430 REPORT OF THE CHIEF OF ENGINEERS. APEENTIN K, 431

| 10, 100 : ] ,
kil S e T : St : 81. 431 Imports during 1878,
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RECAPITULATION. 7 Importations of sugar and molasses at the port of Philadelphia, from 1870 to 1878 inclusive.
Statement of the value of exports to the following countries. SUGAR.

: ; American | Foreign Total g | 3 . Hhds,
Countries. vessels. | vessels. value. tearn i b melado.
ST TR s T e e e S e et e R N 264 :]1a: 2. 653 : % 30‘97" 30’2% 35, 94: 73
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Brazil ......... : 450,038 | 7 2 71,546 | 35, 662
Ehili s | 90, 1§ 55. 036 Q Bi;‘
Denmark oS ean i 33, 5l : 51343 | 13250
Danish West Indies : 2 009 | 9 ¢ i i g 3‘ 9'?5
French West Indies bt | 16 - | s E ) f‘jﬁ%‘;
ity : , 052 E L R e 3, 242 973 |
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Scotland .
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(s Lo 10 S SN e i
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Sweden. . b ; R ; i ;
Norway
Turkey in Europe .
in Africa

1 States of Colombia
Venezuela ..
Morocco

48,379, 031




432 REPORT OF THE CHIEF OF ENGINEERS.
RECAPITU LATION.

Summary statement uj thawalues of goods imported direct ,l}um Soreign coundries to this port
for year ending December 31, 1578

i » In Ameri- | Inforeign \miia14 1878,
SamiEien: can \‘v:‘mc-ls.| vessels.

$099, 577 | $609, 961
}1‘1“:‘}111{”1 l(h‘ 075 | y
Central Americ :
Cuba : 3
;)amah West Illldle'-; - H| 2o e
]ﬁ);}ﬁ(llulnflﬂq e 6 643,620 | 3,533,980 | 111.17?,?'1]5

b | : :

Br h East Indies....o....-- o L;;I; ‘ g 5
Bnthh West Indies : 1 354, 012 ‘

1‘1011:11“ B i 5 SnH) by 581
French Possessions in Africa. .- 9, 36¢ : zm &ia
Germany - . et

Greece . .. J”
Greenland . "]' ir‘ o
Havti o | s
%ﬂiil\ind e 176, 520 14} UH-
Wetherlands :,4{;:) 94
Nova Scotfia . : . 48, b; _1’

TR s b et e i 14,192

Portugal i 12,406 |

Porto Rico. . 2 = 5

Spain -

Sweden and \um M

Turkey in Asia

United States of C olombia-

Veneznela. . A

5T, 777

Totals for 1578

Falue of

Years. | Exports. | Imports. [ears. | Exports. | Imports.

495, 004, T84

{16, 694, 478 952, 371 836,727 | 24, 011, 014
T 20,688, 551 | 20, 820, 374 || 1 ' 450 | 21,000, 000
= 5 '$99 956 | 20, 126, 032

2| 20484, 803 | 26, : 20, 126, 3

The business of the port of Philadelphia for the fiseal yeare June 30, 1879, was
the largest ever transacted, the year ending June 30, 1874, being the next largest.
Below is a comparative st atement of the amount of business done, “showi ing a large in-
crease in the past 5 years:

Receipts from customs, 1879 -‘! 008, 611 09

Receipts from customs, 1874 88, 264, 895 53

Value of exports, 1879 .. 847,007,620 00

Value of ex pmx‘~ 1874 £33, 098, 905 00
Estimated duties on goods forwarde yd by—

Immediate tr ‘mapmt.m{m 1879 . St A ibiigion 1836758805

Immediate transportation, 1874 - :

Number entries merchandise, 1879

Number entries merchandise, 1874

Vessels entered from foreign pm’n 187

Vessels entered from foreig

Tonnage foreign vessels e !lTH( (1 ]“a" ................................

["fmmu( 1[11' an ve -«wl\ entere d I 74

g 'E'(! to jll'l( 1"1] ]NJ] r\,
lmmans- foreign vessels cle: nul
Tonnage foreign vessels cle alul 1874
\lll!]hl‘l eXi Lmnmnrm 11(101\ wees hanled, 1879 ...

APPENDIX E.

E 1,

E
IMPROVEMENT OF DELAWARE RIVER AT SCHOONER LEDGE.

This reef of rock lying in mid-river between Chester and Marcus
Hook is the only one huown at the present time to exist in the main
chamnel of Delaware River or Bay. The deepest water over it is 24
feet at mean low-water, and this depth is only 45 feet in width and is
fouu,d within 150 feet to 200 feef of projecting pnints upon which are but

18 and 19 feet. To vessels drawing over 18 feet it is a most dan-
gerous obstruction, and its removal is one of the most important im-
111‘0\'{3ment\> that can be made to the navigation of the Delaware.

The act of March 3, 1879, having -(qspmpuated $50,000 for beginning
operations, further etwnnnatma was made for the purpose of securing
fuller and more exact information.

A platform carrying a Burleigh drill was nmccd near one of the pw
]9(*t1nw points of the reef and a 2 "‘ -ineh boring made to the depth of 2
feet below mean low-water. Owing to the inadequacy of the platform (111(’1
to the drill not being in good oulor the boring was made no deeper,
although it had been Ir tended to reach 24 feet or more. The hole was
charged with 4 pounds of Laflin & Rand’s rendrock, and fired with good
effect.

The rock is a species of gneiss, with thin veins of quartz intersecting
it. Portions of it contain a considerable percentage of hornblende, w hich
is in other parts replaced by miea. The principal planes of stratification,
judging imm the tun or more of specimens raised, stand at a-high angle
of between 750 and 900, with @ northeast and southwest dnechon, and
are erossed by nearly horizontal seams of varying thickness, the whole
presenting fayorable conditions for driling and blasting, so far as the
material itself is concerned.

The locality, however, is an exposed one, and the tides running from
2 miles to 2.5 nulu per hour when opposed by the winds create a ]1eaxy
Sea.

Furthermore, ow ing to the proximity of the work to the channel, the
passing vessels throw a heavy wave. These (‘Ollwlflbl“ltl{)na make 1t nec-
essary that the drilling pl: atform shall be of ample strength and heavily
moored.

A careful resurvey of the reef, with soundings averaging 6 or 7 feet
apart, has recently been made, and the chart is in course of preparation.
So soon as it shall have been completed further report and recom-
mendations with regard to the execution of this work will be made.

The commerce to be benefited by the improvement is nearly the whole
maritime business of the Delaware.

Money statement.

proved Mareh 3, 1879. =S & .. 850,000 00

100,000 00
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OF SCHOONER LEDGE, IN DELAWARE
RIVER.

BEXAMINATION AND SURVEY

NITED STATES ENGINEER OFFICE,
Philadelphia, Pa., December 28, 1878.

GENERAL: I have the honor to forward ]l(lm\nh a report, by (“1
William Ludlow, of arecent survey and examination of Schooner Le dge,
a rock obstruction lying in mid- chammel between Chester and Ma reus
Hook. .

The report and accompanying tracing fully set forth the position and
dangerous character of this obstruetion, upon which ships of great value
have frequently struck, and I concur entirely with the judgment ex-
1}10%%0&—1&.1 its removal is now nearly, if not quite, the most impor-

fant work of improvement demanded b\ the commerce of the Delaware.

1 mnm‘r. also, with the rec .ommendation that, owing to its distinet
character and -hv considerable expense nt removing it, the project and
oatlmfltb therefor be made the su a]cr*t of special ¢ Ltmn independent of
the general project or appr opriation for t-u river.

The expenditure once made, and the desired depth attained, the im-
provement will be a perm \anent one of immense value to commerce.
I remain, very respectfully, your most obedient servant,
J. N. MACOMB,

Colonel of Engineers.

T
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it the following report on Tl.c survey and exam-

CoLon
1e accompanying project and est imate for ils re-

ination of
moval.
The general position of this ledee of Tock is shown upon the tracing herewith, by

Jm uxé{‘lpr 1T t Survey <b1“ of 1842, and, considered with reference to the
I ged in the commerce of the Delaware, it may be regarded
.if 1ot the most serious obstruction in the river.

1»1111; channel] between Marcus Hook and Chester follows the western or
T‘em\s\l\ ania shore, with a depth generally in excess of four and a half fathoms at
mean low-water. Ata point about half-way between these M ices the 26-foot curve is
intercepted for a distance of from 400 to 5 ) yards by the ledge which lies across the
stream, extending from the shore like a suhmerged dam or bulk head of irregular height,
and }JlﬁI‘lllClllt“ﬂl\ restricting the capacity of the river. A 24-foot channel can he
carried over this dam, bat if is contracted to less than 45 feet in width at the narrow-
est place, and in following this lead vessels must pass within 150 feet to 200 feet of
geveral pre ing points upon w rhich are 18 to 19 feet of water.

On the eastern side of these points better water is again found, with a practicable
channel w than butb !lut so deep as that on the western side. The bottom is irrea-
ular and changeable, and the Yock crops out in several places, as is indicated by tho
red soundings. The deep steamers that in rapidly Inl'lt.l ing numbers navigate the
Delaware, and the heavy mcr vessels drawing from 20 to 94 feet loaded, must there-
fore pass to the west of a 0se proximity to these high }mmh and are obliged to
make the most exact ,gho\‘ ance for the direction and force of the wind and the “set of

to be observed that the level ni the rive l—slll'ﬁw in this.
\'1(,1;1,;;1~, o1 ulﬂ\ Jm{w sed by the wind, and a variation of from 1 to 3 fect above
and below the ordina Iy M.mv- of high and low water is to be anticipated.

It follows that vessels and ¢ es of great value are always in danger of serious
injury while p: ¢ this point, and they have repeatedly struck or tonched npon the
.m]\\’ bottom. :

Ow‘nff to the indisposition o 1 the part of \. ippers, for evident reasons, to enlarge
1113 on dangers of this mlL. and the reticence m h,ln' for the same and other reasons,

rith which a great r.ili,” hl-t ocenrred here has not been
tween Philadelphia and the sea, delays

PIE NANS. Y.LV

e
¥ e
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are frequently oceasioned by an insufficient depth of water or narrowness of channel,
and vessels sometimes tale the bottom and lie aground; but, since the channel-hed
and banks are of sand or mud, serious injury is not thereby nsnally incurred, other
than that due to loss of time. These are great inconveniences and restrictions upon
commerce, but not dangers. The case is quite different at Schooner Ledge. 3

The slightest touch is sufficient to tear off the copper, and a heavy blow necessitates
docking the vessel at a burdensome expense in addition to thaf of repairs, while,
should the shock suffice to sto lllh vessel, serious damage is inevitable.

The many pieces of sheathing, crimpe ze paper, found by the diver upon the ledge
attest the frequency of these accidents.

I respectfully recommend the removal of this reef to the (‘.«"pt‘ of 24 feet he
limits indicated by the 24-foot curves inclosing the }m»‘u 1:1:1 1ts. A\Eihm:ﬂ 1 1] imh
i8 nof so great as it should be, and as it may hereafte ble to éh.mml,
by asti 1 foot, I am guidad in rec ndation by t y Ih.t. work of this
eharacter is very costly, and that to secure 25 feet over the necessary area would nearly,
it not quite, donble the estimate, and also by the hope that with the Mifflin Bar above
and the Cherry Island Flats below, both improyed, vessels ean so time their arrival at
the ledge as to take advantage of ise of tide to passin comparative safety, even
should they be drawing 24 feet or more.

The sections on the tracing attached to the chart have therefore been prepared, and
the amounts calculated upon this bas

The quantity of rock to be removed is 9,077.6 cubic yards, an 1cluding
engineering and superintendence, is estimated af §25 pex g

'The alternative of removing the area above referred to is the r':m-\n'mticm m" a chan-
nel a-n“ir: ly west of it of sufficient width and depth, and the building of a hght-house
over the I-Wh |m11nla of the ledge of dimensions and solidity suffi ient to withstand
the pressure of the ice, which in winter moves with the tides in heavy masses known
to have been su\'el al feet in thickness.

Aside from the faet that a light-honse so placed would itself be, to a certain extent,
a source of danger in the narrow channel, and always one of e\penw the cost of this
method of relieving commerce would, it 1-51191 eved, be not less than the one proposed,
which, once made, would be perma ient and require no further expenditure.

The rock formation underlies the west bank and extends to the shore, where it crops
out in many places, and the smaller amount of rock to be removed to make a channel
400 feet wide west of the high points would in great part be compensated for by the
greater additional eost per yard.

Should an appropriation be made for the removal of Schooner Ledge, the project for
its expenditure is as follows:

‘orm the work by eontract after suitable advertisement, and to provide for
the removal of one-half the roek during the ensuing season.

It wonld be preferable to have the entire amount made available at one time, with
possibly a proviso that it should not be drawn from the Treasury until required.

This would prevent possible embarrassment from failure of iim:l%J and give the con-
tractor proper assurances, which would justify him in providing suitable and suffic ient
plant. y une muu.,u., on this point would mvwmbl\' involve additional expense to
the United St

As this work is distinet in character from any works of improvement hitherto pro-
Jeeted for the Delaware River, and as the total sum required for this particular locality
will be so considerable, I respectfully suggest that the appropriation, therefore, should
be specifically for the removal of Schooner Ledge.

The survey, the results of which are shown on the accompan
ducted as follows:

Two observing stations were selected, from which the whole field was visible, and
determined from points on a base line 2,336 feet in length.

The surveying launch moved freely over the area to be examined, af first on range
lines, afterwards between and across them. Soundings were taken mm‘v half m]utllb
and the posivion of the pole determined for each by the intersection of transit lmrub
from the stations.

After p ‘oifiu*r these soundings, which were some 1,300 in number, covering all the
rock work, a few additional lines were run in the launch with sextant angles ,.s!l]m]}-
ing about 500 additional seundings %o fill ont the chart to desirable limits.  Subse-
(Idl‘ill“ a diver was sent down o examine the charac er of the bottom and rock and
to procur nens of t]u, material,

Th rock 1s ¢ ot 801 fine-grained micaceous gneiss, of closs, firm texture, and
somewhat indistinetly stratified.

Ihe rock, wh -f‘,,\'mu-‘uw‘l. was in solid bed, and, in connection with its structure,,
oiters advantageous conditions for drilling and blasting.

Yery T ctfully, your obedient servant,

ying chart, was con-

o (=]

Wirriam LuprLow,
((n)[mn Fngineers, Brevet Lieutenani- (,L)IUNI!Y U. ‘S. A,
Col. J. N. MAGOMB,
ps of En cers, TN
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E 8.
IMPROVEMENT OF DELAWARE RIVER AT CHERRY ISLAND FLATS.

My report of December 2, 1878, hereunto appended, gives a succinet
statement of the particulars with regard to this locality, and submits
project and estimates for its im provement. ;

The act of March 3, 1879, having appropriated $100,000 for begin-
ning operations, it is proposed, so soon as the appropriation shall have
hecome available, to advertise at once for proposals, and to enter upon
the work at the earliest day possible.

The serious character of the obstruction caused by these flats to the
navigation of the Delaware was clearly shown during the winter, when
at several different times they sufficed to block the movements of ves-
sels over them for periods varying from a few hours to 2 days.

DMoney statement.

Amount appropriated by act approved March 3, 1879 $100, 000 00

July 1, 1879, amount available...cc.eeeoccarmoetoammairenoscamozronne s 100, 000 00
By ? ’

Amount (estimated) required for completion of existing project......... 204,000 00
‘Amonnt that can be profitably expended in fiscal year ending Juned0, 1551. 100,000 00

REPORT OF COL. JOHN N. MACOMB, CORPS OF ENGINEERS, DATED DE-
CEMBER 2, 1878.
UNITED STATES ENGI OFFICE,
Philadelphia, Pa., December 2, 1873.

(IENERAL: After careful examination of the Delaware River in the
vicinity of the Cherry Island Flats, considered in connection with the
legitimate requirements of the navigation interests involved, I have the
honor to submit the following report on and project for the improve-
ment of this locality:

The Cherry Island Flats begin just below Old Man’s Point, 24 miles
from Philadelphia. At this point the river is 1} miles wide. At Deep
Water Point, 5 miles below, it is 1 mile wide. Between the two the
width increases to nearly 2 miles, and the flats lie in mid-stream, divid-
ing the river into 2 channels.

In 1842, as sjmwu by the general chart of the river, these flats were
covered with from 8 to 12 feet of water. They have since risen until
over a considerable area there are now but 14 feet. The 18-foot curve,
however, occupies abount the same position as formerly.

_ The eastern channel was in 1842 much the better of the two, afford-
ing a practicable draught of 20 feet, and a width between the 13-foof
curves of from 300 to 600 yvards. At present the draught is from 19 to
194 feet, and the average width about 600 yards, decreasing to 480 yards
at the narrowest place. )

Y 12t e ) Tap1l he © Fy O — ] 1

The distance between the 24-foot curves above and below the shoals
has remained about the same, viz, 4,000 yards.

- ] il : e ' Ya \

. _[lvl_ 1542 th}o I\\ estern channel had 194 feet of water, but by a notable
;:1_'(3_;«(’11:_;11 of the 18-foot curve from the western shore was narrowed to
150 vards for a considerable distance, and curved through an angle of

(154

A ——

CHART OF
CHERRY TISLAND FLATS
DELAWARE RIVER.
Showing pm}msed im})rnvelrwnt
70 aecormpersy drrieal LReport of
(ol J N Mocomd
Corps of Lreg "’ /0.
1879

Scale 1:20000

“Old Mees Pl’

AM. PHOTO-LITHO.CO.N.Y. {0SBORNE'S PROCESS)




APPENDIX E. 437

90 degrees. It was therefore not used by heavy vessels, which have con-
tinued ever since to run the eastern channel.

This projection, however, has since disappeared, and the western chan-
nel consequently exhibits a marked improvement. It is now over 500
yards wide atsthe narrowest pl:uje, with an average width of over S00
.‘=11‘<1.~» and a draung mrut 181 feet to 19-feet. The distance between the 24-
foot curves above and below the shoals is about 3,500 yards.

This enlargement of the w estern chanmel is a significant and important
change when it is considered that the increased capaeity is entirvely due
to the action of natural causes, while all the benefit of the passage of
large steamers with deep screws ha 15 been given to the eastern one.  Not-
\Htlmandm g this ad mt 1ge the pilots represent that the eastern ¢han-
nel is again decre asing both in width and depth.

It is probable that these complaints are due rather to the greafly in-
creasing size and number of *l_n_. olg which travel the river than to
any rapid diminution in the capacity of the channel; but in any case the
fact remains that the interrnption to na vbion caused by these shoals
is yearly becoming more serisms and f‘w ¢'1¢ :mands for its improvement
constant! 151 i .

A survey o s locality was the "z'rm ho sun early in the season, but

ed w ear: t ouse Board had per-
i'L"ct or having one made over y the same ground,
with 1 i le 16 pmpm positio - anew set (:j range-
11411“\ for the guidance of ‘\'L‘\p(‘]\ past the flats.

The results of survey are given on the accompanying chart copied
from that furnished the House Board, with the addition of thu 24-
foot curves and the lines within which it is proposed to make the neces-

sary improvements.

The western channel is st1 0,101\ indicated as the proper one to improve
by the following considerations:

1. It is alr cud\ mueh wider than the eastern, with but slightly less
draught. Ithas gained this width from natura 1 canses al one, and the use
of the channel by heavy vessels will increase its depth. The eastern
channel being abandoned will decrease to its former dimensions, and,
eontinuing to deteriorate from disuse, an additional preponderance of
natural scour will be gained for the western channel.

2. During the mouths in which ice runs in the river the prevailing
winds are from the north and west , and the ice is therefore driven upon
ihe eastern shore, leaving the w estern side comparatively free.

3. The main channel above the flats being on the west shore, vessels
must in any case come to that side. The 24- foot curve at present forms a
narrow loop in midstream, (.;Ollli(‘(‘ ing thehead of Cherry Island Flats with
the lower end of Mareus Hoolk 3ar, within which is a probably decreas-
ing depth of but 22 feet to 234 ieet over which vessels must cross,
There i is, therefore, an additional obstruction on this route, and its im-
provement would ultimately involve maintaining a channel across the
tide.

4. The actual amount of dredging that w ould be1 u1.1i1cd to secure a
channel of the desired width J_ml de h would probably be about the
game in either case, with the chances r_v_i' permanence ]“1;_-,_ ly in favor of
the western channel.

The question ui'lin'l ting the ehannel being one closely connected with
that of improving it : ld nu vhln\ of arange that vessels can closely fol-
low being very gre: 1 o achannelo ited width, the partie-
ular Iine drawn on the chart was s ted for common recommendation




