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Si3.

CONSTRUCTION OF LOCK AND DAM ON MISSISSIPPI RIVER AT MEEKER’S
ISLAND, MINNESOTA.

No work has been done here, no funds being available for use, :m'the
parties holding the land-grant have not made the release to the United
States required by the act of Congress approved March 3, 1873. The
State of Minnesota should annul the grant to the parties holding the
land-grant and release the same to the United States. If it is deter-
mined to commence the work and carry it on, not less than $300,000
should be appropriated for the work for the fiscal year ending June 30,
13881,

Money statement.

July 1, 1878, amount available.........
July 1, 1879, amount available .................

5, 000 00
5, 000 00

pomm e L e NS S e
2

Amount (estimated) required for completion of existing project .----.--.. 922,121 46
Amount that can be profitably expended in fiscal year ending June 30, 1881. 300,000 00

S 4.
IMPROVEMENT OF CHIPPEWA RIVER, WISCONSIN.

An examination of this river was made in 1874, from Chippewa Falls
to its mouth, in accordance with provisions of section 2 of act of Con-
gress approved June 23, 1874, the results of which were reported to the
Chief of Engineers January 30, 1875, and printed in Part VI, House Ex.
Doc. No. 75, Forty-third Congress, second session. The amount of money
available was so small, that no connected survey could be made. The
conclusions drawn, however, were that for the improvements of naviga-
tion, locks and dams at the Upper and Lower Dalles would be necessary,
in addition to the removal of natural and*artificial obstructions. to the
first class of which belong bars, bowlders, &c., and to the second ‘booms,
pi(:‘-I‘S, and saw-mill refuse. The C]OSiDg b}" low dams of secondary chan-
nels and the protection of high sand-banks against abrasion were also
contemplated.”

The amount allotted for this examination wag $4,664.86.

The following year the survey was coutinued under provisions of sec-
tion 2, act of Congress approved March 3,1875. It consisted in detailed
examinations of the Upper and Lower Dalles, Rumsey’s Bar, Durand
Bars, head of Beef Slough, and the mouth of the river. The results of
these surveys are given in areport dated December 13, 1875, and printed
in the Annual Report of the Chief of Engineers for vear (x_]]{ﬁng June 30,
1876, Part I, page 707. This report contained estimates for the con-
struction of locks and dams at the Upper and Tower Dalles. for the pro-
tection of the Yellow Banks, the improvement of the c.h:mnel at and
near the head of Beef Slough, and for the construction of jetties at the
confluence of the river with the Mississippi, the cost of the latter placed
at 327,300,

By act of Congress approved August 14, 1876, the sum of 810,000 was
appropriated for the improvement of the stream, and a contract entered
into with Messrs. Winston, Douglass & '\Vinstou, July 2, 1877, for build-
ing brush and stone jetties at the mouth of the river. Under this con-
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tract the west jetty was completed, its length being 4,013 feet, and the
east jetty finished for a distance of 405 feet.

The act of Congress approved June 18, 1878, appropriated $10,000 for
the continuance of the work, as follows:

For completing and protecting wing-dams and jetties now in course of construetion
upon the Chippewa River in Wisconsin in and near its mouth and below the lower
point of Beef Island, ten thousand dollars: Provided, That nothing herein shall be
construed, nor shall any expenditure of this appropriation be made, so as to affect ex-
isting legal or equitable rights in or upon the said Chippewa River or its brameches,
whether such rights arise under the laws of the United States or the State of Wisconsin.

On the 15th of July, 1878, Major Farquhar, who had been in charge
of the work, was relieved by Capt. C. J. Allen, Corps of Engineers, in
accordance with Special Orders No. 148, Adjutant-General’s office, Wash-
ington, D. C., July:10, 1878.

With the funds appropriated by act approved June 18, 1878, the work
of extending the east and making necessary repairs to the west jetty
was commenced early in August, the work done by hired labor and ma-
terials purchased in open market.

The party agreeing to furnish the brush faseines not delivering them
in gquantity or quality to suit, the material was cut and made into fascines
by the workmen. An excellent quality of brush was obtained upon the
payment of 25 cents per cord stumpage.

The total quantity of material consumed in the work during the fiscal
year was—

754.9 cords of brush in place in the work, at an average cost of §2 per cord.
3,650 cubic yards of stone in place in the work, at an average cost of §1.58 per yard.

The total amount of completed work is—
Linear feet.

it et Ll S T L S R T

East jetty ---.--.
West jetty

These jetties, placed 400 feet apart, parallel to each other, and their
axes at right angles to the direction of the Mississippi River eurrent,
are among the most valuable works constructed by the government,
their results to boat and raft navigation considered; and it is hoped that
the necessary appropriations may be made by Congress, in order that the
progress of the work upstream may continue.

The want of a detailed connected survey from Eaun Claire to the mouth
of the river is seriously felt; the cost of one would be $6,000.

For a detailed statement of the work during the season of 1878, ref-
erence is respectfully made to report of December 28, 1878, t-ogethgr with
map and plottings of gaugereadings and the subreport of Mr. Charles
Wanzer, assistant engineer and overseer, both published in House Ex.
Doe. No. 54, Forty-fifth Congress, third session. ~ ~ * :

The original estimate for carrying out the existing project, viz, the
removal of obstructions, natural and artificial, between Eau Claire and
the mouth, was $139,892.50, of which amount $64,102.50 Was‘estmlat:‘ed
as the cost of protecting the five high sand banks below Eau Claire.
The report of my predecessor, January 30, 1875, c.gnta-met] an estimate
of the cost (exclusive of locks and dams), about $50,000, for improving
the channel and protecting the banks between Chippewa Falls and Eau
Claire.

By act of Congress approved March 3,1879, the sum of $8,000 was ap-
propriated for the river, as follows :

For the protection of the hish sand banks on the Chippewa River, Wisconsin, to
prevent their erosion and (lcpﬁsiﬂuu in the Mississippi River, %8,000: I-’?_'m‘irfﬁ_?, That
nothing shall be done, nor shall any improvement be made, on the said Chippewa
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River, under or in pursuance of this act, or the "m.n-n;|1-|;1f1<311.~‘.]]::.]I'.?l.\? ljl.]-{}‘{rj :\i\hn‘l;.
shall, divectly or indirectly, prevent, interfere with, or obstruct t.‘h .“1}-' ‘!E'i\:.f‘lllul‘l-u- [;'
the said river, as heretofore, by steanthoats or other water-cratt, f“l 'f. ;(a?>" 1'”]_ 5 1.11“” ;
us heretofore, for the running, floating, guiding, or sheeriug of “.“3""1“_‘,‘_"[] TR

Jumber, or logs uvon or down the same, or which shall directly or 1]“]“' l.. "\l 1..-! ; ?f“h
U:Ihil‘\ll'i, or interfere with the use of any slf,ugh, ;_n'm, or }ll';l!u'li of the sau river, as
Leretofore, for the holding, assorting, or rafting of logs therein.

This act was amended by act of Congress approved June 19,1879, as
follows:

Be it enacted by the Senate and House of Represen tatives of the .f-'nif‘r*rg »\_‘fﬂ.h'” {l_f' l:ii ,”,“i”?a
in Congress assembled, That the Secretary of War be, and he is here i__\,lam 10 -dt[- ) ;1‘1
his discretion, to apply and use for the completion zu:}I pr.i_le_»vt}nmlnl t u-t_\\“lj}g—.l .n‘a_),u_,
jetties, and other improvements of the Chippewa River, in the h%.nn. of .::L'n.um,l,.

located at and near the mouth of said river, 80 3_zmc.11 of the moneys }11111:»1111.?“1;_ ;3,'
an act of Congress approved March 3, 1879, entitled ‘“An act makin appropriations
for the construction, repair, preservation, and completion of certain .\\oll\fu‘n 111" iila
and harbors, and for other 1{111‘1;“.~=|fs,” as were appropriated for the pItft_i-.(-l]m‘n 0 t |1L
high sand banks on the Chippewa River,” and so forth, as may be rm;.un-:\. I‘u} ,\1..(_.1
purpose herein provided: Provided, That such use Or ;:ppln-;ulx‘n}: of the lJ‘It“l-!.L‘I\h] ku.u_]m
anthorized shall be made under the same limitations and conditions as prov lml‘n in T‘I(j
act hereinbefore named, and subject to the terms :1111_1 ('lll]‘liitwil:-\ of t]n? pi:\'u.t.nl‘.lr-
tached to said appropriation for said Chippewa River in said act approved March 3,
1879.

With the funds appropriated it is proposed, during the present fiscal
year, to widen and strengthen the west jetty and otherwise secure the
.work at the mouth, and to carry on the improvement upstream irom the
mouth by means of dams and jetties, protection of banks, and remov al
of obstructions.
ABSTRACT OF APPROPRIATIONS MADE FOR IMPROVING CHIPPEWA RIVER, WISCONSIN,
By act approved August 14, 1876 ..o ... caacem ccenannan

By act approved June 18, 1878.... ccccce ccuevasnraee mnce casesacecneenes
By act approved March 3, 1679.......--

€10, 000 00
10, 000 00
&, 000 00

28, 000 00

Original estimate for carrying out existing project.ecase coeeeemmaaanes 139, ‘:Li ?9
Remaining to be appropriated ..cocecocvriermmemamaacaassennvaenamans 111, 892 50

Of this amount, $64,102.50 are estimated as the cost of protecting the
five high sand banks below Bau Claire. If the work of improving this
river is to continue, it is recommended that Congress be asked to appro-
priate the above amount for protecting the high banks, and an addi-
tional sum of $25,000 to continue the work of building wing-dams and
jetties.

This work is in the collection-district of Minnesota; Duluth, Minn., being the near-
est port of entry, at which place the revenues collected for the fiscal year ending June
30, 1879, were $7,764.51,

Money statement,

July 1, 1878, amount available. .- .. cccceecccanccann £10, 040 64
Amount appropriated by act approved March 3, 1879 &, 000 00

P ARy oy
July 1, 1779, amount expended during fiscal yeat........... 9,916 76
July 1, 1879; outstanding liahilities ..cvvs consvannsesnnnnnan 32 07
9,978 83

L TR G S A (o e e L A SR 8,061 8L

T—/_.'_—.—'———__-
Amount (estimated) required for completion of existing project 111,892 80
Amount that can be profitably expended in fiscal year ending
June 30, 1881—
For protecting high sand banks i... cccceeciceacrcanvaaaaa §64,102 50
For constructing wing-dams, jetties, &c...... .cnus shdaa 25, 000 00

89, 102 50
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COMMERCIAL STATISTICS.

Value.
154,119, 860 feet lumber, at $11 per thousand ... ccveviaciccaencanan 395, 381 46
125, 000, 000 shingles, at $2.25 per thousand 81, 250 00
40, 000, 000 lath, at $1.25 per thousand .._.......... 4 50, 000 00
10, 000, 000 pickets, at §10 per thousand 100, 000 00
10000 Tatlroatl iestat A0iconth) et e e e e S St e 4,000 00
800, 000 feet hard-wood logs, at $8. e s ieinee ceeiemees e ionnen 6,400 00

2,137,031 46

P
Cost of running out 154,119,860 feet manufactured lumber...... ....... 84,765 92

Amount received for freight and passage .... . .ccecieeiacecs caneanaas 26, 658 45

Number of boats plying on Chippewa River, 4.

SPECIAL REPORT ON IMPROVEMENT OF CHIPPEWA RIVER, WISCONSIN.

ENGINEER OFFICE, UNITED STATES ARMY,
Saint Paul, December 28, 1878,

GENERAL: I have the honor to submit the following report of opera-
tions under my charge pertaining to the improvement of the Chippewa
River, Wisconsin, for the season of 1878,

The operations were mostly confined to the improvement of the mouth
of the river, and consisted in repairs upon the west jetty and extension
of the east jetty for 1,700 feet, both of which works had been under
construction before I assumed charge.

Work was begun early in August. The materials used were brush
and stone. The stone was obtained by contract in open market, and a
contract was also made for the brush, but the contractor for the latter
not furnishing it in quantity and quality to suit, the brush was cut and
made up into fascines by the workmen, and the result was a better
quality of material than that offered by the contractor. The brush was
made into fascines, the branches left on, the fascines bound with lath-
varn. The fascines, from 24 to 28 feet in length, were then mage into
mats, the latter securely staked to the bottom and loaded with stone.
The stone covering was 18 feet in width, excepting towards the ends of
the jetties, about 1 foot in thickness near the water edge and riﬁing
towards the middle to 2 feet in thickness. The general height of the -
works above low-water is 2 feet. ’ ; :

The total quantity of material consumed in the completion of the
jetties and repairs was, up to November 1—

s S R S B L g
T e (S e PR AR LR BRI R T e s Ve DD [0t

of which 2,734.8 cubic yards of rock and 368 cords of brush were con-
sumed in the extension of the east jetty. : :

The total amount of completed work is 6,123 linear feet, viz:

Dast jetty s e Ji linear feetl
AU Sy et i

Both jetties widen out, at their ends, to 30 feet. ‘The east jetty over:
laps that to the west by about 75 feet, a line joining their ends being
parallel with the general outline of the Minnesota shore opposite.

Before the commencement of any government work on the Chippewa,
the mouth of the river was incumbered by an enormous sand bar, over
which there was seldom any defined channel, and never & regular one,
the depth of water at times scarcely exceeding 1 foot. The contributions




1172 REPORT OF THE CHIEF OF ENGINEERS.

of sand from the banks of the river and its tributaries found their way
to the mouth, where such as was not swept away by the I\IISHI‘H.\‘I})]_JI
spread out over a large area at the junction of the two streams. Steam-
ers and rafts were, at times, almost entirely precluded from crossing the
bar. Temporary expedients, in the shape of training-walls and dams of
brush, were frequently resorted to by the raft and steamboat men in
order to confine and direct the flow of water, but, being insecurely built,
they were generally flanked or undermined by the current and buried
up in the sand, proving, in the end, as formidable obstructions as were
those they were expected to remove. (ki o

'he general features of this stream are given in the report of M‘:l‘}IUl‘
Farquhar, published on page 375 et seq., part 1, of the Report ot the Chief
of Engineers for 1875, so that it is not necessary to do more here than
to refer to that report. e

Upon the completion of the works, early in October, their full value
was realized. Where the navigation before that time was in the highest
degree precarious there is now good navigation. The depth of water
between the jetties is from 33 to 4 feet, although the direction of the
chanuel between them is not constant. It is possible that further slight
contraction of the water-way will become necessary, and, if so, it can be
acecomplished by projecting a series of short groins from the west Jetty.
So far, however, the work has proven one of the most satisfactory of its
kind.

Some additional widening of the west jetty, for about 2,000 linear
feet, is advisable in order to meet the effect of overfall when the Chip-
pewa is high and the Mississippi at a low stage.

Frequent soundings were taken, during the progress of the work,
on the same line or cross-section, to note the movement of the material
forming the bed, and towards the close of the work the entire area un-
der improvement was resurveyed and the changes noted. The accom-
panying tracing is explanatory.

A gaugerod was established at the mouth of the river, upon com-
meneing work, and its readings recorded daily. Another was placed,
afterwards, at Eau Claire, just above the mouth of the Eau Claire

River.

Upon the completion of the principal part of the work, in Oetober, 1
directed a rapid examination of the river from a point above the mouth
of the Flambeau to the Mississippi in order to obtain data bearing upon
the resumption of work in the spring; and, also, to ascertain more defi-
nitely the rate of erosion of the immense banks of sand known as the
Yellow Banks. These banks are deseribed in Major Farquhar’s reports,
and they have also received description from General Warren., My assist-
ant, who made the examination, estimates, from measurements, that the
most exposed of these banks contribute, together, 1,000,000 cubic yards
of sand to the river annually. He suggests that, on account of the
scareity of rock, use be made of slabs and edgings for revetting these
banks. My predecessor in charge has estimated the cost of brush pro-
tection of the five high sand banks below Bau Claire at $64,102.50, &
sun that may be considerably reduced by using slabs instead of prush.

The principal natural obstructions to navigation between Eau Claire,
the head of steamboat navigation, and the mouth of the river, a distance
of 57 miles, consist of eight bars of sand and gravel, of various sizes and
degrees of tenacity. The artificial obstructions are piers, booms, and
running logs. The piers, or cribs, serve as supports to lines of booms
forming pockets in which to collect the logs for scaling and distribution.
The principal and most formidable collection of piers and booms is ab
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the entrance to Beef Slongh, about 20 miles above the mouth of the
river. A full account of these booms is contained in the report of Mr.
Charles Wanzer, accompanying.

The running of loose logs, and the practice of loggers on the tribu-
taries of the Chippewa, and the Chippewa itself, in shutting off the sup-
ply of water, whenever they deem it necessary to do so, by means of
huge dams across the streams, until enough water is collected to enable
them to gather the logs above and flash them down into the reaches
below, are also detrimental to the navigation below Eau Claire. The
logs, flashed down thus, from reach to reach, finally enter the main
stream. The dams, alternately closed and opened, very seriously affect
the stages of water in the stream. The largest of these dams is at Little
Falls, below the junction of the Flambeau and Chippewa. It is 625 feet
long and floods an area of about three square miles. It was completed

; this fall.

When we consider that dams of this kind cover the Upper Chippewa
and its upper and lower tributaries (it is said that there are 30 dams on
the Menomonee alone), the effect of opening and closing them at ran-
dom, upon the navigable portion of the river below Eau Claire, can be
appreciated. And when they approach unity of action, as sometimes
happens, navigation is not only seriously interfered with, but the bed of
the stream is subjected to violent disturbance. The sudden “freshes”
this year subjected the jetties to severe test.

The presence of a certain quantity of sand in a stream like the Chip-
pewa is not an unmixed evil. The sand bars, at low-water, act as dams,
forming pools above them, with, generally, sufficient depth of water.

Raftsmen and boatmen understand this so well that, upon entering a
pool of good depth, they always look for a bar at its extremity.

Contraction of the water-way by means of jetties, training-walls, &e.,
so as to deepen the channels over the erests of the bars, will, doubtless,
aid the low-water navigation, if the degree of centraction and the conse-
quent sconr be such as not to disproportion the area to the volume of
discharge and thereby injure the pools above. A single jefty, or set of
jetties, in a sand-carrying river, can seldom produce much useful effect,
as the sand, moving from one point under the action of the concentrated
water, settles, generally, at some point below, where it must be again
attacked.

When we take into consideration, however, the enormous gnantity of
sand in motion in the Chippewa River, and discharging from it into the
Mississippi, to the great defriment of the latter, it becomes evident that
the protection of the Yellow Banks againt erosion must accrue to the
benefit of navigation upon hoth streams. The Loire is, probably, one
of the best examples on record of a river transporting sand, and subject
to sudden floods followed by long-continued periods of low-water. No
measure of success, I believed, followed the attempts at improvement of
the Loire until steps were taken to protect the banks of, and a-;‘rest the
discharge of sand and other material from, some of its tributaries. -

No continuous survey of the Chippewa River below Chippewa Falls
has been made. The stream has been examined from the falls to the
mouth, and detached surveys of a number of points have been made. A
thorqugh survey, to connect with former ones, can be made for $6,000.
s e kmais Sl O S
Amount appropriated by cht‘s o't"Congress approved Aungust 14, 1876, and

BRI T bophafmali B sl e o s e R

20,000 00

Remaining unappropriated...o.. cezeeszceesanmee smeesesmmnnanssosecaas 119, 892 50
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Mr. Charles Wanzer has been in local charge of this worj, and is
entitled to my thanks for the energy and zeal with which he has con-
ducted operations. His report of operations and of his reconnaissance
of the river contains so much information of interest that I herewith
forwanrd it entire.

A plotting of synchronous gau ge-readings, covering a period of several
weeks, of the gauges at Haun Claire and the mouth of the Chippewa,
herewith, shows the oscillations at those points due almost entirely to
the working of the dams. Conceding the powertul influence of such
dams upon the navigation of the river, it remains to be seen, from the
results of the examination now in progress as to the feasibility of res-
ervoirs, to what extent dams and reservoirs can be utilized in improv-
ing the navigation.

Recurring to the accompanying tracing : Tt represents the condition
of the mouth at four different periods, viz, before any work was done by
the United States Government ; after the west jetty was partly built;
after the completion of the west and the building of 400 feet of the east
jetty; and just as the main work was closing up. The soundings are
reduced to mean low-water of the surveys, the fluctuations of water
surface during the periods when soundings were taken being so slight,
especially during the last survey, the dams on the upper river not work-
ing, as to warrant the reductions.

Although the tracing only shows the effect to date, the work is a good
example of the use of jetties in deepening the channel over a bar at
the mouth of a stream when there exists a current at right angles to the
axes of the jetties sufficient to sweep aside the material scoured out.

Very respectfully, your obedient servant,
CHAS. J. ALLEN,
: Captain of Engineers.

Brig. Gen: A. A. HUMPHREYS,

Chief of Engineers U. 8. A.

REPORT OF MR. CHARLES WANZER, OVERSEER.

SAINT PAUL, December 28, 1878.

Sik: I have thn_ honor to submit the following report of the works constructed by
me, and the examinations made during the past season on the Chippewa River.

The Wprks constructed wers situated at the mouth of the river, and consisted of the
completion of the east jetty (which was commenced early in the spring under Col. 135
U. Farquhar), and the necessary repairs on the west jct-t-\'. which was constructed
during the year 1277. W

The ehannel of the river, prior fo any government improvement having been made,
was very tortnous, and in low-water entirely unnavigable, as the mouth extended over
a width oj: nearly three-fourths of a mile, and the volume of water was entirely inade-
quate to discharge the constant supply of sand which is ever pouring from this river
into the Mississippi. b
: This was especially the case during the year 1877, until the completion of the west
jetty caused a contraction in the width of the mouth and immediately produced bene-
fieial results. E

The cnml_rlr\tion of the east jetty this year has completed the design, by contracting
the mouth into a space of 400 feet in width, and the result is a present 4-foot ehannel
as shown on the accompanying tracing.

The contracts for the work were given out early in August, to the lowest bidder, in
open market, and material was first received o the work on the 14th of the same
month. Tilu"._ stone was furnished by Messrs, Winston Bros. and i-lm-rm:m, and the
hru;wh by different parties, as required, the original contractor for brush being unable
to furnish the amount needed. 7

’I‘hp rock nsed in construction was a lime formation, of excellent quality, snch a8 i3
obtainable on the shores of Lake Pepin, and was picked up by hand and broken with
sledges to the most advantageous size for handling,
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Large qu.'}u'ti!il-s of ﬂ‘!is 8ame m‘n‘r‘r‘rin'i can sbill be obtained from that souree, and
from the #djoining bluffs on the Mississippi River.

The total number of linear feet of dam built during this season was 1,710, and this
length makes the lower or east jetty to extend into the Mississippi River 75 feet far-
ther than the upper. But this greater length causes no further contraction of the
water of the Mississippi, as the bluffs on the shore of that river are not on an exact right
angle with the jetties. §

The brush used in the work was obtained from the adjoining bottom lands, and was
of the best material to be found in that section, heing mostly a small growth yellow
birch and maple, making straight and symmetrical faseines, 1

These fascines were casily handled, and when laid in the work made an almost per-
foct flooring of solid brush, free from interstices, even at the butts, and with the small
limbs and tops remaining on, produced at the tips a perfect network of matted br sh,
and made the fascines from butts to tips not less than 24 feet in length, and of good
golid brush not less than 20 feet.

The contract specifications demanded only 18 feet in length of fascines, and the dif-
ference accrued entirely to the benefit of the government, and was of no extra expense
4o the contractors. These fascines were of an average diameter of 15 inches, and were
estimated to contain 22 cubic feet of brush.

The dam built this year consumed the following amount of material, viz:

Rock ....-.. : . maeRreoe St . 2,734.8 cubic yards.
Brush 368, 0 cords.

Repairs of the west jetty consumed the following:

v el Sy A e B R e LT 780. 0 ecubie yards.
Botiah oo M i S e s e st e e e e s e 62. 6 cords.

Total amount for construction and repairs is—

ROtk . e cicac it uiasasoeiat in e a  mminlm ot e m e e 3,514. 8 cubic yards.
TEo il L A S N SR A e T T e R 442, 6 cords.

The brush in all cases was placed in position and staked by government labor, and
there is no doubt of the fact that even the short time that has elapsed since the con-
struction of the east jetty has proven the utility and sound judgment in having them
so placed, as in no instance as yet has the worl constructéd this year shown any of
the naturally expected settlage and washing.

The jetty, as constrocted, is composed entirely of brush and stone, the stone being
placed on the brush so as to form a wall of 18 feet in width, 1 foot high, or deep, over
the fascines at either end, and 2 feet high in the center, containing as top load 1 cubie
yard per linear foot of dam.

This width of jetty is continued until the Mississippi River is reached, where the
wall is then gradually widened to an extreme width of 30 feet; the brush, in all cases,
extending with their tips at least 6 feet beyond the stone.

In construction, the fascines, where the water was shallow, were laid singly and
closely together, each bundle being firmly staked to the ground with stakes af least 4
inches in diameter and 5 feet in length.

Where deeper water was encountered, the fascines were made into mats of conven-
ient size, floated into the proper position, and the corners firmly staked.

The stones necessary to sink the mat were then loaded on it, and the second tier of
fascines was placed in position and sunk in the same manner until the surface of the
water was reached, then stone of the required amount was placed on the whole.

The mats in all cases were made as long as possible, generally from 14 to 20 feef, so
as to avoid the danger of interstices between them. In no case did any :}cculeut
happen to the work during its construetion, and everything progressed rapidly to a
satisfactory completion. i

The weather was propitious for the contractors to proeure stone from Lake Pepin,
only 3 days being lost during the season o1 aceount of winds, while early in the spring,
during the space of 32 days, only 12 were found practicable for working, the high
winds driving the steamboats and barges out of the lake during the balance of the
time, o
The contract price paid for stone for this work would appear on first sight to have
been extravagant, but when it is considered that every load of Tock had to bfe wind-
lassed from the mouth to the place of unloading, and that on the most successtpl days,
with two steamboats and full crews, only five Toads conld be delivered, the price paid
per yard would not appear in disproportion to the amount of work required to deliver
the stone, and T am satisfied that the interests of the work were served by giving the
contract to the before-mentioned firm. : : Y

The repairs to the completed west jetty were necessary on account of its settling in
places, which settlage I believe to be almost entirely due to ﬂ_li,‘ fact that the fasqmes
were laid on bars largely composed of sawdust from the mills on the upper river.
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These bars are very easily washed when once any seepage or percolation has taken
place. The work of 1"151'};{'-“,5 consisted of raising the sunken places by means of rock
and brush, and of widenine the dam where the most likelihood of a break appeared,
The west jotty, from the island to'the mainland (with the exception of that repaired
this year), shonld be widened and strengthened at the earliest opportunity. It is now
so narrow (in some places only 8 feet wide), that any great amount of water running

over it in the spring floods of the Chippewa, with a possible low stage in the Missis-

sippi River, wonld endaneer one of the most important portions of the work.

The benefit to the river, eaused by these improvements, can hardly be estimated.
Lumbernen and steamboatmen all cheerfully bear witness to the advantage ther
from, and all are gnxious that the works should be so strengthened as to insure their
stability.

On October 2, 1878 T left Saint Paul, under your instructions, and proceeded to gange
the tributaries and main Chippewa, from the mouth of Yellow River to the Missis-
sippi, and to malke an examination of the “Yellow Banks,” said to be situated between
Chippewa Falls and the mouth of the stream.

The first bank encountered is sitnated at Chippewa Falls dam, has a total length
of 2,700 feet and an average height of 35 feet, but, being located above the dam in
quict water, no sand of any amount is washing from it.

The river from Eagle Rapids to this place is free of sand, and has a hard gravel
hottom and a 5-foot channel. Before the various dams were built on this portion of
the river there were many rapids, which are now entirely flooded out.

The second “yellow bank” is located at Eau Claire, also immediately above the
dam, and therefore in quiet water, and doing no damage.

There is a small “bank” located about 1 mile Lelow the mouth of the Ean Claire
River, nearly three-eighths of a mile in length and 20 feet high, estimated to have
thrown into the river about 14,500 cubie yards of sand within the last 15 years.

The first large ¢ yellow bank? in descending the river is known as the “Twelve-mile
,]'?;mk'." and is sitnated in section 31, township 27 north, range 10, and is 6,300 feet long.
The upstream 3,100 feet of the above length is covered at the upper part of the slope
with vegetation and soil, but the bottom of the banlk has commenced sliding out.

The balance of this ¢‘bank?” (3,200 feet) is free from tre and is one continuous

oe of sand 175 feet high, and constantly washing into the river.
amount estimated to have washed from this bank within the last 15 years is

077,707 cubic yards. Below this place appears the first sand-bar of any account, the
1'1\;".\’1'-‘.\-'.!?‘.01!1 to this point being coarse gravel and the channel generally good.

The Mary Dean ¢ Banks” are next in orderin descending the river, and are loc
township 26, range 11, sections 5 and 6, and in sections 31 and 32, township 27, r:

I here obtained what I deem authentie information in regard to the wash of these
hanks from Mr. Garland, one of the owners of the mills at this place, and a 20 years’
resident. it

These ‘‘banlks” are 6,900 feet long, with an average height of 145 feet, and the slope
tuns directly into the river. They are composed entirely of fine sand, and from infor-
mation gained it is estimated that during the last 15 years at least 4,632,000 cubic yards
of this 11‘.;1?(}ri:11 have washed into the stream. : j )

: 1\'1]1!1'31‘,_\"?3 Landing “Yellow Banks” are the third (after leaving Eau Claire) of any
size. They are located in sections 1 and 2, township 25, range 12, are of same mate-
rial as last “‘bank” mentioned, and are estimated to have thrown 64,813 cubie yards
Uf’ﬁllllﬂ into the river during the last 15 years, These “banks” are 4,700 feet ‘l:m",
with an average hei hit of 140 feet above the river. From a 22 years’ Ifl_’."u.llll‘:!r at th?s
place I obtained data upon which to base my caleulations, ho having on his first
arrival at the locality built a certain fence of ;t.b,, ren length, from a knr::wn point, to
the then edge of the river bank. The portion of the fence not washed away is still
stfnnl::lg! and the old echannel-marks corroborate the caleulations made from thissource
of information. :

“Waubeek Yellow Banks” are situated at the mouth of the Waubeek Slough, in
slc\cnmj ‘-1, township 25, range 13, and are 3,800 feet long, with an average lu-iuhlﬁui; 135
feet. J.h::_(‘m‘nh':}i portion of this bank is as yet throwing no sand into the river, but
the upper ‘E’,Ullli.‘ feet and the lower 700 feet are in present need of im}n'mw-mvnﬂ and
are es ate i . E ganta xR P Q1 g
lell;“il-.tmll ed to have discharged during 15 years the sum of 871,760 cubic yards of
: 'l]w :!“lf_!\'(? nlclnjrl_n all the “banks” of any size which now contribute to the sand
in the Chippewa River, and the aggregate discharge, as per above estimates, reaches
the sum of 11,846,352 cubic yards for a space of 15 years. This estimate I know to be
alow one. and I have no doubt that a more careful examination wounld establish the
tlalltzt- that If"-”lm" 00 cubic yards of sand are annually moving from these banks info the
y\t::hI:W'1:1;1']1‘1&\;3115111“1:1; l_ml)_ _11ulfl T('}'I“i\ili?ll:i\("]l;.l‘.lxl'lll'[ri ‘in 1.]_‘” Chippewa, and eventually

hing the Mississippi River, there to cause obstructions fo navigation and a never-
ceasing expense to the national government. There is no doubt but that one of the
ultimately best improvements that could be made for the Chippewa River would be
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the stoppage of the running sands in these banks, The damage caused by this dis-
charge of sand into the Mississippi is apparent anywhere below the _']mmfion of the
two rivers. It being impossible for any quantity of sand to come through Liake Pepin,
the bars below the lake must be attributed almost solely to the discharge from the
Chippewa.

In my examinations T alsonoted the sand bars which were causing the most trouble
in navigating the river, and would note as follows, viz:

Sebastopol Bar, located below Twelve-Mile Yellow Bank.

Hoghole Bar, located below Rumsey Landing Yellow Bank.

Hawkins Bend, located 1} miles below Rumsey Landing Yellow Bauk.

Bear Creek Bar, located short distance above Durand.

Plum Island Bar, located at head of Plum Island.

Td. Ray Bar, located 6 miles above mouth of river.

Pred. Yonng Bar, located 4 miles above mouth of river.

Flower-Pot Bar, located 2} miles above mouth of river.

The above are in order named as you are coming down the river, and are designated
as known to river men.

The first three are gravel bars; the balance arescomposed almost entirely of sand.
But I found no bars below Eau Claire on which the gravel exceeded 1 foot in depth,
and once this erust is removed, the action of the water would, without difficulty, wash
them away. For the removal of the sand bars a contraction of the river is needed,
either by means of wing-dams or jetties. The Flower-Pot Bar will require a dam
across the entrance into the Little Missouri, and a training dam of 1,400 feet in length
from the shore above to the upper end of Plower-Pot Island.

If practicable, there isno doubt but that the simplest and most effectual method of
improving the river below the head of ‘ Big Beet Slough” would be to either dam
the head of that slough entirely,or at least construct a dam which at low-water
would retain its present discharge in the main river, allowing only the surplus in
high stages to find an outlet through the slough. (See gauging of Beef Slough.)

The artificial obstructions in the river below Eau Claire consist of sheer-booms and

piers.

The first sheer-boom is located 1 mile below Ean Claire, is a swing, and when in
position completely closes the channel. The piers at or near the same location are
built of timbers and loaded with stone, and being near the middle of the river, are of
conrse a detriment to navigation.

The second large boom is 2 miles above the Mary Dean Mills, and is also a swing.
There is also a range of boom piers from this locality, extending to the mills, having
the same objections as the first piers mentioned, only they are more detrimental,

Round Hill boom, 13 miles above the head of Bee longh, is the largest on the river,
stretehing as it does from Round Hill to the head of the old channel leading into the
slongh, a distance of 3,000 feet. :

Complaints are made against the location of this boom and the neglect of opening
it when passing boats require it. The swing or open emlnf the boom is directly under
a high perpendicular rock, known as ‘“Seeping Rock,” and during the nights it is
very difficult for boats to find the opening at the end of the hoom, on account of the
dark shadow from the rocks overhead. The object of this boom is to turn loose logs
into the head of Beef Slongh, and also to divert as much of the Chippewa River as
possible into the same channel. No protection is afforded against the logs jamming
the boats against the roels when the boom is suddenly opened. The above constituge
the principal artificial obstructions to navigation in the river, but the fact of loose
logs being allowed to be run below Eau Claire is, in reality, the most serious ﬂang‘er_to
hoats and rafts, and it would seem absurd to an observer for the people of the Chip-
pewa Valley to ask the government for appropriations to improve navigation while
liey themselyes are every year allowed to fill the river with the most dangerous of
obstructions; and this leads me to speal of the status of affairs between the ditferent
lumbering interests of this river. One interest, logs, on the Upper Chippewa and
Flambeau Rivers, run their logs to Bau Claire, and fc‘ha}rc. maunfnct-ure them info lom-
ber, then raft and run the lumber to the Lower Mississippl markets, Another interest
run their loose logs the whole length of the Chippewa to the head Of. Beef Sim_lgh,
and down the slough to the Mississippi River, where they are rafted for down-river
mills. !

This running of loose logs and diversion of the w;ute-rs nf.the river to Beef Slough
has given rise to a series of suits the culmination of which is expected to take place
this winter in_a United States court, and the legality of loose-log navigation will
probably be definitely settled. The loose logs calcuhztml_ to l_)e run by this th-crest
amount annually to l:lﬂf]:(m(),(.lu(} feet, and one can readily imagine the danger 1 Tun-
ning steam craft through their high-water ¢ drives.” ;

All interests are united in desiring improvement to the 1_'1\-'er_helow the 'he-&fl of
Beef Slough, and above where there will be no danger of Beef Slough operations
causing them to conflict with government authority.




