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after consultation between this office and that of the Light-House Board,
in this city, for the following reasons:

1. It passes the lower end of the flats nearly where the old channel
existed and where, therefore, a certain stability and permanence of im-
provement are to be looked for. .

2. Tt makes the least angle with the normal currents of the river con-
sistent with obtaining a site for the range lights within any practicable
distance, and is in fact on the whole coincident with them. Their nat-
ural and daily action will, therefore, aid both in constructing and main-
taining a channel on this line.

3. Itavoids probable disturbance from the outflow of Christiana Creek,
especially during the freshets. by passing at a considerable distance
from its mouth. : : :

_ 4. It meets the range line below (that of the Deep Water Point lights)
in mid-channel, consequently vessels can alter their course in good water
and with a wide margin of safety, and after turning will be guided up

the middle of the river past the flats and left on the western shore with
good water to Chester.

The project, therefore, for-the improvement of the Delaware River in
the vicinity of Cherry Island Flats is as follows, viz:

To connect the 24-foot earve in the channel west of the flats with the
corresponding curve below by a straight cut 900 feet in width and 24 feet
deep at mean low-water, having for its axis the line shown on the ac-
companying tracing. '

This line is 3,620 yards long, and the least water upon it is 17 feet,
but it crosses the 18-foot eurve 100 yards either side this sounding. Its
average depth for the whole len oth is 19.8 feet. 7

The average depth on the east side of the proposed cut is 19.1 feet and
on the west side 20.5 feet. The entire amount of material to be removed
is 1,620,000 cubic yards, and at 20 cents per yard, the total cost of the
improvement will be $304,000. PRE

In this estimate, however, no account is taken of the certain auxiliary
aq’ﬂon of t]{e‘nuturu] flow when the cut shall have once been opened, nor
of the additional assistance to be derived from the churning of the
deep screws of heavy steamers. The material being principally a soft
mud, it is 111'0131:1}319, that the total cost of securing the desired channel
wﬂj be red‘nceu through these agencies by from 10 to 15 per cent.

Should funds be appropriated for this improvement it is proposed to
effect it gradually, making at first a cut 100 yards wide mmp']éte.]y
through the shoal to the tull depth. This would cost £100,000 \\"li"""h
00}11_d be profitably expended in one season. B
. ‘I_‘hs}: »,u:md _seiisovn’rf.(?)emt_u._ms \_vlould double the width of the channel

y increasing it 50 yards on either side, and the total saving due to other
agencies would be gained for the third season’s operations, so that the
total expense would be reduced to $280,000 or less. i e

Very respectfully, your obedient servant,

J. N. MAcons,

e Colonel of Engineers
Brig. Gen. A. A. HUMPHREYS, L

Clief of Engineers, U. S, A.

APPENDIX E.

E 9.
ICE-HARBOR AT NEW CASTLE, DELAWARE.

The original design of this harbor dates back to colonial times, and,
Jike that of others now existing on the Delaware River, was suggested
by the necessity of providing a place of refuge for vessels during the
prevalence of ice.

The United States first appropriated for its extension in 1803, and the
wooden piers marked “A,” “B,” ¢C;” and “D” on the ‘accompanying
chart were constructed. In 1827 some additions were made, which, later,
being found injurious, were removed. :

In 1835 the low-water mark had advanced about 200 feet from the
extension of the wharves, so as to envelop the original piers, and the
construetion of piers H and H’ was begun. H: was completed in 1837,
but I’/ having been left unfinished from want of funds was subsequently
removed so as to provide for an enlangement of the harbor. Af the
same time B and C were cut down to low-water and rebuilt with stone.

In 1853 the wooden crib “I” was built; twenty years later was cut
down and rebuilt of stone. .

In 1874 “K? was constructed on the plan that has since been fol-
lowed, viz, a crib foundation to about low-water of spring tides and
stone above.

A large coal-wharf, built by the Philadel phia, Wilmington and Balti-
more Railroad Company in 1863, caused a rapid accumulation of mud
and silt in the harbor, and 108 running feet of it were removed in 1875.
Pier L7 was completed during the same year.

Tn 1877, 110 feet additional of the coal-wharf-were removed, and the
erib foundation of “ M7 constructed, and during the fiscal year just closed
this pier was finished. A survey was also made of the harbor to ascer-
tain its available depth and determine the amount of dredging required
to develop its full usefulness.

Since the removal of the coal-wharf the tides course freely through
the harbor, and if once deepened there iy every reason to suppose the
depth will maintain itself.

The establishment in 1874 of a Harbor Commissioner’s line for wharf-
age forbids further encroachment upon the sheltered space.

In its present condition the harbor consists of 2 piers on the lower
line, 3 on the upper, and 1 on the outside near the upper end, inclos-
ing a protected area about 900 feet by 300 feet, the inner portion of
which needs dredging. An additional pier is required to perfect the
harbor, viz, one similar in all respects to “M,” and in a position symmet-
rieal therewith on the lower side of the axis. It is shown upon the chart
and marked N.

During thelast winter theicein the Delaware was extraordinarily heavy,
and the harbor was crowded with vessels of all dimensions, large steam-
ers frequently availing themselves of its shelter. Their numbers cannot
be given, as no means existed of ascertaining them with accuracy.

It is proposed with the existing balance of $757, together with the
$5,500 appropriated by act of March 3, 1879, making in all $6,257, to
make slight needed repairs and increase the faeilities for mooring by
putting up additional mooring-posts, to protect the foundations of the
exterior pier from scour with riprap, and to dredge the inner part of
the harbor to 18 feet at mean low-water,

During the year ending June 30, 1881, should funds be available, itis




440 REPORT OF THE CHIEF OF ENGINEERS,

ol
P oL P
e T e

'

| SLELTELEE
a4z

proposed to do such additional dredging as may be necessary and con-
struct the additional pier ¢ N,” which will unnph,m the harbor on the
present design.

New Castle Harbor, since that at Reedy Island, 10 miles below, has
hu:omt useless, is rh(a first reached by v ressels cmmnn from the sea. It
is thﬂetom of nreat importance to the commerce of ‘rhu Delaware River,
which, in Sm, aggregated nearly 5,000,000 tons,

+] naarest vt
New Castleis inthe collection-distriet of Delaw are, Wilmington beingthe nearest port
of entry.

The amount of revenue colleeted
was §21,821.71.

¥ $ 11- 1 Shaals ra 2 i 1,
Fort Delaware is the nearest fort, and the Bulkhead Shoals range-licht the nearest
light-house.
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APPENDIX E,

E 10.
IMPROVEMENT OF WILMINGTON HARBOR, DELAWARE

This work was begun in 1871, and continued yearly under successive
appropriations. The original pi‘uiut contemplated securing a 12-foot
mean low-water 11(1\1,2:1’{1011; and involved the dredging of mud (uui
gravel, and the removal of fast roek from the chs annel at the variov
points where a less depth (‘\ht(‘d

During the past fiseal year .1 survey was made of the ereek from its
junction with the Delaware to the railroad bridge. The chart shows that,
with the exception of an area at ﬂuJ mouth where the 12-foot curves in
the Delaware and within the ereek are separated by an interval of 600
feet, there is substantially a 12-foot channel as far up as Third street,
though of less width than is required in the interest of navigation.

The south side of the chan nel, both above and below 'limd street
bridge, is obstructed by fast rock.

During the r just closed, with the -"]ap"nnii“ﬂnn of £7,000 made in
river and harbor act of June 18, 1878, 29,000 cubic yards of mud were
dredged from the north side of the channel near the mouth, and a small
amou 'u from just ab ove the mouth of Brandywine Creek. In addition,
92 cubie y4 wds of rock were drilled, blasted, and removed from the ledge
below Third street :

QOperations were under the immediate supervision of AssistantThomas
Valentiz

It is mn.mw: to apply the ap ypropriation of $3,500 made in act of
March 3, 1879, to continning the removal of the fast rock. It is esti-
mated that the amount will suffice to take out about 85 vards, which will
reduce the upper surface of the ledge below Third street s0 as to give
12 feet over it.

During the year ending June 30, 1881, should appropriation be made,
it is proposed to dredge the shoal area at the mouth, and to blast and
remove the reef above Third street-bridge to 13 feet at mean low-water.

The amount of material to be removed is about 30,000 yards of mud,
and 105 yards of rock, requiring an appropriation of $10,000.

Wilmington is in the collection-district of Delaware, and is a pmt of entry.

The nearest light-house and fort are, respectively, Christiana light and Fort Dela-
ware.

The amount of revenue collected at Wilmington during the fiscal year ending June
30, 1879, was $21,821.71.

Two lines of steamers ply between Wilmington and Philadelphia, and one line be-
tween Wilmington and New York, besides several coasters.

The total amount of merchandise received and shipped at Wilmington during the
fiscal year ending June 30, 1879, was about 300,000 tons.
The original estimate for improving Wilmington Harbor, Delaware, was .
Total amonnt appropriated to Jlme S Thor T R s S i s s
Total amount expended to June 30, _1‘-“9 D S N P i)') 956 95

Money statement.
July 1, 1878, amount available.. ..... = . $7,001 15
Amount appropriated by act :Ipplm ed March 3 l 3,500 00
$10,501 15
July 1, 1879, amount expended during fiscal year 6,599 78
July 1, 1879, outstanding liabilities .. oo« oo cnnr cememeannn 358 32
6,958 10

July 1, 1879, amount available..

Amm'nt( '1:*:: ) required for co \mm isting ]am] ect.ocucooaane 10,000.00
Amount t P wbly exy cal year ending June 30, 1831. 10, 000 CC
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APPENDIX E.

E 11
ICE HARBOR AT CHESTER, PENNSYLVANIA.

This is the uppermost of the series of harbors constracted in the Dela-
ware River for the protection of shipping against running ice.. It was
originally classed with those at Marcus Hook, New Castle, and Port
Penn, and appropriated for conjointly with them by the United States
in 1802.

It was partially rebuilt in 1877, and has since been keptin repair. It
consists of two upper and two lower wooden piers, conmected shoreward
by bridges of 50 feet span, and incloses a space of about 700 feet by 150
feet.

This area, reduced by the extfension of wharves and the gradual ad-
vance of the low-water mark, is now entirely too small to accommodate
the shipping seeking shelter.

Accordingly, in 1870, Lieutenant-Colonel Kurtz, Corps of Engineers,
proposed the abandonment of the existing harbor to general uses, and
the construction of a new harbor at a point farther up stream. No ap-
propriation, howeyer, has since been made for this purpose.

During the fiscal year, and with the balance of $3,400 on hand July
1, 1878, considerable necessary repairs were made, principally to the
lower line of piers. The face and cap timbers, the filling, mooring-posts,
and iron plating on the corners of the piers were replaced, and a new
bridge constructed, connecting the outer and inner piers. Access iS NOW
had to the lower line of piers from the shore by means of a narrow cause-

- way supported by low retaining walls of rubble. These walls were re-

paired and the level of the roadway raised.

Similar repairs of less extent were made to the upper piers.

Renewed attention having been drawn to the insufficiency of the har-
hor to meet the wants of the greatly increased river commerce, Provis-
son was made in the river and harbor aet of March 3, 1879, for the ex-
amination of this harbor in connection with that at Marcus Hook for an
inerease of facilities. This examination will be made as soon as funds
-beeome available. :

Chester is in the collection-district of Philadelphia, which is the nearest port of
entry.

The nearest fort and light-honse are, respectively, Tort Mifflin and Fort Mifflin light,

The amount of revent collected at Philadelphia during the fiscal yearending June
30, 1879, was §9,008,611.00.

Operations were under the immediate supervision of Assistant Thomas
Valentine.

The commerce of the Delaware which is directly henefited by the
harbor aggregated in 1378 nearly 3,000,000 tons.

. $32,933 00
39,998 26

Total amount appropriated to June 30, 1879 saccercamcor sommes cmceee e
Total amount expended to June 30, 1879 .

DMoney statement.

$3, 400 00

July 1, 1878, amount available. ... coccooonoovaincmenemmnmnennns S ontt ot
2,695 26

July 1, 1879, amount expended during fiscal year

July 1, 1379, amount available

o
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ICE HARBOR AT MARCUS HOOK, PENNSYLVANIA.

The eonstruction of this harbor, in acecordance with the Ilnr‘esent de-
sign, was begun in 1867 and completed in 1871, It consists of 2 landing
piers of wood and 4 detached piers of stone, with crib and 131}11)1}3 ‘[01111_
dations to low-water, inclosing an area of about 600 feet by 250 feet.

The harbor has proved itself extremely serviceable t‘0 the commerce
of the Delaware, and is yearly thronged to the limit of its capacity dur-
ing the prevalence of heavy ice. : : ;

With the $5,000 available July 1,1878, considerable repairs have heen
made to the two landing piersduring the fiscal year. The upper 3 courses
of timber were almost entirely rebuilt, the filling restored, and the ties,
fenders, and mooring-posts replaced. The two bridges counectﬁmg;the

-landing piers with the shore, one 30 feet in length, the other 50 feet,
were entirely rebuilt, and the inner half of the harbor was deepened to
18 feet at mean low-water by the dredging and removal of 11,060 cubie
yards of material. 3 :

The present dimensions of the harbor are inadequate to meet the de-
mands of navigation, and the act of March 3, 1879, provides for an ex-
amination of this and the harbor at Chester, with the view of increasing
their usetuln to commerce. This examination will be made so soon as
the necessary funds shall become available.

Mareus Hool is in the collection-district of Philadelphia, which is the nearest port
of entry. y

The nearest licht-house and fort are, respectively, Christiana light and Fort Miflin,

The amount of revenue collected at Philadelphia during the fiscal year ending June
30, 1879, was $9,008, 611.09.

Operations were under the immediate supervision of Assistant Thomas
Valentine.

The commerce of the Delaware, which is directly benefited by this
harbor, aggregated in 1878 nearly 3,000,000 tous.

Total amount appropriated to June 30, 1679 $104, 000 00
Total amount, expended to June 30, 1879 103, 642 04

Money statement.

July 1, 1878, amount available . ..o oooeeomiceioon §5,021 76
July 1, 1879, amount expended during fiseal year.. 4,663 80

July 1, 1879, amount available. ... .cooceennon., . T e 357 96

H1a.
ICE HARBOR AT REEDY ISLAND, DELAWARE RIVER.

_ This work, situated on the east or channel side of Reedy Island, which
lies in the Delaware River near the head of Delaware }'L;H‘,', was begun
In 1852 with an appropriation of $51,000, but the amount being insuf:
ficient, it was built in a temporary manner of wood. and little more than
half completed. : '

In 1867 a survey of the island and harbor was made, and in 1871 an

estimate for its re-establishment was snbmitted by Lieutenant-Colone]
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