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LETTER FROM CAPTAIN G. J. LYDECKER, CORPS OF ENGINEERS, TO
PRESIDENT OF THE BOARD OF ENGINEERS.

UNITED STATES ENGINEER OFFICE,
Clicago, 1ll., November 4, 1878,

MAJor: In accordance with the resolution adopted by the Board of
Engineers, of which you are the presiding officer, af its last meeting, I
have the honor to present the following report bearing on the improve-
ment of the harbor at Chicago, Il

Statisties are not needed to show the magnitude of Chicago’s com-
mercial and business interests, and I assume that the necessity of pro-
viding a complete harbor, sufficient not only for present but for future
requirements, will be conceded without argument; the question before
us, however, involves something more than the interest of Chicago, for
her relations to the whole country—to the East as well as the West—ele-
vate it to one of national importance, and it must be admitted that a
harbor ample for the requirements of any other point on the upper lakes
would utterly fail to supply what is needed here. This fact should be
kept in view when deciding upon the necessary works, remembering
that the demand for enlarged facilities is a growing one, and that those
which are abundant for to-day will fall far short of what will be required
a few years hence. The great depression in the business of the lake
marine during the past five years cannot be regarded as a prelude to
its extinction; as well assume the general depression in all business to
indicate its coming destruction. In times of prosperity, railroads will
not compete with lake transportation at losing rates, and without such
rates it is difficult to see how any competition will not leave good mar-
gins for profit to vessels.

Prior to 1870 the plan of improvement at Chicago was that common
to most of our lake harbors, viz, two parallel piers extending to deep
water and furnishing an entrance to the river, this, with its branches
constituting the harbor to which the commerce of the port was re.
s;cl‘lcted. In his report dated November 30, 1869, Maj. J. B. Wheeler,
Corps of Engineers, after calling attention to the general interests in-
volved and the extent of Chicago’s commerce, states :

It is manifest that the Chicago River istaxed toitsutmost capacity to ac : 3
the prc&‘tt.mt f:o;.}t?iit_ion of :_lﬂ'z-tirs?a.ml i‘]l.’it‘jitifii:stﬁtit(:-;'{; llllziillzci&(ﬁ:q tllrtl\ul:?ti;l(;?]t\].“ll;:?}:f
commerce rapidly growing. I would therefore propose inclosing a portion of the
lake forming an outer harbor that would meet the present wants, and capable of be-
ing enlarged as the future might require. My plan would be to continue the Sorion

the extension of the south pier until it is equal in length to the north, then build a

breakwater at right angles and extending southward for 4,000 feet join 1
: at i _ xte g8 : et, and the B

extrmmi_‘y p[ this pl-ezil?\sf-.}.t'pr to the .-slwrg by a pier. An (:ln(uning <’)I‘ 300 j‘l._?‘\-lrl 3'1'”:“[‘3113
to be left in the }nrefl'_i(u‘].m_ng the north side of the basin to admit vessels from the
har.bor entrance. This Lnasm would contain an area of about 275 acres, one-third of
:\‘luch would have a depth of over 12 feet of water and the remainder g {lc}:fh of over
7 feet that can easily he deepened to 12 feet, affording a splendid harbor of refuce for
all classes of vessels sailing to and from this port at the present time, %

The estimated cost of completing the outer harbor as here proposed
was, in round numbers, £900,000. (See Report Chief of Engineers for
1870, pp. 99-103.) 5

I would call particular attention to Colonel Wheeler'’s use of the ex-
pression ‘ harbor of refuge,” and note that he in no manner states this
to have been the object of his improvement; it was sugoested as an
incidental advantage only, but his object seems to be clearly defined in
the first part of the paragraph quoted— : z

The Chieago River is taxed to its utmost capacity. * * #
quate to meet the wants of commerce rapidly growing,
q 4 .

# %

It is ntterly inade-

Iwould therefore propose
an outer harbor that would meet the present wants, &e. et
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His project was considered by the Board of Engineers, convened by
Special Order No. 1, Headquarters Corps of Engineers, January 5, 1870,
and its report thereon is as follows:

The Board is unanimous in the opinion that great necessity exists for the construc-
tion of an outer harbor at this place, and approves the location and method of
construction recommended by Colonel Wheeler, suggesting, however, that the con-
struction of the south or closing pier of the proposed harbor be deferred until the
effect upon the bottom by the construction of the breakwater is observed and the ne-
cessity for such a pier shown. * * *

The Board is of the opinion that the improvement of the Calumet River will not
afford the relief needed by the crowded commerce of Chicago, * * * the plan of
an outer harbor, already recommended, being capable of any extension demanded by
the future commerce of the city. :

(See Report Chief of Engineers for 1870, pp. 124, 125.)

The next appropriation bill (act approved July 11, 1870) contains the
following item:

For enlargement of harbor facilities at Chicago, IlL, according to the plans of the
Engineer Department, $100,000, and for a harbor of refuge, $50,000.

Only the first part of this is for work according to plans of the En-
» gineer Department; the harbor of refuge is something outside of these

plans. TIts location is not even specified, but it was construed to apply
to the improvement at the mouth of the Calumet River. These extracts
from the record seem to establish conclusively that this outer harbor
was designed to give increased facilities for commeree, and to relieve
the overcrowded state of the river. Besides the record, the plan of work
itself proclaims that it was not designed as a harbor of refuge; the only
way provided for entering the outer harbor was an opening 300 feet
wide, to be left in the pier forming the north side of the basin, so that
a vessel entering between the north and south piers, on a westerly
course, would have to make an abrupt change of course to the south
before getting into the outer harbor; this she would not be apt to do,
for having come under the lee of the north pier, she would be perfectly
sheltered, and could proceed quietly up the river, if it were not too
crowded. Again, the depth of water in the outer harbor was not suffi-
cient for safe anchorage in heavy weather, and the bottom being sand
to a depth varying from 8 feet to 10 feet, would furnish no good hold-
ing-oround. While it may have been unnecessary to discuss this point
at such length, it has seemed to me important to show that this outer
harbor was ot designed for a harbor of refuge. I have conversed with
many prominent business men, vesselmen, shippers, and others mt‘e'r-
ested in the harbor, without finding a smg_;le one who apprecmted this
fact, while a misconception of the object of the work has caused a great
deal of unfavorable comment. ] :

Since the adoption of Colonel ‘Wheeler’s plan operations l}a-m bee?‘ in
substantial conformity therewith, but slightly modified, as follows: J.‘he
south pier was not extended as proposed; a return 300 feet ‘long was
built on the north end of the main breakwater, leaving on the north side
of the basin a clear entrance of 650 feet; the north pier has been ex-
tended 600 feet—not contemplated at the outset. The easterly break-
water has been completed as designed. )

The Board of 1870 suggested that tl}e constmc’c-zon_of .the gouth or
closing pier be deferred until the necessity f{)r such a pieris 31‘110'\1 I Ifl
its present condition the outer harbor is exposed to southeasterly agoil_{llb,
which prevail with considerable violence, and having'a sweep of “mm‘
25 to 50 miles over the lake, createa heavy sea sufficient to cause v %asels
to drag anchor and which would prevent their lying at _\\*1@2:1\"}35. I‘E
would therefore appear that the construetion of a cloging pier is now
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necessary in order to protect the harbor 1':-(s‘m mutiu-:l_r«:ivr?;.' .\‘!’{‘u'ms, and
thereby render it available for safe occupation at ;nl_l times, “Ill'. south
pier as originally designed would furnish the required protection, hut
it would be objectionable in certain features Which could not have
been so apparent in 1870 as they have become sinee the construction of
the eastern breakwater was commenced. Very foyw sailing-vessels seek-
ing this port in times of northerly storms attempt the river entrance
but if any entrance is attempted, they round the southerly end of the
breakwater and try to anchor under its shelter or to reach 2 place
where they can be picked up and towed in by tugs which could nof ven-
ture outside; this course will be still more generally adopted when the
work of deepening the outer harbor (now in progress) shall have been
finished, and it is therefore important to modify the original plan so that
the closing pier will not interfere with this way of entering. My memo.
randa of May 4, 1878, already before the Board, give reasons against car-
rying the south pier to the shore line as origimally proposed. During
our last session doubts were expressed as to whether wharves wonld
ever be built in the outer harbor, but since then I have made extensiye
inquiries on this point and feel justified in the opinion that wharves will
be constructed VEry soon after the necessary protection from all storms
and sufficient depth for all vessels are furnished. It is trpe that only
one wharf (that belonging to the Illinois Central Railroad, and which is
seldom used) has yet been built; but it must he noted that the depressed
condition of businegs interests since the breakwater was completed hag
interfered with many projected enterprises all over the country, and even
before this the great fires in Chicago rendered it impossible to carry ont
Improvements in contemplation at the time of their occurrence ; hesides
we have seen that wharves could not be occupied during sr_:ul’lzuasrerly
storms, and thig fact would probably have bheap urged against their con-
structiop until after the completion of even in times of
Prosperity. The reserved rights to ap unobstrueted water front within
the limits of the Lake Park (viz, from the north line of Randolph street;
South to near Twelfth street) may present some obstacle to the construe-
tion of wharves on that part of the 14 ke shore; Iy
rights can and will pe I '

ut itis stated that these
: urchased when the time for building comes,
South of the Park limits there (
tion of wharves, anq t}

appears to be no obstacle to the construe-
: 1¢ plan of closing pier should leng itself to an
extension of the System of docks as fap south on the lal
future wants of Commerce may require.,
As fulfilling the conditions hereip indieated, I would rec
lowing plan of closing pier as g substitute for tj
Commenciug at a point (A) on the prolongation of the line of eastern
bl‘e.akw&-tcr, and at a distance of L,000 feet from the south end thereof:
thence on g straight line to the point (B) of intersection of the north line
of Twelfth street and a line drawn parallel to and 50 feet to the east.
ward of the dock ine along the Lake Park, as established by the Board
of Engineers in 1871. From the point (A) bhuild 4 “refurn” to the
north 200 feet in length, and more, if it be found that the opening is up-
necessarily great or thaf it admits too much geq into the basin, ~
In the execution of this plan I woulq Propose, first, to huilq and sink
at the angular poing (A) an angle crib 30 feet wide, correspondin e to
the directions of the pier : ; to make the remainin g ;;irfs

and its “retyrn ?.
‘return? of eviha © Lol el SR : g
of the “return” of cribs 30 feet; wide, and the pier of eribg 16 feet wide
S on hearing piles, unless during the

using throughout the system of erib
progress of the work something better shoylq be developed, The total
pler with its return, as per Plans and estimate here-

a closing pier,

easy
¢ front as the

ommend the fol-
at originally proposed :

€ost of this closing
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. b Ay riginally pro-
ith, would be $135,500; the est-mm-t}(id. eosthf(; t‘gife 12111(?5;1.0 62 fhic ouiad
WItL, 8964,843.73. 'This plan will increase the a ' vessels
sed was 8264,843.73. 51 ing for the direct passage of vesse
]_)Ob(_‘[l W 4 the necessary openine for the 5 » south

-, provide the necessary oy 5 in to the extreme sout
harbor, provide the in, and extend the basin to the ex A
reen the lake and basin, and exte SsrotiiShnshrefathia
betyenr s e if wharves should be constructed s e
s » g alke !"u'k 1t w h(ll\ es Sh . S lld ber Ont]]_we]}
limit of the Lake Park ; between these and the river wot
i % etween these s sted by a breakwater
he communication re to be protected by a breakwe
point, ¢ ‘hese wharves would have to be p BULEL heshe
rotected. These wharves ;i hoioh it ivenldnot be
piOtU«f}-‘ ’ h from the proposed pier, and thoug X t
izt rom the propose T, i te that its cos
extending south ild it, we may take nc : ek
: * the government to build it, J Tile leavinge
hrovinee of the governmer ( in deep water, and, while leaving
provinece 1 . £ further outin ¢ eey 4 s ) = e
os§ than that of one ; s dock line (500 feet),
would beless tha ication between it and the doc .
o for communication et red. Finally, even thoug
ample room s would be better sheltered. 1ally, :
s at the wharves would be  is completed as pro-
vessels at the whe built, when the outer harbor is completed as pr
rves should be built, when : ; t anchor in it while
1o wharves shoul * vessels could safely ride at a1 =
sed a great number of vessels oad carco. watchine for a favor-
Ve 1-“ g tunity to load or unload cargo, w i}tﬁh f’t changes of
et oppm& and avoid in this way the frequen i:, ~save
a gaili ay, &c., ¢ = it £ T Vessels—sav
31-’1‘{] *"“1\‘1}:{;’:11(1 are mOW necessary to make room for other
berth—which are iver. ks will
2577 and relieve the river. yosed works wi
ex]u.lff‘e}]lllg 1mm' for us to consndel: thﬂthgr the‘ll)rgliz‘? ST !
It ll\ul?ﬁltll]:l’[ is needed or even de.su-a.-bie fﬁ ghﬁa;,fiﬁ) AL
Supply ¢ Is, will vessels be able to enter the hax e refuge?
: er words, will vessels be ¢ o , good harbor of refuge?
= Oﬂl;'l ‘\\‘\"'111 {he proposed works prov Jdt?‘& gl??ber of Froasele db s
J%]]l(t;‘f-‘ aftolly Suahs ahilny i o %(nig?iﬁg — (from Rush street
DN OTThEasterly i i) lower reach of t : s waiting
rieinitv: at the same time the . i I vessels waiting
\'“;ml.tf\'t’ ‘tl]tl:tg;bor entrance) is generally 010\'1\ d“(fﬂ gﬁé lakes; it is then
hlqug}‘ l')m'--ﬂ;le wind to start on theirvoyage («:ﬁétempt this entrance. I
f;m"] "‘ill"‘:‘?l"-“{q S S saLl}llg‘-l\'Esse}(}E?d; end of the breakwater at
a dange: 8 ressels round the s : ino followed
re stated that some vessels : urse being follov
have stated that s - its shelter, but this cours g i
Hmes 1 anchor under its ) he available anchorage
such times and @ ould soon fill up all the avs Lt e
AV oTe nber would & ling-ground in the oute
by any great nun It rs.  The holding-g ] P
o ¢ O R, COmers. A : o c’t:long
and block out the late relied upon during s
ground and ¢ Joor to be re { i
i it places too T imes would be liable to drag
harbor is in most ] e T I
: i, 80 that vessels ab & some total wrecks. oW
northerly blows, s 0 ashore. and becom ‘ Lo
., drift to the south, go i ; t vet been able to fir
Al Clior, drits 40, 6 in this way I have not y Bl
reaecels have beell 1051: 11 ] o * Were ‘Q(jked 13‘5’}' &
many vessels have been 10§ tion T know that four were wr i
: yv my own observatio ‘ It is true that the ou
out, but by my oy ere badly damaged. : holding-
- X thers were badl) 2 to obtain good holding
and a number of 0 : sufficient depth to obtain g 14 be
ioht lredged to a s nade show it would
harbor might be dredge b recently ma b2
g 2v.  HExaminations ~water to ac¢
7iz, to clay. Exam e T low low-w
groml‘;la viz, -%.]-.Q,{-[we to a depth of about 20 fpettbézf Mgl
ne.cesis_a;)- tth' (,1)§th- The approximate 886011111) O SALi G0
complish this object. rould be 2,215,000 cubie yards, it
e k-line would Dbe 2, t it does not appear
the established doc t $443,000. But it doe i et
ants ner cubic vard, would eost %443, all that is required for
cents per cubie yard, -en then would be all ths : et bt
sr harbor even recommend this course,
me that the outer ha ore 1 would not recommenc S5 uni-
- ofnoe. ‘1]1(1 tllel'efDle " % uﬂicle]lt fﬂl comim
%)'lﬂi[ft(])lfe I({f};{?}v;idf o in the outer harbor to a depth s !
11 I Sills rth-
. av 16 feet. % . » water to the no
ca'f[}im;i?{" (ﬁ]()ﬂfi itt"rel"iﬂr breakwater, lom‘t(:%:?tgﬁ%n the tracing here-
e th pier (as indicated T e
1d eastward of the north pier (2 ovide a perfect harbor
ward and eastward o in my opinion, provide a pe
TR . my op 3 : cheme
e “tc" nrl:id\,vliltlh thjf; 0%].[(31“ works, Woﬂth cmnléllefg :?nil navi-
PO, s in connectio ' irements of commerce ¢ .
refuge, and, in connect for all the requirements i
improvement sufficient for a il is incommensurate wit
of improvement su ] : an such a scheme is incomn 1
5 o thing less than sive inquiries to be
B a]wtl‘h;;i:‘olved I have caused (E'Xte}::’i}ng qléltlo the desira-
Y rres, A"‘-;‘ I‘ % ~. w\‘ I v -
the great mt\u‘n{s ght'l-iﬂ a general expression ,0 10.1)]11n¢11i1110115 approval
ot A oden g of Twater, and have received a uns
bility of such a brealkwater,
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of the project. This breakwater would cause a good anchorage of ample
e:;tent for all comers, of easy access in the most severe storms, and
du‘gctly on t-he_ route to the port; tugs lying under its protection wounld
be in good position to reach vessels arriving in distress, and the entrance
to the inner harbor would at all times be safe. The cost of such a break-
water would not be excessive, when compared with the interests at stake
and with the expenditures already made and contemplated at other
places. For example, comparing the harbors of Buffalo, Cleveland, and
;]b}l:‘():a-g‘o, tll:} ‘nunﬂ)@r of vessels entered and cleared at these places, from
s (; .J %3131%13 ui(’:“lgssgf-e, éls)prer‘publis};gd( r::pgrpiof ther(_?'h ief nfEngiimelf;,

y 40,1843 Cleveland, 40,209 ; Chicago, 127,479, or about 50
per cent. more at Chicago than at both other places combined. The
amounts heretofore appropriated and the estimated cost of completing

emxéi?{lg projects for the same places are shown in the following state-

! Buffalo. Cleveland. I Chicago.

Appropriated prior to 1865

Appropriated from 1865 to Juno 30, 1878 ir B oa A dEa ot g o

947, 600 00 | 349, 686 00 | 763,404 00

Total appropriated to da i : ;
Estimated chstp ufrf12;cunplet.irz’}.gr'ltl1 | 12755, 000 06

to... : . 555,204 84 | 1,033,005 00
existing projects .-..-_222"""| 1,735,000 00 | 1,600,000 00 | ' 225,000 00

Agoresate I
geregates 2,807,034 05 | 2,155,224 84 | 1,258 005 00
|

In this statement the estima 3 ing are deri
e imated costs of completing are derived from the

1877, by deducting fr i
: i y by d ng from the amounts stated therein the
1;2:2311{;&8 gpln opriated b{v the act approved June 18,1878, If we should
lesset(hse =tl}{13 aggregate for Chicago Harbor by 8600,000 it would still be
o Oz;,-lnt hat _tor e%t-her of the other places, and should be sufficient. in
i 91 e?nlp‘letmg the outer harbor, to construct a detached I}rc’ak-
s bé ofn?:lr % 01%1(5)1,,10 locatg(l as herein suggested, supposing the breakwater
S é 'Sb‘ : ee}t wide, and, if necessary, on a pile foundation. .
han d 0Y E §10W1ng I have no hesitation in recommending that
el 113, in 11&.111 g upon .the lo_ca‘mou of the breaky rater, as indicated
o theﬂlgo(ﬁgx?'irﬁt; ’go 11112.%;&3 its (iost a minimum, and at the same til-n-é
- onditions: 1st, to cover a cood hor
St c?) o ) : T a good anchorage ground :
‘ ring effect over the southerly : o th 4
s v o ) herly entrance to the ounter
5, od, to provide for a continu shelter from its - imi
e E: ous shelter from its outermost limits
In connecti rith this p i
& c;) inection with this report, T have also to submit :
st. A letter to the Secretary Board of Tr Jhi
St ) H g rade of Chicaco, requesti
certain questions, and any information lnearin:fr(;l? Lh(éhigig;) 119q111l(,‘stmg_ el i
contelnpl{n—cd_ £ {5 al sn lJLCE Uf lllll)l‘l)\'t.‘]l‘.mlts
2d. The answer to the foregoine of a i i
r to the ) { a committee ap be side : i
in3.1._ .:-& f*,ommumcatmn fromh’R. § Liitlvﬁeld, ovcrstl:ell‘mi:lgfi(*lfl.itgi1f01Md(r F-h“ F“]-}‘]‘m:'fl
quiries among vessel-men and others, : 4 ety
4th. J‘-ktr:wiug-scale,1”:G(li}’j
suggestcsd :_md recommended,
oth. Estimates of cost.

showing the wh : oAy
3 oleplan of harhor improvements herein

.

I I?_avrfa also several sketches on a larger seale to sul
shm]nng n more detail the results of surveys and e
31111%;51 116 loiatli:?ns of the (rlos%ng pie_r and detached breakwater: a] 80 men

anda showing results of examinations bearin g on the same ls‘u‘)'(: rl
BB r Y al- v 1 v : L : 2 L
zi‘)&(ﬁx}u,]‘l?hof *Ildlr'e bottom, &e. Detailed plans of the angle cril -ﬁ'lldtoi,r'

i re(;ltu‘vg;gbeoi?ltllllg pnir} ‘Elﬂll} partial models, have been ?n'ep-uwi :

A 7 0L the outer harbor has been m: i ok iz

¢ as been made, but it has been 1mpos-

bmit to the Board
Xaminations bearing
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sible, for lack of time, to plot the notes. Nothing bearing on the subject
before us, beyond what is shown by existing maps, was developed by this
Survey.
Very respectfully, your obedient servant,
G. J. LYDECKER,
Captain of Engineers..
Maj. D, C. HOUSTON,
Corps of Engineers, U. 8. A.,
President Board of Engineers.

BB 2.
IMPROVEMENT OF THE HARBOR OF CALUMET, ILLINOIS.

In the fall of 1869 a survey of the entrance to the Calumet River was
made. A plan for constructing a harbor there was submitted by Maj.
J. B. Wheeler, November 30, 1869, but he did not recommend its execu-
tion, believing that the local wants and other interests would not justify
the necessary expenditure. The question was submitted to an Engineer
Board in January, 1870; concurring in Major Wheeler’s views, 1t did
not recommend any work; nevertheless the act of July 11, 1870, appro-
priated £50,000 “for a harbor of refuge.” Maj. D. C. Houston, then in
charge of the district, was instructed that this appropriation was de-
signed for the mouth of the Calumet, and he was directed to execute the
plan submitted by Major Wheeler. The plan was, to eut from the river
to the lake, and construct the usual piers to deep water. Work was
commenced in August, 1870, since which time the piers have been grad-
ually extended and the channel between them deepened by dredging.
A detailed history of the work from its inception up to 1876 is published
in Report of the Chief of Engineers for 1876 volume IL. The present
condition and extent of the improvement is indicated on the accompa-
nying sketch. In submitting his plan, Major Wheeler says, ‘the rapid
accretions that would follow immediately on the construction of the piers
present so serious obj ections,” &e. The sketch shows that the shore-line
has advanced about 1,000 feet since the beginning of the work in 1870.
The advance last year was 115 feet. ¢ ;
The act approved June 18, 1878, appropriated $15,000 and the project
for its application provided for extending the north pier 200 feet, and
afterwards dredging a channel through the bar at the entrance. The
work of pier extension was commenced toward the end of July, and fin-
ished on the 5th of October, 4 cribs (each 50 by 20 by 14} feet) being
sunk on pile foundations, and crowned with a superstructure 6 feet high.
The work was done by hired labor, and purchase of materials in open
market, at the following cost:

69,562 feet, hoard measure, pine timber and lﬂ'il'nk? at $13 per M : $ggé %}3
47,972 foet, board measure, pine lumber, at 515 per . o 27
183,158 feet, board measure, hemlock timber, at $11 per M . oo oonn-nnn o
2,929 linear feet pine piles, a9 CENtS. cacove sucnor comunemeomome commnn mmre ; 245 i
470,37 cords stone, at $4.77- --ec cammmssmromnnomsonzsssasmssenoma nnnrnns S0 e
39,343 pounds iron, at 1.9 CeNts ornrosonocomerascosasnmmms s nse mmmt ) o ()52
Sundry bills, tools, machinery, &e - S e O 3}013 =
Labor (pay-rolls for July, August, September, and October)- ccccir snmaeane 3,008

11,013 14

L I3 o A S v SN s S5 P T

During the progress of this extension some minor ROpAbA: WL, Hale
to the old work, such as replacing rotten timber and refilling bosesy
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ond of the south pier with slabs and stone, the cost of which is included
in the above statement. :

When the work of extending the north pier had been completed, a
narrow 12-foot channel existed close along the north pier, and I deemed
it best to postpone dredging tln‘m_lglL‘tLFE. bar until the spring, or, if
possible, until the pier conld be still further extended ; for, qlnl]l tlw:
end of the pier is in deep enough water to stop the bar formation, any
dredged channel will be rapidly destroyed. Comparing the limits 01_.
the bar as developed by our survey this spring with the contours of
last year's survey, it is seen that but little fresh material has been added,
though the bar has flattened out somewhat. The least depth on the bar
in the spring of 1878 was 10.3 feet; in the spring of 1879 the least depth
was 10.7 feet. ; :

The act approved March 3, 1879, appropriated Sl‘l_’,()(l{). fl]lclmmm:;
has not yet been made available, but a project for its application has
been approved as follows:

For oxtending $he NOTEh PIT wevv sennueonsisammmecnmmnrs moen s omr 0077 51“}. 000
For dredging, Tepairs, &€ - -ovnouecmmanr oomnomans osmmen oo es e S B

As soon as the money becomes available, work on the pier extension
will be commenced, with the expectation of building 250 linear feet this
season ; though provision is made for dredging, if it should be necessary
to maintain a navigable entrance to the harbor, it is proposed to post-
pone the work, as heretofore, until the pier has been sufficiently extended
to protect the dredged channel. To accomplish this its end must reach
to a depth of at least 18 feet, and possibly to 20 feet. An extension
of 300 feet should, therefore, be made, beyond what can be accomplished
with the present appropriation. Tt will also be seen that the shore line
south of the piers continues to recede; that the sea breaking over the
narrow sand-spit, between the “old outlet” and the lake,is rapidly
washing away the interior shore line and carrying sand into the harbor;
and that a clean breach around the west end of the south pier is liable
to occur at any time. To guard against this danger, it is necessary that
the south pier be continued to the mainland, as indicated on the sketch
by dotted lines; and this should be done next year, unless the private
parties interested in keeping the “old outlet” clear for dockage pur-
poses construct a breakwater or shore protection along its easterly limit
of sufficient strength to secure the harbor against further damage. This
subject was referred to in my last annual reporf. Further, as soon as
the north pier is extended to deep water the chai inel should be dredged
to its full width.

I would therefore recommend that there be appropriated for the fiscal
year ending June 30, 1881, the sum of $30,000, to be applied as follows:

FOT COMPLOING PIETS «com cme wmms cmmmmmmmmmmoe samms smsems s omoecoes nme $20,000

%)
FOT ArEd@iNg oo« coceemmmss socomnmmaarssmmns msseacmee smmesesmnsmnoos 10, 000

The original estimate for the improvement of this harbor was (see
Report Chief of Engineers for 1870, page 107) as follows:
For 4,096 linear feet piers.. coeeeemee cmecaen oue 3 7
For dred@ing .. «voeeucaans sascrcomm e cae i seennn meen e 8,1

—_

299, 875 52

e e e
78,

71 52
04 00

AT e S R R R R

The total amount appropriated to date is $277,000, of which there had
been expended to June 30, 1879, $262,194.33. The total length of pier
constructed to date is 4,260 linear feet. Total dredging, 280,000 cubic
yards. Loty i
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Jo_mamtdm the improvement after completion will, for several years,
require an annual average appropriation of about £5,000, for extension
of piers and repairs to timber-work above water.

'

Money statement.
July 1, 1878, amount available : §16, 030 04

Amount appropriated by act 11)1:10-\111‘\»-1.111,}1-5, 1‘.3;'9 12, 000 00
3 _ peEls e
July 1, 1879, amount expended during fiscal year "%3: 352 g;

July:1, 1879, amount available. ... ciceitiiininvan S 14,805 67
............... ;8

Amount (estimated) rvq‘nil'ml for completion of existing project 63, 000 00
Amount that canbe profitably expended in fiscal vearending June30,1881. 30,000 00

BiBia:
IMPROVEMENT OF ILLINOIS RIVER.

The first work done by the United States towards improving the Illi-
nois River was in 1852, when the sum of $30,000 was appropriated for
that purpose, and was applied to dredging channels through some of
the worst bars. After this nothing was done until 1866, when surveys
and examinations contemplating the preparation of a complete plan of
improvement were commenced. A preliminary survey was made in the
fall of that year, And this was followed by a detailed low-water survey
during the following year. These surveys resulted in the recommenda-
tion of a slackwater system, but no appropriations applicable to this
system were made, and in 1869 the work of improving the river by
dredging was commenced ; since then operations have been continued
on the same plan, the work of dredging being supplemented by the con-
struetion of dams and dikes to contract the water-way, and assist in
maintaining the dredged channels. A more minute history of the work
is given in my letter to the Chief of Engineers, dated August 30, 1878,
and which is forwarded herewith as a part of this report. :

On the 2d of July I submitted to the Chief of Engineers a project of

expending the amount appropriated June 18, 1878, as follows:

In compliance with inst ructions eontained in circular letter of the 26th ultimo, T
have the honor to submit the following project for prosecubing the work of improving
the Tllinois River, under the act approved June 18, 1878, appropriating $75,000.

It is proposed to continue the work of dredging channels through the various bars,
removing obstractions to navigation, and constructing dams and dikes of brush and
stone, for contracting the water-way, when necessary, in continuation of the plan of
operations heretofore adopted.

From the most eareful study and investigation, I am’ satisfied that this work conld
be earried on with the greatest economy, and to the best interests of the govern-
ment, if we should purchase and operate our OWIL machinery. Under the system of
contract, as heretofore, the price of dredging on this river since 1874 hasbeen 25 cents
and 28 cents per cubic yard, the price tnder the last contract being 25 cents, while
dredging at our exposed lake harbors is done at rates varying from 14 to 22 cents per
cubic yard. If dredges conld pass {rom the lake to the river there is no doubt that
the price for river work would fall at least 40 to 50 per cent.; buti the eapacity of the
Illinois and Michigan Canal will not admit of this, and there is no competition for
the parties owning the plant at present on the river. v ;

From previous experience, and p;u'ii(-ulur]_\' from that on the Fox River, T believe
that if the government worked its own dredoes, the work could be done for 10 cents
per cubic yard. 1 know it oughtnot to exceed 15 cents, including the cost of engineer-
ing and superintendence. Hence, if we should apply, say, $35,000 of our present ap-
propriation to the purchase of the necessary machinery, the balance, §40,000, would

99 1
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excavate 266,666 cubie yards, at 15 cents per yard. The cost of this amount of exca-
vation, at the present contract-price, 25 cents, wonld be §66,666; to this must be added
t-.h(- cost of the engineering party, which would exhanst the balance of the appropria-
tion. In other words, the saving to the government on thisappropriation would nearly
pay for the necessary machinery, Therefore, I have to submit the following pt'nix-:-t'
tor vx]u'-]t:l\n}_r the present :|m|1‘r‘r}>1'i:1.firm: A :

i l-‘nr_ i:ulrhhug or purchasing machinery for carrying on the work, $35,000.

2. As it will take some time to provide the above machinery, probably two months
r}f least, [ would enter into a contract with Mr. H. 8. Brown, the 1!1‘(‘.«2;J1 contractor,
for carrying on the work until the government can use its own outfif, and thereby
avoid any delay in the progress of the work; $15,000 would cover all v:\'l)l‘ILlIilIl!'r‘u
under this head. : : ‘

The balance ll'lf the appropriation would then be applied to operating expenses and
the purchase of materials (brush and stone) for the construction of dams and jetties,

I would recommend that all work be done by hired labor, and that materials be
purchased in open market. In this way the advantage of low prices can hest be
secured to the government, and the work will be better and more rapidly done.

The following instructions from the department, dated July 16, 1878,
were received in reply to the above: Nk

h’_l]le project submitted on the 2d instant for the application of the appropriation of
fpr‘;J,O{lﬁ_J‘, made by the river and harbor act of June 18, 1878 “for improving l'iu‘lili' is
River,” has been received. : l 3 i v
The present time appears opportune for the consideration of the various improve-
ments of the Illinois River, having in view the preparation of a plan for its perma
nent and radical improvement, and it is accordingly suggested, before I'.'ll{iilllll‘ xu-K.‘-
toward the application of funds now available, that you submit at an :"11‘]\71‘[’1\‘] 5
history of the improvement from its inception to the present time .-ahm\‘in--'.‘\\'['r:t :-‘:-1-l
eral plan has heen adopted, and how far the expenditures have been :1}:;1?i1=cl ;'(l‘-':'-'l '.E_
the carrying out of that plan; what changes, if any, have been rendered neces i 25
during the progress of the work; whether any maferial changes are, in your .':Kit[l"r\
ment, now necessary, and whether in any plan for radical i1|1]x?i;\'|-|||L‘{1r the wa 1'-11-l -T_
ie:an}y Ell:!l‘.l)lfl]]}l.‘ill(‘(] may not form a component part. The whole rpu-st.i(m is -»:1(*1(}'":1 1:1-1
é}l';:f;!l’”f[}I}ﬁaﬁ:;;hi;i I'Z:I#(f;:?l(}illullf; (;()llsil‘.lf‘.i'gfl[inll to refer to the annual reports :Tt: the
: NIk ET? and especlally } Teports » survey of
e e 8 el B 18{??-[;}'1111{@};“ the reports upon the survey of the

}11}* report, made in accordance with these instructions, was submitted
111)11( er Nddte of August 30, and, though it has been printed as House Ex
heo‘(,, t(i) 81, Forty-fifth Congress, third session, a copy is transmitted
1‘1;?;:11%1 as Ll ])iz_i.rt Ofi this report. The instructions from the Chief of
ingineers, relating there : November 78, w ollo

g , relating thereto, dated November 21, 1878, were as foll

Bclf'm‘rmglrmri your project, submitted July 2, 1878, for the application of the any
priation of 575,000 made by the river and harbor act of June 18 llh“:h' for i i g iy
ERE lt:xl‘f]ii'_'f Rn’_l.-r, and your report dated August 30, 1878, TI’['IUI.; tl'u".’1n:‘I-llnism]i:i]ltln’n'lr'g
;‘r-ccl)] e ‘nll‘ily, improvement of that river, &c., you are now informed that, u n.nlltll :
Lo lIiIrl}[}‘('“( .lttlln_y of the Chief of Engineers, the Secretary of War has ;mr}n‘.yiln.dl”“,
‘(‘.!]lI]]STi‘:lj(‘]]:;]{:];JQ;O 111}1‘;1’; ()} ﬂ'wi nppmppyrh‘m 1-::{1:1'11_'11 10 a8 may he 11(-:«-55:11‘\"[(1 Ti:::
Sl _”\0”1.n11.tim?, tl;t Tlm' requisite dredging machinery for use in connection
ing expe I CHLLERD llinois River, and of the balance remaining, to operat-

g expenses of the machinery and to purchase of material (brush angd. %) fo
continuing the construetion of dams and jetties, as ]u‘rvtnili r-(- L':{“l] e e
done by means of hired labor and purchase of materials in n_{}(ﬂ; n:-n‘]]‘ju“(wk L

] ” bk o Lel.

OWS:

In ﬂ_m mean time, all work of dredging, &e., had been suspe led
operations were limited to the construction of a new office >?1‘11_.111c U"m“]
boat, and the establishment of water-gauges at ill{l}]_'\‘-.ll 3 ] f}I-"- .(-Nh”"'“"lu
peras Creek Lock, and the mouth of the l}'i-\'_er: some [t*;]\t-li-ttu t’1“'( ‘flir
t}mis were also taken, to be applied to determining th.v -di\{-}n- I-‘t-).,h{"].\ e
river, and local surveys were made at several of t']:: lru-"* Z I'“%L hi
need of improvement. ' b e A

Immediately on receiving the instructions quoted above
were commenced for procuring the necessary outfit, Careful se: 7
Instituted among the various dredge-buildine {".\‘T‘rl];“\;l_l.l‘l : ” h.t'm'-h e
finally decided to havethe machinery for un?mm..‘c'1,]1;1({]fllg}ff"“l\—':l,‘ﬁ'f

g : ) an

y Arrangements
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Tron Works at Chicago, modifying the style usually built there, to adapt
it to the special work in view. It was completed by the close of the
year, and has since then been subject to a preliminary trial, the result
of which warrants the opinion that we have a good piece of machinery,
.apable of doing a good day’s work ; its capacity cannot be stated until
further and more extended trial. In addition to the dredge, there have
been built two side-dump scows, and one towboat ; another dump-scow
will be required to complete the present dredging outfit, The outfit for
the construction of dams consists of one steam-scow, two deck-scows,
and a quarter boat. The towboat was built, complete, at Saint Louis,
but has not yet been delivered for trial; all the rest of the outfit was
built at Peoria, by hired labor under the immediate superintendence of
Mr. R. A. Brown, assistant engineer, in local charge of the improvement
of the river. I desire here to commend him for the great care, zeal, and
efficiency he has displayed in the execntion of these difficult and unusual

- duties ; through his watchfulness and attention to every minute detail,

the entire outfit has been built in a manner most economical and satis-
factory in every respect, so faras related to everything under his control.
On the contrary, the repeated and inexcusable delays on the part of the
manufacturers of the machinery, both here and at Saint Louis, have
been the cause of great annoyance, vexation, and considerable unneces-
Sary expense.

It is expected to move the entire outfit down the river this week to
the vicinity of Pearl Shoals, and start there the season’s work.

Commencing with these shoals there is a series of bars in close prox-
imity, extending over about 5 miles of the river, and to improve that
section is the work immediately before us ; it will require about 100,000
cubic yards of dredging and the construction of about 6,500 linear feet

of brush and stone dams. ] _ i _

The appropriation made by the act approved March 3, 1879, will be
applied in continuation of this plan of improvement ; another dredge
should be added to the ontfit, but not until the uew one has received a
thorough test, by which her capacity may be positively determined.

Tt is difficult to estimate the cost of completing the improvement on
the present plan. To obtain a satisfactory 43-fo0t channel, 200 feet
wide, will cost in the neighborhood of $250,000; and this is the estimate
submitted below. An annual expenditure thereafter of about $10,000
would be required for maintaining the improvement. If, however, a nav-
ioable 6-foot channel be completed, the total cost could not be plla-c*ed at
less than $1,250,000, with subsequent annual expenditures of “$lo,000.

For a vigorous prosecution of the work an appropriation of $100,000
is recommended for the year ending June 30, 1881.

Money statement.

7 1, 1878, : available §78,133 42
f&ﬂ%ull!nl:]r;]1.1'::1]1:ji.:ltli%::tald!l\('llj:}.ﬂ;’ppru ved March 3,1879 ..c_....- 40, 00(‘)_0(3 e
July 1, 1879, amount (‘Xll('l_ll]l’?{]'Illlll"'l]‘lg fiscal year ‘-E’ 31}71 %5_

July 1, 1879, outstanding liabilities . ,325 65 G
July 1, 1879, amount available M

1 for completion of existing project.- - .......- 250, 000 00
(\' uxpendi‘d in fiscal year cubding June 30,1881.. 100,000 00

Amonnt (estimated) require
Amonnt that can be profitabl




