1572 REPORT OF THE CHIEF OF ENGINEERS.

COMMERCIAL STATISTICS,

Arrivals and departures of steamboats and barges at the port of Saint Louis in 1578,
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11113121% il.llnfmvs) }{}\ er is in thlv, eustom distriet of New Orleans ; the length of section
I lmprovement is 223 miles; the enrolled tonnage of vessels on the river, agore-

gates ahout 20,000 tons. £ ‘ iy

SPECIAL REPORT ON IMPROVEMENT OF ILLINOIS RIVER.

UNiTeD STATES ENGINEER OFFICE,
s : i Chicago, 11l., August 30, 1878.
]pttl.]fdﬁi%‘ ']n]" i}f;f_ttli'(}ilzlef with instructions contained in department
ULET dated July 16, 1878, having in view the preparati i [
etter ‘ y 16, 1878, having j preparation of a plan for
H}(‘; h(]))}(fgnﬁl@llﬁcu'ai_iﬂn}.(llgcl;;l mprovement” of the Illinois ]ii\'m‘I ll have
he " to submit the following «history of the i ) bt i
b : stor) € 1mprovement from its
Inception to the present time o n
I sent » Showing what general plan has 1
‘ : n ime, § o g : é as been
;1;1;}1{})11;5{11%1?%(11)111?: f;:,-rl tl;e (]zxpe:nthrln‘vs have been applied toward carry-
8 out that plan; what changes, if anv, have been r ' !
out _ ¥, been rendered necessary
duimg the progress of the \\'O]‘]{,"!’ d:‘ R R e
‘l s records - r o ‘ g S ¢
18{56m lffﬁ?;fl? ’l{rm"\ Lunmm_ld furnish no connected history antedatine
o -"\T”” 1(‘,.‘1_te a survey, and report thereon, by Capt. Howard
1’:'11;3 s 31.\_, opographical Engineers, in 1838, but the first step toward
A ove ) river ko < : i ;
e l}p{\)(nl_fwlgt 0.1 the river seems to have been under the act ap m(n'{'
;1 :IE_?us?_.i , 1852, appropriating $30.000 “for the jn;]n-n\'mlléll; n]l' Hml
navig: T e L : s i
b;- 1'11“-‘[::]'}3:](?5 tk}_IAOuH]llllf.}lh River.” Ttappears that operations to this end
e 18, were carried on under the directions of Col. J, E. Johnston,
pographical Engineers, but I am unable to state the extent of these
operafions, or give the localities '111111 d.irnml'\‘i'n{' ‘ of i i bl these
Ao sbade s oy S and Stons of improved channels
4.\. liillbltﬂail :,.t,l-tei‘non{, prepared by Mr. S. T. Abert ci\!il t11<}i|(uh¢rl1“m 1hl'
yublished wit T g B 8 5Ly
lmiu 1isnn1(33\[_.rf.]l (_;.(,11(_.1 al J. H. Wilson'’s report on the survey of the [11i--
wm"-\'v\'s‘ inl 'J?'sgfgm‘l?t;‘ \](U(“'-“ii}h"l' depths on certain bars, as shown by
Surveys ood and _1866. He gopeludes the is ¢t 5 )
s ';;-o\'oﬁ i l( concludes that this “tabular statement
I mentin depth at many places,” and this increased
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depth is supposed to have resulted from the dredging done under the
appropriation above referred to, from 1852 to 1854, probably. More
accurate surveys, in 1867 and subsequently, fail to confirm the deduetions
drawn from this tabular statement, and T find no sufficient data to show
a permanent improvement as the result of this early dredging.

In accordance with the act of Congress approved June 23, 1866, a sur-
vey ‘“from the mouth of the Ilinois river to La Salle” was ordered.
The survey was conducted under the directions of General J. H. Wilson,
Mr. S. T. Abert, civil engineer, being in immediate charge. The object
of this survey, as stated in General Wilson's instrnetions to his assistant,
was—

To obtain such specific and aceurate information in regard to obstructions to navi-
gation in that river as will ehable you to submit estimates for its improvement, so
that the largest boats navigating the Illinois and Michigan canal and steamboats draw-
ing 4 fect of water will be enabled to pass through the river to Saint Louis during the
season of extreme low-water without breaking cargo.

Tield operations were commenced at La Salle October 1, and finished
at Grafton, the mouth of the river, November 28, the distance being 224
miles. Based upon this survey, the estimate for dredging channels
through shoals and bars, so as to give a width of 150 feet 5 feet deep at
extreme low-waterwas 1,234,605 cubic yards, at a total cost $1,528, 450, or
about £1.24 per cubic yard. General Wilson considered that this plan of
improvement was applicable ¢ to a part of this river only”; that it * can-
not be depended upon to give more than 4 feet navigation under the
most favorable cireumstances,” and recommended ¢ the improvement of
the Tllinois River by a system of locks and dams, to be placed at such
points between Lockport and Grafton as may be determined, after
a full and careful survey, to be most advantageous; and that naviga-
tion shall be extended to the harbor of Chicago by the enlargement
of the Illinois and Michigan Canal so as to adapt it to the use ot the
largest boats plying on the Mississippi River.” His project contemplated
a navigable depth of 7 feet through canal and river at extreme low-
water: the locks to be 350 feet long and 75 t‘e:v.t_‘s\'lde. T]xeﬁtntul c_ost
was approximately estimated at $21,373,906, of which amount £3,123,796
applied to the improvement of the river, the balance to the enlargenlejll’c
of the canal. As a preliminary to the commencement ot the work, a de-
tailed and careful survey was recommended. (For further details, argu-
ments in favor of this project, &c., see General Wilson’s report, House
Ex. Doe. No. 16, Fortieth Congress, first session.) T

The act approved March 2, 1867, directed the continuation of the
¢ survey of the Illinois River in accordance with the recommendation of
General J. H. Wilson.” On the 8th of May orders were issned from the
Engineer Department constituting General J. 1'1.}\:115911 and };Ir.W illiam
Gooding, United States civil engineer, a Board of Engineers, for the pur-
pose of “conducting surveys and examinations :}nd preparing ]ﬂﬁ.n:ﬁﬂ]ld
estimates for a system of navigation by way of the 11_]1}10.‘.5 River be-
tween the .\iissis'sippi and Lake ?\[1011{;_:;11], adapted to ;'mllc-frn‘_r;', n,{wf”’,"fild
commercial purposes.” 'To carry ol this wo}'k, three parties w c‘m au(_.ufs_-
sively organized ; the first two, commencing work in June and :,1}1 )",
were occupied between Chicago and La Salle, to dcter_n.n'ne._qnes‘flonb
pertaining to the enlargement of t_hta canal and the m_nst h-’amhle‘ mlute
from the river to the lake. The third party was organized late in Alu-
gust, the Illinois River having reached the lowest _st"ﬂg:c ](3‘1{)“\‘\ I.lvfﬂvl‘
years”; this party was specially 011}1.1'},:(,-(1 with the low-water survey,
directed to survey ¢ the bed of the river, and pagticularly the sand-bars
below La Salle.”
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’]-"1\{'}(_1 operations on these surveys were continued throughout the fall
n} 1867. The board submitted its report December 17, 1867. (Repor®
Chief of Engineers for 1868, p. 438.) The Board concluded, after a caréful
examination of all the facts developed by extensive surveys and personal
F‘-X““““““O}‘s that, “in constructing such a system of nayvigation as the
l}lfel‘cs_‘\t's of the country require, ﬂu‘:';1‘0\*(*1‘11111(411r must follow the general
line of _Ulle Ilinois and Michigan Canal and the Ilinois River”; and
the opinion was expressed that the line recommended “is ‘the only
feasible 1‘(_)lute for deep-water communication befween the great lakes
and the Mississippi River equally adapted to military, naval, and com-
mercial purposes.” The plan of improvement recommended by the Board
was to create slackwater in the 1llinois River from near its mouth up
to the head of Lake Joliet (passing the ¢ Grand Rapids” at Marseilles
by a piece of independent canal), securing a navigable depth of 7 feet
at the lowest known stage of the river; this improvement of the river
proper, to be supplemented by the enlargement of the I1linois and Michi-
gan Canal to a corresponding capacity. The estimated cost of the entire
improvement was 818,217,242.56, of which amount less than two million
dollars applied to the river improvement from its mouth to La Salle. It
was recommended that this part of the work should be done first, and
1;]1'3 prineipal elements in its accomplishment were the mnstl'uctigjn of
five locks and dams, as follows : e

Estimated cost.

Lock. | Dam.

20, 000
), 000 58, 500
ar Bedford . S o S e 2 i 90,000

Near Six-Mile Tsland = 5 i G5, 00
000 195, 000

Total cost :
285 000 485, 000

ﬁ\ ith reference to other plans of improvement, the board considered
that while the navigation of the river might be mueh iﬂm'}n(m' by i
g and wing-dams, it was “doubtful whether any amount of expendi
ture upon this plan would give an available depth for n-n‘-i“'-:itl' i ]i;
11101=e“thuu 4 feet ab extreme low-water in a channel 160 i'no% \\'Ei 11:;)!‘1 0[
that “such an improvement, if it could be made permanent (¢ i‘h'l(il-ll[
we have great doubt), would certainly fail to meet flu-(mi']'r- Al
and commercial purposes designed,” &e. The plan of su I]d']"‘f‘]h'n;ﬂ.
from Lake Michigan to maintain sufficient dépt-h during I‘[T :_\]llu. “':lm‘
Season was rejected by the board as “impracticable at -{T ; ]S' 740?:7“”“:1‘
‘ "-1 l‘m re.por't glves‘in cqnsidemble- detail the 11;{\';11 ...:l(lllllilll.;li‘;f:;:j consid
;}51519:5 1:)3;1\'01" Qt the n'rlprq\'_mm::_nt, the advantages of the ]'l]i".)j:]-h“ 1
Michigan Canal as the connecting link between the river and lake the
qlg}tzctlogls to other lines that had been sugoested 'n.! ”“ o bt
favor of the lock-and-dam system on the 11\1; a8 well ad tliess e
the other systems of improvement considered; but the objeet of thi
communication does not call for the re]'mtit.ion};t' all t]uﬁ:ﬂ) -U‘;Lt .m 3-!”5
report is printed in the Annual Report Chief of Enginee l'a-ll-'nmtﬁ"" e
438 to 468, i e

In t]le fOHOWi“”‘ year i 5 W

k & year ﬁe-ld 0])(‘ rafions v 'ere ¢ ¢ i

! 3 b vl I ! (,.fl]]ﬁ“(‘,-“l 10 sSpeci: OX i
AT S & y Mrvevae far i : O ERC ; '(d‘:‘i :
nations and 10(,{1] sury eys for the -\_'(.‘IC(S“O]] of S1tes f(l]‘ the (]'.-Ulltl'lll]]}'lllng:i

locks and dams. Theése examinati
K dams. These examinations were not sufficiently thoroneh to
& o "

ed by dredg-

y as well as those against

APPENDIX B B.

absolutely fix upon the sites, but they indicated that the natural features
of the localities examined would present no great obstacle to the con-
struetion of the required works nor to their subsequent security. The
manner of conducting these examinations, together with the descriptions
of the several sites, is published in the Report of the Chief of Engineers
for 1869, pages 252 to 259.

In the mean time £83,060 had been allotted to the Illinois River from
the general appropriation for 1,500,000 (act approved July 25, 1868), to
be applied to the improvement of the river from La Salle to its mouth.
This amount being too small to begin with, it was subsequently with-
drawn (no expenditure having been made therefrom), and it was recom-
mended that no work on the contemplated plan should be undertaken
antil £300,000, estimated as the amount required to complete one lock
and dam, had been appropriated. This amount was asked for for the
fiscal year ending June 30, 1869, but it was not appropriated. The gen-
eral assembly of the State of Illinois, however, looking to the accon-
plishment of the proposed plan of improvement, directed the construc-
tion of a lock and dam (at Henry) as the first step in the work (act
approved February 26, 1869). Operations on this work were carried on
under the directions of the State board of canal commissioners, in sub-
stantial conformity to the plan of improvement recommended by the
United States Board of Engineers. )

Trom the general appropriation of $2,000,000 (act of Congress ap-

proved April 10, 1869), $84,150 was allotted for improving the Tlinois
diver. It was decided to apply this toward dredging the bars between
Henry and the site of the next proposed dam (at or near Copperas
Creek), so as to give 7 feet depth, with less height of dam at the latter
place. In recommending this application of the fands, General Wilson
states:

Former dredeings on this river by the eovernment (in 1859) have demonsirated the
fact that permanent improvements can be effected by this method.

Work under this project was commenced October 28, 1869. :

In the following year (1870) General Wilson directed a change in the
plan of operations, so as ‘“better to subserve the interests of navigation.”
His modified plan proposed that the funds should be applied to dredging
an open channel 150 feet wide and 4 feet deep at low-water, and to build-
ing “catchment and wing-dams,” where necessary. Those bars which
formed the greatest obstruction to navigation were to be dredged first,
and it was proposed to continue in this way “1.‘mt11‘1]1e. means for slack-
water navigation are fully or nearly furnished.” From that time to the
present, all dredging operations have been substantially in accordance
with this plan, except that in many eases the channels were not dredged
to the full width contemplated. e

In the fall of 1870, Col. J. N. Macomb, Corps of Engineers, succeeded
General J. H. Wilson in charge of this work. Under his directions a re-
vised estimate of the cost of dredging the channels (150 feet wide, 4 feet
deep) and building the guxiliary dams waslpg‘el‘:arcd, amounting rom}d
numbers to $392,000, provided money sufficient to complete the }\*01'k in
two vears should be appropriated. The estimated cost of subsequent
maintenance was $20,000 for building dredging machinery, boats, &e.,
to be operated by hired labor; the annual running expensesrl)em g‘e§t.1-
matedat $8,000. (Report Chief of Engineers for 1871, pages = 9 and zao.z

During the period that Colonel 1}1;1(‘,011113 was in charge of the work
(1870 to 1877), operations were eqnt nued by dredging, bm.]dvl.n‘g’ dams,
&ec., at points where the int.er(is‘rs of navigation called for work, all on
the general plan adopted in 1870.
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The annual report for 1873 (page 437) states that the—

Improvement has thus far been earried on conjointly by the general government and
the f".«_l‘:it_r_- of Illinois, according to o system ;ld(;p!'vd some four years since; the State
pf Ilinois undertaking the building of locks and dams, and the United States prepar-
ing the river bed so as to aftord, when the dams shall have been built, a navigation
for vessels (11';1}\'i11g 7 feet of water, To complete the last-named part of the work will
probably require about $350,000, * * #

In the mean time the State had built a fine lock and dam at Henry,
while the general government had “prepared the river bed” from that
place to Copperas Creek, in the vicinity of which a second lock and dam
were to be built. :

In 1873 some arrangement was made by which the government under-
took to build the foundations of the Copperas Creek lock, at a cost of
about $80,000; the State was to umnplbte the lock and build the dam.
Operations on the lock-pit were commenced by the government Septem-
ber 1, 1873, and continued until the end of September, 1874, when the
foundations were finished, the work turned over to the Stnfe, and has
since then been completed. In the fall of 1877 Capt. G. J. Lydecker,
(iorps of Engineers, was assigned to the charge of the work, relieving
Col. J. N. Macomb, and dredging operations, under the contract then in
force, were continued to the end of the last fiscal year (June 30, 1378),
when the contract was closed ; since that date no work has been done.

The extent to which navigation has been improved may be briefly
stated as follows: The State works at Henry and Copperas Creek fur-
nish a reliable 7-foot navigation for a distance of about 100 miles. On
that part of the river below Copperas Creek a present navigable depth
of 4 feet has been obtained over the worst bars by dn-nl;_-'h?g', building

wing-dams, &e., but other bars remaining unin;p]fm'ed will not carry
more than 23 feet during extreme low-water; consequently through nav-
igation is limited to that depth during low-water season. SO
- All work on the river has been done by contract. Its extent and the
amount paid therefor to contractors may be summarized as follows :
(For details, see Statement A.) % PRl
(a) Total dredging, 811,434 cubic yards ___
(0) Time work by dredge (snagging, &e.), 1 e

L

(¢) B‘msh and stone dams, about 6,000 linear feet
(@) Foundation Copperas Creek lock JEER TR O
(¢) Removing wreck near Peru ;"u 00
45
Total paid to contractors......_. .. '51-1 762 14
4 A , , e S e 2V ey
m(.rllic a-gf.lle{lclte length of dredged channels is 123,320 linear feet, vary-
! bI{l)l \\1{ 6 1Tii1om ?L_(l to 150 feet, most of them being under the full width
dbblbllfet. 1e dredged material was largely used in formine dikes and
« < AT (O L s ‘ T 3 - = > ¥
tamb or contracting the river or closing lateral channels. in addition
0 the brush and stone dams referred to above 3 '
The total amount appropriated for the i i
! al ar e or the ‘ovement, fr 26
30, 1878 (Statement B, appended), is l,_lll_“_lf]_({\,i o Ao Jmne E=10) 15
Amount expended to June 30, 1878 (Statement C, appended). is . ... . Hl‘]]] }}1:} U'S'
] g WBueeeeoo. 471,016 5
Balance available July 1, 1878 . ____

_ The principal facts gleaned from the preceding historical fi
improvement, may be recapitulated as follows: iy i
zllgg?l)ted by the Board of Engineers af :
jia;)‘lz.;_ \’:"}:)(;}[ E{){;,I)\ﬂzluul j{\L}l;ll (sl'flt‘(:k’wntm') system, designed to furnish a re-
Sablbeles “'].lp}‘[*u .m]_]_;(11}11%1%‘11‘1}.10!15 sluﬁl’c_:urnt- to carry out this plan were
ol iey Wlio 1] . the ate r)_{ [linois undertook the work of build-

g the necessary locks and dams, substantially on the plan adopted by

sketeh of the
_ he plan of improvement,
ter extensive surveys in 1866 and
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the board, and up to date have finished two of these works, viz, at
Henry and Copperas Creek, the general government building the lock
foundation at the latter place. Asauxiliary to the State work, the gen-
eral government commenced (in 1869) dredging channels through the
various bars between Henry and Copperas Creek, to a depth sufficient
to give 7 feet navigation when the dam at Copperas Creek was finished,
intending to continue down the river, and in this way provide for the
required depth, with diminished height of dams. This plan was soon
modified (in 1870) to dredging channels, 4 feet deep, through the worst
bars, taking them in the order of their importance as obstructions to
navigation, so as to enlarge the navigability of the river as rapidly as
possible. In connection with this work, wing-dams were built, and side
channels closed by brush and stone dams, &e. These different changes
were ‘ rendered necessary” only becanse Congress did not appropriate
sufficient money at any one time to warrant a start on the plan recom-
mended, while parties interested in the navigation of the river called for
immediate relief., ’

The only work done by the general government, applied to carrying
out the plan adopted by the board, was the construction of the Copperas
Creek lock foundation, and dredging in the pool above; the total expen-
diture for these purposes was about $150,000. All other expenditures,
amounting to £321,016.58, were on the plan of dredging open channels,
building wing-dams, &e., to give immediate relief to navigation ; hence
this may be regarded as the “general plan adopted.”

In addition to what precedes, I am called upon to state ¢ whether any
material changes are in your (my) judgment necessary, and whether, in
any plan for the radical improvement, the worlk already accomplished
may not form a component part.” i

It is my opinion, for the reasons to be given, that some material changes
in the general plan adopted are necessary, in order to accomplish, at an
early date, the ultimate object; but that the work already done may
form a component part, and aid in the execution of any plan for a more
perfect and radical improvement. The objections to the present plan
of operations may be stated in general terms as follows: Slow progress
towards the attainment of the completed improvement; temporary char-
acter and excessive cost of the results obtained. I do not know the
nature of the agreement by which the State apd general government
co-operate in the work ; whether it is a well-defined and binding &1_fa1r,
or simply an indefinite understanding. Tn either caseitis one 91 the
principal causes operating to retard the progress of the work. The m-
terests involved in its completion are not local simply, but widespread,
and it is my belief that the improvement would be attained more sp_eetl-
ily, and the various interests best subserved, if the whole cost and direc-
tion of operations for the improvement of the river were assumed by
the general government; and it is eminently right that thgs should be
done when the national importance and general c_ommercml value of
the route are considered. The State governient ml_l h_a-\'e nm(_:'h more
than its share of the expenses if it enla;‘;;‘es the Illinois zmd. Michigan
Canal to give to the through line the \\'ulth‘ and depﬂk (153:?1;1!6(1; thq
estimated cost of this part of the \\'01'1{. being ab{)l.li? £16,250,000. :'Ef
the ultimate improvement is to be obtu.me_d by carrying out the slack-
water system, it would be far better to build the necessary locks and
dams at once, and not do any more dredging in the pools 1'esult-_1ng
from their construction until they are completed ; afterwards, 1.111&3
dredging could be done where needed, at less expense,31(-11(1}.‘(&10?“0.1"]&
would be permanent, or as nearly so as possible. On this plan we can
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speedily, economically, and surely secure the radical improvement desired ;
one which would furnish a certain and reliable navigation at all times,
for vessels drawing 6 feet; and if the necessary appropriation can be
obtained, I would urge its adoption as the basis for next season’s opera-
t:(l;n's. The work already done will modify in some of its details the
illlllt%}%gf ],,"‘UIE]OSQ(Eby_f,]lm-' :‘»09711’1 of Engineers. Without going extensively
0 these details here, it may be sufficient fo state that instead of three
more locks and dams, it is my opinion that only two will be necessary,
}110 last dam on the river being located in the vicinity of Columbiana
flats, about 31 miles above the mouth of the river. The fall of the
river in these 31 miles (as shown by profile of 1867) is 3 feet, or only 0.1
foot per mile. The depth of water is considerably over 7 feet for is::).;[
Qf the distance, and but little dredging would be required to give this
depth throughout, while the conditions are such that channels of ““‘.'_
desired width could be made, and they would be permanent. The total
cost to complete, by this system, should not exceed £1,000 000, 7
‘f\'hatever dredging is necessary should be done by machinery owned
asnld operated by tl}e government, My annual 1'@]101-{- for 1878 contains
t‘ins 1‘ccom11'}endat101! and the reasons therefor. I mu-',' add tf}’\\'ll':lt is
;l‘iit(tzﬁltligl)emt, t_-::l‘di] fro.m an examination of the statements accompany-
. o 8 I*I (6} ty it w 0&1}(1 appear tlmt_ the average costof dredging, inelnd-
;112,7_. e e aborate surveys and engineering operations necessary in fol-
‘0\1\ l_ngrmhlt the contract system heretofore in use, was over 40 cents pér
1(.,\t} )1]?, 3}_’.&1%1. I would also note that my predecessors in charge of the
st(lzfzgt.'la\ el" on (}ﬁfe-‘l:en‘t occasions, recommended the purchase or con-
o ion 0; a dredging outfit, to be operated by the government.
111ea-m~ Jttlu(ﬁtl_on as to w_hat Is our best course, if we cannot have the
us to build the locks and dams, remains to be answered. In this
g&sg we a;;'hn}ﬂd prepare for obtaining the best pl’ac’ricablu-iu'q;m\-'mnenlt
p)(;s:ilgligic]fl)gitﬂd the_ construction of wing-dams and dikes. it 1- ]'lll.l-
po tl L ]r: ate ]_‘lOSl‘tIVL‘.]_\-' to what extent the river may be improved
ay(:h‘lllgllnelftﬁ?[;hf?(}?ng'hlI s]:olulil f}ook for something much better than
ity eet wide and 4 feet deep, the limits indicated in the
report of t]le Bogml; but it must be rrléaenﬂ)erml“tt]jfi.ltmtl]]lt:l%i-l “1] }tnh('
under consideration the whole length of river. up t ]-C Qall e 1ad
Jhave now in question only that pat‘rt from (_‘-n’} 3]3*’? ("‘ﬁ"i- (}He, e
mopth,l\_rhere the slope is less than on the u{a}aéif‘i{-{}lﬁﬁqu;:ﬁ} t‘o lﬂlc
water discharge is considerably greater. The distance from Ytk
Ml e v greater. The c l.stru!c-e. from the lock to
of 91 fout, giving o moan ull of 0,15 foot por o are e PRofle of 1867)
of bars and shoals on which the depth 1';%11]?11'L ,--ﬂle ks ks
1% about 70 miles, or a little mnré ﬂJ]lml c;1ae'-—1{:':\l_{}\t(lmﬂ‘;15-I?SH g e e
18 uni?qrhumtc that the surveys and records t(lmr(-(:? [:.];tll}‘e'-dl?mme' !
accessible to me, do not supply all the data req "w"ld" il i
cussion of the questions before us: they i'u;'ui\-']m\“'('(- -for. o
show that a slack-water system can )'bc 1‘(‘-1{‘1"; “ S s e
but little that is required for a careful t*olmi;lé ll\t ‘111t1151I1fA;11')];,' i
improvement. For that now under COi-IHil‘].l.‘l‘él’-ﬁff}lll{n\:' ; ‘]Ut.her lllel'hu:l;\: ok
some certainty the low-water discharge at differe § ﬁlfmll."] k“““.' with
tion of the river; but from the records Do
1'(!]1:11)1(1; information on this point, and I have beer :
d.(:termmed, for the reason that nij ](}\\--\\‘-'tt‘er -‘ut"“f]\l AN 0t
sinee my connection with the work begﬂn: 1 IOI(Ill‘J'{J }.]fl’q{: been reached
been able to gather, it cannot be assumed as l‘YC(‘U(?]P:Hrrl ‘)cl;c-ts - ave

per second. A channel 200 feet wide and 6 feet dm‘; -\’\{:(t}]t: (iu[;iu i‘eef_
= v of a4 8lope ot

1LYy possession, I can find no
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0.2 foot per mile, would discharge *1,548 cubic feet per second, whence
it is to be inferred that such a channel could be made and maintained
through the different bars, if the low-water cross-sections outside of the
channellimits are properly reduced by low dams. The amount of dredg-
ing would be very great, not short of 8,000,000 cubic yards probably;
with suitable machinery and systematic work (i. e., completing each
channel before commencing on another, instead of moving from place to
place simply to supply the present wants of navigation), it could be done
at 15 cents per cubic yard; but even at this rate the first cost of the
dredging would be $1,200,000; the auxiliary wing-dams would cost at
least 50,000 more, and the subsequent annual cost of maintaining the
improvement could not safely be estimated at less than $15,000. It is
possible that the amount of dredging mightbe diminished by an increased
expenditure for dams and dikes, but at present I have no data to show
that any saving in cost could be effected in this way, and it is not believed
that the construetion of channels materially smaller than the one indi-
cated would meet the ultimate requirements of the route. The time in
which the improvement could be accomplished on this plan cannot be
stated definitely, nor can any positive statement be made as to its per-
manence. It is highly probable, however, that most of the work would
stand well, deteriorating slowly and gradually ; but in some localities it
wonld be liable to sudden and complete destruction at any time.
Comparing, now, this with the slack-water system, it is seen that the
Jatter has the advantage in every important feature. It will cost less,
can be accomplished within a shorter period of time, its results would
be certain, and the improvement would be permanent. It may be proper
to note here that those at present interested in the local navigation of
this part of the river seem strongly opposed to the slack-water system,
and really look upon the structures at Copperas Creck and Henry as
obstructions to navigation. The point is, their boats are adapted to a
low-water nn\'igntim{, and they would prefer an open channel of 4 feet

. rather than have the additional depth and pay the tolls now exacted for

the passage of the locks, the owners of boats and barges claiming that
these tolls are excessively high, constituting almost a prohibitory tariff
on their business. If, however, the construction of the remaining locks
shonld be undertaken by the general government, th91'c3I\T0111(1 be a de- _
cided change in this respect; the tolls then collected being reduced to

the amount necessary for maintaining and operating these works only
would be a small matter, and would cause no complaint, when the great
advantages to be derived from the improvement are recognized. But-
as it is now, the locks on the river are under the same management as
the Tllinois and Michigan Canal, and the tolls from the former are un-
doubtedly applied, in part, atleast, to maintain the latter. It would seem

*By de Prony’s formula: i
—100+/ K 1—U. Lo'=1.41 feet, o L2
0 iy whence discharge = 1,692 cubic feet.
By Lytelwein’s formula:

r— O4.5 1/ Ik 1=, 11 =1.27 feet, 2 S
3 % whence discharge =1, 524 cubic feet.

By Bazin’s (river) formula: [

i WL
V= e 06 —1. 19 feet,
=4/ 0.00028(1 + 3
; whenee discharge=1,428 cubic feet

The mean (1, 548 cubic feet) is taken above.




