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Cost of 8,250 cubic yards in place.

' Average cost per
Description. cubic yard of Total cost.
work.

Materialg.......... $0 8 $I. 137 .;‘]]

i 8 , 478 1€
Tools and hire of plant .. e 310 79
Superintendence and office exp g % 538 84

Total - : 9,475 63

Cost of removing snags and wreck, $248.54.

Prescott };’ar.

| No.linear | ook, | Brush.
| feet. |

Deseription of work.

Oub. yds. ‘ Cub. yds.
R A e o e s S e ‘ 1, 695 4,242 | 3, H?
S T e PO R | 885 | 842

Total : : : 5,127 | 3,991

Total cost of 9,118 cubic yards in place.

Average cost per |

Description. cubic yard uf] Total cost.
work. |

Materials - : ‘
Labor... St e RS T s g |
Tools and hire of plant ..... S 4 |
Superintendence and OffiCE SXPENSES -« cceeeneccmmemcnmnmmeanene 06.5 |

2.5 | 10,359 77

IV. CRAT'S ISLAND BAR.

A dam closing the channel between the right bank and Crat’s Island
was constructed and 2 spur-dams from the right bank above the island,
thus throwing the low-water flow of the river through the left channel.

The dams were only built to the low-water level, and will not inter-
fere much with the high-water flow.

The accompanying map shows the results of the work.

The detailed cost of this work was as follows:

e — :
Description of work. }Oﬁ}:}tm” | Rock. | Brush.
e |
\

| Qubic yds. l Cubic yds.
ams S 2,450 I 14,139 | 7,168
Shore ) i oot 400 550 | 923

9,850 | 14,689 | 8, 091

APPENDIX Q.

Total cosl of 22,730 yards.

\
: Average costper |
Deseription. cubie yard of Total cost.
work.

21, 218 57

2,665 00
Tools and hire of plan A 1,029 75
Superintendence and office exper . 1,495 00

V. BEEF SLOUGH BARS.

The channel to the right of Grand Encampment Island was closed
with a low dam and 3 spur-dams built out from tife right bank above.

The small channel between Island 31 and the left bank was closed
and the head of the cut into Beef Slough revetted on both banks.

Some more work is still necessary here, which will be put in as soon
as the stage of water will permit.

The chute between Island 34 and the left bank should Dbe closed and
a mattress laid across the cut to prevent ifs deepening.

The detailed cost of this work was as follows:

Beef Slough Bar.

T
Description of work. }Ofolé%,em | Rock. t Brash.
1 l
e yds. | OQubie y

| 5,

Damg ..o ... 8,704 , 270
Shore protectio: | 1,165 | 1,215

9, 859 ‘ 6,485

ds.
270

i
Average costper |

Description. cubic yard of ‘ Total cost.
work. |

9,985 47
1,483 29
1,141 36

Tools and hire of plant
Superintendence and office expenses

BN o f b el e LR L e S e G S e T ; l'\ #15,209 69

'l 20,069 81

VI. ROLLINGSTONE BARS.

The work here consisted m closing Horseshoe Bend just above the
head of Rollingstone Slough; in building 2 short spur-dams, one just
above the head of Horseshoe Bend from the right bank and the other
from near the foot of Island 57; and a dam to close the opening be-
tween Islands 57 and 58. : :

Much more work is necessary to complete the iml?rovemel_lts in this
vicinity, but the shortness of the season and the (hfﬁmﬁty in getting
materials rapidly prevented the plans being fully carried out.

A contrach has been made with Jacob Richtman, of Fountain City,
for constructing the remaining work as far as the last year’s appropria-
tion will admit of.
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The following is a detailed statement of the cost of this work :

Rollingsione Bars.

Descriptiun of work, No.ig.‘?tear Rock. Brush.

Cubie yds. | Cubie yds.
2,280 | 623557 3, 878. 59
800 1,519.60 | 544,01

3,080 | 7,755.17 | 4,492, 60

Total cost of 12,178 cubic yards.

e i Average cost per ;
Description. cubic yard of | Total cost.
work.

Material $10, 077 32
Tools and hire of plant R . T 508 78

: 1,208 T
Superintendence and office expenses . ; 86? ig

BETSY SLOUGH BAR.

The work here consisted in contracting the left channel at the foot of
Island 63 by 2 spur-dams from the left bank.

The long spit of sand extending down from the foot of Island 63 was
protected with a revetment of brush and stone, and Pap Chute or right
half of channel to right of Island 63 was closed.

Formerly the channel was through Pap Chute, but Betsy Slough or
ltiaggiand channel has been enlarging and now Pap Chute is full of sand
4 The only farther work in this locality is some shore protection in

etsy Slough to prevent further widening, and a shore protection just
below the foot of Island 67 on the right bank,

A coptra.pt has been made for this work with Jacob Richtman, of
Fountain City. !

The following is the detailed cost of this work :

Betsy Slough Bar,

Description of worlk, No. linear Rock PBrosh

Damgioin s o : 755 0@“%’@‘3. S
Shore protection ....... : R : 8' ?ggig g} ggfgi
, 785. , 205.

Total......

12,592.95 | 5,208.77

APPENDIX Q.

Cost of work.

7 !Avora e cosb
Description. | percubicyard | Total cost.
of work.

|
- 1
Materials for dam and shore protection, 7,167 cubic yardg o mae iy .| ; $5,328 54
Labor i ' 2, 487 04
Plant, tools, &e. 25 " 533 60
Blasting bowlder Sl 286 70
Dredging bowlders, 1,806 cub yar( | 7 1,580 25
Dredging sand-bar, 13,134 cubie yards 25 | 2,283 50
Superintendence J | 814 05

14,814 58

SUMMARY.

Pig’s Eye and Kaposia Bar...oo..oeeee coeen e R R R $18,573 32
Newport Bar b, 952 61
HastinosiBansal il e el e o e e e U A 9,475 63
A T e e e s e s
CratipilaiandiBeven St 3 e S e Sl e o SR el i 26,298 32
BeotiSlonphblEade s o 0ni T co e i s o B e IR s ) ea g
Relimostomesslonehr S0 =t iisom s Sl S i ATT SR e B S SRS
Betsy Slogeh Lt s - vt s : : 21,184 51
Queen’s Bluff Bar e . 11,212 24
BelleyuefBar ol au o s etenIT 16,161 97
Horsedsland (zemovingrock) - S0iais L TRl u s SR 372 29
DallasandiBontodsugiic ol S an e n s T e e e e 14,314 58
General surveys and estimates ... . cooo.oiiiiiiceoiooiiiiili.o-i.... 33839 02
Survey for Board of Engineer officers (low-water) ... ................... 5,055 31

Total expended 207,950 23

Description of work.

Number of

cubic yards

Cost per cu-
bie yard

Dams and shore protections
Dredging sand ..........
Dredging bowlders

\ Blasting rock : St e [ 372 20
g\ Surveys 3 S | 38,887 33

207, 950 23

SURVEYS.

A continuous survey of the river from Saint Paul, Minn., to the head
of Des Moines Rapids has been made, and except for a short distance
between Saint Paul and Prescott and between Trempeleau, Wis., and

« Lynxville, Wis., the maps are finished and a study made for the improve-
‘ment of the river.

This survey was made by four parties : ;

No. 1, under command of Assistant Engineer Frederick Terry, worked
between Prescott and Lynxville.

No. 2, under Assistant Engineer F. W. Lehuartz, from Lynxville to
within 15 miles of Savanna, which 15 miles was surveyed by the officers
and crew of the snag-boat. ;

- No. 3, from Savanna, Ill., to Burlington, Iowa, under Assistant Engi-
neer James P. Allen.

From Burlington to head of Des Moines Rapids the river has been
specially surveyed with reference to a study of the movement of sand-
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bars, complete gaugings, and sediment observations. This party 1s
under charge of Assistant Engineer G. A, MarT. o

The surveys consisted in running a carefully-chained transit line on or
near one bank of the river.

A tested level line was also run to determine the water-surface eleva-
tions, and bench-marks were established about every 1,000 feet of river.

The immediate banks of the river were surveyed, and the sounding
stakes located by stadia measurements, which, as often as was practica-
ble, were tied on to the transit line. 2

Zig-zag sounding-lines were run across the river where no present
obstructions to navigation existed; but on bars or other obstructions
elose lines of soundings, with several points on each line located by
intersections, were made. . 1

To determine the stage of water, gauges were set up at various points
and connected with the lines of levels. - These gauges were read daily,
besides which the water-surfaces were determined many times each day
by each party. '

The equipment of the parties consisted of an ample su_pply_f of instru-
ments, a quarter-boat supplied with cooking and mess furniture, three
small boats, and a steam-launch. The steam-launches were very useful
in soundings and transporting the men to and from their work. The
engines for the boats were built at the United States arsenal on Rock
Island, and were constructed at a much less rate than could have been
done by private parties.

The results of the surveys are being plotted on a scale of s5lg, excepb
where obstructions exist, when detailed sheets on a scale of 1555 Were
made.

Tor the special observations of the discharge of the river, movements
of sand bars, amount of materials in suspension in the river, special in-
struments are being made.

Six Bllis meters were purchased. A chronograph, designed and con-
structed by Messrs. T. 8. and J. D. Negus, of New York, registers sim-
ultaneously the revolutions of 6 meters. The register is made on a
continuous strip of paper 14 inches wide, and knowing the coefficients
of the meters, it is a very simple matter to determine the velocity of the
water at each meter.

Tortunately, a slough was found near Burlington in which there was
at low-water no perceptible current, and many determinations have
been made to determine the coefficients of the meters.

The high-water discharges of the river can only be approximately ar-
rived at, as the banks are overflowed, and even at moderate stages of
water much water passes through lateral channels in the bottom lands.

REPORT OF THE CHIEF OF ENGINEERS.

PROPOSED WORK FOR SEASON OF 1879,

Projects have been approved for works to improve the river at Smith’s
Bar, about 23 miles below mouth of Saint Croix River, at Mount Vernon
Bars (about 23 miles below Minneiska, Minn.), and at the bars just above
Winona; £20,000 of the amount appropriated is to be spent in testing
the “Adams Flume.”

What remains of the old appropriation will be used in completing the
surveys and maps,in making such shore protections at the places im-
proved last year as may be necessary, and in removing bowlders from
the channel at Horse Island, Keithsburg, and New Boston.

The surveys and the extreme low-water of last season developed &
great need for very extensive work of improvement.

g NA-:gq‘M

e g e
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As far as a preliminary study of the maps already finished can be
made, the cost of improvement will be not less than $1,500,000.

A complete estimate can only be made after a more careful study of
the maps, some of which are not yet completed.

The work of improvement will of necessity be progressive.

Not less than $500,000 should be appropriated per year until the
whole work is finished.

The improvement of this great artery of commerce is a necessity to
prevent too great charges for transportation from the valley to the east-
ern coast. Once improved so that there are no difficulties to its navi-
gation, there is no doubt that it will control the cost of the carrying of
the grain of the Mississippi Valley to the seaboard.

APPENDIX Q.

ABSTRACT OF APPROPRIATIONS FOR IMPROVING THE MISSISSIPPI RIVER FROM SAINT
PAUL TO DES MOINES RAPIDS.

By act approved June 18, 1878 L0l il bl oo il Jo st il o o e igRa, 000
By act approved March 3, 1879...... ...... -- 100,000

350, 000
Money statement.

July 1, 1878, amount available ..o. ... oo ooaliaoo.n $250, 000 00

Amount appropriated by act approved March 3, 1879........ 100,000 00
$350, 000 00

July 1, 1879, amount expended during fiscal year ........1.. 203,768 06

July 1, 1879, outstanding liabilities............. T s T 4,182 17
207,950 23

July 1, 1879, amount available cocc oo i imie i cee e e e - 142, 049 77
Amount that can be profitably expended in fiscal year ending June 30, 1881. 60('J,_0(IG 00
Abstract of proposals received and opened this Ath day of June, 1879, by Maj. F. U. Far-

quhar, Corps of Engineers, U. S. A., for furnishing brush and stone and constructing
dams and shore protections of the same in the vicinity of Fountain City, Wis.

[ OIS
| For 7,158 cubic

yards stone.

Tor 4,485 cubic
yards brash.

Residence. Agaregate.

Rate per cubic
yard

Amount.

Number.
Amount.

| | |
50/%10, 737 00|  $0 70! $3,139 50, $18,876
35| 9,663 ¢ 1 00{ 4,485 00 14,148 3
7 i | 3,139 50/ 11,013
2 691 00| 10,564 8
B, T8 : 11,538 3
20 & 580 60 50 2,015 250 11,504 85
1 30| 9,305 40 | 12,893 40
1 45, 10,379 10 14,191 35

A, Reiling 1
Donald A. MeDonald| La Crosse, Wi 1
Payton S. Davidson. dn LB 1
| Jacob Richtman ....| Fonntain City, Wag el 2
Winston Bros. ......| Minneapolis, Minn 1
Caius M. Cole 1

Bellevue, Iowa

Marietta, Ohio
| S.D. Van Gorder. ...| Winona, Minn ...
\ Andrew.J. Whitney.| Keokuk, Iowa

00 =1 QTH S

1E
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Abstract of proposals received and opened this Ath day of June, 1879, by Maj. F. U. Far-
quhar, Corps of Engineers, U. 8. 4., for constructing shore protections of brush and stone
in the vicinity of Hastings, Minn,

1,350 cubic |

| For 2,100 cubie
yards. yards.

Residence.

Per cabic yard.
Per cubic yard.

Amount.

Amount.

.
|

| .
| |

| Number.

|

| | | |
:}.[c[nryre&Hnnsccmi- Saint Panl, Minn..| $1 19| $2,499 00) #0 T4 $009 00' $3,498 00|
Donald A. McDonald| La Crosse, Wis .. | 50 2, 83 | 1,350 00, 4,185 00)
| Payton S. Davidson .|....do Al

| Winston Bros --| Minneapolis, Minn!
| G. H. Warren 2 oie

Lutz & Gage Lake City, Minn ..
| Caius M. Co Marietta, Ohio ...
|'S.J. Troax... Hastings, Minn ._.|
|

G0 158 O 0 BT

IMPROVEMENT 01’1 THE MISSISSTPPI RIVER FROM DES MOINES RAPIDS
: TO MOUTH 0¥ THE ILLINOIS RIVER.

No surveys having Deen made on this part of the river other than at
the sites of the bridges at Quincy and Louisiana, and at a few bars, and
‘_chesp surveys having been much too limited for any purposes of pro-
Jecting improvements of the river, it was deemed necessary before com-
mencing operations to make a continuous survey of the river from the
foot of DeslMoines Rapids to the mouth of the Illinois River.

Tywo parties were put into the field early in Angust, one under charge
pf Assistant Henry Custer, commencing work at Keokuk and finishing
Jl{ﬂt al‘)o\'e Hannibal, Mo., and the other under Assistant F. A. Churehill,
after first making some local surveys at bad obstructions, commencing
work l_lmle below Clarksville and finishing at Grafton, I1l.

It being evident in October that Mr. Custer could not finish the gap
between his work and Mr. Churehill’s, a third party under Assistant J. H.
Morrison was put in the field, and by the middle of November the sur-
vey of _the river between Keokuk and the mouth of the Illinois River
was finished.

~ The field-work of the survey consisted in, 1, a carefully chained transit
line; 2, a checked line of levels on which were established many bench
mf_u'ks and heights of water surfaces; 3, the shore lines of the river and
principal sloughs and soundin o stakes ‘were run in by stadia measure-
ments, checked on the transit Iine as often as practicable ; and 4, sound-
gtgs were made back and forth on the river sufficient to define all shoal
ars.

Only the topography of the immediate banks of the river was sketched,
as both time and money for the purpose were limited.
i AS -‘300%?_18 ﬁ}e’ maps could be made, plans for the improvement of the
:51\ el 5'Lt1 ﬁl})elt\% Island and Slim Island were submitted to and were
approved by the Board of Engineers for improvin g the Mississippi
River.
L. GILBERT'S ISLAND.

. The works proposed at this place were to close Gilbert’s Chute (the
right-hand ehannel) to protect the left bank near Cincinnati Landin g, and

Aggregate. Remarks, -

S ST NS R s iy e e S
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to build several spur-dams above and below Gilbert’s Island to rectify
the channel of the river.

Proposals were advertised for, and on January 4, 1879, were opened.
The contract was awarded to William A. McConnell. At first the con-
tractor was hindered by the ice, but after the ice went outhe showed so
little energy that he could not complete his contract in the time speci-
fied (June 50), and it was taken away from him and given to his sureties.
The works completed by him during the fiscal year were the dam closing
Gilbert’s Chute, some 800 feet of shore-protection near Cincinnati
Landing.

A commencement was made on one spur-dam, from the right bank
just above the head of Gilbert’s Island.

APPENDIX Q.

IT. SLIM ISLAND.

The works here proposed are for the improvement of the river from
just below Clarksville, Mo., to Hamburg, Ill., a distance of 14 miles.
They consist in dams for closing several side channels of the river to
confine all the water in one channel and of spur-dams to contract the
channel and direct the currents of the river.

The estimated cost of these works was $153,000. The funds available
will only allow of about $50,000 of the work being done during the sea-
son of 1879.

A preliminary study of the river shows that much work will have to
be done, 1, to improve the river where now obstructions to navigation
exist, and 2, to rectify the channel and protect the river banks where
now navigation is unebstructed, but where after the next high-water
bad bars may exist.

Of course, the first work should be the improvement of the river where
it is most obstructed.

For the greater part of the distance between Keokuk and the mouth
of the Illinois River both banks of the river are composed of soft mate-
rials and will have to be protected wherever attacked by the river.

This work can be done from year to year as its necessity becomes ap-
parent.

A preliminary estimate of the cost of improvement is as follows:

1. Works for improving river where obstrnctions to navigation exist...  §921,204 00
9. Works for maintaining and rectifying channel of river where there is

at present a sufficient depth at lowest stages of water, but where the

channel is torfuous and banlks soft. ..o ooooeiiioin i nnn 1,125,102 00

Five hundred thousand dollars could be well spent every year until
the work is finished, and such a sum would be more economical than
smaller ones, as when only small sums are available, the necessities. of
navigation being great, no completed system of works at any locality
can be construeted ; and besides, contractors will not and cannot furnish
efficient plant to cheaply construct a small work.

GILBERT ISLAND (OR CHUTE) IMPROVEMENT.

Contract work.

| | ;
Description. 1Linem‘f‘ec-t.‘ Stone. | Brash.

Cub. yds. | Cub. yds.
4,547 | 4,203

adlad v
Shore protections . ... 1, 568 i 657

Totals _ 212 | 6,115 | 4,860




Deseription. Vil

Matarial i AR 2 0 oo IFTIRA A0 # B s $0. 865
Superintendence and office expenses. 0. 203

otale s et T T e o e SR 1. UG8

Nore.—The contractor failed.
SLIM ISLAND IMPROVEMENT.
Conlraet work.

Linearfeet.| - Stone. Brush.

Shore protections ..., .c..........2 S

4 1] e e R e O e S S ST

Cost of 12,793 cubic yards put in work.

Deseripti Cost per cubic |

Material
Superintendence and office exper

Wptale:tliaooiios oy ke S5 e n e udam e b i e

IMPROVEMENT MISSISSIPPI RIVER, DES MOINES RAPIDS TO MOUTH OF OHIO RIVER.

Summariy.

Improvements at Slim Tsland ... oo iioiiiriannen..s 313,319 60
Improvements at Gilbert Chute. ... .. - .ocooaiiiiinaanen 11,724 20
General surveys 27,150 06
Burvey of Board of Ex 9,569 43

Total expended ......e..... 54,763 34

No. cabie | Cost per |

E P g
yards, cubic yard.| Total cost.

sl

Money statement.

Improvement of Mississippi River from Des Moines Rapids to mouth of Ohio River.

wenemnn $100,000 00
169 02

54,763 34

July 1, 1879, amount available .ocooeieeone it ieeineeeiaeeeeen . 45,230 66

Improvement of Mississippi River from Des Moines Rapids to mouth of Illirois River.

40,000 00
40, 000 00

—————

Amount that can be profitably expended in fiscal year ending June 30,1881. 500,000 00

Amount appropriated by act approved March 3, 1879...... ...
July 1, 1879, amount available
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APPENDIX Q.

Q 4.

IMPROVEMENT OF MISSISSIPPI RIVER FROM THE BRIDGE OF THE CHI-
CAGO, MILWAUKEE AND SAINT PAUL RAILROAD ABOVE LA CROSSE,
WISCONSIN, TO THE MOUTH OF ROOT RIVER BELOW THAT CITY.

This work was executed for the closing of two chutes through which
the main river threatened to force itself and leave the city of La Crosse
without a navigable channel. The dams constructed will not only avers
the threatened danger, but will also bear an important part in the future
improvement of the navigation of the river in this vieinity.

The contractors, Messrs, McDonald Brothers, began work August 28,
and finished November 7, 1878. The brush and stone dams they built
were well executed, though the lower dam at Island 106 showed a set-
tlement of between 1 and 13 feet the next spring.

The portion of the dam which settled was not over 200 feet long, an
was built originally on a very soft quicksand bottom.

Surveys were made at the close of the work, and seven months atter-
ward show very little change in the river for purposes of navigation.

The crossing at the lower bar has shifted greatly, and is straighter
‘ and deeper than before beginning.

T ST = The portion of the dam that sottled was filled up under a contract
prel | SRS el s | with Mr. P. S. Davidson, of La Crosse, Wis.

oquY I0.J | 5

Sfor building dams and riprapping shores
ontract awarded.

ate.

30T,

.y

Aggre

“JUROWY |

28, 400 cubic yards.

Sumanary.

|

unoury | ¢
| Ttems of work.

oS
<3
s
=
=
2
=
3
<5
=
=
=
—
=

iver mear Slim Island, I

3
%

Dima o Lty Sy | 1,625 4,946 |

Shore protections | 550 2 T |

F.
Mississippi I

e | |
T B Bl e e e e e D s p e e | 2,175 | 7,023 |

b}

in the

Table showing list of 10,552 cubic yards material put in work.

1879, by Maj.

|
| Average |

Ttems of expense, | costper | Totalcost.
| cubic yard.|

O R e e e e gy

6,411 cubice yards of roek at 97 cents per eubie yard; 612 cubie yards of rock ‘ l
at 924 cents per cubic yard; 3,520 cubie yards of brush at $1.15 per enbic
yard S it |
Superintendence and all offiee expenses.....

Superintendence and office expenses 8.6 per cent.

La Crosse.

— it =3 =

§

of

linear feet.

Description of work.

Number
nbic yavds
of brush.

(8]

t of proposals received and opened March 8,

Abstrac




