00

19, 8586, 599, 98
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the above total aroutt théré wds appropridted fn
the years 1836, 1887, and 1844 for pler near St.
Louis and obstrictions in harbor of St. Lotis (not
considéred in prévious project of 1872 nor existing
project of 1881) the sumi ol ... __.___. -

By the acts of 1872, 1874, 187b, 1876, 1878, 1879, 1880,
1882, 1880 there was allotted for work above the
nouth of the Missouri River (not in thie present
distriet) the swm of_ ______ o e ek et e e 208, 000, 00

From the appropriation of 1879 there reverted to the
Treasury the amount allotted by the act of Wit-
tenberg, Mo 10, 000, 00 )

- —_——  $200, 000. 0}

Leaving for work in the present district between the
mouths of Missouri and Ohio Rivers under general acts
for work in the distriet and speclal acts for work at )
certain localitles in the dfsteiet. . _________ --— 19, 568, 599, 08

Receipts from sales, $291,931.50, - .

There was expended on the originai profect under the acts of June 10, 1872,
to June¢ 14, 1880, inclusive, $1,495,000, and under the éxisting project of 1851
there has been expended to June 30, 1920, $17,460,961. The amount unexpended
June 80, 1920, is $601,678.50. The outstanding labilitles June 80, 1920, are
$40,504.48, leaving $561,174.02 available for the coming year in addition t»
$23,061.834 due from other soirces, . )

In addition there is still due from Mr. Edward F. Goltra $14,509.69 for
rental of barges under lease to him from January 1 to April 80, 1919, and for
property lost and repair of barges while in his service,

Amount expended during fiseal year.._______ . ______________ $570, 849, 23

Of the abbve total i

$76, 000, 00

Reimbursable_ 54, 012, 8
.. Net expenditures ——— ——— o 516, 636, hn
APPROPRIATIONS.

[See H. Doc, 1491, 63d Cong., 3d sess., pp. 488 and 480.]

Under former projects, from July 4, 1836, to Mar, 8, 1881, inclu-
sive, and under the following heads: Pier near St, Lodls ‘and
obstructions in harbor of St. Louls, years 1836, 1837, and 1844,
$75,000; Tiinois to Missouri Rivels, year 1872, $25,000; Mis-
souri River to Meramec River, year 1872, $100,000; Missouri
River to Ohio River, year 1873, $200,000; Ohio River to Illinois
River, years 1874, 1878, $440,000; Illinois River to Ohio River,
vears 1875, 1876, 1879, 1880, 1881, $1,450,000; channel opposite
St. Louis, Mo., year 1876, $29,600; ice harbor at St. Louis, Mo,,
years 1880, 1881, $60,000; Cape Girardeau and Minton Point,

years 1880, 1881, $30,000, aggregating $2, 409, 600, 0
Present projéet: = . , "
Aug, 2, 1882, Calro to Illinols River 600, 000. 00
July 5, 1884, Illinois River to Ohio River_ ... . _____.__. 5§20, 000, (i
Aug. b, 1886, Iilinois River to Ohio River _— 875, 000. 10
Aug, 11, 1888, Illinois River to Ohio River .. ________ 300, 000. 60
Sept. 19, 1890, haibor at St. Louis, Mo —— 182, 000. oo
Sept. 19, 1890, Illinois River t¢ Ohio River 400, 000, (0
July 18, 1892, Ohio River to Missoari River—.. ... _ 525, 000. 00
Mar. 8, 1898, Ohio River to Missouri River, - 858, 833. i
Aug. 18,1894, Ohio River to Missouri River — 768, 833. 13
Mar, 2, 1895, Ohio River to Missouri River—_______________ 758, 833, i
June 8, 1896, Missourt River to Ohio River 275, 000. 00
June 4, 1897, Ohlio River to Missouri River. .. ______ 678, 333. 1
June 4, 1897, preventing break in Mississippt River at Beech- ‘
ridge, Il - e e e e o e e o 100, 000. 00
June 19, 1897, Ohio Rlver to Missouri River. 325, 000. ()

July 1, 1898, Ohlo River to Missouri River— ... __. ———— 678, 833. i
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Present project—Cofitiniled, = .. . .
Mar, 8, 188D, Ohlo’ River to Miss 11
June 8, 1900, Otifo River to Missotirl River_________ "~
June 18, 1902,.0lifo River to Missouri River__._____________
Mar, 8, 1908, Olifo River to Missourl Rlyer . ______________
Apr. 28, 1004, Olifo River to Missour] River . ______________
Mar, 8, 1905, Olilo-River to Missoutl River________________
Mar, 2, 1007, Olilo River to Missourl Rlver—_______________
My 27, 1908, Olilo Rtiver to Missouri River._._____________
Mar, 4, 1909, Ohto River to Missour) River_________________
June 20, 1810, Ohio River to Missour! River_._____________
June 25, 1810, Ohio River to Missomd River________________
Feb, 27, 1011, Olilo River to Missour! River__ . ____
July 26, 1012, Ohlo River to Missour! River . _______.___
Mar, 4, 1913, Ohlo River to Missourl Rlver.__._____________
Oct, 2, 1914, Ohiio River to Missourl River____.____________
Mar, 4, 1016; Ohio River to Missourl River— . ________
July 27, 1016
Aug. 8, 1007 e
July 18, 1918_.________ e e
Mar, 2, 1010 e
June B, 1920 . . o e

Total of approprintions_ .
Of the above totil- amount there wag approprited in
the years 1830, 1837, and 1844, for pler nenr St, Louls
and obstructtons In harbor of St Louls (not con-
sidered in previous project of 1872, nor exlsting project
of 18381), the suin of ..l .. %75, 000
By the acts of 1872, 1874, 1875, 1876, 1878, 1879, 1880,
1882, 1800 there was allotted for work above the
mouth of the Missoui! River (not in the present dis-
{vlet) thesom of 205, 000
From the appropriation of 1879 therc reverted to the
Treasury {he umount allotted by the act for Witten-
berg, Mo e 10, 000

200, 000, 00

Leaving for work in the present district beiween the mouth of
Missourt and Ohio Rivers, under general ncts for work in the
distriet and speclal acts for work at certain localitles In the
dstrdet e 19, 566, 599, 98

Receipts from sales, $271,081.50,

2, REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI RIVER
BRLOW THE MOUTH OF THE MISSOURI RIVER, AND FROM OLD AND
ATCHAFALAYA RIVERS.

OPERATIONS DURING THE FISCAL YEAR. .

The work is now being done by the ‘department’s two large steel-
hull snag boats—the J. V. Macomb, built in 1874, and the H. &.
Wpight, built in 1881—fitted with the necessary e%uipment and ap-
pliances and operated by Government employees. These boats patrol
the Mississippi River between Head of Passes (13 miles from the
mouth of South Pass) and mouth of Missouri River, 1,265 miles, and
35 miles of Old and Atchafalaya Rivers to Melville, La.; total, 1,300
miles. .

Description of the snag boats may be found in Annual Report,
Chief of Engineers, United States Army, 1895, page 2054 et seq.

At the beginning of the fiscal year both snag boats were laid up in
ordinary at St. Louis, Mo., making annual repairs and awaiting a
river stage low enough to resume snagging operations,

9030-—g~Ng 1920—rT 2—27
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L I’z?l@n’inavj_z), cxamination and survey of Arkansas Rivep, from
Little Rock to its mouthy with a view. to detérmining 12{ @ "émwzf
depth. at all seasons of .43 feet can: be maintihicd —Reports dated

18018 0f. .43 T , ate
September 14, }916 “and Aipril 24, 1920, with mdps, were submitted
to Congress Déceniiber 21, 1920, The imiprovement of thiis locality
by the United States i5 ot deemed adyisable ut the present time.

2. Preliminary examination: of Arkansas River, Aok, and Okla.,
from Little Rock to the mouth of the Grand River—Report dated
January 25, 1921, was submitted to Congress June 21, 1921, The
improvément of this locality by the United Stites is not deemeéd
advigable to a greater extent than occasional snageing on reaches

actiilly used for navigation.

The local engineer was also charged with the dity of making
other preliminary examinations and surveys provided for by the
river and harbor acts of July 27, 1916, and August 8, 1917, as fol- |
lows, and reports theréon will be duly subi:itted when received :

1. 8t Francis River, Avk, and Mo., commencing at the head of
what is known as the Sunk Lands, at or near the town of St. Fran-
cis, Clay County, Ark,, and extending to the foot of said Sunk
Lands, or, near the town of Marked 'ﬁrée, Poinsett County; Ark.;
angd in making such examination and survey, which shall be thorotigh
and complete, the engineer or enginéers having the same in charge
shall also prepare plans, specifications, und make estimates of the
cost of daid improvement, and define the channel or the course of
snid canal, and shall tike into account and make report upon-any
proposition by local interests for participation in the expense of snid
project in conmection with the reclumation of contiguous lands or
other land subject to overflow by said stream. ;

2. Black River, Ark. and Mo.

3. Black Rivery Avk. and Mo., above Black Rock, Ark., ete.

IMPROVEMENT OF RIVERS AND HARBORS IN THE 8T, LOUIS, MO,
. DISTRICT,

This district inc¢ludes the Mississippi River between the Ohio and
Missouri Rivers, and removing snags and wrecks from the Missis-
sippi River below the mouth of the Missouri Riveér and from Old
and Atchafalaya Rivers,

District engineer: Maj. DeWitt C. Jones, Corps:of Engineers,

Division engineer: Cnf. Charles L, Potter, Corps of Engineers,

IMBPROVEMENTS,

. Page. e Page,
1. Missigsippi River hetwoeen the 2. Removing snugs aind wrecks
Ohio aud Missourl Rivers. 1196 from the Mississipp River
: helow the mouth of tlie Mis-
sourd Hiver, and’ fPom Ol
uidd Atchifaliuya Rivers_.... 1208

1. MISSISSIPPL RIVER BETWEEN THE OHIO AND ~M'IS$0URI'-RIY IS,

Location and.deseription~—The: Mississippi River risés in Lake
Itusca, Minn., flows south 2,477 miles, nnd empties into ‘the Giulf of
Mexico. The St. Lonjs éngineer district’ embraces the 200-mile sec-
tion, known as the middle Mississippi, between the tributary -Ohio
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and Missoiiti Riveis, und 1,078 to 1,278 miles fioin tiis Giilf, The
drainiigie ‘arén- of ‘the valley down 'to the Ohio and disehits iy
through the distriet is hbout 707,000 squire miles. The dischatige per
second at'low water,! 1 foot on St. Tonis'géfe, is 40000 cibic feet'; at
mean stage, 124 feet gage, 160,000 éubic feet; and at bank-full stige,
30 feet gage, 600,000 cubic feet. These stiges obtilin for, or exceed in
duration, ’sm'miijff"m’éi"’ag;fés of 360, 162, and 4 days, re‘sx{)'ec@ii"ely, and

the aveérage naturadl depthis available for navigation' it the shme stages
ave about 44, 9, and 16 feet; i. e., the crests of the bars rise unc fall
with the stage in the ratio of 1 to 2§. The oscillition between anniisl
low and high waters averages 40 feet nt Cairo, mouth of Olifo River,
and 25 feet at St. Louis, 17 miles below mouth of Missouri River; the
.“extreme rdnge is 55.7 feet at Cwiro and 44.4 feeét at St. Tiouls. Low
wiiter at the mouth of Ohio River is 275 feet above menn sen level,
and at the motith of Missoliti River it is 895 feét, the average slope
being 0.8 foot per mile. The cuirent at meah stage is about 24 miles
per hour, and the average width between banks-is 4,300 feet:

Original condlition—The witerwiy of the middle Mississijspis was
divided by niimerous iglanils and bars which «disteibited large por-
tions of the flow throngh chutes, slonghs, and secondary c¢hantiéls to
the detriment of navigntion; it many of these localities the naturl
width of river was 1 to 13 miles and the maximum. usable channel
depth at low water was only 34 to 4 feet. ; 7

>revious pro jects —The, original project for the genernl impréve-
ment of this fiver section was recoiiymended by a board of engineers
in a report dated April 13, 1872, concured in by the Chief of En-
gineers, The nmount expended thereunder was $1.495,000 for new
work, For fuither details of previous projects see page 1879 of
Annual Report for 1915, L o

Eristing project—This pirovides for obtaining and maintaining
a mininiiim channel dépth of 8 feet at low watér? froin the mouth of
Ohio River (1078 miles from the Gulf) to St. Louis, 183 miles; and
6 feet thence to the mouth of Missouri River, 17 miles, with a mini-
mum width of channel of 200 feet. to be obtiined by regulating
works and dredging, as follows: ,

First. By regulatiig works, for closing sloughs and secondary
channels, narrowing the river to a uniform width of about 2,500
feet at bank-full stage, building new banks where the natural width
is excessive, and by protecting new and old banks from erosjon where
necesshaPy to secure permanency. _ L

Seconid. By dredging or other temporary expedients, pending the
completion of the permanent improvement, so as to maintain each
season the required low-witer depth of channel.

The project for feguliting works was adopted in 1881 (Annual
Report, Chief of Engineers, 1881, p. 1536). Dredging was intro-
duced as n part of the project by the river and lirbor acts of 1896
and 1902. The part of the project which proposed re(rn]ntm,;;”works
was practically abrogated by the acts of March 3, 1905, March 2,
1907, and joint resolution of June 29, 1906. The river and harbor
act of June 25, 1910, restored the regulating works to the project

o . B RN T ] ) .
o Standard. low itter; ddopted In 1881, ‘wais 4 foet on the 8t, Lonix puge, (he dls
(.h*:{,lggui’:gﬂa;da:ip;i“bgz‘}ﬁftéi_\-'l‘4(;}()‘)0‘ euhte _fei\f “per kieond ¢ -due to lowering of the Jow-
water.plane in- 8t, Loviis Harbor, that vompw now- pnsses at the 1-Toot stage,
20ne foot, St. Lonls gage, nnd 4 feet, taivo guge,
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and ‘began appr x;xa.tm 8, with, g view to the, combletion. of the
n&;) ovement: wi fx)lmdg ;lve yea.m:t (ab an estyﬂaﬁt?l t %%t .fq :
000; xclusxve £ jamourits, preyiously  expended, ,and 400,
animally; therea fter for ‘maintenanes: ( H oe. No., 50, -wit accom-
anymg itlas, Clat; Long., 1st sess.;. 1909 also H.,. Doc.. No. 168, 58th

Song,y 2d. sess.; 190 ST
. Operations and, results dwrmg /isaal yeqzr —Mamten nce of the
existing, regulation, works was:.continued by, “ j
December 9, 1920, and. aftér March 98, 1921 At 12 loca gﬁ, ,er-‘

meable dlkes of piling were, repalred, 53120, hnear :Eeet;, cos mg 9 5
801 63 ank reyetments - ‘yere, repelred at 15 Iocah ies, 1 uares
V %tr and 8,737, squares, of ‘stone, paving, costmg 6 14,96,
The total ; tfms expended for mainténance, of regul etxon worirs N
$155,216.59. . Three :pipe:line. “hydraulic dredges, ‘oper ézteq by “hired
labor, August to December, and two, in June, maintainied the. re-
quired or projéct . depths am;i width of channel 1 51.19 000 cuble vards
of sand and: gravel were dredged from 20 mam channel areas. havmg
a combined lengthiof 8 milés and an, verage width of 240, feet.” The
average; d%am in- depth -due.to.all' dre glng was 4 Teet, and the total
costiof, dredging. was $258, 622 10.: Suryeys,: Were ~ade covering 186
mxles of T er, mc ud % dredged, ehanne S 90 miles were, resur—
veyed; making a totalo .‘-276 river ! Tt es of hydrographic-surveys, 3
a-cost of $11, 3 46 “The total pen tures, or maintenance of river
works and, ciuumel eondxtwns, ne udmg dred lging and. surveye, were
$495.599.18 ; in, addition, $62,400.54 was expended on .account, of
‘liabilities due at; ‘the énd of the prevxous -year, makmg the total ex-
penditures $487,992.69, ..\ hydrograph, ‘shown"op osife: thig_page,
was:constructed from bhe Aaily readings "of 60 years contmuoﬁs gage
‘records at St. Louis, 1861 to 1920

Condition at:¢énd. of fiscal year—The. ex1st1 oject is 34 per Gent
completed Physical extent of work accomp 1she& and statue and
reqxurements of the prOJect are as follows s

S . A .Permeablo ﬂing dikes hur Revee ente (hank oteo-
‘ dles), glnearfeet ( ] ) tlﬁl), lln(el))ar feem
Profeot of 1881 (restored 1010). .. | — f e
’,} 18t ) N Lost Exrstmg [l Exlstlng
. . R PR . ‘Tost. s Lost, -
. : E‘t“;“"?f‘; oo pmjeeted strueted o projected
“Tofal F1ine 30 1910................'..' ..... o e e
Aspubllsﬁed ........................ 872,508'):. 0 201V iak5, 806 | A4, 045 1 1L Tl 286,168
0d 1081 ..o i 78, 323 147,522 | "005,808°] 302,232 | © 60,0741 -236, 158
Eatumte for onmpletlonl ............... P FERRRRE P Y RN SRRt 800,000 |...co'iou]ocniumsan .+ 900,000
..................................... LN N RN 526,803‘....r..'z:;.;........ 1,1&6,158
1911—1Q21 .................................. 29,7887 40,600 ... | BT TR,088).
B92040ieiiinennnnns +e.] 1403,116 | 188,181 |22 149&5 "i350,408 |. | 84,167, tzvs 246
noqu%al‘nff??' ..... f .................. : .E’,‘.., ...... e 910‘821 ,..}..!;?.;.‘._..;i?.; 4 860,912
nxi‘b éojﬁh bbb, GlstCong lst,aess l909,pp 53455 LT i
2400 per B
24, csnt. - . ,' B A t .
‘1w:fx;’geéiiﬁ.' g T LU P TRV .
8758 per cent; e S 1

T

.Beécause of the small and msuﬂiclent apK 'oprlatwns for thls dis-
‘trict in ‘recent’ yoirs, the regulatmn ‘works.Have deteriorated! f’a.pldly
and many’ ‘sectio.ns ' thereof” have ‘beéen entirely destroyed* exxstmg
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structures ‘are qu ma ntgﬁmed ,m; igood condition;.as. the very
limited: funds avails ,‘yinll perimit. . Betwoer the.moiith of
Olnp R;.ver a;alkd St.. Louis ‘d dgiig ! is alwayp, quired duringthe
fall‘or. low-water sep{son‘*from July:or August 10;the close of: na,vlga-
tlon by. Ao’ or yinter. ‘conditions,, ‘usuallym in, December;- and :is’ oc-
iy, required in §_he sgn,ng gaason ;. :project:dimensjons of‘chan-
1, thats ;560 tion of rive; Ave beep, ;namﬁmned throughout naviga-
tmql gggtggps for, the, Ias 1; 14/ /years;: except, for short. periods. o ,
, i‘x ver 8 age ,was yexg 1%0 w,and: dre dges; were iattacking: theob-
st“ dtive. hap .. B¢ vyeel}, t,, s a,nd,,the, mouth of Mlssoumrlhver
he proj éc 1mensmns of channel haye: been ‘maintained with: biit
ve;;y,mi requent\ aid from; _medgmg[ when river stagel wps unﬂsuglly
low.. ,(From} bp openlng of th e_.nawggtmn ssagon; usually in it~
ary, Yo, July 1nclusiye, or: yvh n river;stage is abioye.10; feetrbn the\Sti
Louis AgE, .8 Minimum a,nn‘e depth, ofi B/ feet . generally iprevails
¢ xopgﬁou t'the. .gntire d;str;ct,thhqut dredging. o;"othex,art;ﬁc,ml aid.
(For the, ng, qul ‘depths’ avgxlable 20, nav;lgutlon, 800].p,, 2783, A R.
191,& oy Lhei ledst: ,p,h wnnel, de pths Tast obsqrve | were;: From: mouth
of Ohio lvgr St Louis; 8. fqat, December:2-9,.1920,.St:| Tioyi
age 9.9'10.3.9, fout i; from. Sk Louis; to.mouthiof. ¥ lsaoumB
feot, NQVember 2071920, 8¢, Lp,uxs ‘gage .1 feet, . The.totsl expendi
tures uinder, the existing. ;prq;egﬁe from, 1881 to/date.are $9,930,463 70

fo;anew WOL, rk. anq 87 ;984 for maintenance;- including;, d,redgu‘:ﬁ

LS

surveys -a; fota smx;,of, $17,915,028 45...-The, amount! expend
the; exi mg pro]ec;t,_,smce the. estimate - W8S, reVISed in 1910 .is
(0,046, for new, i work.., .,.1:
" LooL.cooporation:—Thers ;
%ears ‘(Annual; B¢ 30)- o 1338. A 07, St

. 0. 8es8., i 30) ... | mqg vate and corporate interests i
th%?rg Z)w‘ilx .8X] éx}ise haye, construcﬁeg 56,000 lingar -feet. of ikes; and
railroad, in 1mes,.qost;ng $1,664.000 ,;and 83,000 lingar feet .of ro-
vetments ; and ;paved wharve,s‘cpshng $6,769,000 all 6f ;which, are
more, or less. essential or contribute to, the completion 6f the pro;ect
faxmpg?vement. Do o

{ml f;wq,htzes,. Bes1de$ gumerous stea.mboat landmgs ‘of

more or less.

‘:.i;;‘; ~‘,;i' s REIIN B P lx HEE
beenk no local p I})eratxpn in recent
; oc. No, 1,067 618t

importance ag river service stations, thereiate, within,the
dlstnct only. two ;cities; Sty Louis pnd. East, St. Louis, growded with
term;ngl, faczhtles ‘woi*thv,’,of{ the nume;;: althoug]); there, are: simple
facilities; such as pa.ved‘ nves.and smull derricks, and. wa,rehouses,
at_Ste. Genevleve, Ohester; Grand Tower, C‘pe Glrardeau, . Thebes,
and, pmmerce. C L0y be{:ween,ithe two, rivers, but with;its’ main
whar .;onqthe,i‘Oh 'i} ver;; (. mlle§ g,_b,ovq mout ),, and therefoxe
not str gztlgv W f,hm;tlus engmeer dlstmct"may,, e, mqh tmned he;:eln,,
thxs, o8 havm recently nade a, survey: thgre oi the_two iiclines
ofuthe Ilhnols ;éentr ﬁmlroad prelm} qe,é'y 0 the . contemplated
alterahon of 01'1% of, t qm for. usq,‘by,,t 8 bszpﬂttment, nland

oL ervice, -
ng‘21 terminal f

Skl . ; f&és'hﬁxéist of 3113}1]11
m @r and all nva,tel oyne except ‘the’paved wharves:and ‘the
ne(:v c«ﬁicrete Mulx)'uclpal ock-which:are- owned and: openated by[ thg

[EREERA

L3 J ’ nti indeﬁnlte i i1 Tast 10 years, one-halt mllllon to 8 mllllon cubic yards:
ive}a‘gw mot':" cuble yards. .

il ‘371115—*EN01921~*-J76“"4 P S



1200 xREPORTOF OHIRF- OF ‘ENGINEERS, 'U.'s) ARMY,' 19"2‘1

citys ‘The ‘dock} no completed 167900 feet dﬁ w1th cOnci‘eﬁe
fouriditions’ lalread vrmzlt for! ah,’ ‘additionhl - geet ‘hAs' miodérn
eqmpmenta——cranes ' gant¥ies, and’ *téhiporai‘y \Smi-ehd‘ﬁéeé-—é pi-‘
vided:by ‘the: dity tits b ot b ‘$625’000“‘ Fhrther additions to tlie
dock;: though advoesthd’ hﬂd’propoﬁéd by'ithe ¢ity)' ire ‘hot likely'in
the Hielr futiirev: i As Ithé. dock ‘stinids it 1§ otie' of fhis: findst ‘tepmimal
facilitigs of' ite kind oni "the" inlaxd Water’vmys A ‘niimber ‘of’ the
privitely-owned terni mulé ate'available for pubhd ise, the'most nbte-
worthy being the Burling ofi ind Oentidl B ghaih’ Bl vatoré 'd {{]p
for rztél-m-rlver tmfﬁcfo d the ore doék f'the’ 1ss:s51pp ﬂ
ron:Co. : -

In'Bast St;: Loms hafbbr' are nine hermm () &nf p&watelﬁ'aw é‘d
except theé dock: bmgxnully builtédt 6’ cost of $2§'OOO ‘atid use by tHe
Kansis 1Oity:Missouri! vaer”Naw tion!: C‘d“ bt oW owied and
opérated by: the gaid #Whteray erice) Gf thé‘ '‘OtHer eight ter-
minals, oné| atitoline; 6whed' by’ thé’Tei'ﬂuh li‘bdd'Aé’sbéidti’ i
antd leased ‘to' the-said' Watetwa Ys Bet'vice; w §:1‘ebullt th‘is oﬂiée
this year. 4t s ‘dost ob $16,500 for use ‘ih"cotitdetion Wi h congrete
track' barge i x‘bvised‘fbr ' tefifiingl Of thut setyidd," hich 16
has btuli; redeﬂ { at Diibitate,! Fowa,! £0F 4 silzul r urpast, ‘a’ thoty

% ?ed hzodei‘h cbVét‘ed ‘Ktee] tbimini %4? %5 féét wide
and 820 Fai 21Phy dnly other, ﬁdéquaté*‘té L‘tha Available “for
‘publie ke m*Eisb St Ildmk Warboriis the'exsellént’ értnanerit dock

uilé' by the :Alton’ &JSouthéi'n Railwiy, ats-cbst: 6£$200; 000; and
used' B the ‘Aluminuu’Ore: Co': for the tansfer oF. bi\nﬂte nd doal.

St. Louis and a, number, of the ?maller citiés in® ‘the’ dlsti‘lct have
biilt- atid :for - Hany : ety mhititained paved laﬁdmgs o whatves,
thé ag gﬂégat@ cost’ of ' which -ipproxitihtes $41000,000 Virious’ ifi-
clinés for tratisferring ehirs woross the: rlveir ‘on Hoiat and ‘bittged lire
maintiined: by the T roddi’at St: Tiois) Tvory Station:; *Sté, Gerie-
vigve; and Chdstér, *The facilitiés destibed ars ‘considersd adeQith
for the ‘eristing confetée ‘Of the district-although’ additiondl ahd
modern terminals estublishied at St.- Louls Bagt: St. Louis, Chester,
Cape Girardeau, and Birds Point (o&gosute Cairg), wmild ‘dridotibt-
edl stimulnte'and incréage river tra Fora fﬂll descrlptxon of
terminal facilities see’ H. Doe, No: 662, h Cong., 2d #éss,)" -

Effeet of ‘émpfo}veﬂwnt LiThe' effect’*o the nn;&rbvahieht has béen
to make- tﬂahspbt'tdtmn taier-and sdfer atid'to” facilitate cotniiiéiie
by }Permxtting the use’ of 1dbper boats and bﬁrges. C

Poposed, - ODEIaLIoNs. —Dred fng, 48’ hédded ' tb: niaintain’ thé ‘ré-
quirements of’ the"br Ject and’ thé Tiost trgent and necésSary repairs
to existing ‘dikes ind revetmetits, including’ such ‘minor ‘eXtengiotis
as miy be'r egt!iréd for that' purgose ‘will'be-eatridd ‘on tht()ughoub
the" éommg schl - yedp ' bxcept - in tﬂe Swifitdl whén' navigation - is
stopped by ice. - The balimce 'of '$860,870.79 ‘dviilable- July'1, 1921
W:ll abplied in the ehs’umg fiscal year as follows -

Pt f :X s

(@), Qperatior of 7y pipe-line dredged’’ .. i e e e $.‘300 66

() Malhtendhice vf eXistifig régulution WorKs L. e ————— 124, 620.79
(¢)' Répair and: dave'of- plant_._L_l_-i-;“_.-;-________u__-__--_,_,_;-___;__'__ - 95 000; 00

(d) Offide;: engineering; surveying; and gdges. - sdwpbastoaion 26,.250: 00

(e) Oontingencles e ——— . 5,000,00

Hotal..._______. e e " 880, 840, 70

Item (b) for regulatlon works, $124,620.79, will: be -increased by
unexpended balances, if any, from the other 1tems
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. During, the low-water jseason;; July to:Decentber; inclusive, ivhen
both: maintenange .of. regulation  works. .and : dredgingjire actively
proseciited, funds.will:be expenided at.the rate: of $50;000 to $80,000
per, month,. depending upon the amount of. dredging. that .may. .be
required; a {otal of: $50,000;will be expended.in Jinuary aiid Febiii-
ary ot fepaive and care of foing,plant in winter harborss for the
period March.to June, inclusive, expenditures for maintenance of
regulation works and, repairs of. plant, should normslly be about
$150,000; that sum, howevér, must be reduced if & gréater than
average amount of dredging shall have'been regitired in the fall.
Prices haying become somewhat stabilized; it is believed that with
the funds.now available the project dimensions of channel can be
maintained‘throughout the year, together with: a nominal but nét the
.needed amourit of repairs to the regulation works; all funds will be
exhiustyd by-Jung 80,1092, . . . 7T TR
_Attention 18 mv‘lte?fi to the fact heretofore stated and oftéi reiter:
ated, that the existing regulation” works can not be maintained with
the méager "allotnients  miade ‘therefor inrecerit “years, ‘The losses
shown, 1911 to'1921; under Condition at end. of fiscal year, are seriots
and_afiiount in value of  replacément at"presént pricés bo. noatly
$2,000,000; as.», restlt the river, at several localities, is again becom:
ing excessively wide, s mile or more, ind unless nécessary suimis for
needed restorations and channel corrections are made available, radli-
cal’increase in ‘the purely temporary dredging ‘work with atteridant
inérease in ‘plant and operating expenses must be expected and pro-
vided for. Also many insistent complaiiits are being received from
riparian’owners, who, at one time,.felt fairly secure behind'the regu-
lation works confining the river within certsin limits and in such
reliance have made valiable improvements on their propertias; these
owners naturally feel that the Government, having undertaken to
secure the river banks, should maintain and extend the works begun
and placed for tha,t*p'x‘xrgﬁs_e in behalf 6f navigation and incidentally
to their own great benefit, e i o
At the presenit-tapid tate of loss all dikes constriicted, which to
date have cogt about $8,500,000, will be destroyed in 50 years; add to-
this_sum . $50,000 for annual repairs to dikes ard at the end of 50
years: $11,000,000 . will have been expended without advanced im-
rovement ; revetments alsoi tal cost $6,000,000) are deteriorating,
ut not'at such rapid rate as'the:dikes, .~~~
., If it be the intent of Congress that the present deterioration of
thesé works and. the river banks shall continue, then it is recom-
mended-that, the work of river channel improvement in this djstrict
" be confined to dredging alone, at an. annual cost of about $350;000.
But, if the improvement works existing ii 1922 dfe'to be preserved
and maintained in good condition, a minimum- sum of '$1,000,000.
shoiild be made available for the fiscal year 1928 and the samé sum
annually for at least.5 years thereafter, in proséciition of the plan
first outlined ‘dbove: A reexamiiiition of the project—a revision of
that madeé in 1910 and agsin in 1916--appears desirable and neces-
sary: and therefore is recommended. - - 5
' ?’»’edommeﬂded modifioations of project—None,
" References to published articles not proviously reported.—None.
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- Coin merml’ statzs %/The ecimerce of the- calendar: year:1920;
wlhmh is fairly 1csil of’-preéédmg yeurk consisted maifily of &f
o5 B nimals ia

) "
“gnid

ammal proditcts; bitixite: ‘Ore "éemeiit,: coal'

riés; imdfprov’lsioﬂ 8 ihard wave; stee
Joigs; limiber, itlachiiery an s, molhs il sisaly arid
unélussified * itéms. ‘The entire  p ])eét | dimensiofis i'df”chann AT
used anid the 1mprovement has' ‘greatly facilitated traffic; which 'shows
a dené'ﬂil mci'eﬁSe m the lnst Lk years a8, mdlcated by ti)e follovhng

.
Pt

Trh L e Om»baram'e‘btatment Eoemie e
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i’ e i? s " th s ‘ siby oyl ,_i 5,.[;,‘.‘-.! R fed ol
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!,Inpludes m,oss tons pf Govemment matarials used l:; §mpm$ en;ent worss, not Included i;} pxevioua

Syoar. g
e s

PALTIS AR GO IYS S R B R

Fzmmozal f mnary o
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.Am&unt xﬁended on

i‘ill projéctd toYiine 30) 1921, attel dgqﬁct-

- ing ¥écelpts n-om sales etc‘ amdunung to 3314 74722 ' '

I New. ‘Work: s e IR VP : 311, 425 463;70
Maintenance :- : i -;‘ -‘;-ﬁ S 7,984 564 5
N ot expended LA 'f“",{‘,‘,-"f-;:'_'.‘-. 19, 470, 098245
'.l‘otnl nppropriations to date of this teport N e -zl +719; 966; 599. .9§
Fiswsr'ésrendingmneso RS U AN ‘ms o 1919 :-‘, w0 | oaebt

. sy g heaytat oo ? AN B L ISR A R M
xperided for fiew work 1.......0 1. -.-...;-..’.r. $24, 783,561 33..5.».‘.'.:.«;’:34 mo.ssi “$a87761, 85|, 1.4 5
Expexrx'dedfgfgmnzmnw el 2esle2 19 Lssgx,_ssg;._ss \ 791,40 400, 874, 68 | $457, 062,60
Total expended !....... 319, 748.75 |-341, 605. 65" ,m,m.sa (616, 696. 50, | - 487,922, 60
Appropriated orallotted;. ik m,mm‘ 350, 000.00 "sz)o,,‘@ooo:oof “400, ooo.*oo-"ioo;m')ooo

.-\\u M ,.' S v' [T i 'a.‘-',. i i
July 1920 balahce ﬁne n'dod AR -y eoft 678
Amou{lt al!o’tted from 11';21? aﬂd Harbol‘ act approved Mdi'

1921:. vt AAESI R EALE 400,000;00
Rncelpts trom sales, etc., durlng ﬂscal year 1921 W .«-, f-,,?h- i.42, 815, 72
: Sl R s el it e, [ ERE PR t’l,tw"'49'4"22

. Juné 30 1921 amount“e:tpended dur!ng ﬂscal yéai" for main- Tptide s
'rtenance EEE IRSTEL YT ACORD) i r'-"x-“'48'792269

o A .,‘ iy ‘,, ,ii: - [T
July 1, 1021, ‘balance rinexpended. . psqgn.,ss
Jply 1, 1921 ou{stahding Habilltlesf___ S U AR ()f)
July 1;.1021; bal:mce avai]able.._.. gt it _‘-f=’ui?- e ;~;; 560, 87():.79
‘.;‘i:ﬁs"i"' L g (t"l £3718000

‘1:

Amop _'estlgna ,),#“gquil‘ed to be q.pproprlated for completipn“il T mo .
0, e‘ g 0 1t ‘ Lie
AusGuiit $hiat /egi | b profitably ‘expehded ' A4cal yeap eading . it

June 80, 1923, for new work and for maintenance_-_‘-_-s.\.h._- AL 000 000 00
+ Not, deductini. recalpt, fre m 'sales,, ele.. - S SRR
elégciugge o‘t 5§anaﬂ’le ‘tnq " ‘ R i
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IMPROVEMENTS, . .. -

_r . Page. e | ) Page,
1. Mississippi River between the 2. Removing Bnags and wrecks
Ohio and Missourl Rivers. 1220 from the Mississippl River
. . . below the.mouth of. the Mis:

souri River, and.from Old
and Atchafalaya Rivers___ 1295

1. MISSISSIPPI RIVER BETWEEN THE OHIO AND MISSOURI RIVERS,

Location, and deseription—The, ‘Mississippi River rises in" Lake
Itasca, Minn., flows south 2,477 ‘miles, and empties_into the Gulf of
Mexico. The,St, Louis engineér district einbraces the 200-mile S6g-
tion,:known as the middle Mississippi, between-the tribitary Ohio
and Missouri Rivérs, and 1078 to 1,278 miles from-the. Gulf, The
drainage area of the valley down to the Ohio and discharging through
the district is about 707,000 square miles. At St. Louis the dis-
charge in aiibic feet per second for the low-weiter plane,! 1-foot gauge,
is 40,000; at mean stage, 12.4-foot gauge, 150,000 at bank-full stage,

30-foot gage, 600,000; and for the maximim flood plane about
1:260,000. The average. natural ‘depths "available for navigation at
the saine stages are about 43, 9, and. 16 feet; i. e., the crests of the
bars rise and fall ‘with the stage in the ratio of 1 to 24, The oscilla-
tion betweén anniual low and high waters averages 40 feet at Cairo,
mouth of Ohio River, and 253 Teet at St. Louis, 17 niiles bélow mouth
of Missouri River; the, extreme range is 55.7 feet at Cairo and 44.4
feet at St, Loiis. Considéring annual’ averages, river stage at St.
Louis aséilldtes Létween low water (1:6-feat) and mean stage for 200
days and between ‘mean stage and high water (27,1 feet for 152
days. The low-water plane at the month of ‘Ohio River- is 274 feet
sbove mean sen level and at-the mouth of Missouri River it is 395
feet, the average.slope; being six-tenths foot per mile. The current at
menn stage is ahiout 23 miles per honr and the average width hetween
batiks'is 4,800 feet,. = T s
Original. condition.—The waterway ‘of the middle Mississippi was
divided by iiimierous jslands ‘and bars, which distributed large ‘por-
tions of the flow through ehutes;, sloughs, and secondary ‘chiiinels to
the:detrimenit of navigation; at mariy of these localities the natural
- wildth of river was 1 to 1} milés'and the maximum nsablé channel
depth at low water was only S¥todfeet, - i
Previous’ projects—The origingl’ project for the géneral iniproye-
ment of this river sectioh: was re¢omimended by a'board of enginéers
in a repdrt dated April 13, 1872, concurred in by ‘the Chief of En-
gineérs, 'The amount expended theretinder wis $1,495,000 for new
work. For farther .détails of previous projects dee page 1879 of
Annual Report for 1918, i ke e L
Eoisting project.—This provides ‘for obtairiing - and maintaining
& minifium:channel depth of 8. feet at low. water .from the ‘moiuth of
Olio River (1,078 miles from the'Gulf) to St. Louis, 183 ;miles, and
G feet-thence to the. mouth of Missonsi, River, 17 miles, with a mini-
10ilé foot on’ St. Louln ‘gatie, 8 fect on Comercs gaugs; Aad: 4 feet oh Calkd" ghitis,
N ey e o R SR
40, cubie feet: Per_nacond; becanse ‘of. locally: contracted - wa 7y and:iconsequent
lowering of low-water plane that volume now passcs at the 1-foot stage,
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mum '_-wigjth,q.f,;gl)gmel:gf 200 feet, to be obtained by regulating
works and dredging, gs follows: . © . " o

El,rs,t,.';By»._regulat;n"‘lwpgks,_foz: closing sloughs and secondary
chgnnelg,.‘na;v‘x;ow_iggjtile,‘rixfep to a uniform width of about 2,500
feet at bank-full stage,:building new banks wliere the natural width
is excessive, and by protectirig new and old banks from erosion where
necsssary to'secure permanency. '

Second. By dredging or other temporary expedients, pending the
completion of the. pérmanent improvement, so as to maintain each
season, the required low-water depth of chaniel. . L

The project for regulating works was-adopted in 1881 (Annual
Report,. 1881, p, 1486).. Dredging was intro&ced as a part of the
project by the river and harbor acts of 1896 and 1902, The part of
the project which .prﬁ}.)qu_‘ed regulating works was. practically abvo-
gated by the acts of March 3, 1805, March 2, 1907, and joint resolu-
tion of .June 29, 1906, The river and harbor act of June 25, 1910,
restored the regulating.works to ‘the project and began appropria-
tions “with a viéw to the. completion .o‘_%;i_;hefimprover‘nent within
twelve years,” at an estimated cost of $21,000,000, exclusive of amounts
previously e:i"g‘ende’d; and $400,000 annually thereafter for mainte-
nance. ' (H. Doe. No, 50, with accompanying atlas, 61st Cong., 1st
sess., 1809 also H, Doc, No, 168, 58th Cong., 2d sess., 1908). -

Opérations angd results during fiscal year.~Maintenance of the
existing regulating works was continued by hired labor July 12 to
December 24. 1921, January 14 to March 26, and after May 26, 1922,
‘At 15 localities 81 permeable dikes of piling were repaired, 4,050
linear . feet, costing $78,588.80; bank revetments were repaired at
17 localities, 1,808 squares of mattress; and 38,812 squares of stone
paving, costing $112,366.70. Thé total thus expended for maintenance
of regulating works waes $190,955.50. In -one of these revetments,
Liberty Island, 810 linear feet of mattress, 248 squares, costing
$6,188.99, and 93 squares of gavihg costing $1,542.10, were placed in
necessary new extension. The district g);pe line hydraulic dredges,
o’pcrated? by, hired labor, July to December and in June, muintained
the'required or projéct depths and width of channel ; 1,485,000 cubie
yards of sand and. gravel were ,dxjedir'_zed from 15 main chihnel arens
having a combined length of 8.4 miles and an average width of 230
feet; the aversge gain in depth due to all dredging was 4 feet, and
the total cost thereof $269,060,85, Surveys were ‘made covering 173
miles of river, including all dredged channels; 52 miles were resur-
veyed, making 4 total 6f 225 river.miles of hydrographic surveys, at
a cost of $25,967.21, The.total expended for new iwork anid for ninin-
tenance of river works anid chantiel conditiotis, including dredging:
and surveys, wWas $493,714,65; in addition, $5,700.74 was expended on
account of lialiilities'dué}ht:the"end of the previous year, making the
tota] expenditures $499,415.39, ~ . _

. Condition gt end of fiscal year—The existing project is 34 per
cent completed,.. For physieal extent of work accomplished ‘and
sltartusliilgk requirements of the project, see Annual Report for 1921,
pa 1-,~\-. 8‘ L P U AN R o s 4 .

_Decause of ‘the smial] and insufficient appropriations for this djs-
trict in recent-‘years the regulatinig ‘works have deteriorated rapidly
and’ many:sections- thereof have been entirely .destroyed; existirig
structures have been maintained in as good condition as the 'mited
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funds available therefor, would- permit, Between the maoath’ 6f Ohio
River and 8t. Louis dred%ing ! 1s always ‘réquired duritig the fall op
low-water sedson from July or’ August'to the ¢lose of navigation: by
ice or winter conditions, ustially 1 Deéééniber, ,
required in the spring season ; project ‘dimetisions of ‘chahnel in that
section of river have been maintained throughoat navigation. séasons
for the last 15 years, except for short perzods-of "tiiile whén' river
stage was very low and dredges were attacking the obstriictive bars.
Between 8t. Louis and the touth ‘6f Missoiirt River the praject di-
mensions of channel have béen manifitsined b action of the river with
but very infr&iguent' aid from drédging 'wzen Tiver stage was un-
usually low. From the opening of t ié navigition season, usually in
February, to July inclusive, or when ‘Fiver Stije is above 10 fee on
the St. Louis gauge, ‘a. miminum_ chanhél -déﬁ&of 8 feet generally
prevails throughout the entire _district without “dredging ‘or -other
artificial aid. (For thé nitu ,,‘,ljfﬁ'déxith's'ﬁ:iv‘:iil‘ﬁﬁl*é;to-naﬁ%@tipﬁ, see
- Annual Report for 1918; p.2733.) The least channel depths last ob-
served were: From mouth of ‘Ohio River'to St. Louis, 93 feet, June
6-8, 1922, St. Loitis ysauge 187 to 14.6 feat; from St. Louis to mouth

of Missouri River, 18 feet, May 20, 1922,"St. Louis gauge 154 feet.
The total éxpenditites under the existing project from 1881 to date
are $9,888,896.61 for mew work and $8,476,249.05" for majintenance,
including dr‘é'dgiﬁg and surveys;‘a total ‘sum ‘of $18,364,645.66. 'The
amount -expeiided on thé existinig project since thé estimate was
revised in 1910 is $1,927,978:91 for new work.. .

Local qoopemtz'_oi@.—-AIthouggh no local cooperation his ever been
required by law, the United “States participated with local interests
in some of the first confining or regulating. works of ‘the district,
For historical sketch ‘see. Anniudl Report, ’190%;"pzig’;é 2607, anid House
Document - No, 1067, Sixty-first Congress; - third session, ‘page 30.
Since 1838 private and fcm;pérate' intérests at ‘their own expense have
constructed 45,700 linear feet of g6lid"and permeable dikes or wing
dams éo_'stiﬁg'ié'l',loo;ooo,’ and 85,000 linear feet of bank “pictection,
inchidiny various revetments; paved wharves, railroid irclines, ter-
minal docks, and 'improved"laﬁgihg‘s, costing $8,600,000. All of these
structures contribute to the’ confinement and general improvement
of the river gnd.to the completion of the existing project. = |

Terminal facilities—In additioi to the water terminal ‘and trans-
fer facilities of the district fully described, s of Deécember 31, 1918,
in House Dogiimient No. 652, "ggityfsi;;th‘ Congress, second session,
pages 1911-1239, and in Annual Réport, 1921, pages 11991200, two
mterchange terminals of the Inland atid Coastwise Waterways, Mis-
sissi;jp'iﬂga,pribr' Service, were constructed. during the year (both
completed in"January) under the siupervision of the district engineer
actinig for that service, as follows: . L

The South St. Louis River Terminal, at ‘foot ‘of Rutger Stréet, St.
Louis, was built inder contract with ‘Frazier-Davis Construction Co.,
St. Louis, Mo,,. for $209,050; total cost, $213500. The sttucture con-
sists of a timber dock, 480 feet in lerigth, ‘earrying two railroad

tracks, a steel freight house 240 feet by 60 feet, and two 100-foot

steel 1ift bridges, or ramps, equipped with electrically driven chain
! Annual quantity of sand dredged, indefinftes: in last 10 years, ome-half miilion to
three million cuble yards; average, 13 million cubic yards. . . ..

4nd ‘1g "occagionally -
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conveyors for cperating 2ton ‘triacks betiveén a landin - barge along

the dock front and the Vfr'eight house; dnd thére are also two 15-ton
locomotive cranes for transferring freight between railroad cars and
cargo barges. - The equipmetit is modern in every respect, and space
along the downstiedin river front has been provided for a duplicate
unit, or extension; of this'dock whenever it may be required. ‘
'The East St. Louis Railrodd-River Terminal, about three-foiirths
mile below Eads Bridgeé, consists of a new double-track railroad in-
cline to-bé "c")‘;i‘erqtgd in connection ‘with two concrete landing barges
equippéd ivith' double tracks and placed tardem below the incline so
that freight may be transferred, at 4ll ordinary river stages, directly
betweén cargo barges and railroad cars on the track barges along a
frontage of 560 feet. This incline, 8} per cént grade, is 1,214 feet in
length and at its lower end is about 50 feét inshore from-incline No.
5, of the local Terminal Railroad Association, from which the site is
leased,. The new incline has supplanted the old structure and was
built under contract with Myers Construction-Co., St. Louis; Mo.,
for $45,000; parts of the work—approaches, clinips of linding piles,
and scrapping of the old incline—costing $8,000 were furnished in
materials and Jabor by the district, The total cost of the nevw incline,
exclusive of the track barges, was $53,000. L
Eifect of improvement.—Some of the resultant benefits to com-
mercé from the improvément are: (a) Larger and deeper draft boats
and barges are now being used; (3) the difficulties and hazards of
navigation have been reduced, 8-foot navigation throughout the low-
est of low-water seasons being an accomplished fact; (¢) freight
rates by rail to points on Mississippi River and tributaries are much
loweér than to points only a few miles back from the rivers ; freight -
rates by water are genérally 80 per cent of the riil rates. .
Proposed operations—Dredging, as needed to. maintain the re-
quirements of the project, and the most urgent and necessary repair
and maintenance of existing dikeés and revetments, including such
minor exténsions and new works as may be required for that pur-
pose, Will be carried on throughout the coming fiscal year, except in
winter, when navigation is stopped by ice. The balance, $987,248.52,
available July 1, 1929, will be applied in the ensuing fiscal year, as
follows: . , , ,
(¢) Maintenance of cliannel, Uredging By United States plaiit, ip-
keep and opefation of four pipe-line dredges -atid guxiliary
plant, including installation of oil-burning furnaces, by hilred L
labor, six months at $40,000 and six months at $15,000_ $330, 000.00
(9) Mainténaheé 6f éxigting’ regulating works and necessary riew
works by ‘Uniited- Statés plant and hired labor (inciuding

rentals of balges, $8,100) ... ___._______________
(¢) Care and tipkeep of district plant other than dredges by hired
lubor, inclilding installation of ofl-burning furnuaces on L
steithier King. oo e i N 83, 000,00
(@) Conversion of one nonpropelling dredge to self-propeélilng...... 75, 000. 00
(e) New.plant, six steel barges (district type No, 16 and-No. 25),
at $20,000; two derrick boats (steel hulls on hand), at

277, 248, 52

, ST600 . e e e e e et e i 135, 000. 00

(f) Purchase and repafr ‘wooden plant from Kansas Clty distriet, ey
- 18 barges and 1 guarter boat et e o e e e e 35, 000, 00
(g) Office, engineering, surveys, and gauges oo _____ 40, 000, 00
(k) Contingencle$ ..o ____ . ____ T 10, 000, 00
987, 248, 12



—poited

1224  nEPORT OF OHIEF OF ENGtNEERs, U, S. ARMY, 1022,

. Item (b) to-be Increased by uny- savings made upon the other items,. .
Item (e) plans to be submitted in accordance with Ordeérs and Regulations
303 and 1046, - - : ) T : ’ . ;
During: the low-water- season, July to December,:inclisi ve, when -
both maintenahce ,of_;,x_',egulatmg ‘works: ind dredgir; .78 actively
e

prosecuted, funds will be expended at the rate.of $90,000 to $110,000
per morith, depending jugmn-‘tlie’ gmount of dredging that may. be
required ; a total of $50,000 will-be expended .in ﬂnuary..ﬁnd ‘eb-
ruary on repairs and care of floating plant in winter harbors; for
the period March to- June, inclusive, expetiditures for regulating
works, new_plant, and repaiis of plant shiould be about ‘$300,000;
thit sum -ho‘w.evﬁer,,;vill:hé reduced if n greater than average smount
of dredging shall have been réquired in the fall, j o
. With the funds now available the project dimensions of channel
- will be maintained throughout the -year, together with the needed
repairs to the régulating works and such niew works as may be neces-
sary. - All funds will be exhausted by June 30, 1923, = .
‘W-hile.tl,xe'p;"qsgjxj.t_;prOject is continued ‘in force an annual appro-
priation ‘of $1,000,000 for new work and for maintenance of works
and ‘channel conditions is recommeénded,
Recommended modifications of project—Notie, , .
. Commercial statistics—River tri ic -for the calendar year 1921

was 33 per cent greafer in total tonn ge and 50 per cent higher in
value than in 1990 also - the number of passenigers was nearly
doubled. The ‘upbound tonragre, altli’bl’l'ggh’1?,500_,t’0‘ri_s§"1e’:§$‘, than in
1920, was pragtically double in valué, due to the digcoiitiniiance of
the barge service of the Aluminum Ore 'Co,, which formerly trans-

é( ‘h‘ix‘g'e quantities of buiixite, a Jow-grade ore, from Bauxippi.
Ark., to East St. Loiis, and to{tli_“e{fhi‘;f}i_ r grades and’ inerensed ton-
nige of upbound freight carridd by t le Federal barge line. - Large
consignments of several hew commodities; principally bag; ring, cot-
tou, sugar, and ‘texti_‘léfs,f\vere”h}iij"dled‘;‘Qﬂlé;ﬁvis@a‘fq}jé river jt‘_';a’ﬂ?c was
fairly typical of preceding yeais, consisting -maifily “of aniinals and
animal products, cement; coal, grain -and its products, groceries and
provisions, hardware, iron; steel; and metals, lg%s,'lumbpr,’ machinéry,
sisnl, vehicles, ind many unclassified iterns.  The full projeét dimen-
sions of channel were utilized, the draft of loaded barges being gen.
erally 7 to 8 feet and occasionally 9 feet. The improvement has
greatly facilitated traffic; which show:

ws & general increase in the lust
five years, as indieatéd by the following :

D Compuiiuiive statement,
Calendar - Approxi- ‘ Calondar ‘ Approxi-

';'gar. Short tons, mn‘t’tl) valte.| FPassengers, Vear. Short tons. {4 pvaluu. Passengers.
1917.......... 203, 248 1815, 401, 544 275,514 || 1920, ......... 1383 oéz'm 870,399 7,704
918,000 264,140 | 17,082,776 885,133 |f 1921,.0000000" 1481,151 | 47,481, 764 832,063
U5 RN 288,286 | 22) 884, 001 42603 ;

! Includes Government matetlals for river tmprovement work not Included in previpus years, 70,058
tons in 1020, and 80,799 tons in 1821,
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Amount expended on all projects to June 80, 1922, atter deduct-
lng recelpts from sales, etc., amounting fo $364,645.40: . _
) A : ~--- $11, 888, 396. 61

New work :
Maintenance : - 8,476,249, 05
Net total expeaded.eo—__._._____________________ 19, 859, 845, 86
Total appropriations to date of this report...._ . 20, 881, 599, 98
Fiscal yoar ondlng June 30, e | g1 1920 W | ez
. R R P crmaey e
Iixponded for new work V. ..o fivruieo... $34,360.58 | $25, 76185 [0, ..., ... $7,731, 09
Expended for malntonaneo ™. ... . K341, 595, A 440,701, 40 490,874, 05 | $487, 622, a0 401,084, 30
" Tolal exponded ). ......... 341,596.85 | 475,15L.98 |  516,636,60 | 437,922,690 | 409,415, 39
Appropriated orallotted..,..... 350,000, (0 | 800,000,060 | 400, (KK, 00 400, 000, 00 915, 000, 60
July 1, 1921, balance unexpended..._..____. : : $650, 571, 58
Amounit allotted from War Department ‘appropriation act ap- }
proved June 30, 1922 915, 000. 00
Receipts from sales, ete, during fiscal Year 1922 _ . ______. 49, 708, 18
AT : 1,621, 869. 71
June 80, 1922, ainount expended during fiseal year: "
For new work...... —— $7, 781, 09
For maintenanee . _____________ " 401, 684, 30
———— 449, 415. 89
July 1, 1822, balance unexpended. - _..._______________ 1, 021, 954, 82
July 1, 1922, outstanding ilubilitles.__ ———— — 34, 703, 80
TJuly 1,1822, Balance available__s__________ - 987, 248,52
Amount (estimated) required to be appropriated for completion
of existing projeetoee oo ____ T * 18, 480, 000. 00
Amount_that can_bhe profitably expended in fiseal yenr ending
June 80, 1924 ; L
For new work. e 500, 000. 00
For maintenance e e e e e e e e 2500, 000. 00
O e e e *1, 000, 000, O

2. REMOVING SNAGS' AND WRECKS FROM THE MISSISSIPPI RIVER
BELOW- THE MOUTH OF THE MISSOURI RIVER, AND FROM OLD
AND ATCHAFALAYA RIVERS,

Location ‘and. desoription~~The Mississippi River rises in Like
Itasca, Minn,, flows south 2,477 miles, and empties into the Gulf of
Mexico. The St. Louis sr_mgging district embraces that -portion of
the river betweén Head, of Passes, and the motith of Missouri River,
1,265 miles, 8 miles of Old River (present mouth of Red River), and
27 miles of Atchafalaya River from Red River ‘to Melville, La.;
total, 1,300 miles, o » _ o

Original condition—Navigatioh. of the river was seriously ob-
structed by numerous snegs, drift-heaps, etc., which had lodged in

1 Not deducting recel

Ipts from saley, ete,
1 Exclusive of avaiiail o

e’ funds,
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Adighist 28,103; ‘whd Ms i L‘Wlfttgﬁro?)l ph.of Efnﬁ ‘
A a). Launsfor iver,’ s o n Eneprs'
sifich that datd, 3 ! rp g1 , i
Dlvmlon engmeer' Col Oha.rles L Pottex', C‘orps of Eﬁgmeers. e
_ . _ mruou:nmnrs. :, e
1. Mlulﬁdﬁpi Rim b&wmi the 1 2" nem' oving Ea

Ohto and 'l(iuoﬂl'l mvera_.‘ 10(9

¥ tage; 12,4-foot gauge, 150,000
ge, ¢ 600 000 +a1id for.the maximum’ flood
vera natural de gths available: 18
e, gg;ub 16 feet; i. et
Wthe. sta in- the ratio of 1to:2
low and, %a h waters : avera res
and 25} eet at St

. 0
16 ¢ :lope beiig six-tenths footipeit mil
‘mean stage 18 thojit: 1 ﬂ hour and: the ave“ ge: w1dt1 ‘between
banks i is 4,300; fegk, . ;
Original-aondit
divided by nii
tions of the flow '0
* the, detriment, o nav1gat10n
"wxdth ofviver ‘ '

The ,1’1g Al proj
) :"reconuuended :

1.8] late ; 1872, concurred 1 En-
gineers, : ‘The aj peuded thereunder Vi $1 405 000 for ‘hew
work, - For further details. of provxous pl'OJects -sée page 1879 of
Annual Report for 1915 '

.’.«:;“.‘-l;;;i AdReid DAd % ez,
ouls ;fau e, § fee ommerce t{au;re, and t tve gé;

ference, ndOpte in 1918,~for*district operatinng, * Stand water
adopted :in’ 881‘. WS 4 feet on the 8t.-Louls gauge, the discharge being=q &mroxinlntely.
40,000 eublc feet per gecond -bocwuse “of locally coniracied waterwny and consequent

< lowerihg of Jlow:watdr plane’ that: voliime now passies at ‘the 1-fout stawe, -
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i
mvath

y regulatahg

pet oAt y - ~‘:<::,-_ o
becong By dredging or 'other porary ¢ 'jpedlénts, pending the -
-completion of the permanent improvemer to mamtain each
season the required low-water depf ,,
'Phia Projee; for regulati

harby .
; 5’ projéct: and began bro
“View to the'comple I?Sn of thé mpmt'e:mnt? W
ars,” at an estifdated cost'of $21;000,000; exclusive'of ;
ly: expended, ‘and’ $400,000 a,nnually thereafter for main .,J.
{ oc. No: 80; 'with accot) anying atlas; 61st: Obng., 1st
also H, Dic. No: 168, 58th' Cofigis2d 1008)
ended modifioitions: of lﬁcé i
'pemtwn.-—-AJthou ‘no’

meable’dikes or Wing "
L of ‘hank’ _protecmom,f
5 Fevetme 1‘3&& mchnes, terim;‘-'
ks, proved landings; costi §$8600

: of ‘these ‘Structurés  contribute :to° the oonﬁnen)enﬁ “dnd generhl

'un“ vement of the river and to the completlon ‘ot ‘the exxstmg

ty of Little Rock Landing,
bar: obstruétmg the railroa

y-:lmprovmg ‘the alignment of.
18 and protectmg from erosion’ the alluvnal bank

¢ ond é%sxfx]lie pages 11291211—
Annua
#és 12001908, ports, 1821,

ng ‘coal and’ ore handlm bndge, electrms.lly operabed
river-rail terminal, capacity 500 tons per hour, buicket travel 450 feet
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lsoféet? Lsfemé M"“"’f’i"idﬁ*‘fnn Stbéét L
' ofsm,g:ooopn fron! ,"e’_fﬁﬁ? gég cy Shi i&ps_’

f“

‘Misiselbpi Rivor dnd
Z’difev@‘mll‘ on by r0)
‘ruﬁés'ljy' waﬁér*arbige‘ne:‘ 1780 ei tent of the 1

O perdtions and Pésults dhéring: fiscdl year., —-—Ma}
reguhtmg WOrks ‘ineluding-such -inor ‘extentio
alfwere réd forithat’ purpose;” wha: ‘cdtitiftied”
July 1:t6 Dédember: 13, 1922, azi aft@r Janilary 6,1
ties, 18 pérteable’ djkdy of: plh 4,665 lirivar feati’y
a-cost _of $91,686.98 ¢ andat ’3;,,-,,,_, Blitie ‘j;';fé&«fiiéﬁ

o, 408 Lo i Vv il

181

_ 156,808,87. - The total: thuis: expéiided
giloting wieks wad 190,116 91, and imh
distnot line' hydraulic, dr s 8ad

eF di‘edge D

eh. ,-:},.':
gort leasg from the Rock: Tsland istnct, all - hired: laboF; -
uly to mam tained the reguired, and- mdth

of chiann 08,200: cublic yards of~9andf'=iin ave were d
from 22 mam channel areas haviiig a 'qombmid length of more than -
mne miles and an_ aVerags widths ‘thié average gain in .

Vi $ET

; due. to_all d’i"ed' tal ‘cost thereof
$,,1_u§,,0..14 - Sui b miilealof river, includ-
ing all ; urveyéd; making a total -

e of ‘hydrographic; surve s, g4t @ cost gf_,$26,15996
xpended. ‘was, $693,8 5.944:in a.ddlt 1$34,705.80 was ex-
A ‘(_:ouﬁf. of liabilities dtie ‘&t the end ofit the- revioust year,
‘total ¢ dxturee $728,601:74, oq which - 8,004 83" wag'

‘"k and $653.596. o1 was f'ﬁll‘ mamtg mm

of t epro;ect see it
oo sl e it *ks g

1gUst Lo ok 1ga-

, v 1 Déoe ber, and.- 8700
req ' spring geason ; proj eénsions.of chan-

nel: m that. section of ‘river ‘have been nfamtamed throughout

navxgatxon seasons for the last 15 years, excegm for short perxods of

' Anbual qukntity of Eand- dre maeamte fn last 10 years, 500,000 to 8,000,000
cuble nrdsq avera;e. 1,250,000 eu Elc yoars, 200, '_
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‘.the existix o
ork, and. %?%9‘:84?;;
- total/ Pﬁ:li" of

fat i W By Onited l& é TR )
.opétation, upkeep and care when idle of 4 plpﬂlné d gér:; ERRIP LIS
-and nuxiliary phnt, 24 ‘dredge months, at $10,000, .and 24 . - .

dredge pionths, at $2,000, by hired lahor, and Installations of, * - .
ol m;xlng equipment on' 2 dredgés by cgilg!:rpét and hhggi. AT

,regulaﬂ works ctlor - -
¥ Unite Statbs pltnt and hired ke U

(¢) Upkeep ‘and care when idle of pl Het " than dfedges, b o
hired -labor, including installation’ of "oil: burning equlpmeﬁt VTG

-, on towboat King, by contract. and- hired labor.:iio i 15,000, 00
(d) New plant: 10 steel barges; at $20,000;:10 steel: barges (flats),: .- ., .
at 53000, 5 steel ‘pile’ dri;:rs, at. § oob steel.pontons and’ . . . .,

pipe- £ ¢ a:$30,000, by "con-

tract towhon &“;_3100,000 by colltl:act tor hull“'. 0
: 1: .Z-etﬁ»i:&g‘. : i . - i
(e) 'Ofﬂ A neering, snrveys and gmwes.. it 000,
(ry Contingencies; : e, 10,5000,

- Payment of liabimies and conti'act o‘h!!g‘aﬂons, July 1 1923-_‘... -

o YegoMEiNG
v and e 14 béabont $400,000 “that
sum, - however, mll be reduced if a greater ﬁhan average umount of
dredging shall have been’ reqmred ini the fall.
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i1l be exhavisted: bY. - Jne’ 80, 1924
fitably éxpended urmg the fiscal

(a) Maintgn ice of chdnnel; dredginé’ by Unlted stateu plaut, opera~
oh;' tipkeep and cire when - idle of 4 dredges and "
uuuuary ]‘blaht, 24" arbdps nonths, st d 24 dredge]
i onths; it 82,000; by hired labor, and installation of ofl burn: *
ng equ pmeixt on ] minpropélling dredges by contrict and
2;93 Ibor, $17,000. . $305, 000
Uﬁ Mai tenince nf et!sting regulaun% wm'ks and construcﬂon of e
necéssary new works; by ‘Unitéd Stités platit and hired labor. 306,000
(r) Ufzkre:;? lax';g ¢aie’ when idle of plant other than dredges, by
whor_ ... . - 75, 000
()" Réw piant: 4 stedl barges, nt $20,000; 10 stedl barges (AHLS). '
, &t $8,000: 1 small steam tawbnat at $45000 6 plile drivers, at
15,000; snd steel pontons and pipe-line (replacement) for
;_ - fredge Thebes;-$30,000; by contracts_ ... ... . ]
; Office;: ehgineex‘lng. surveys and gduges-----_,---_-k--___-..____
(Hntim,eno S S

was 66,963 ot g 91 o
89,01h to garbage, downbotind. T
d“ $1itio ns greater in 1922 than 1

096.tons greater-in 1922 iha%i'-l
nd animal’ products, ;vege
tit 1li 18, ores

o1
Gipal it
texxle,
- ,ang. maanacture
unclassified matermlg
utthed the draft ‘of-l g ¥:7°to 8 feet, and-
1y 9 feet, T p ‘has greatly facilitated” traﬂic, =
whu,h'; shows. a” géneial inefease in the last 5 years a8 indicited by
the follong ,

(,omhat attve xta mnent L

(‘-londar‘ ' ym Bhiort tons, fg’!f;ﬁ; Passeigers éaﬁﬁ&irjw; Shdm;n'\s. m‘;{’g{.‘;’,‘};& Pasckngers wii,

¢IAETBE AT dsi 76 | s,
1| 411061160 | 3,048,042

1 lnelades t m wrhls 1or rtver ggmment work not (uctuded fn pmvim:s yenm, .o,oss tons
in 1920, 80,799 tom ln 1921, and 95 274 tons In'1

Fmancwl SUMmary.
UNITED snw% ru'j ui_,'

......

) p’énded ofi- all projects o Jife 30, 108! after de-
dueting receipts from sales, etc amotmting to $372.825 20

New woik...z PR SO AU S . e o e .

Maintenance e ot o o e 1 e 0 i i e I S R

sty

Net total expended _____________ e e b [

Total approprintions to date of this report._.o.._ ... e
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'Flsedimendk\l Juneao _ A
'%’”‘“W‘S“a!‘;w*ﬁ?xn&?‘iaa""' ok
‘Total expondedi:. ... ...-.
Approptisted dr atioted..... ... ..
A AT e peraa O o e
prove& okt ﬁ:""w r‘ bquirmient approprlation act, ap- * ’::0 W
'Recelpts m)in' &ies, ete;, durmg n-eél year 1923_---_.,---__--_-. - ,% 82

: 1 héo 034 14
30,1923 inount expehded énring fiscal 3 year ¥ d
For tiew - Wwork...

For mainténance-_- e ‘...;._’__" : f‘ ‘. S L
‘ ST P s ; ';728.'@‘31; Tfi
Tty 35 4988wl eI - Lo 1101, 482,40
July' 11928 ontstanaing Habiiities -$62, 812 3
- July:1," 1928, amount covered by uncompleted on- - P S
traCts._- - e e e M e e ’ ’4i5- m ‘-::, L' % y -

Ambunt (estimafed) req
tlon of evlsting projec't

e 3 va o e o e e W

cowmmum m%bs

Amount eit"peixded on. all project‘; to J un.o 30, 1923

‘New work-_. - P " dma
" Malritenance. — —— : : i iiniyna
Total contributions to’dité 6f this Teport_ . .. ____.. © 10,000, 00
Fiacal year Bifé‘i’i‘i’;'-f Jiine a0, w6 | 19w 1921 1932 " 1088
Bevetod
- Expanded for mainteman
Appropriatad or auotted

Jnly 1, 1923, ;bala'n xpended" :
.Tuly 1, 1928 ontstanding liabmties_

‘Not deductln: ¥ ulu, ‘ .
from ‘amount ltlted in 1822 report, whlch wu ln emr
-+ acimive of avallabic fonan
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'ooubomim‘dn lnmkomn s’umuﬁur ifon mssxbhmptltnh nﬁ‘wr}m 'rim ote
ARD mssouur RIVERS; Do

Jergey e di il gt 10 Ve Msfafteéa e

ﬁ&,p&‘" wda, tg afﬁohﬂtmg‘dg eai

ewworku TINIENE I V-
Maintenance s \ P

Net tofﬁl expended =~_',

'mé}txﬁf W
sxo,ooo.oo

’l‘dini‘ﬂ{&dsdt ‘Sﬂ‘&fﬁm

A,pprppthtet'il sitid conitelbitited. .. £00,000.00 |  400,000. 60
N CARAEES Th IF NS I P PRI O R B T TR T

Jtme éo; phs.f'samount éxpenided durlng nscéi ye&t-- - -~
For fiew wWork. . aco .. - 8 ‘
For malntenance-_--.._..;_ S s i mes . 858,596 o1 .

Y

7.,, 12 28
tracts__.;_s_,_ — T — ‘5?_415:'00.

Amount{.":’” ﬁﬁ’ﬁt«i) réqnimd to be appropriated fm' compledon"t
ot exls ?‘ _pi'ojéct ................. :

; THR" xssxssxp 1 RIVER' -
: ‘MISSOURI RIVER, AND FROM ow

. s 2 I P m 'y Fa pp
‘ Itasca, an., ﬂows south 2,477 miles, and em
' g

Mexjco;,” ”t‘._, snagging district, emb hat portion”of
- the riveribetween Head of  Passes, and the mouz ‘River, -
1,265 mxles, 8‘mlles of Old River. ( present mouth o] ‘Red Rlver), ang

! ¥ th deduetinx recelpt- from sales, etc ‘ _* Exelus_.!ve-ot_ gvailable funds;‘ '



