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_ 3. To give an additional width to the channel opposite stations 14 and 16, making
it about 100 feet in width.

4. To remove the point and the large stamp thereon at gtations 18 and 20.
: 5(1 2’150 excavate a channel about 100 feet wide through the shoal opposite stations 20

(Tl .

6. To excavate a chanmel or cut-off, about 80 feet wide, through the point of land
opposite the farm of Dighton. .

7. To excavate a channel about 80 feet wide between Partnership Island and the
mainland. :

8. To remove the shoal and stone ballast between stations 55 and 57,

9, To excavate a channel between Mobile Island and the mnorth river bank, about
130 feet wide.

10. To excavate a channel above station 61, between the shoal and the south river
bank, to a width of about 130 feet.

Total amount of excavation about 35,000 cubic yards, but this may be increased or
diminished, if the prices justify or require.

_ Alll._exca-va-tlons to be to a depth of 7 feet at mean low-water. The approximate
positions nf_‘ the points }vhem work is to be done are shown on a map in the United
States Engineer Office in Baltimore, which will be exhibited to bidders; bui all bids
will state whether the bidder has made an evamination of the portion of theriver to be improved.

The material consists of sand with drift-wood intermixed af intervals, at one point
 deposit of small stone ballast, all underlaid by a thin deposit of mud. The material
in the cut-off i8 mnd and sand, thickly interlaced with rootsof small and larger timber.
The dredged material will be deposited on the adjacent flats, not nearer than 120 feet

to the nearest edge of the cufting, except whenever it may be convenient to depositit ,

on the bank, in which case it must be placed far enough beyond the line of growing
timber to prevent its running back into the channel. i : 7

The tide rises 2 feet and 2 tenths. The location of the work is sheltered.

Before work is begun under item 6, a written consent of the owner of the soil must
be furnished to the United States engineer by the contractor, containing a guarantee
tya._t no claim for compensation of any kind whatever will ever be made against the
United States, and that no interruption to the work shall be made by the owner of the
soil or any agent, heir, or assign. i :

W{?]lll mac}n?ery to be used must ho of approved make and in good repair, and together
b scows fo be sound and tight and maintained in good working order all the time

The material will be measured in sifu before work begins, or in scows or barges
\(ic'i;ose capacity shall be determined by the engineer in =5|1.'11ng or his agents. The
hu .};hoi (?e‘c-qmm‘milg ful.l loads or otherwise shall devolve upon iuspcatmg appointed

y the engineer, and the decision of said inspectors, acting under orders of the en-
g;}ileglg Jissijira :llll-elﬁmﬁm 1nf 111a-te_1_‘ml excavated and removed, as well as to its location
ain posif, shall be fina and without appeal. Shouldit be decided to pay for the

7 as measured in place, the quantity will be determined from aceurate cross-sec-
tions before and after eompletion of the work P e

%}:iigp biﬂ'?lfotr the whole work will be considered.

idders will sta g what | i & ial i

i et 3410 20T 0yt Wil asook il Shaih of o LAt sty i

roots, and all clearing and cutting of gro\\-i(ng ti]izbe;). i b okl

METHOD OF WORKING.

s : FaRls
g ]1‘1&? fsls?g’iiiig%%‘(]m ?f the‘woﬂ; o be done shall be fixed by the engineer in charge
e i}\: i ”‘16 n?els shall be plainly marked by stakes, and a register of "ld%f;
g b ,lx]bmeer, and the contractor will be responsible for the care and lires
i o <t e L i e : S
Sl 31" }E}flrsédlrlft?ﬁi]?vm})fg?ﬁlg{!S" He shall pay for all loss or delay arilqhw
m jury any € 84 F oanges i rongh:
agtmn of his employés or agents, and %h;?lli}u:?irpkga% éﬁlft e -
the limits assigned him, A vance of 4 foot Will. bo made for thy o oeyond
3 § : . An allowance of } foot will  Giaablt
& ) sig 58 . toot will be made for the unavoid:
ﬁclile];%: 1}1}]1 I];f;llluélge’g_}(%lg%ckct, a?;ij Efi;“ fxeaﬁ-'atmn below this nle{p‘rh as 1.\'51111111‘;‘-311(\1"1:{?
yin t b of seven ¢et as before mentioned, s e deducted from tho
’ g shall be de JiBiy e
a]ilmount of excavation as a]l‘nm.:d by count of ““scow loa,(is ? or Sllz}_llh[‘)l}ﬁd‘u‘ i
mie}?s(l;ll‘)mrﬂelut as m_ay be determined upon. Said exeess or deﬁr-iencv sl ﬁ?}Lllnzrcthud i
i dl% g}.g]nurli?t?u‘s.!_naqel?yﬂmengmeerorhiszus ants at suitahl?ein;élr\--d!i'}d?tﬁl‘i
o gl - lermore, in the event of a deficiency in (lept-h bei oohid. By
ractor shall, upon notification, redredge the bottom unti] t Fe i
ey g ntil the required depth is
2 A copy of this advertisement and specifications will be
burrél a part of it. ~ All questions arising under thege spect
e decided by the engineer without appeal on the part of
The right to reject any or every bid is reserved.

:Eltta_(.zhed to the contract, and
cations or the contract will
the contractor,

Ww. P, CrarerrL,
Major of Engineers.
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This project having been approved by the Chief of Engineers, a con-
tract was made with Mr, D. Constantine, of Baltimore, dated January
24, 1879, the work to be completed June 30, 1879. Ice and bad weather
having caused delay, the time for completion has been (:.:itend_ed. to Au-
gust 31, 1879, The map herewith shows the condition of the river when
surveyed by Mr. Parsons, the extent of the work required by the con-
tract of Mr. Constantine and the amount done up to the 30th of June,

1879,
The Pocomoke is in the collection-district of Crisfield, and the nearest light-house

is that of Watt’s Island.
Money statement.

July 1, 1878, amount available 2 $10, 000 00
Amount appropriated by act approved March 3, 1879 2,500 00 5
$12,500 00

July 1, 1879, amount expended during fiscal year Ei,5?2 81
July 1, 1879, outstanding liabilities coosouvocemrvemaas vannes 630 00 a8
—_— 1, 222 :

July 1, 1879, amount available

- Proposals for dredging Pocomoke River, Maryland, opened at 12.5 p. m., December 18,1878,

| | | g - |
| - Time. Ji: |
|

No. Name. (I s T G e NS P B
T

Remarks.

A
| Commence— | Complete—

1 | Geo. C. Fobes & Co. | Baltimore :ﬁl?ﬂ per |
| da |

| ; : m AL e | Measured in 8cowWs.
2 | Daniel Constantine - |-...do | Feb. 1,1879 | June 30, 1879 %o M::?ﬂgh Jlﬂ Sl

§
I
] P o 24H } Material to be
3 ‘ George W. Parsons.| Salisbury, Md'. 2d )1011%._9111 } Nov. 1,1879 { 3%&: } ]ﬂ:ﬁﬂl;}llred SR eTES
SRSy § 30 | Measured in scows.
1 35 | Measured in sita,

| Feb. 15,1879 | June 30, 1879

4 | . W. Ferris

Contractor, Daniel Constantine, at §9,000.

* Tump bid $0,000. { Except item 5. ! 1 For item 5.
§ Lump bid $9,200, machinery to be towed to proximity of work.

REPORTS OF MR, GEORGE W. PARSONS, ASSISTANT ENGINEER.

1.
SALISBURY, MD., October 3, 1878,

COLONEL: Irespectfully submit the following report of an examination of Pocomoke
River, together with a survey and map of that part of the stream extending from the
iron bridge at Snow Hill to a point 5.28 miles below, in accordance with your instrue-
tions of 16th of July.

Pocomoke River rises in Great Cypress Swamp, a section of country parfly in Dela-
ware and partly in Maryland, over 100 square miles in extent, which is covered with
fimber growing, for the most part, out of soft mud. Thousands of acres of the sur-
rounding black alluvial soil are drained by ditches, which empty into that swamp,
the watershed of the entire area finding an outlet through the Pocomoke. It is sub-
ject to annual freshets, which cause arise in theriver of from 1 to 5 feet above ordinary
tide level. These freshets (and indeed every heavy rain-fall) carry with them more or
Tess of fine mhud that is held in suspension and moved along the length of the river by
the out-flowing current until it reaches a wide estuary of Tangier Sound, into which
the river empties; there the current loses its force, and the mud is deposited on the
bottom. Here the aceumulations of years have extended, over an area 4 miles wide
and 4 miles long, to an average depth of 20 feet.

This deposit, called the ‘“muds,” has upon it at low-tide a nearly uniform depth of
from 43 to 5 feet water. These “muds” are a barrier to vessels of deep draught which
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otherwise would find a sufficient depth of water in the riyer to enable them fo navi-
gate it to within a few miles of Snow Hill. 3
To construct and maintain .a channel across these “muds” would be an expeusive
work—one, in my opinion, not justified by the existing or prospective demands of
commerce. ] i 5
At present the class of sailing-vessels and steamers carrying the tra}de of the river
pass over the ‘“muds” with slight detention from calms and low tide, being able,
with good winds for the sailing craft, to made headway, with their keels dragging
through from 1 to 14 feet of its slight consistence. These vessels and steamers seem
ample for all the needs of trade. : }
The survey has, therefore, been confined to the upper part of the river, wherein
shoals, bars, and other obstructions exist, rendering its navigation a matter of great
difficulty. :
Snow Hill, the county seat of Worcester County, is a thriving town of 1,400 inhah-
itants. It is situated on the line of the Worcester Railroad, and has daily communi-
cation with Baltimore, Philadelphia, and New York. It also has semi-weekly steamers
to Baltimore, and is the center of a large lumber, grain, and general merchandising
trade, At present navigation terminates there, the river at that point being spanned
by a stationary iron bridge of 121 feet span. The inhabitants propose to substitute a
drawbridge for the stationary structure, which will open to navigation nearly a mile
of good depth of water, free from obstructions, and also afford eligible sites for huild-
ing wharves, facilities for the extension of which are now rather limited. Alongside
the wharves at the town, below the bridge, the channel is from 100 to 140 feet wide,
7 to 12 feet deep. §

The first obstruction to navigation is a bar below the town, lying in an abrupt bend -

of the river, with barely enough water in a narrow, crooked channel to allow loaded
vessels to cross at high-tide. It is with dificulty they are able to cross at any time,
and if thg wind blows they are detained from two to three days. This bar requires
dredging in depth and width, and the point below, at stations 11 and 13, should be re-
moved, to afford easy curves and better navigation.

Below Robbing’ ‘Wharf are a bar and shoal, a projecting point opposite stations 17
and 19, on which ig a large stump, 10 feet in diameter, near the edge of the channel,
barely cofered at low-water, a shoal and bar opposite stations 27 and 29, all known
as Hougl,_h s Shoals. To improve this section of the river, a channel 7 feet deep, from
120 to 150 feet wide, should be deepened along the north and west side of the bars and
shoals, and the point and stump removed.

4 i’:l‘hc narrow channel southeast of Partnership Island should be widened to 120 feet,
7 feet deep, and the point at station 41 cut off. This will shorten the distance, mak-
ing a channel easy to navigate, and protect vessels from contact with the rageed and
dangerous shore of Horseshoe Bend. 7

nvérf)%?a{:é lﬁtgfﬁn st-gi,t-ml}s 55 and 57, formed around a nucleus of stone ballast t hrown
R s thn pomtt 1‘ eaf}:}q 2go, requires entire removal. The bar north of Mobile

a ; 16 bar south of Nassawango Creek should have a chz vide E

def&peneg upon their northwestern edgéjs. Nl e
sunken tree projects into the channel just below station 6 is "OUS
SR J ow station 64. It is dangerous to
ti(ﬁi;ahr%iré lljzl-nt-‘taﬁd th'CI?iMS at Upper and Lower Islands are troublesome obstric-
e {Jiarc; 1;281 Island has heen partially formed around deposits of stone
el I’dini. rs require dredging upon the north and west, and 100 feet cut off of

A mud bar has formed below Shad Landi i

t 1 L anding. TIts removal is not considere \Ces-

Barlg", as ample deptl} and wldthl of channel ;11‘3 found to the south of it. B

o other _01331:1‘11@_10115 to navigation are known to exist in the channel of the rive
bei(iw this }f(;lut- to its mouth, having a depth of 14 to 95 foot, e river

several bends along th: 16 Tiver incl i "

A ok ‘r%(t“%(])ll li?;l(,?lt: r(\?l;e.l_ nn‘eg ﬁ.uqu?lefi in the survey the channel
el i ks S ﬁjrn;ﬂv a8 {JeJ(Ii!(Jiléﬁ n 1‘[0}11\:'% s?}fl(ldc.d }‘} ith 1.‘?‘3’;:40(1 stumps
x L R y he bottom. Their shar otrud-
1dng points endanger passing vessels, and instances of their sinkinge :,“L;111H (lru-l: I-’-“])del
z_:,maggmg the paddle-wheels of steamers are not rare. Fe 1.‘5-1' : H".“SW A
vided at the worst of the places, ate.  Fender-piles have been pro-

Fifty additional fender-piles, firm
ec.(;:]llmt]iwadl and efficient protection,

the dredging proposed is . ‘ :
feet, except on the llj)arlbcl‘;}wlz}f(f ti\iipt‘l:ﬁ),f ! fe‘T’ and fo widths of from 120 to 150
curve, and is considered syt o ‘;he er:a g.l.z,.lt(-.r width is required for an easier
merthze of the town. e present and prospective needs of the com.-

The material to be removed is s

. ; sand, gravel, and mud
named and at Hough’s Shoals iutern;iaxcd with sunken saw-logs ¢
gﬂ e dbe deposited on the idincont flats it bt “(1 - ;ngs a.;ld trunks of trees.
umped into deep water below St D ding T 9 o, westiets, or fowod and
Shad Landing. The location is perfectly sheltered.

Iy driven at the most exposed points, would be an

; With stone ballast at the points
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The survey was determined by triangulation, from stations m‘c\.c‘f'.ml as near low-
water mark as the growth along the shore would admit. These stations are preserved
by numbered stalkes driven into the bottom; they are located and ]lllﬂlhl:l‘l:l‘l on the
map. About fwo-fifths of the soundings taken are shown upon the map. They are
placed 21 feet apart on the eross-section lines, expressed in feet and hundredths, and
refer to mean low-water as determined from daily .(l]rHL'r\':ltllJlls of the tides from Au-
gust 14 to September 3; average rise of tide, 2.21, feet. e : s

Two eraduated tide-gauges were set, one at each end of the iron bridge at Snow
Hill. A check was made upon the gauge at the northwest end of the bridge by
driving two large spikes in a line at 1 foot above zero. ‘ 7 5

I desire to express my thanks to Capt. William E. Timmons, & public-spirited citizen
of Snow Hill, for valuable assistance and information. To him belongs the 110_1.1(:_1‘ of
navigating the first steamer to Snow Hill. My T_l}:;]t]cv. are also tllu‘u to (,‘-at‘['lf.‘.“'_lnlsllll
Thompson and Capt. J. H. Wilson of the Eastern Shore Steamboat Company for valued
information. 7

I append an estimate of the cost of the proposed improvement. -

tespectfully, your obedient servant, 3 ¥
GeO. W. PARSONS.
Col. WM. P. CRAIGHILL,
Major of Engineers, U, 8. A.

ESTIMATE FOR IMPROVEMENT OF POCOMOKE RIVER.

Tor dredging a channel and turning ground on the barbelow Snow Hill, in-
cluding dredging the point at stations 11and 13 ... :

For dredging Hough’s Shoals and the point at stations 18 and 20._...

For widening and deepening the channel southeast of Partnership Island,
including dredging the point at station 41 ... oooomiammrmaaaa s

For dredging the bars and removing shoal at Nassawango Creek

For dredging Shabroon Point and the bars above and below ..............

30,625 yards dredging, at 25 cents. ... .ooooi oo aea e, $7,656 25
Furnishing and driving 50 piles, at §2.50 I%‘) 00
Removing stumps at stations 18 and 20 50 00
Removing sunken tree near station 64 : 20 00

7,81 25
Gro. W. PARSONS.

BALTIMORE, November 8, 1378,

S1R:. Since I submitted to you my report of the survey of Pocomoke River, certain
modifications in the plans then suggested for the improvement of that stream have
been more thoroughly considered after a supplementary survey of October 30 and 31,
and are hereby submitted.

I have abandoned for the present the excavation above and below and at Shabroon
Point itself. A better channel exists there than can be obtained above that point
with the present appropriation. Aless width of channel is also recommended than at
first proposed. The amount from these sources I propose to be used in excavating a
cut-off or channel through the point of woodland opposite the farm of Dighton, in the
same line as the channel excavated between Partnership Island and the south river
bank. This will afford a straight channel, shorten the distance, and get rid of two of
the most difficult and abrupt bends in this part of the river.

The proposed cut-off and lines to which the existing channel should be dredged are
shown upon the map in dotted black lines.

I also append a table of areas of cross-sections of the river at five. of its narrowest
points, from which may be determined the width of channel it will safely bear,

I also add an estimate of the quantity and cost of excavation at the various points
named.

Very respectfully, your obedient servant,
GE0. W. PARSONS,

Col. W. P. CrAIGHILL,

United States Engineers.
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ESTIMATES FOR DREDGING POCOMOKE RIVER.

Dredging a cut 650 feet below and in front of the wharves ab
e, o B e e I e e e R e
Dredging the channel opposite Fishing Battery, 1,100 feet long,
122 feet wide, 7 f601 AEED aanevemare moonsrqsan s cmnasarmamnns
Dredging point, stations 11 and 13,140 feet in length.........---
Dredging channel opposite stations 14 and 16 to width of 100 feet,
7 feet deep, 660 feet in length
Dredging point and removing stump, 18 and 20
Dredging shoal between 20 and 22, length 500 feet, width 100 feet,
AT Py A S s e
Dredging channel through point opposite Dighton, 80 feet wide,
ERMEREaE e Tl tentiepp L e TS SR R e e o 13,70]
Dredging channel through Partnership Island, 950 feet long, 80
feet wide, 7 feet deep
Dredging bar and stone ballast, 360 feet long
* Dredging opposite Mobile Island to the width of 130 feet, 420 feet
long, 7 feet deep 1,412
Dredging channel above 61, 600 feet, 130 feet wide, 7 feet deep.. 1,659
20,378 14,791
$5,094 50 §4,881 03

Sectional areas, Pocomoke River.

Line of soundings above stations 1 and 2 | ‘ 1,079.20
Between 5-foot curves .. Gl A | I 'Ul*m
Between 7-foot curves | ’Fl‘lg ég

Line of soundings, 10 to 13.. ; ; 741.62
Between 5-foot curves > | 155 | f%}@;

Between 7-foof, curves . TR i e

Line of soundings, 30 t033._.....
Between 5-foot curves ......
Between 7-foot curves

Line of soundings, 48 to 51
Between 5-foot curves
Between T-foot curves

Line of soundings, 60
Between 5-foot curves
Between 7-foot curves

IMPROVEMENT OF ONANCOCK HARBOR, VIRGINIA,

The law of June 18, 1878, dire ination y
harbor, which is in Accom? -y o,
peake Bay.

_ The duty was performed under the supervision of €
lips, Corps of Engineers, between November
His report, dated January 24, 1879, is
previously printed separately in Houge E
gress, third session, pages 10, 11
port.

: A description of the harbor and bar and the obstr
tion, as well as statistical information concernine {
benefited by the improvement, are given in the ¥
report of Captain Phillips. At present 'r.heref
water on the shoalest part of the bar at me
feet at the shoalest part of the approa

g ey of this
omac County, on the eastern shore of Chesa-

s apt. C. B. Phil-
26 and December 3, 1878,
appended hereto, liaving been
e Ex. Doe. No. 68, Forty-fifth Con-
»and 12. A map accompanied the re-

uctions to naviga-
the commerce to be
papers appended to the
are only about 44 feet of
an low-water, and about 6
ches to the wharves, '
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Tt was proposed to excavate a channel across the bar 8 feet in depth
at ordinary low-water, and 300 feet wide, as well as a channel 8 feet in
depth and 100 feet in width through the mud flats at the approach to
the wharves, at an estimated cost of $8,800 for the work on the bar, and
£1,200 for that near the wharves.

An appropriation of 3,000 was made by the law of March 3, 1879, not,

quite one-third of the estimate for the improvement. Upon a call made
Anpril 7 for a project of expenditure of this appropriation, it was recom-
mended April 29 that the money be used in dredging on the bar to a
depth of 8 feet at mean low-water, the width to be given to the channel
to be as great, about 100 feet, as the funds would allow.

This project was approved by the Chief of Engineers, but permission
to begin the work was withheld.

For small works like this the most economical course unquestionably
is to appropriate the whole amount of the estimate at once. Captain
Phillips used the following language in hisreport: *“If this work should
be provided for by Congress, it will be a matter of regret if the whole
amount is not given in one appropriation.” The amount asked for the
fiscal year ending June 30, 1881, is therefore the difference between the
original estimate and the last appropriation, which is also the first and
only one thus far.

This place is in the collection-district of Cherrystone, Virginia, and the nearestlight-
house is that at Watt’s Island.

Money statement.

Amount appropriated by act approved March 3, 1879 $3,000 00
July 1, 1879, amount available... ... ... ccoceceonn... g s 3,000 00

Amount (estimated) required for completion of existing project 7,000 00
Amount that can beprofitably expended in fiscal year ending June 30,1881..- 7,000 00

COMMERCIAL SBTATISTICS.

CusroM-House, DEpUTY COLLECTOR'S QFFIOE,
Onancock, Va., July 5, 1879,

Str: In reply to your letter of the 30th nltimo, I have to inform you that Onancock,
Va., is located in the collection-district of Cherrystone. The nearest port of entry is
Eastville, distant about 6 miles, and the neavest light-house is Watt's Island, distant
ahout 10 miles.

The amount of duties on imports collected in this district for the past fiscal year was
$530.76; we have no direct importations. The amount just named was paid on goods
saved from vessels wrecked on our sea-coast.

At this port there are 205 vessels documented, and the hospital and fee collections
for the: year ending June 30, 1279, aggregated $1,529.57. Seventeen vessels are en-
gaged in trading from this creek, besides the steamers Tangier and Maggie; large
quantities of truck are shipped annually; of potatoes alone 78,000 harrels were sent
in 1878. The detention on the bar is often injurious to such freight, its perishable
nature rendering rapid transportation highly important. Apart from that drawback,
it is universally held here that an increase of water on the bar, to say 8 feet or 10 feet
of water, would open up new and desirable markets.

I shall be pleased to answer any further inquiries or to render any service in my
power.

Very respectfully,
Tuomas W, Toy, Jr.,
Deputy Collector.

CoLLECTOR OF CUSTOMS,
Baltimore, Md.

o= 2

ey Pami T b~




REPORT OF THE CHIEF OF ENGINEERS.

F g.
v E N JIRGINIA.
IMPROVEMENT OF THE JAMES RIVER BELOW RICHMOND, VIRGII

dayT, ]
R ! James huver was
Tn the summer of 1870 the first examination of the James Ik

: : g)tE sement by the United States.
made after the war, with a view to 1ts lfgggff %‘5‘%%0‘.“ tml ftlm time but 8
The first appropriation was In July, 1870—239Y, chmond at low-water
feet of water could be carried to the city Qf 1?16 !T"}(; n'r(e ket 01!;,
which was equivalent to 113 feet at high-water. - 1'_“ ﬁmtn‘ltﬂﬁﬂ ob-
1870 reduced the depths to 7 and 10§ feet. Bt‘EF‘:H. (1‘\ e (}ml heen
stacles to navigation, others quite formidable EXIHICT, W LR i e
a5 : . ,rate authorities, or were otherwise the
placed in the river by the Confederate aut O E b
result of the war. These consisted of sunken \e-:?s_elh,\ ﬂl?‘hlv'(‘ . l‘ré-
filled with stone, and remains of the supports of military bridg (e
: ] S by .en anpropriated by the United
vious to that time very little money had been approy R ios
States for the James River. What had been available from ! lf 8 \\'iti :
had been chiefly expended in dredging, generally in co-opera 1011q i
the authorities of the city of Richmond, who had from time t? ‘E'-IHEEE,- P 1
considerable sums in the purchase of dredges and other 1113@]111_151,}1-,{-1111
in operating it. Many large and small bowlders had been removec 1 (]nn
the upper part of the river near the city, and a small portion nf ‘tjli‘(‘ _101,t lxu\
ledge at Rocketts had been excavated. A very important (Ih..iu‘.t in ¢ 1(1:
dredging operations had been the deposition of the 11}nte1-1a} ;(:1111_0} e
from the river in places where it could eventually find its way back into
1annel again. :
theTlﬂa‘lvery higgh freshet of the antumn of 1870 led to the opening to
navigation of the Dutch Gap Cut-off. The opening of t‘hls_cut-oﬁ had
been suggested by Captain Stansbury, United States Engineer, many
years before. : :

The first operations undertaken were the removal of sunken \es§els
and the remains of bridges. Work was also begun ou the Dutch Gap
Cut-off and the reef at Rocketts. Dredging on the worst shoals was
resumed, and the construction of dikes begun, their double object being
to afford a place behind which the dredged material epuld be safely
placed, while being also a beginning of the needed rectification of the
natural banks and the contraction of the waterway.

From 1870 up to the present time, the operations have been very much
the same in kind. Those of previous years will be found described in
detail in previous annual reports, and those of the fiscal year just closed
are particularized in the appended report of Mr. H. D. Whitcomb, the
resident engineer.

During these years the anthorities of the city of Richmond have co-
operated cordially with those of the United States. The city of Rich-
mond has spent her own money freely, thus supplementing the appro-
priations made by Congress. There has never, however, been as much
money available as true economy required in the judicious prosecution
of the work, according to a wellsettled plan. Operations have often
been necessarily suspended for months at the best seasons for active
work. Losses have also occurred during several freshets of unusual
violence. These things have increased the cost of the improvement,
but there has all the time been a steady gain in depth of water and
facility of navigation. Very much of this is to be attributed to the
skill and good judgment of Mr. Whitcomb. Thanks are also due to
Capt. Thomas Cunningham for his zeal and faithfulness, which, com-
bined with his thorough knowledge of the river, have made his services
almost indispensable to those directing the work,
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In contrast with the condition of the river in 1870, as stated above,
navigators can now safely caleulate upon 11.8 feet of water, at low-water,
up to the city, which is equivalent to 15.3 at high-water.

tocketts Reef has heen lowered so that there is a channel 60 feet wide, with 11.8
feet at low-water (15.3 feet at high tide). The removal of perhaps 50 cubic yards
from points of the ledge will increase this depth to 13 feet at low-water, The channel
is now 1 foot deeper than was reported last year.

A gain of 1 foot in depth in solid rock is a great one.

By the action of the dams in contracting the waterway, ‘Richmond
Bar has been lowered 1 foot during the year, and now has 12§ feet at
low-tide, an improvement of at least 5 feet since 1870.”

Dutch Gap Cut-off has been greatly improved by widening at the entrances, thus
allowing a better direction to vessels passing through. The least width at low tideis
about the middle, and is 200 feet ; at the entrances the width is over 300 feet. The
least depth in the fairway is 15 feet, and the removal of 5,000 cubic yards would make
a channel of 18 feet at low tide, with 130 feet bottom width.

In 1870 no vessel could pass through this cut-off. Now large vessels
can do so,and save, at the same time, 53 miles in distance, besides avoid-
ing the bar in Trent’s Reach, formerly one of the worst in the river.

The total excavation of material from the river during the year
amounted to 83,574 cubic yards, of which 1,234 was solid rock. The
material excavated was deposited cn the wing-dams, giving them addi-
tional strength, and thus becoming a useful instead of a hurtful element
in the river. :

The original estimates contemplated very little work below the Duteh
Gap Cut-off, and no greater depth in any part of the river. than 18 feet
at high-water. It is now proposed to make the depth of the channel
about 13 feet at low-water below Dutch Gap, for the reason given by
Mr. Whitcomb in the following extract:

The examination of the shoals below Varina, made in May, 1879, shows that the
channels have not lessened in depth for 25 years past, and the cost of deepening them
is a comparatively small matter. The rise and fall in the lower part of the river is
much less than it is at Richmond. At the mouth of the Chickahominy the rise and
fall is 1.9 feet, while it is 3.8685 feet on Rocketts Reef and for several miles below.
The mean high fide at Richmond is 3.463 feet above our assumed zero, and the chan-
nel is to be 15 feet below this zero. If the depth below zero is made the same on the
lower part of the river, a deeper draft can be carried from the city at high tide than
can be carried over the shoals below at high fide; and so moderate is the cost of deep-
ening the channel through the lower shoals that it seems advisable to make the depth
below Dutch Gap at low tide the same that it is above at high tide. In that case ves-
sels loaded for the full depth athigh tide at Richmond could approach within 15 miles
of the city at any stage, and at high tide proceed to the city. In the other cases,
vessels will be limited to the low-tide depths, or to 1.9 feet over, and must stop at
every shoal until high-tide. .

The appropriations have been—
eIyl e e e R s e L $50, 000
1871—March 3..........

IS = ne 100 oo to Uaian Ll e Sl s S S g et
1873—March 3._....

1874—June 23

1575—March 3 :

1876—Angnst 14 66, 000
18i8—June 18 ... ......... St SRR e R 70, 000
1879—March 3... veremn-- 75,000

It was staged in the last annual report that to complete the estimate
there should be yet provided $188,000. Deducting the appropriation of
March 3, 1879, there would remain $113,000. It was found necessary to
enlarge the Dutch Gap Cut-off beyond the original expectation, and the
necessity of increased depth over the shoals below that point led to an
merease of the estimate to $161,000.
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Money statement.

i $70,011 94
July 1, 1878, amount available ,%5- g
Amount appropriated by act app ) $145,011 94
i 62,010 46
. July 1, 1879, amount expended during fiscal year
; &3, 001 48
July 1, 1879, amount available.....-cocove omereee- b

Am B i e axigt 0 161, 000 00
3 ~11svad for o wistl ﬂ] y UL
wated) required for completion of exisung Projech-zc-z o 00
Amgiiigt(ﬁf?(a‘u 1!0)1)1‘0;'1“1110}3 expended in fiscal year ending June30,1881. 100,000 U
£ it s 95 . Auqust |;‘
Proposals for building four scows for James River, Firginia, ope ned at 12,5 p. m. Augus
‘ i 1878

i O

Time.

3 amar

: emarks.

Residence, i x
Com- | Com-
mence. | plete.

[ Number.

| 7 $5, 800 |

| Richmond, Va ... $5, 8 } 3 = -

gﬁirérﬂcgl Dredging Co.| I’hilz_ade‘lpﬁin, Bk s ;, I-_;g(ﬂ) Deliv r';e.d at Richmond, Va

.Ejll Jii é"}erl‘isds paloee: Mdn_'l. : i :J,‘_ 15100 Pelivered in Baltimore, Md.
. L. Thomas .. :

e , 405 livere i ond, Va.
H. E. Culpn{)per. | Portsmouth, Va. .. 4 495 | Delivered at Richmond,

48 | This proposal was delayed
by an accident to the tram
which carried the mail con-
taining it, 2nd opened 3 p.
m.

dmerteps

Donly & Brown

J. H. Newell.. Ll i:?m‘
1
'l

|

Contractor, G. H. Ferris, at $2,750.

Absiract of bids for excavation at Dutch Gap, James River, Virginia, opened at 125 p. m.
August 6, 1878,

|_ -, ns - -i-Pl;%;:': per eubic

| e, { yard.

Regidence. T

| Above | Delow
| Commence— | Complete— 1 e
| SHisg

A Number.

. T. Hieston -.{ Washington, D.C.

. W. Southward . 2 inis S g |

M. C. Heggarty | Ric i : . 10,1878 | Jan. 1,1879 20 1
American Dredging Company| Philadelphia, Pa..... PRI . 11879 | 38 |

3 | R, T. Hieston Washington, D.C. ..o feeeceenn... o . 6,1879 | 195 |

{ Baltimore, Md ...
v

e b=l

PR (R Sl

No contract. Bids rejected ; prices too high.

Abstract of bids for excavation at Dutch Gap, James River, Virginia, opened at 12.5 p. »
August 26, 1878,

Time | Price per cubic
v yard.

Residence. =

‘ _J_\'l):;\'r‘.| Under
water. | water.

| Number.

i |
;E(,'ommi:nm-— Complete—

| |
M, C. Heggarty Yichmond, V Sept. 10, 1878 | Jan. 10, 1870 | §
Reeper & Hunter............ i il --| Sept. 24, 1879 | Jan. 24, 1¢
G. H. Ferris 2 In accordance with time
mentioned in specificas |
tions, |

R8RSR

Contractor, M. C. Heggarty, at 18 cents.

APPENDIX F. 515
REPORT OF MR. H. D. WHITCOMB, ASSISTANT ENGINEER.

RICHMOND, June 1, 1870,

CoLoNEL: I have the honor to submit the following report on the improvement of
James River from June 1, 1878, to May 31, 1879, inclusive.

At the date of the last annual report, no work other than surveys had been done on
the river for five months. This condition remained until July 12, 1878, when your
orders to proceed were received.

The following machines, &e¢., were rented from the city of Richmond for the cost
of ordinary repairs, viz: 2 steam-tugs, 3 dredges, 1 pile-driver, 1 floating smith-shop,
and 7 platform and 2 dumping scows. Later in the season the United States purchased
4 new platform-scows for this work. 4

One of the dredges and the pile-driver began work July 15; another dredge on the
16th. The third dredge began work August 2, and the United States drilling and
hoisting machines on the 12th.

The drilling machinery was employed on Rocketis Reef, and at intervals on other
rocks as they were uncovered by the dredges. The dredges were employed in raising
part of the blasted rock; in deepening and widening the channel in the hard material
within 2 miles of the city; and for a short time in removing a sand-shoal at the head
of Warwick Bar. The pile-driver was employed in building wing-dams.

The expenditure on the improvement by the city of Richmond during the year was
confined to repairs of machinery, but orders have been recently given by the city com-
mittee to begin work with two dredges in the present month. A small amount of work
was done hy the James River and Kanawha Company, and by the Old Dominion Steam-
ship Company, in removing a deposit of sand left by freshets near the outlet to the
ship-lock.

In October, Mr. M. C. Heggarty began work on his contract for the enlargement of
Dutch Gap Cut-off. This contract, which included the work on the left bank, was
completed May 1. By the premature explosion of a blast March 5, Mr. Heggarty, the
contractor, Mr. E. G. Hall, the superintendent of rock-excavation on this improvement,
and a laborer were killed. Mr. Hall had been connected with this improvement for
geveral years, and his death is severely felt, not only by his family and immediate
friends, but by the friends of the improvement. Mr. Hegearty was a well-known and
reputable contractor on public works, and had had long and varied experience as such.
This unfortunate occurrence is the first aceident from the use of nitro-glycerine during
several years’ experience on this work. ;

The enlargement on the right bank was done by days’ work.

The divers, with the hoisting machine, were employed in March removing the re-
mains of vessels sunk in Kingsland’s Reach during the war. Parts of 3 schooners, a
piece of an iron-clad vessel stripped of armor, and several large logs and stumps were
removed from the channel or near itf.

The repairs to machinery, the rebuilding of the laboratory and tide-gauge houses,
swept away by the flood of November, 1877, and the new scows, made the expenditures
more than nsual in the first three months.

During the year we have made a survey of the river from Mayo’s Bridge to Falling
Creek, a distance of seven miles (including a close measurement of Rocketts Reef);
have resurveyed Kingsland’s Reach, Duteh Gap Cut-off, and the river adjoining it, and
have surveyed the shoals at Deep Bottom, Curle’s Neck, Bermuda Hundred, Swan
Point, and Goose Hill Flats.

WORK DONE,

Rocketts Reef has been lowered so that there is a channel 60 feet wide with 11.8
feet at low tide (15.3 feet at high tide). The removal of perhaps 50 eubic yards from
points of the ledge will increase this depth to 13 feet. The channel is now 1 foot deeper
than was reported last year. Below this reef the channel has been widened 28 feet,
but this additional cut has not been carried throngh the shoal. The channel opposite
the lower end of Drewry’s Island has been widened 56 feet and deepened for a greater
width, and now has 13 feet at low tide, and for the most part 15 feet. There are hard
points in the bottom, some of which will require to be blasted.

The plan of contraction by wing-dams was continned ; but much more of this work
remains to be done before the full benefit of the experiment can be secured. From the
action ut: these dams, Richmond Bar has lowered 1 foot during the year, and now
has 121 feet at low tide, an improvement of at least 5 feet since 1570, A shoal 500 feet
long remains atthe head of Randolph’s Flat, with 113 feet at low tide; which will
probably be removed by the city in June ; elsewhere, except as stated aboi-e, the chan-
nel has 13 feet at mean low tide.

Dutch Gap Cut-off has been greatly improved by widening at the entrances, thus
allowing a better direction to vessels passing through. The least width at low fide is
about the middle, and is 200 feet; at the entrances the width is over 300 feet. The




