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No appropriation was made for 187778,

During the summer of 1877 the repairs of eribs were complet ed, and a
Superstructure, limited by lack of funds to 4 feet in height, was added,
except over crib No. 1. .

In October and Nov >mber violent gales did much damage to this work,
most of which would have been avoided had the superstructure been
completed fo its full height.

An allotment of $2,500 was made for repairs from the appropriation
for “repairs, breservation, extension, and completion of river and har.
bor works.”

Notwithstanding these Trepairs, the breakwater was left in a very bad
condition at the end of the year. Seven of the eribs had no super-
structure remaining, and the portions which had not been carried away
Wwere much injured.

After removing the broken timbers and projecting bolts, to obtain an
even top on which to build, the mean depths of the cribe below water
were as follows: No. 1,9 feet; No. 4, 5 feet ; No. 5, 4 feet; No. 6, 4 feet;
No. 7, 7 feet; No. 3, 5 feet; No. 9,3 feet. The stone was washed out to
much greater depths. (See Plate No. J, with Annual Report for 1879.)

Amount appropriated for 1878-779 -

Outer harbor..____ LB
Inner harbor.

e o e S R R N e R e £50, 000

T e e e s L temeng . 20,000

In accordance with letter from the Clief of Engineers dated June 27,
1878, _Cani;. G, J.ALydeel{er, Corps of En gineers, transferred this work
to Majsit A Smith, Corps of Engineers.

_I)m‘m{_f‘%}}ﬂ year all the cribs were cleared of broken and projecting
timbers and bolts. Crib No. 1 Was raised 5 courses, and the remaining
550 feet Of breakwater to its full height of 8 feet above Water, filled with
stone, and the top covered with plank,

A Board of En gineers was constituted by Speecial Orders No. 80, Head-

0 g 1 " 1 > il s = [y lod®) = ¥ -
quarters Corps of Engineers, July 24, 1878, and adopted a method of
sinking the cribs upon a foundation of piles driven t]
mto the clay.

In the toll()\.\:mg xv11¥c{=r and spring 4 cribs were constructed according
to the new design. . (Sheet No. 2, Annua] Report, 1879.)

Piles were driven and cut off for foundations of 2 erily;
cribs was put in position and filled with stone,

irough the sand

5, and one of the

CC 2

IMPROVEMENT oF THE HARBOR AT NEW I_%UFFALO, MICHIGAN,

No work has been done during the
future work is recommended.

On the 1st of July, 1878, there remained available from formep appro-
Priations the sum of $9,000, none of which hag been expended.
As the money was appropriated for the construction of g harbor at the
S(t)‘l%fi]ll ;31_1(1 ofémke Michigan, the location being finally changeq ip f‘i\'{JI:
o Michigan City, it is recommended that it be mads grvanotie S

L L the a4e available for

Tt available for the

year, and no appropriation for

Money statement,
July 1, 1878, amount ava a5 00
July 1, 1879, amount 5 lablone s, sty Tt ecand L sl %, ::Lag 38
5,0

APPENDIX DD.

YNU YEPORT M 2 M. MANSTFIELD, CORPS OF
ANNUAL REPORT OF MAJOR S. I\I,;\L&I_‘:bg‘l_ 2 COBEC
! ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30,
1879.

UNITED STATES ENGINEER OL*E‘IQE, A
Detroit, Mich., July 16, 1879.

GENERAL: I have the honor to forward he,rewitl_J my annual 1}(31)}0&2

relating to the works of harbor improvements under my charge for
fiseal year ending June 30, 18191.) i X
“Very respectfully, your obedient servan 'y

VoRy TosReeiEang S. M. MANSFIELD,
Major of Engineers and But. Lieut. Col., U. 8. A.

b -
Brig. Gen. H. G. WRIGHT,
Chief of Engineers, U. 8. A.

DB 1
IMPROVEMENT OF CHARLEVOIX HARBOR, MICHIGAN.

i Ds thicao

Contract was made August 7, with _.U.ervebj S.-' ']’}‘&:L%cgfd(iﬂlj?ngb%rﬁg
doing the work of pier extension (5 c.l'ltjs) andi 10;)(?:;5_,8 5
of advertisement and specifications dated JF y lﬁ ;: l‘z ph e

Under this contract work began Allguﬁ-_l). i }b - e i);-' S
(c.]n:;s:l.. of season 1878) the 5 urlbﬁ2 each UQ Rﬁ ! y";end fhe o 1:,'
were ill}}(il‘d and secured in position, of nlpct 1{3} g
150 feet and 2 extend the south pier 1._0() fee - In a0 for’n-otcction
c-;‘ih on each pier was decked over with 3-inch ‘1_111)1}(3 p Té \:3 '11‘(31%111}" ouon
during the winter, and intervals betweeg eri gls:“ifle m;tttress) =
On ﬂre south side of (‘:hanue} brush pm?i(,uorl} ( Shéea e i
extending shore connection inward 14() fu,t, was placed,

o Stave ooty b}allast ttheo?l:i('lc:l?lfl%hlﬁ)lfli of building the 6 courseskof
The contractor has not yet resume L oL LG e o
ml]lli-]l‘% ;-1('-::1fllullt'ctt’))mr these eribs, and asks f()_‘l‘ldll utenmonl of 3 or 4 weeks,
when work contracted for will be co_zrn}_rlezi(..(s.t(ms consorehia

The permanent work built by the United St

‘ | Crib-work. | Brush-work,

‘ Feet. ‘
150

X i B ccsassnsnsssnatus sasssnsasasnassnasbns : 290
North side of channel and c',\ﬁ.f'n.a‘_‘mn:? Flks : o
South side of channel and extensions
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The channe a1
: m}:f_ﬂ(ﬁqn]n] near shore line has contracted so by action of the sea
wl-lfer .‘n:,‘ 1l|I1‘1]ln!0tect-e(I banks of sand and gravel as to leave but 7 feet
Ii‘ = ‘]« j_.di able at present for navigation—this with the leve] of the lake

= c th] onfr than its normal level.

ans heretofore submitt I :

: : § ed for the improvement of this harbor e

‘ : tof ) s h; r call
for the follow mg-named work:

Dredging ingi hi X 30,00 i

g 1{;%0lfll[l‘.(‘lrrl(:}lf.Il';.}llnn;_iwi, &e., 130,000 cubic yards; removing old pier (south);
Ty Ve 1000 L ) i CT 5 ) nil :‘l 55 ee 3 i i . i i

sane PileT(‘,\-’Q‘f’]ﬂ(.‘-ilti—el (eribs); building 550 feet south pier (cribs); building

At an estimated cost of

Appropriated 1876-79)

................................ $186, 000

e i 5 B1000
Unappropriated balance

In continnance of the w

Profitably expended in t]

tension and widenine

plated. :

155, 000
Qrk of improvement here £30.000 could be
ie lfl:’a‘(‘,é't] year ending June 30, 1881, in pier ex-
a1 o anino y chis 3 oot 2
alid deepening the channel ag originally contem-

OPERATIONS CONTEMPLATED FOR YEAR 1879-780,

Under the i 37
ol BLF ltfhf; tc§'111232§vof\["] limt ]‘13 1879, awarded to Carkin, Stickney &
B0 oo RagIaw, Mich., the north pier will be ex : 3 cri
(150 feet), each eri 1 O Orth pier will be extended by 3 eribs
{ » €ach crib to be 50 feet by 20 feet by 181 ¢ 1, in addi-
{150 feet), cacl ) be et by 20 feet by 184 feet; and, in addi.
i Iredging (deepening and widening channel) will be done to : Hl
ln%’i ed amount of 25,000 cubie yards Gt
T @ con tractors begin the work of
e u?r;:;?}ino:sz%ﬁfg%itll; t&j Mii‘chigan collection-district, Michigan
21Ver, Which emmntieg jiealf int Michioan
Grand Trayerse Bays, "Fitez:te:;:im}'M%lh i
light-station is at Grand Traverse

their contract immediately,

e : It is situated at
‘ o 1o Lake Michigan between Little ang
8t port of entry is Grand Haven, Mich, The nl-;irt:s‘tl-

STATEMENT OF VESS ENTER
OF VESSELS ENTERED AND CLEARED FROM JUNE 1, 1878, 10 JuNE 1, 1879

__ Entered: eSS

Number

3 Cleared :
Number___
Tonnage

14, 647
HISTORY OF THE WORK,

In 1868 (Jul
ported that—

P v ;
qdf);(tn;ilti}_:ﬁl](:(:a-frlon_?f ]ﬂus harbor and the width of ¢h
z j in roving it, the interegts Jommerce
s rc-ﬂlge.a y terests of commerce do not

e
The improvements recommended

1,504 feet crib-work......

2,466 feet close i JUI T R e s et

94,077.83 cubic yards dredgin g

¥ 10-16) a survey was mac is har it
¥ was made of this hay bor, and it was re-

annel that we are obliged to
BT e s >
require this place to be made

and cost of same are as follows :

Total cost ..

] Toeemeseeeono. ... 198,044 14
rbor was ordered by + ‘hi
his 3 2l by the Chief
281-6, 187: Rt e (see Report Chief of Fn i :
] bi)'s 1'::1:?%’11&0[1%[1% of which showed that— :
: S Teglon 1s being rapidly settled. :
°g heing ULy settled, and hac ; " reache
1nence parallel with other points alone L already reached  prom.
B, e S along the shore of the ke receivinge
S e :rm.em he ]t)( ople now ask a moderate appropriati (,.[_.]}IHL‘.
F 50 © yernme > 1 P i L A EOLLE
g ent to carry on lmprovements here fg Liu: 1\;(“1”[}.
} exten

S . e
I31 1873 a special eéxamination of this hy
of Engineers, and made July 25-97 ¢

ngineers, page
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that shall be requisite to meet the growing commerecial wants of the
country. A harbor of refuge is not required, as the proximity of Grand
Traverse Bay affords a refuge for the large vessels passing here.

ESTIMATE FOR IMPROVEMENT ACCOMPANYING REPORT OF EXAMINATIONS.

175,000 eubie yardsidredoing o cond S e s e S T R A0 100
L B0 featiemi Dawork L e e e oo e SRt SR TN
2,600 teel reyebment: ol o T T e e e o)

Contingencies and superinfendence —-.... .. c.occocevenecons sanssannnsnsnn 92,132

192,782

Jannary 11, 1876, a report was rendered by Major Mansfield, in reply
to resolution of the Senate:

That the Secretary of War be, and hereby is, directed to report to the Senate upon
the importance of improving the harbor at Charlevoix, in the State of Michigan, and
to transmit a revised estimate of the amount necessary to complete the same.

In which he said (as previously reported, October 26, 1875, to the
Chief of Engineers):

At present I would recommend a slight modification of the work, which, in the
light of experience, I deem essential, viz, to discard the use of pl_Te pier and substitute
therefor erib-work ; and I give herewith a careful estimate of the cost, which differs
but little from the original estimate in its total, viz:

Excavations in Pine River outside shore-line to a depth of 12 feet, 130,000 :

cubioyardp . ot i sl ah e s s Lr N et R e e £39, 900

Removingold pier ot et L o it e e R S 700
Crib-work;, 1, 850deet st i e L L e
Pile-revetment, 2 550 eet: s 2 oo L Tt
Contingencies and superintendence -.-c.---cec-eececcaesaamrecansercacacans

e 7o R L S T TS R T R R e S AL

At the same time this report was accompanied by a modification of
this plan and estimate, both piers to rest in 12 feet water, and the chan-
nel of the river to be dredged to 12 feet for a width of 50 feet, viz:

Excavations in river, &e., 44,300 cubic yards : $13, ggg gg

Removing 0l PIET «eceue coemeeaoocos mmmmmemme s cecesommne bommae .
North pier, 12 cribs (600 feet) .- cae comevamameioicmn coveraicanimcenenns gé,ggg gg
South pier, 12 cribs (550 feet).--ccvimecmeoocmeeaac e veeman cee e e
Contingencies, &0 -oo. socoesemmmee acacssanmesmmse amome oo ommnnsaas 5,

91,303 50

Soundings taken May 17, 1876, from Round Lake through center of
channel in Pine River to a point opposite shore end of I}O‘I‘th pier, as traced
on the map, show that the entrance was barred to 6 feet w a:ter,( and })1;
channel in river and between the piers the water-way T\Tas fron} 9 11:0 ?_, I
feet, with the stage of water about 6 to 9 inches higher than usual aver-
age.
3y act of Congress apprm"etd Jfgillfusﬁ 1
was made for the improvement oi tiis har 7

Work cmmnmlcml] June 80, 1877, and by the end of ‘Octol‘)e{‘, 1{81 It

hére had been accomplished the removal of 23,436 cubic 3{nt (115 S(L?ig?
gravel, &e., from the channel (dee?emn g an(;i \\-'1’denlr.1g_° iti))’ (}}“t '}]"i ;:(13“')_
ing and placing of 3 cribs, each 50 feet by .‘30 tL}Gt }J)‘ r % e% I’SI‘ ﬂ'g_uaJW
south pier, by contract With Carkin & Stlclﬂlel\} 0 E{‘? 111? e
Mich. One crib in old south pier was found serviceable anc 1&51 e-
moved into line of new work (40 feet), and connection YS'lth t-h(? 8 gle, }a,l
distance of 159 feet, was made with brush-mattress lq-lfl 011}1{‘, ltta (%:_10”
and weighted with gravel and sfone. The old ;101‘t.h pier (‘ (, 1&:._ .fmé 111an
and utiﬁmd), of a léngth of 4} feet from shore-line, was partially refille

4, 1876, a first appropriation
bor of $10,000.




Henry Morean Chmg
John Nich

Abstract of proposals received an

Carkin, S-tii‘knl.f\‘ & Cnm
Squier & White. .. :
“hristopher H. Star
Harry Fox & (o ..
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with brush and stone, received a few minor repairs, and was planked
over,
september 25, 1877, after dredging was discontinued, soundings taken
developed a chaniel-way of good width of 9 feet between the piers and
1n the river,
May 5, 1878, soundings taken showed an available depth throngh cen-
ter of channel hetween piers and in river of 8 feet,
Appropriated 1876..___. R R e S SR - [1 )11
Appropriated 1878 12, 000
9, 000
31,000
Money statement.

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

e TR 1)
Amount appropriated by act approved March 3, 1879 ____ .. : 9,000 00

July 1, 1&?9, amount expended during fiscal year
July 1, 1879, outstanding i

—_—— 821,021 05
6, 022 06
11,572 06

————— 17,594 12

abilipip =20 e T T e

3,426 93

July 1, 1879, amount available.

ompletion of existing project.... . ... 55, 000 00
ably expended in fiscal year ending June 30,1881 30,000 00

Amount ( estimated) Tequired for ¢
Amount that can he profit
Abstract of Proposals received and opened July 26, 1878, for furnishing the requisite mate-
rials, gc., for contin uing improvements, Charlevoic Harbor. Michigan.

=

Aggregate,

C Geddes, N. Y ...
20 Dredzing and Doclk Qo | (jil}t':iﬁm it

S. Dale do |
Ingalls 0

(T3

ﬁ_‘» ch

500 O &

00 00 BD W &5 &3 b
-~ !

i3 8, 941 63
Contract awarded to Henry S, E).l_le ij_n:ﬂit__i 7 tInformal,
s Tinformal,
o d q d opened May 26, T-‘"?U._ft}.r'_fm'nr'.x';’.lim,i th
riaLs, gec., for contin uing improvenme, ;

{ : € requisite mate-
nts at Charlevoix Hep

bor, Mich igan,

, per cord. |

Aggregate,

Rochester, N, Y. ... B0 24 |80 26 &0 10 la1s s

Chicago, it .___ 2™ 35 [ 1g (P 10, #1500 | 410 140 90 | g15.74 g4
| Bast Saginaw, Mich_| 8 . 5 { 9,048 03
-+ Grand Haven Mich. | . F Er ; o 8, :
-+| Milwaukee, Wis 8 ; g It o) 174 9,
--| Chicago, 111 22 24 | FA = A 10,

0
22 | 12075 5

- 5. Grant Lynn .
S. Dale ..__ i
|

- T e e N g W T
Contract aw arded to Carlin, Stickney & Cram, * Lowoest
OWest,

APPENDIX D D.

B ) b
IMPROVEMENT OF FRANKFORT HARBOR, MICHIGAN.

The contract entered into August 7 with Mr. Hervey S. Dale, of Chi-
cago, according to terms of advertisement and specjiicatiorn.g du-ted. J_uly
5, 1878, covered the work of constructing and sinking 2 eribs, refilling
old work, and making certain necessary repairs to the piers.

On the 30th August the timber for the cribs arrived at the harbor,
and by the 27th September both cribs were built, one 50 feet by 20 feet
and 12 courses high, and the other 50 feet by 30 feet and 14 courses high.
The smaller crib (20 feet) was successfully placed in fall 12 feet of water,
in good alignment and level in extension of north pier. The l.arger cr}b
(30 feet) was carried into the channel by a storm on the morning of the
30th September, after an attempt was made to secure it in place in the
south-pier extension. _
Sm\l{'ml-l; ceased for the season early in December (after authority was
received to extend completion of the whole work of (ﬁorl'm'act- to June 30,
1879), by securing old work in south pier, using 64,327 (3_011]5 of stonf%.

Work was resumed June 5, 1879, and is not yet completed. Allowing
time for crib settlement, the work should be completed by August 10.

Work constructed from July 1, 1867, {o June 30, 1879.

Crib- | Pile-
work. | work.
e
Feet.

I e 45 548 620
North side of channel and extensions................. R s e i o | s
South side of channel and extensions | [

1,491 | 1,065

The south pier farther advanced by 200 feet than the north pier.

The depth of water available for navigation 9 feet. ; e

Recommendations heretofore submitted contemplate 1)ler-exteus1lon Ei
this i)oint. The balance remaining unappropriated of the a-mendcl( esti-
mate of 1875 is $9,200. LT
Original estimate (1866), mngpgle()lﬁ((lS?:’;) s e AFQIS,’G:’;E] 2
Appropriated and allotted (1866-"79).----vccceemenanannan. e e

To carry out project as designed—to complete 1‘(-1 g}_lzd milgam({'zdl% 7({)_)1)-
of refuge for deep-draught vessels—the estimate of 1¢ }i (Ia,u - 1111 Sl
is found to be inadequate. To reach and n}alntain t't% gli'eet agditio 2
e e ext%nf;%llsgf Lﬂlefﬁc{l E.‘%déing in channel,
to each, at an estimated cost of $20,501.44, anc 4 e
-910,000’ (report :)t" 1873). Total, $36,851.44 + $3,685.14 for contingen
cies, &e., = $40,536.58. A ] :

l'lc::wkont,v thousand dollars could be I)I'Of_itﬁf]?l} expended in the fiscal
year endin o June 30, 1881, in extending piers.

r 70 1Q
OPERATIONS CONTEMPLATED FOR YEAR 1879-"80.

50 feet, viz, adding to it one erib 50 feet by

To extend the south pier to he done by eontract after advertising

30 feet by 204 feet. The work
proposals in the usual way. A

The work is located in the Michigan cnlhact.un}-dlﬁiEfﬁg(ﬁflzh:if&& P,Ell:ft I;;?EI;S‘;;
port of iil;{\;i% Grand Hayen, Mich. The nearcst 1tj'g .th pier 58 3

s ENLry 18 U H i aa s T,
%Puint Aux Bees Scies). A light is shown near head of south |
101 B
&
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STATEMENT OF VESSELS ENTERED AND CLEARED FROM JUNE 1, 1878, 10 JuNE 1, 1270, ohe shaichions

Entered : $3,877 02
Number........ , 000 00
Fonngoex . 1l LS S AR A $12, 577 02

Cleared - July 1, 1879, amount expended during fiscal yvear

July 1, 1879, outstanding liabilities

July 1, 1879, amount available...:..._... . ... ...
HISTORY OF THE WORK, e
Amonnt (estimated) required for completion of existing 1'1'”.i"_"t' e T '.’_)36 52
First appropriations made June 23, 1866, of $88.541. Amount that can be profitably expended in fiscal year ending June 30,1881. 20,000 00

Original plan contemplated dredging a new ouilet through a strin of :

1: ){l]"»] l ] ]‘1.‘11'1 f;l.)]lh_mp]lri-ﬂtl ‘1“;11"‘:‘”.1."“- : “f_“ ““[]i_‘ HI!“”-'L;’ I f‘.’ ”T o1 Abstract of proposals received and opened July 26, 1’,"7“‘.‘f'riﬂ"l'irf'lﬂf-Jiif!y the vequisite materials,
Al w l.“ 1 Sepa dttl*d Lu].\(' Anux Bees Scies from llill\t“‘\[!i'}llf_‘;lll, (ol feet §c., for continuing improvements af Frankfort Harbor, Michigan.

south of old outlet in a direction due west. and the building of 2 parallel :

piers to extend from 12 feet water in inner lake to the same depth in

outer one, with a width of 200 feet between piers.

Continuation of history begun and published in report of Chief of
Engineers for 1876, as follows -

In July, ‘\ugust‘, and September, 1875, the end crib of south pier was :
superstructed, ballasted with stone, planked over, and protected with s
tenders, and the three cribs east of it received an additional course of
superstructure and stone filling.

On the 1st of December, 1875, the north pier had received a further i
ovtoanal > ¢ 4 : _ Lo £] 1y Aifernri “hicago Dredging
extension of ]tm_‘ﬂ_"ct (_’ eribs), and in May, 1876, the filling of intervals (']i])r.,-!&t'-l‘r:.‘m v "5 0 00 6
and some stone-filling in superstructure and plank-decking of the outer b Rl ‘ 10 : 1 021 o 2 00| 3 00

i . = EERICS ~ A et ; ryvey S, D : - : ; a1 0 18
crib left this pier in good condition. Some stone-filling was also added . ,l;;:.:l‘.-q:-.-lz-su-'l-n ; | F N, Y i | 80 03F 107 900 4 00 s 3::
gt . i 2T s b b h 20| 4 3 4 3 00} 12
to south pier. The United States dredging apparatus during August - phe s G : B |
and September 1875, removed 18,195 cubic vards of sand from betw | 3 =

. eT, : 3 e 4 f 8i n between i * st ‘Contract-awarde srvey 8. Dale
piers to obtain a (.'.!lil]]!ll}-]. Lowest. Contract awarded to l’Inul\ 3. Dale.

Ht_'nu_xdmg‘suf April 25, 1876, give available water-way between piers at ' '

11 feet, but at places near entrance and outside in line of sonth pier
only 9 feet could be carried. : \

In 187677 some necessary repairs—filling slabs and edging bhehind R
south pier—were made, i

Soundings of May 14, 1877. show an available water-way of 1] feet -
]}_l_")'n TaTR 3] ;_.‘ nearlv . ma wi . ; s i 3 ol fi i 3
. t_.t\f.u.n_ piers ; nniﬂf‘l(, L.uul nearly on a line with the north pier, only According to the terms of advertisement and specifications dated July
(m?v“t 10 feet depth was found for a distance of 100 feet, ' 5 ]%'% nn?z et was entered into with N. Stanton Gere, of Geddes,

r 20 : 3, 1877, the s0uth Dier was fiwih e : L DR COILTACUENY & Fide, T '
. .»,.\.]_f(.nl‘] (){ h]iJ;l’r 1 11, Lll(,‘-\..,.!llll.]._l pler was fml_h(_-l advanced 50 feet N. Y.. for doing the work of pier-extension (4 cribs) and repairs. i
L crib); and addi donal courses of timber were framed over the cribs : T ¢ tractor commenced work in August by collecting a sufficient
next east (111\\'1111}2 of this erib, and 70,526 cords of stone were placed in , : 'i-,”_’“‘f_‘ & £ .".‘11 fhnhh‘ iron. stone—to proceed vigorously with
o;d ]crlll;-work. I'he south pile revetment near shore line received a ! ;';IE(:“\"‘ 1:1\] o ]\':_'}t;]ii‘(ﬂ[:};, of (),('-[(Jbgi' the 2 cribs (each 50 feet by 24 feet
1\1_nllillsjlbulf)-:liﬂji]Jg__} and refilling, and in hoth pler-heads additional ballast . and 16 courses high) for north pier extension were ,so.c;t}uel)_sim 1}Id{t,;,m_i(1
a8 aced, | « e e Seylorriy L = \a r 94 feet) for south pier
. foi8 A o oy y 9 cribs (each 50 feet by 24 feet) fo
In the spring of 1878 a bar with but 9 fe 2t of Water on it enc at the same time the 2 cribs (t.( ioh ready for sinking
o ) feet of water on it covern : : : ; 9 sonrses hiel ady for sinking.
approach to the harbor, while {] OT ONL1t covered the extension were framed 12 courses high ready Aeiaeiin
}.1 lt“ ach to the harbor, while the channel between piers had at least 11 s SAfian placing 131 cords of stone in new work to replace filling washed
feet. ; et co o0 SRS e s »fer sinking eribs in south pier
out, the application of the contractor to defer sinking eribs _“:O : T
) Pl As '

: B DL il June 30, 1879 (to complete contract), was approved.
Appropriated 1866 -- 933,541 00 | Appropriated 187 . extension until June 30, i e placed at end of south
Appropriated 1867 ...-.. ._.. 10,000 00 _'\;.ll.l-r.}.,.;f:rf:i 1}1, '“}‘:”'”” 00 On May 31 and June 11, 1879, the 2 Lll'mbsl weu{l? {;:‘ttt‘]et}\(gl a foot out
Allotted 1868 10,0000 | Appropriated 1ere 0,000 00 : ‘now are in very good shape, level, and a little over a B

: ; Appropriated 1876 a pier and now are in very g y ) N S .
; e R L 7 3, 000 00 i L s ) ilding the super-
;””‘.“'I,-,l‘h.‘] - 29,318 85 | Appropriated 1878 8800 00 of water, The contractor proposes to commence bu i ke I[ e
Appropriated 1870 10::000 00| Abpiohiintad 18e : riddle of July and expects-to close

. I ( ppropriated 1879 ) L ‘o eribs al the middle of July a
Appropriated 1871 10, 000 00 4,000 00 structure over these cribs a mut_ * Aneust, proximo
Appropriated 1572 10, 000 00 Tot: TR his contract not later than the 15th of August, pro: S 1 of nortl
Appropriated 1873 __.. ......  10°000 o0 “Tiesme 213,660 85 Last fall a schooner-scow struck the sunken crib at th(’-tﬁ-m 01 101 1‘

: LiasSt 1¢ d 8C _',, " AT = > T ‘ne outer end.
pier and sunk alongside of same pier about 500 139? irom ; by
OL < ) -3 board. Several attempts were made to raise
She had 65,000 brick on board. Se ithout success, and at the
this scow, both in the fall and winter, but without success, {

bie foot.

per cabic foot.

per

Agaregate.

Oal,

Pine,
‘ Brush, per cord,

| Stone, per cord.

2 00l%15 00 $6,365 05
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1604 REPORT OF THE CHIEF OF ENGINEERS.

opening of navigation this spring was found quite an obstruction to
navigation, causing a bar to form from her box-like bow across the harbor
With scarcely 9 feet of water overit. I was authorized to expend 8700
in its removal. At the present time it is not completely removed, but
has ceased to be a serious obstacle, as only parts of the bottom remain
where she laid. Since the sides of the wreck have been removed the
water has slightly improved, and now vessels drawing 10 feet can pass
1 or out without the least trouble,

WORK CONSTRUCTED FROM JuLy 1. 1867, T0 JUNE 30, 1879.

Crib-work. | Pile-wor k.

};"Tfh side of channel and extensions . S O
South side of channel and extensions

B0 G A

The north pier 100 feet farther
Recommendations submitted siy
propriations in pier extension.

advanced than the sonth pier.

1ce 1873 call for the expenditure of ap-
e s per 1510n.  The balance of the estimate made for
such work is $51,771. Of this sum, $30,000 conld be very profitably
expended in the fiscal year ending June 30, 1881, in extending piers.
Original estimate (1866) amended (1875)...._..........._ ... $234, 771
Appropriated and allotted (1866-"79). . " . : f-:'i.r‘ulm
Unappropriated balance . _. i

SRR e e L s S L L e BT ]

OPERATIONS CONTEMPLATED FOR YEAR 187980,

To extend piers (each pier 100 fee
by cribs 50 feet by 24 feet in plan
cubic yards of sand. Work )
proposals in the usual way.

t, if practicable with funds a vailable)
and dredge from channel about 16,000
to be done by contract, after adyertising

The work is located in the Michigan co
of entry is Grand Ha ven, Mich. Thene
tinued October 15, 1875). A light is sh

Elﬁ(-ril:zu—dislrivt Michigan. The nearest porf

arest light-house is the Manistee light (discon-

Wn near head of south pier,

STATEMENT. OF VESSELS wxr i Lo
TENT OF VESSELS ENTERED AND CLEARED FROM JUNE 1, 1878, To JUNE 1, 1879

Entered :

teesesanea. 1,446

.................................. 347,752
Nimbersr: it Hea SR

Tonnage seemeee 1,495

.............................. 356, 341

HISTORY OF THE WORK.

The survey of 1861 shows the h

; arbor to be barre 500 1
EATR S i s ik to be barred about 60 feet ont

: ey - °r, the water is bar (250 feet, ;
width) being from 5 to 8 feet, ]*‘1‘(;1: b e o B Sty
'om bar to entrance, the watep varied

from 7 to 9 feet; between the vien.

. e TR UWOUD UNe Diers, from entrance ins i

o oty e g y ror ance mward, a distane
866 bl avlable channel of 10 foef, The suryey e .k;l:fft:-!]l]{.’aﬂ o
<-ate‘§ 3€ 1<>.f‘<§:1? (.0‘1" B 1'e SMS&?M? of this bar above mcntfmmcl .'lmcl iI::Iiz
S @ 2000 curves, the first 960 feat out from lake-end of South slab

ATPENDIX DD, 1605

pier, the second beyond this 190 feet, and the third 90 feet still further
out. Beyond this last-mentioned curve 140 feet ran the general 18-foot
water-line. Between the 1 and 2 inch 12-foot curves the available depth
was 12 to 13 feet; between the 2 and 3 inches, from 10 to 12 feet outside,
at the entrance, and inward, between piers and in river, for distance of
1,100 feet, a water-way of 9 feet appears; and further inward to Lake
Manistee, available water-way of 7 feet.

Plan of improvement (based upon survey of September, 1866) adopted,
was to extend south pier 960 feet (in direction as commenced); to com-
mence the extension of north pier at a point opposite the outer end of
south slab-pier, and extend it in a direction parallel to the south pier a
like distance of 960 feet, to 12 feet water, to cut off a point of slab-works
inside of south pier and widen the channel; to cut down all slab-work
to water surface, and build erib-work on old foundations, and to dredge
channel to a depth of 12 feet.

After the survey (of 1866) 100 feet of north pier was washed away.
This caused a slight change in the plans, the north pier being thrown
20 feet further to the north, and the work upon it commenced at end of
old pier.

In 1867 (September) the bar in front of entrance had 8% feet of water
on it, and between the piers the channel had a depth of from 94 to 10
feet, and in the river above the piers from 74 to 8 feet. :

The firstappropriation was made by act of March 2, 1867, $60,000.

‘Work began in July, 1867, :

Continuation of history begun and published in Report of Chief of
Epgineers for 1876, as follows : i

Available water-way between piers 93 feet in October, 1875.

In 1875-76 each pier was extended 150 feet (6 cribs, each 50 feet by
24 feet). :

Soundings May 12 and 13, 1876, show an available channel between
piers of 10 feet, with strong current running in river. North pier-end
rested in 15 feet, and south pier-end in 13 feet of water. :

In 1876-"77 the south pier was raised an additional course of ’[11111‘](31: for
a length of 450 feet, and slight repairs—rehandling stone for ballast—
were made as required. ;

Also an obstruction of sand at the bend of the river was r(%movgc}',
affording temporary relief for navigation. b‘oundmg‘s_of May 3, 1877,
showed an available channel-way of 10 feet hc_hvp-en the piers. :

In 1877278 the point of sand in the bend of river on north mdefwa:%
dredged away, and the exposed bank faced with a pile revetz'neu‘t c}:))r ld.
length of 420 feet, and 32 cords of stone were put into the pier as bal-
last.

December 13, 1877, the channel soundings showed _110t less tharl_109 geei{;
of water available, and this depth only at one point about 450 fee
inward from end of north pier. : :

In the spring of 1878 a blzn- with but 8 feet of water over it ?bst-llucte?
the entrance to the harbor. With the small balance of fltuglh on hand )
a channel was dredged through it, leaving a channel of good width anc
with a depth of 14 feet. £t
Appropriated, 1867 $60, 000 | Appropriated, 15:"-’ SRS mfz’ ggg
Appropriated, 20, 000 | .-\ppl‘o]:l’!ated, 1:_{(‘ —--- e 15’000
Appropriated, 18 9,000 | Appropriated, i:\ié""" T, i
Appropriated, 1872, oo ..... 10,000 | Appropriated, 157
Appropriated, 187 10, 000

( 183, 000
Appropriated, 187 AL 00U :

.




