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July 1, 1878, amount available. ... . .. seesesoooaaao oo §2,058 31
Amount appropriated by act approved March 3, 1879 1, 500 00

$4. 458 31
July 1, 1879, amount expended during fiscal year 422 27

4,036 04

—_—

July 1, 1879, amount available

Amount that can be profitably

June 30, 1881 1,000 00

4. Improvement of Menomonee Harbor, Michigan and Wisconsin.—
Superstructures were built over the o cribs sunk in 1877; 3 new cribs
were placed in extension of the north pier, and 1,588 cubic yards of

. 8and were removed from the bar at the entrance to the harbor,

Three cribs will be sunk this Season in extension of the piers and
Superstructures placed over the 3 er ibs recently placed.

Further pier extension is contemplated during the next fiscal year.
July 1, 1878, amount availahle $10, 099 07
Amount appropriated by act 10, 000 00

" §20, 099 07

12, 430 61

—_—

<ac-- D9, 000 00
xpended in fiseal year ending June 30.

oot L 0000 100

Amount (estimated) required for completion of existing project..__ .
Amount that can he profitably e
1881, as revised in this office .. .

(See Appendix Z 4.)

5. Improvement of Green Bay Harbor, Wisconsin—The operations
during the fiscal year consisted of dredging in ti® direction of previous
work on the channel leading from the mouth of Fox River to the deep
Water of the bay, 19,335 cubic yards of sand being removed, at a cost
of 22 cents per cubie yard.

Continuation of the dredging is proposed for the present fiscal year,
as also for the next., >

The position of this work at the entrance to the Fox Rive
ment sufficiently attests its importance to the general
Northwest,

July 1, 1878, amount available.._. . _
Amount appropriated by act

I improye-
commerce of the

85, 058 83
4,000 00
£9, 058 83

July 1, 1879, amount expended during fiseal year

July 1, 1879, amount available s 4,050 52

Amount (estimated) Tequired for completion of existing project._. ... 18, 000 00

Amount that can bepn:firal»]yoxpe.-ndw[ in fiseal year ending June 20, 183] . 18, 000 00
(See Appendix Z 5.)

6. Harbor of Refuge at entrance to Sturgeon Bay Canal, Wisconsin.—
After four years intermission work was recommenced on fhe pier exten-
ston, 4 cribs being placed in the fall of 1878, and 10 more now in course
of construction, which will probably be all placed duri ng the present
working-season, as also the Superstructures on the cribs sunk earliest,
and some repairs to the old pile-piers. Superstructures will be placed
on all the eribs early next year. This comprises all but 50 feet on each
pier of the pier-work projected. The dredging of the harbor cannot be
attempted until the canal is put in such a condition as to prevent the
washing down of its banks into the harbor by the strong current which
has already been observed throughout its course. 7 :
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The officer in charge believes that the harbor work is ‘prolg?es&lngi ;11;1}22
as rapidly as the progress of the canal will Jus.;t}f;,, 2%1_1 dp%?:l; S
reports of the committee on State affairs of the: lfl-%t \, é?con{sr o
bly in reference to the prosecution of the C-&Da.l—\\T(}lh b% 1te) ((1:0 Sltat;;s r
having the same in 1(;{]‘1&1‘%6‘ under tLle grant by the Unite
: s of land for this purpose. ; : ;
JO%Sﬁ%gSﬁ;igns COIltC-lllpla-telll during the next ﬁsgal year are ‘t]Je b{)l;l& ‘
ing of pier-heads, or the extension of the piers, as may then seem :
and dredging out the harbor formed thereby. R
July 1,878 samonntayailable . ooc oo oo o L oeliotll 230, 14

g oh 3. 187 30, 000 00
Amount appropriated by act approved March 3, 1879 30, $60, 141 17

July 1, 1879, amount expended during fiscal year
» 2

July 1, 1879, outstanding liabilities due on contracts.......... 6,821 03

July 1, 1879, amount available

53,319 24

i " existi jec 70,000 00
i requir : ‘ oxisting project.......... 70,
t (estimated) required for completion of existing ] e e
.*::Egﬁgi E{l:tt:'!:lm l:c)]n‘(g"ttul)ly expended in fiscal year ending June 30, 1881. 40,0

(See Appendix Z 6.) i
Fis . m - g J o
7. Improvement of Ahnepee Hm'bm',_ij;mtfm.—t.!_h&gﬁ}g(l; ?lf.edérllltllmot%
. ting was res in June, 1878, and continued *to t N
and blasting was resumed in June, ), and co e
: ock already broken will be removed by
the season. The rock already moTel by
; ing yresent season, and, with any unexy
States dredge during the presen Siim DGl
balance, the work of drilling and bla:}st}ug \\-1tll be] Lflzltncﬁi?uo o
inuati " the rock removal is contemplated g €
A continuation of the rock remo ddiis & e Doy
fiscal year, with such "repairs as may be necessary for the preservati
of the piers.

July 1, 1878, amount available e
.’Llll{)lﬂ’ﬁ- ap 1;1'01':1'1:111:(1 by act approved March 3, 1879, __...__..

g $9,257 14
7,000 00

July 1, 1879, amount expended during fiscal year

Iyl 18 O A oD G A A e L e e e

im squired for ¢ tion of existing project .......-.. 72,000 00

i:—ggﬁgi (t‘]::tmcl(:lil(111)1gji'tl:]:llrll{\‘ll)i:uei(l]:;?r]l?flmnl fiscal yuail'] ending June 30,
: 1881, as revised in this office

(See Appendix Z 7.) : : o

8. Improvement of Two Riwers Harbor, H'escu_-ﬁ_:‘st\n-.ﬁ?n"Jg{l)llil,ljé%f con-
ing to the old pile piers was copnncn.(:cd c’l-I‘ld&lb;:EI e S
struction. Seven hundred and forty linear feet of [ (*ml?'u"imf el
feet of single lining was built d_m-} ng the hs{-m]l]“f'a#’ -'Elc é(l ifll'i‘% e
linear feet to be done, which it is expected will be _‘1]111.\_‘]1P e
A fence 354 feet long and 8 feet high was built to ‘lxb}‘-lj‘ L1 :1"1 bl
out of the channel, and 250 feet of the south‘ pier \; as 11‘_1“;“1.“10‘. oty

During the present season, besides thg. work ,”, ..111? . 21%00 5%
pected that the United States dredge will IouE ?U“'}ld;litfo )
yards of material from between the piers ‘:md that : 'fflj‘; S
will be sunk in extension of the piers. F c_n-_‘rhei next (i\tg(nsmn o
operations proposed are, the continuance of the pier exten:

redging. 2 ks S
df{tiiﬁs i?n’]lort:mt that the government work at tl_u‘.\‘ 1_151-11{3(1}1?;321(}1']’(1)(&
pushed to an early completion, as the p]‘watg 1)1{,11 ‘Jlrb decay
almost useless from the shoaling of the water around it.

20, 000 00




B s s e ttany ]
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July 1, 1878, amount available...cco..ooccniiimcianiaaan. 810,017 88
Amount appropriated by act approved March 3, 1879, 20,000 00

i —_— $30, 017 88
July 1, 1879, amount expended during fiscal year...... g e 7,990 08

July 1, 1879, amount available

Amount (estimated) required for completion of existing project......... 125,588 80
Amount that can be profitably expended in fiscal year ending June 30,1881,
as revised in thisoffice... ... ... .- S merag il et s R SR 50,000 00

(See Appendix 7 8.)

9. Improvement of Manitowoe Harbor, Wisconsin.—During the past
year 6 cribs were sunk in extension of the piers. During the present
year it is proposed to place superstructures on the 6 eribs already sunk,
with such general repairs as the work may require.

During the next fiscal year it is contemplated to complete the pier
extension to the 18-foot curve, and to make such repairs and do such
dredging as may be necessary.

The value of this harbor to the general lake commerce justifies its
completion at the earliest possible date. (R
July 1, 1878, amount available. ... ... .......c...ocls §15,069 29
Amonnt appropriated by act approved March 3, 1879.... ... 6,500 00

s, $§21,569 29
July 1, 1379, amount expended during fiscal year-... .o cceneeae oo oo. 12, 205 64

Amount (estimated) required for completion of existing project 15, 362 54
Amount that can be profitably expended in fiscal year ending June 30, 1881,
gEremited IntHIBOITICe == L e i 7,500 00

(See Appendix Z 9.)

10. Improvement of Sheboygan Hearbor, Wisconsin.—The construction
of this harbor, in accordance with the original project, has been within
the estimated cost, and the excess of appropriations over the estimate
has been applied to repairs and maintenance. These repairs, except
refilling the superstructure, are nearly finished, 358 linear feet of super-
structure, varying in height from 4 to 6 courses, having been renewed
during the past year.

During the present season the operations will consist of these repairs
and refilling the cribs to the extent of available funds, together with
necessary dredging on the inner bar. ;

During the next fisecal year it is propoged to continue refilling the
cribs and to do such dredging as may be 1*&]1111'{1(1. y
July 1, 1878, amount available... ... ... coo.. ..o.e .- $4,011 58
Amount appropriated by act approved March 3, 1879 3,000 00

97,011 58
July 1, 1879, amount expended during fiscal year 1,948 63

July 1, 1879, amount available 5,062 95

Amount (estimated) required for completion of existing project 7,000 00
Amount that can be profitably expended in fiscal year ending June 30, 1831. 7,000 00

(See Appendix Z 10.)

11. Improvement of Port Washington Harbor, Wisconsin.—The excava-
tion of the inner or north basin was continued, together with limited
dredgingin-the outer harbor, 58,393 cubic yards of material being handled
by the United States dredge, at a costof 11.17 cents per cubic yard ; and
the dredge was placed in thorough repair.

During the present season two eribs will be sunk in the extension of

REPORT OF THE CHIEF OF ENGINEERS. 155

the south pier and such repairs and dredging done as available funds
will permit.

The extension of the piers, with dredging in the inner and outer har-
bor, is the work contemplated during the next fiscal year.
July 1, 1878, amount available ....c..eeeeeioicnaoaoooiooo §5,234 82
Amount appropriated by act approved March 3, 1879.......... 7,500 00

July 1, 1879, amount expended during the fiscal year 6,673 75
July 1, 1879, outstanding liabilities ... .....ocomeoooniaoann. 1,811 07

July 1, 1879, amount available

Amount (estimated) required for completion of existing.project
Amount that can be profitably expended in fiscal year ending June 30,1881,
B TevRed I EhIs Ofee . L S e T e 25,000 00

(See Appendix 7 11.)
EXAMINATIONS AND SURVEYS FOR IMPROVEMENT.

To comply with the provisions of the river and harbor act of March
3, 1879, Major Robert has been charged with and is now engaged upon
examinations and surveys of the following localities, the results of which
will be duly submitted when received: 2 . :

1. Harbor of Refuge at entrance to Portage Lake and Lake Superior Ship-
Canal. .

2. Bayfield Harbor, Wisconsin.

3. Ashland Harbor, Wisconsin.

4. Morristique River, Michigan.

IMPROVEMENT OF HARBORS OF MILWAUKEE, RACINE, AND KENOSHA,
LAKE MICHIGAN, AND OF FOX AND WISCONSIN RIVERS,.

Officer in charge, Maj.-D. C. Houston, Corps of Engineers, with Lieut.
F. A. Hinman, Corps of Engineers, under his immediate orders.

1. Improvement of Milwaukee Harbor, Wisconsin—During the year 393
feet of the old timber superstructure of the north pier has been replaced
with stone, including the pavement, the pavement being of concrete n-
stead of stone, as put in formerly. This completes the renewal of old
superstructure at present contemplated. : .

The appropriation of March 3, 1879, of 87,500, will be applied to
deepening the channel, repajring the work connecting the inner ends of
the piers with private docks; and to general repairs.

The estimate for the fiscal year ending June 30, 1881, is intended for
the general maintenance of the harbor.

July 1, 1878, amount available. . _--...... < spra s shneeny -‘}'12', 933 éﬁ
Amonnt appropriated by act approved March 3, 1979......... 7,9 %4520 12
July 1, 1879, amonnt expended during fiscal year 14,572 51

July 1, 1879, amount available. ..o .ooociocomane i saeas 10,016 91

Amount (estimated) required for completion of existing project......... 10,000.00
Amount that can be profitably expended in fiscal year ending June 30,1881. 10, 000 00

(See Appendix A A 1.)

2. Improvement of Racine Harbor, Wisconsin—During the year one
crib 50 feet long by 30 feet wide, without superstructure, has been
placed in extension of the north pier. Seventeen thousand cubic yards
of material was also dredged from the channel between the piers.
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The appropriation of March 3, 1879, of $6,000 will be applied to the
further extension of the north pier and to such dredging as may be re-
quired,

The estimate for the fiscal-year ending June 30, 1881, is for the fur-
ther extension of the north pier and the maintenance of the harbor.
July 1.1878 amountiavailable -z cooo-cioooan SRV IREREET0. BE5 100
Amount appropriated by act approved March 3, 1879.__.. ... 6,000 00

—— $16,865 09
July 1, 1879, amount expended during fiscal year 6, 699 93

July 1, 1879, amount available._.__. ... 10,165 11

14, 000 00
14, 000 00

Amount (estimated) required for completion of existing project
Amount that can be profitably expended in fiscal year ending Juue 30, 1831

(See Appendix A A 2.)

3. Improvement of Kenosha Harbor, Wisconsin.—During the year two
cribs, each 50 feet long and 24 teet wide, without superstructure, have
been placed in extension of the north pier.

The appropriation of March 3, 1879, of $5,000, will be applied to the
further extension of the north pier. ?

The estimate for the fiscal year ending June 30, 1881, is intended for
the further extension of the north pier and the niaintenance of the har-
bor, as explained in the appendix.

July 1, 1878, amount available SR R MO ST . o1 S
Amount appropriated by act approved March 3, 1879, .____.. 5,000 00
$13,938 2%
6,854 43

July 1, 1879, amount expended during fiscal year....
July 1, 1879, amount available

Amount (estimated) required for completion of existing project... ...
Amountthat can be profitably expended in fiscal year ending June 30, 1831 .

(See Appendix A A 3.)

67,000 00
14, 000 00

4. Improvement of Fox and Wisconsin Rivers.—The improvement of
these rivers is being carried on in accordance with the plan heretofore
reported, and the results are given in detail in the accompanying reports
in the appendix.
~ The appropriation of March 3, 1879, of $150,000, will be applied in the
further prosecution of the work.

July 1, 1878, amount available.........._. . 8283, 727 77
Lolls received and deposited to credit of appropriation 2,996 01
Rdellantongireaiptan Jaes Ben ST s T Rl " 53 00
Amonnt appropriated by act approved March 3, 15?6 ceee.. 150,000 00

T 776 78

July 1, 1379, amount expended during fiscal vear ... .. 084 04
July 1, 1879, amount available 7,092 74
, 092 7
Amount (estimated) required for ¢ eti " oxisti i ; 5
: L& d required tor completion of existine projec %
Amonnt that c: 1)‘ srofital v eXTe b eton of existing project......... ;063 00

¢ that can be profitably expended in fiscal vear e a2
b SHLE OLTabl} ] scal vear ending June 30,
1881, as revised in this office ..., 3 ;

(See Appendix A A 4),

500,000 00

EXAMINATIONS AND SURVEYS FOR IMPROVEMENT.

To comply with the provisions of the river

3 =0 . & shey | f e E g

1'8, 1878, )-Li_]’m Houston was charged with examination of Wolf River,
()] i Al > 2 ey Y g . 5 5
from Lake Zoyg;‘rm to Bed Fiver, Wisconsin, the results of which were
%u-nsamﬁul to Congress in January last, and printed as Senate Ex. Doc
) [0 - PN 1 R "."_‘__“. g ~ D RICLC » LUK, §AVH
No. 23, Forty-fifth Congress, third session. (See also Appendix A A 5.)

and harbor aet of June

|
|
|
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And to comply with the provisions of the river and harbor act of
March 3, 1879, he has been charged with and is now engaged upon the
following, the results of which will be duly submitted when received:

1. Waukegan Harbor, Illinois.

Wolf River, Wisconsin (continued).

3. Oconto River, Wisconsin.

IMPROVEMENT OF HARBORS OF CHICAGO AND CALUMET, LAKE MICH-
IGAN, AND OF ILLINOIS RIVER.

Officer in charge, Capt. J. G. Lydecker, Corps of Engineers.

1. Tmprovement of Chicago Harbor, Illinois—The river and harbor
act of June 18, 1878, appropriated $75,000 for the improvement of this
harbor in pursuance of the plan adopted in 1870, Of this amount
about $15,000 was allotted for dredging a wide channel through the
outer harbor, and the work was executed, by contract, between Sep-
tember 3 and December 12. The total amount excavated was 88,758
cubic yards, at the contract price of 16 cents per yard, making the total
cost $14,201.28.

Reserving $5,060 for general repairs of existing works, it was pro-
posed to apply the balance ($55,000) to constructing the pier or break-
water to cover the harbor against southeasterly storms. Before com-
mencing work, however, it was deemed advisable to submit the question
of modifying the original plan to the consideration of a Board of Engi-
neers. After eareful deliberation the Board recommended the adoption
of a modified plan to meet the requirements of the commercial interest
centered at this important harbor. This plan changes the position
and direction of the southerly breakwater, thereby giving inereased
harbor room and a better entrance. The necessity for an exterior
breakwater to cover a safe anchorage in deep water where vessels may
obtain shelter during the severest storms, and find good holding ground,
was also shown, and its construction was recommended. The recom-
mendations were econcurred in and approved by the honorable Secretary
of War. For the details of this project, in the report of the Board and
accompanying papers, see appendix.

The work of building the southerly breakwater was commenced in
April, 1879, and up to the close of the fiscal year 800 linear feet of crib
work had been sunk in position ; its total length when completed will
be 3,000 feet; most if not all all of which will be built with the present
appropriation. .

1t is proposed to apply the money appropriated by the act of March
3, 1879, as follows:

o DT ealc A teT OB e IO s sl i e et S T e s $70, 000 00
For dredging ...... .... o Sd 5,000 00

For the next fiscal year, the officer in charge of the work recommends
an appropriation of $200,000, to be applied to the construction of the ex-
terior breakwater, and $50,000 to dredging the harbor. The valuable
commerce of the port and the safety of vessels driven by storms to the
south end of the lake make it important that the exterior breakwater
be finished as soon as practicable; at the same time the nltimate cosb
of the work will be reduced considerably if appropriations are sufficient
to complete it in two, or at most three, seasons.

Until the outer harbor is dredged so that vessels of all drafts can
anchor at any point, those of the largest and most valuable class can
derive little or no advantage from it.

|- It is therefore urged by the officer in charge that the total appropria-

S
= ——
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tion for this harbor for the fiscal year ending June 30, 1881, be not less
than the sum of the above amounts, viz, $250,000.

July 1, 1878, amount available...-.. ..o coeeooonoeaaaaoo. 75,304 22
Amount appropriated by act approved March 3, 1879...... ... 75,000 00

$150, 304 22
July 1, 1879, amount expended during fiscal year 42, 840 22

July 1, 1879, oustanding liabilities .ccace -oooooinnaonon. R
; 50, 953 58

July 1, 1879, amount available ; 99, 350 64

Amount (estimated) required for completion of existing project . ........ 725,000 00
Amount that can be profitably expended in fiscal year ending June 30, 1831. 250, 000 00

(See Appendix BB 1.)

9, Improvement of Calwmet Harbor, Illinois.—Work at this harbor was
confined to extending the north pier 200 feet. A portion of the last ap-
propriation was set aside for dredging a channel through the bar at the
harbor entrance, but it was deemed best to delay this part of the work
until the covering pier could be still further extended, without which
any dredged channel would soon fill up again. The sum appropriated
by the act of March 3, 1879, will be applied mainly to this extension, and
will suffice for building 200 or possibly 250 feet of pier. But even this
extension will not carry the pier far enough to maintain a channel of the
requisite depth. To accomplish this, the end of the pier must reach to
a depth of between 18 and 20 feet, and as soon as that is done the chan-
nel may be dredged with reasonable expectation of its permanence.
This extension will increase the amount heretofore estimated for com-
pletion.

It is recommended by the officer in charge that an appropriation of
£30,000 be made for the year ending June 30, 1881, to be applied as fol-
lows:

For pier construction 520, 000
Andiderdredeine .o .. iu.laon.. S e e R e R S B R 10, 000
In addition to extending the north pier, the officer in charge reports
an extension of the south pier inland will probably be necessary within
the next year in order to prevent the sea making a clear breach into
the harbor around the west end of this pier. :
July 1, 1878, amount available............. Wiy .... 516,030 04
Amount appropriated by act approved 379. SR T2:000700
— 398030 04
13,294 37
14,805 67
uplefion of existing project .. 63,000 00

Amount that can be profitably expe lin fiscal year ending June 30, 188
as revised in this office : 20,000 00

(See Appendix B B 2.)

3. Improvement of Illinois River, Illinois.—Active operations on this
river were suspended during the summer and fall of 1878, pending the
preparation and consideration of a project for its radical: improvement,
The officer in charge of the work submitted his report thereon, under
date of August 30, 1878, and it was subsequently laid before Congress
and printed as House Ex. Doe. No. 81, Forty-fifth Congress, third ses-
sion. His report eloses with the following conclusions:

I1st. That the slackwater system is the one on which the improvement of the river
should be completed.
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2d. That the completion of this system, aided by dredging, should be undertaken
by the general government at once, or as soon as practicable.

3d. While itis believed that a radical improvement can be effected by dredging, its
cost would exceed that of the slackwater system, the improvement would be less cer-
tain, and would require considerable annual expenditure for maintenance.

4th. That all dredging can be better and much more economically done by machin-
ery owned and operated by the government.

oth. The work already done may form a component part of either of the above-
mentioned plans.

And he recommends:

1st. That an appropriation of at least $400,000 be urged, to be applied to building
one lock and dam, and suchdredging as may be necessary to obtain the required depth
after the dam is constructed.

2d. That from the appropriation now available there be purchased or built an outfit
with which to carry on future dredging operations ; said outfit to consist of one first-
class dredge, two dump-scows, two deck-scows, and one tow-boat, the total cost of
which would probably be abont $30,000. This outfit would be required for either sys-
tem of improvement. For extensive dredging operations, the ontfit should be in-
creased to nnmber at least three dredges, with scows, &e., complete.

3d. That no more dredging be done until next season, nnless it shonld hbe found
necessary to do a little work for the restoration of channels and for maintaining navi-
gation during extreme low water; and that such work, if any is called for, may be
done by hired labor and machinery and purchases in open market; but that the engi-
neering party be employed in careful examinations and surveys, in order to show
what changes have taken place in the various dredged channels since their improve-
ment, amend existing maps to correspond to the present condition of the river from
Copperas Creek to Grafton, and supply all the data needed for future operations,
whether for the construction of locks and dams or dredging.

Notwithstanding the correctness of these conclusions, until the ques-
tion of continuing the slackwater system below the locks already built
by the State of Illinois is sanctioned by Congress, expenditures of pres-
ent appropriations can only be applied, as heretofore, to the continua-
tion of the plan of dredging and wing-dams.

The work was therefore limited fo the construction of a new quarter
and office boat, and the establishment of water-gauges at intervals
along that section of the river which remains to be improved, and to
local surveys of several of the worst bars.

An outfit for dredging channels and constructing dams has been
built, consisting of one dredge, two dump-scows, two deck-scows, a
quarter-boat, a tow-boat, and a steam-scow.

It is proposed to apply the balance of the old appropriation, and all
of the new, to operating the above machinery, and to the construction
of brush and stone dams. It is also proposed to build an additional
dredge, after careful test of that just finished shall have shown that it
is properly adapted to a rapid and economical prosecution of the work,

For continuing work on the present plan an appropriation of $100,000
will be required.

Jubyil sl BB samonnt availablos . so o n e Lo e i $78,133 42
Amount appropriated by act approved March 3, 1879 40, 000

118,133 42
July 1, 1879, amount expended during fiscal year 5
July 1, 1879, oustanding liabilities.. ... .. _.

47,843 10

Julyals RO amonutiavailablos s oo, it e e e e (ML

Amount (estimated) required for completion of existing project 250, 000 00
Amount that can be profitably expended in fiscal year ending June 30, 1881,
ftevednibhis ofee s -0 et ob fneaes Bani il B B e e R TR

(See Appendix BB 3.)
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EXAMINATIONS AND SURVEYS FOR IMPROVEMENT.

To comply with provisions of the river and harbor act of March 3,
1879, Captain Lydecker has been charged with and is now engaged
upon the following, the results of which will be duly submitted when
received : :

1. Resurvey of the outlet to Wolf Lake in Lake County, Indiana.

2. 1llinois Raver.

IMPROVEMENT OF THE HARBOR OF MICHIGAN CITY AND NEW BUF-
FALO, LAKE MICHIGAN.

Officer in charge Maj. J. A. Smith, Corps'of Engineers.

1. Improvement of Michigan City Harbor, Indiana.—Quter Harbor.—
This locality, from its exposed position and yielding bottom, presenting
unusual difficulties, the question of the most suitable plan of construetion
to be folowed in future was referred to a board of engineer officers, and
upon its recommendation the plan of sinking eribs upon bearing piles
recently carried out at Calumet Harbor was adopted, as also a new
design for the cribs, submitted by the officer in charge.

During the fiseal year the damages to the breakwater were all re-
paired, and the superstructure completed toits full height of 8 feet above
water for a distance of 550 feet.

Four cribs were constructed according to the new designs; piles were
driven for foundations of two cribs, and one of them was placed in posi-
tion, and filled with stone, at the east end of the completed part of the
breakwater. ;

With the appropriation of March 3, 1879, it is proposed to place in
position 7 more cribs, 50 feet long by 30 wide, resting on piles in a depth
of about 19feet of water; to complete the repairs to crib No. 1, and to
finish the superstructure over No. 1 and over No. 13 to 20 inclusive; the
balance remaining will be applied to repairing the east and west piers.

The estimate submitted by the officer in charge for the year ending
June 30, 1881, contemplates completing the breakwater, extending the
east pier, repairing both east and west piers, and dredging.

JuiyslslB s amonnt availablel  Co Lo T e cl $50, 000 00
Maseulianeonssreceifita- s oo noh oo ST R T 1,024 54
Amount appropriated by act approved March 3,1879.... . ____. 40,000 00

$91, 024 54
July 1, 1879, amount expended during fiscal year 43,862 70
July 1, 1879, outstanding liabilities.........ccooooo.o_..._... 4,993 30

48,786, 00
July 1, 1879, amount available. .. ... ... _ ... ... .......i.......... 42,938 54

Amonnt (estimated) required for completion of existing project .......... 126,175 00
Amount that can be profitably expended in fiscal year ending June 30, 1831,

as revised in this office .. 75,000 00

Inner Harbor—An appropriation of $25,000 was made in the river
and harbor act of June 18, 1878, for this improvement. To enlarge
this part of the harbor sufficiently to meet the wants of commerce it is
proposed to extend it up Trail Creek by dredging for a distance of 2,700
feet, and a width of 120 feet and depth of 15 feet. The total cost of
this is estimated by the officer in charge at $50,000.

The work of dredging is in progress. During the fiscal year the
amount of material removed was 45,440 cubic yards.

Storms of the autumn and spring formed extensive bars between the
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piers at the entrance, which have been removed, the total amount
dredged being 18,679 cubic yards.

July 1,878 rdount mvailable ..ol il i s e e bt S e $25, 000 00
July 1,1879, amount expended during fiscal year....... ... _.. $6,144 492

July 1,1879, outstanding liabilities ................._......... 2477 93

—— e BLANERS
July 1,1879, amount available ........oo...o.ociiiliiiiiii il 16,378 35
(See Appendix C C 1.)
2. Improvement of New Buffalo Harbor, Michigan.—There was no work
done here during the fiscal year.

There has been no appropriation for the harbor since 1872, and none
is now recommended.

July 11878, amount available <ioil i i e e i $5,000 00
Julp L1679 amonntedvallables - L0 T2 Clio Sl S ad i i S R e 5,000 00

(See Appendix C C 2.)
IMPROVEMENT OF HARBORS ON THE EASTERN SHORE OF LAKE MICHI-
GAN.

Officer in charge, Maj. S. M. Mansfield, Corps of Engineers.
L. Improvement of Charlevoix Harbor, Michigan—Three cribs (each

- 90" x 20') have been added to the north pier and two to the south pier.

The superstructure thereon will at once be placed. On the south side
of the channel a brush protection 140 feet long has been added for hold-
ing the bank against the action of the waves.

The channel has shoaled near the shoreline to 7 feet at the present
stage of water, the level of the lake being 14 inches lower than usual.

The appropriation of March 3, 1879, will be expended in extending the
piers and widening and deepening the channel. Contracts have boen
made for this purpose.

The officer in charge estimates that $30,000 can be profi tably expended
in the fiscal year ending June 30, 1881, in pier extension, and widening
and deepening the-channel.

$12,021 05
9,000 00

— $21, 021 05

July 1,1879, amount expended during fiscal year...... ... . 65,022 06 ;
July 1, 1879, outstanding liabilities. . ... ... ... .. 11,572 06

17,594 12

July1,1879,&1.11:}11111:m'aila.bln...-.....-...........-.-........ PO o Ly L M

Amount (estimated) required for completion of existing project........... 155,000 00
Amount that can be profitably expended in fiscal year énding June 30,1881. 30, 000 00

(See Appendix D D 1.)

2. Improvement of Erankfort Harbor, Michigan.—One crib (50 by 20 feet)
was added to the north pier, and one (50 by 30 feet) to the south pier
during the year and some slight repairs made.

The depth of water available for navigation is 9 feet.

The appropriation of March J, 1879, will be expended in extending
the south pier 50 feet. '

The officer in charge recommends additional pier extension, which in-
creases the estimate for completion of existing project as presented in
the last annual report; and it is suggested that 320,000 could be profit-
ably expended in the fiscal year ending June 30, 1881, for continuing
the extension of the piers,

11E




