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APPENDIX L

In addition to the gauging of the river, your instrnctions comprised the faking of
smunl.mgs over the shoals af the bar; the measurement of the surface and bottom enr-
rents in the channel through the bar; horings on the probable site of jefties; asurvey
of the shore-line on the Mayport side of the river; and the running of a line of levels
to determine the fall between Mayport and Geners Mound. :

The soundings on the bar were made in the intervals between the series of ehb-cur-
vent measurements, and were finished about December 1, 1878, at which time the only
channel open was well to the southward, passing close under the shore, there being
east of General's Mound 27 feet water, where, in 1868, was the high-water line. Pelican
Shoal had shifted to the sonthward, and ocenpied a position where, in 1363, there had
been 27 feet of water. These soundings also showed a channel breaking outf on the
north side of Pelican Bank, with as much water on its bar as there was in the main
channel. Itiwas, at its seaward end, very narrow and crooked. These soundings show
that no feature of the bar in 1868 remained in the same place in Dece
bar channel itself heing 3,000 feet to the south. The soundings also showed washing
of the south face of Fort George Beach, and a corresponding wash on the north side of
the river channel.

The current-observations in the channel through the har were made in Janunary,
1879. By this time the channel working out on the north side of Pelican Bank, as
found by the soundings of November, 1878, had so improved and straightened that it
had become the ship-channel, and was exelusively nsed.

Four stations were occupied, and the results are shown on sheet T. Three of the
stations were on the in-er and one on the outer slope of the bar. Station A, the
furthest inshore, was about 3,200 feet inside the bar; station B about 2,000, and station
¢ about 600, Station D, on the outer slope, was about 800 feet beyond. Some idea
may he formed of the changes that had taken place between December 1 and the mid-
dle of January from the statement that the bar had advanced into deep water about
600 feet. At current-station C there was 11 feet water where in November. 1 had
been 61 feet, or what was, infact, the then bar, and station D had shoaled from 1% feet
{016, The velocities at the inshore stations were found fo be considerable, being
about 4 feet per second at the surface and 32 near the boftom at station A; 41 at the
surface and 4 near the bottom at station B, and 34 at the surface and 3 near the bot-
tom at station €. Af station D, on the outer slope, the surface decreased to 2 and the
bottom veloeity to 1% feet per second.

Owing to the uncertainty of finding it smooth enough to take observations, only
half a tide was ohserved at each station, viz, thoe first half at one and the latter half
at the next. A mistake was made at station B in anchoring too near the south side of
the channel, and having done so, it was oo risky, in the strength of the tide and with
heavy breakers near, to undertake shifting. The fact of being on the south side of
the channel may account for the velocity there being found greater than at station A,
although I may have vacated A prematurely; for, whilst boring, it was noticed that
the current seemed to attain its maximum velocity after the shoals fo the north and
south of the channel-way had become hare, or nearly so. .

Owing to the shoalness of the water, borings eould be only made in a few places
from a floating object. It was intended that the borings should be made, 1st, on Fort
George Beach; 2d, in the old north channel near the Lizzie Baker wreck; 3d, in
the present channel near the bar; 4th, in the channel of December, 1878, near its bar;
and 5th, on the Mayport shore near General’s Mound. The first three were made as
near the required spots as practicable. The pipe was run down by a passing vessel,
and consequently lost whilst making the third boring. Sufficient had been done,
however, to show that from 25 to 23 foot below low-water nothing was to be found but
sand and shell. The washing and making of the shoals on the harbor side proved
that for at least 25 feet below low-water there was nothing but sand, and wells dug
on Mayport shore showed the same.

Under these circumstances forther borings were discontinned by your orders.

The shore-line of the Mayport side of the river was surveyed from the village itself
as far as Burnside House (which is in the neighborhood of a wreck of that name), a
distance of 17,000 feet.” This line shows that from the village eastward 5,000 feet, to
within 1,000 feet of the old light tower, the shore-line is much the same as that of
1868, Trom 1,000 feet west of the old light tower for a distance of 2,500 feet easterly
{he shore-line has receded ; at one spot near the old tower fully 250 feet. For the
next 1,500 feet to South Run the shore-line is much the same. Fr Sonth Run,
easterly for 4,000 feet there has heen considerable washing, it amounting at General’s
Mound to 500 feet. This point is where the shore-line turns and runs sonth. From
here it has made out from 200 to 400 feet for a distance of 3,500 down fto Burnside
Fouse and probably farther. A line of levels was run from the tide-gauge at May-
port o one at Generals’ Monnd, the distance hetween these points bemg 10,300 feet
measnred on shore. The low-water level was found fto be 0.8 lower at Generals’
Mound than at Mayport, and the high-water level 0°.15 lower. A tidal range of 4.'10
at Mayport corresponds to one of 4°.75 at General’s Mound, an increase at the later of
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(0/.65. This wounld make a mean tide of 4,30 at Mayport correspond to 5’ at the Mound,
The tide commenced to rise on the Mayport gauge when it had risen 0.’35 at General’s
Mound, showing a slope seaward at that time of 07,45, and this seaward slope seems
o have continued during the entire flood but aradually lessening toward high-water,
With open ganges the times at Mayport and the Mound are practically the same, nor
did a buoy near Pelican Bank set up with the current quite so soon as the schooners
anchored off Mayport.
The following drawings referred to in this report are forwarded :
- Horizontal curves of velocities at station 3, marked A.
Vertical curves constructed from the above, marked B (2 parts).
Horizontal curves of velocities at station 3, marked C.
Vertical eurve coustrueted from the above, marked D (2 parts).
Curves of the currents in the channel through the bar, marked E.
Cross-sections of the river at Mayport, marked F.
Curves of ebb-current discharges, marked G (4 parts).
Curves of flood-current discharges, marked H (2 parts).
Curves showing ratio of discharge, marked K.
Very respectfully, your obedient servant,

General Q. A. GILLMORE,
Lieutenant-Colonel Corps of Engincers, U. 8. 4.

I=8.

PROJECT FOR DEEPENING, BY MEANS OF LOW JETTIES, THE ENTRANCE
INTO CUMBERLAND SOUND, BETWEEN THE STATES OF GEORGIA AND
FLORIDA. ;

UniTED STATES ENGINEER OFFICE,
- New York, June 30, 1879.

GENERAL: Ihave the honor to submit below a brief description, with
estimates of the cost of a project for deepening the entrance into Cum-
berland Sound, between the States of Georgia and Florida, by means of
low-jetties. This harbor is generally known as Fernandina Harbor.

The plan of improvement, in all its essential features, is similar to the
one prepared for deepening the channel over the bar at the mouth of the
Saint John’s River, Florida, and the two projects are forwarded together.
in the belief that should it be determined by Congress to improve one
of these entrances, but not both of them, the information would be use-
ful in making the selection, by furnishing data for a fair and diserim-
inating comparison between the two.

The draught of water that can be carried over the Fernandina bar
varies from 11 to 121 feet at mean low tide, with exceptional ‘depths 1
foot greater, and a mean rise and fall of about 6 feet. :

The anchorage inside is safe and very capacious, and with a good
channel of entrance would constitute an excellent harbor of re.f,'ug(;.

rT‘he estimate of cost applies fo works of the following desecription:

The north jetty, springing from Cumberland Island near its south end,
would run along the north shoal, curving graduoally to the eastward.
Its sea-end would rest in about 16 feet low ‘water sounding, and a chord
joining its two ends would have a direction about east 10 degrees south.
Its length would be a little more than 18,000 feet. i ' :

The south jetty would start from a point near the north end of Amelia
Island, curving gradually to the southward, so that with a length of a
little more than 12,000 feet it would reach the outer 16-foot curve. A
straight line joining its two extremities would bear about east 15 degrees
north. A

The width of gap between the outer ends of the jeffies would prob-
ably be from 3,000 to 3,500 feet. =

The jetties are to be constructed mainly of a superstructure of riprap

v
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stone, with flat side slopes, resting on a foundation mattress of logs over-
laid with brush. A mattress hearting would be introduced into the body
of the work whenever admissible. _

The side slopes on the outer faces of the jetties, and also on the inner
faces for a distance of 1 mile from the sea-ends, would be 1 upon 4, and
for the rest of the inner slope 1 upon 13 and 1 upon 2. :

The crests of the outer ends of the jetties, for a length of about § of
a mile, are to be finished at the level of half tide, and for all the rest of
the works at the level of mean low tide. ; :

Perhaps it would be found best to carry the low portions of the north
jetty a little above mean low tide and make the south jetty qorrespoud-
ingly lower ; a question which could be determined at the time of con-
struction. : : 1 :

The crown of the jetties will be about 20 foot wide where they termi-
nate at mean low tide, and abont 30 feet wide on the sea-ends where
the height is carried to half-tide.

ESTIMATE OF COST.
North jetty, 13,390 feet long.
9 535 (00 cubie feet mattress, at 6 cents per f00t. coos e cmn naee o mnee e ‘;yji, 100
i 130; 000 cubic yards stone, at §4.25 per vard 552, 500

—_—

716,600
South jetty, 12,260 feet long.
3,440, 000 cubic feet mattress, at 6 cents per f00t.. .- .oveceen-o-- .f\;?tj{i,él?(]
993 800 cubic yards stone, at $4.95 peryard.-- cccaeacnsconon- 951, 150 e
: ST s e ? 0 s

1,874, 150
133, 220

1,740,930
Add for piling and tramming for both jetties 156, 000

1,898, 930
. Bt : 5 r 0
For superintendence and confingencies, 10 per cent. on 81,740,930 <. e ccee | 174, 093

Total cost of both jetties 9 071,023

Work upon the scale indicated should give a low-water depth in the
new channel of 20 to 21 feet, available on the flood tide for vessels draw-
ing 23 to 24 feet. o

With a single jetty carried out along the north sho{lﬂ to the 1:;-190t
curve, and a spur jetty projected from the north end of Amelia Island,
2 low.water depth on the bar of 16 to 17 feet could probably be estab-
lished and maintained. : : ;

The cost of these works, if completed in three or four years, would
not exceed £1,000,000. . : : ; : )

In the execution of either of the foregoing projeets, the sum q%
$400,000 can be profitably expended within twelve months after it 18
made available. : s it

A diseussion of the general question of the application of jetties to
the entrance into Cumberland Sound was made 1 4 _comnqunqatmn tjo
the Chief of Engineers dated April 15,1876, and published in his report
for the year 1876, Appendix H ({ - ~

Very respectfully, your obedient servaint,
5 : Q. A. GILLVORE,
Tieut. Col. of Engineers, Bvt. Maj. Gen. U. 8. A.
Brig. Gen. H. G. WRIGHT,
; Chief of Engineers U. 8. A.
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LETTER OF HON. D. L. YULEEL,

e S FERNANDINA, July 5, 1879.
f e B - Ialtl:'lﬁi.‘fil']‘:illd -.‘_.Ulrll_‘ld entrance, for a survey of which an appropri-
T ton Tbes oot an‘_’ r-,]w}_nn of Congress, is within the district of works directed
bar of 17 or 18 feet of ;\"‘Ide .1.':r an improvement which would afford a depth over the
quirements of that t‘nt!-- 1‘ .:lt.lf)\\' tide \\'ml]d answer the immediate commercial re-
at entrance to the port of Fernandina, and, besides costing less,

would be more speedily da - i

have an *’gt'im'ligtgg'hi‘]ﬁ([llllfllﬁj At the same time it would, of course, be desirable to
e L & additi srnense whic - R

depth of 21 feet at I(ﬂ\w\\'a;p]}tl(m"‘l expense which would be required to produce a

When T refer s Present ¢ . :
ments for t]fe. ﬁ-ﬂtlt"nIt}}zl‘:h}’;:;'?;]:50?1'-]11"1.‘("1"'L1 requirements, I have in mind the require-
line of steamships from lrvrJ po foreign trade, such as Brazil, &e. The transatlantic
recent arrangements made I“ﬁr}:hnn, which commenced last winfer, is re-enforced by
who has secured fUUIT Sh"u'n:.}. 11 I.J'd\\'.tl'.\‘ (a merchant of this State), now in England,
Pl G e 1i;111l = for the service, and the class of sailing-ships required
draught. ser shipments to Europe and South America is also of deep

The size and character of '
S SLZ [ NATac " v 313
T liirnitcd }_:l\‘_ <;‘htp(‘1“01; the steamers, as of the sailing-vessels, used in this com-
e e CT:’-(momi;-l i:r at the entrance, which at present does not allow the
of the port as an "Ul‘n.ui()-a f'_llar:lgtl:r as to capacity, and thus reduce the usefulness
transit ronte. Whilo. e “{{lll](:t for productions of the Gulf States over the Florida
e E!Tlil]("lll]-:\' uéc;:“ilu';e, a depthof 21 feet at low tide would be very desirable

2 = L bl ™y T 0 r 2ar|v » ‘ 2 H
e to provide at an early day for a depth of 17 or 18 feet at

It may not be i
a) i be improper to eall v ¢

of Fernanding ia calpl'l(:'-}i,;); “J (.-all. your attenfion to the considerations that the harbor
hor is only three 'uu'lt‘:s E'ron’s ?]Md perfectly land-locked; that the anchorage in the har-
bar, so that all the \\.":mvr ”l_‘n 1¢ outer sea-buoy ; that the surf does not break upon the
lantic harbor in the Stzl'uﬂ,t.]:;::;l ‘j_““,- in general, be utilized ; that it is the only At-
that it is a fortified harbor. : .11 %,‘m _bc_ntl\'antugu_(m:;ly used for the Enropean trade ;
Bef e b Galf an \“‘i.nlilijr t waf it is ﬂm‘tf_}mmms of the shortest possibse transit
facility of trade with the Eu%;n;ﬁ‘ll:r ﬁlllﬂ; offering fo the Gulf States an additional

Very respectfully, your ::iuw‘!ieit \:E-:vl-'iln:]w United States and Europe.

< servant,

General Q. A. GILLMORE, D aa
Liout. Col. of Engineers, T. 8. A.
COMMERCIAL STATISTICS.

Arrivals and clearances
- clearances }e38e li
&8 of wessels at Fernandina, Fla., in the years 1877 and 1878
VESSELS ARRIVED.

1 . I :
Coastwise, | American vessels [Fore

ricar vessels from
| from foreign ports. foreign ports.

Year.

| Number of

150 100, 581 (3,342 | 2 (IR
185 (120,865 3,900 | 16 3 oo S [t e |
3, 98; 215 | 223 123 1

VESSELS CLEARED.

Coastwise, American vessels for :

Tican Foreion vessels for
foreign ports, foreign ports.

Fonnage.

| Tonnage.

24| 6,540 ! 9.6 ;
R e : 3,641 | 412 | 231 126,619 | 4,168
5 9,080 | 2 299 1138, 874 | 4 445
43 | 11,251 | 28 7 | 29,79 =
L 7|2 470 265,493 | 8 613

APPENDIX I

Value of | Value of |
exports. | imports.

.| #315,446 | $19,639 | $2, 376
3,184 | 11,862 | 2. 090

108 T [t b L S S i A I e R e e DT T 573, 630 31,501 | 4, 466
| |

Io.

SURVEY OF SAINT JOHN’S RIVER, FLORIDA, BETWEEN LAKE GEORGE
AND LAKE MONROE, AND ESTIMATES OF COST OF DEEPENING VOLUSIA
BAR AND STRAIGHTENING THE RIVER BY CUT-OFFS.

UNITED STATES ENGINEER OFFICE,
New York, July 16, 1878.

GENERAL: The act of Congress approved June 18, provided * for
survey of the Saint John’s River, Florida, between Lake George and
Lake Monroe, and estimates of cost of deepening the Volusia Bar and
straightening the river by cut-offs.”

This work was assigned to me under date July 8, 1878, and the sum
of $1,700 was subsequently allotted for the purpose.

In order that I might form a judgment with respect to the general
scope of the survey and the degree of detail with which it should be
conducted, I visited the locality in February last. There had been an .
exceptionally high freshet on the Upper Saint John’s during the pre-
vious autumn, raising the level of the water 8 or 9 feet and flooding a
large tract of country. Strong downward currents were produced in
the stream, and a large deposit of sand was made on Volusia Bar where
the stream enters Lake George. The water subsided more rapidly than
the crest of the bar was lowered by scour, seriously interfering with,
and for a time entirely stopping, the steamboat traffic between the
points above and the points below Volusia. 1 found the water slowly
deepening on the bar, with 4 feet to 43 feet soundings through the chan-
nel. At the time of the survey in March the depth was full 44 feet.
The normal depth on the Volusia Bar is about 5 feet, subject to varia-
tions produced by the wind.

The serious shoalings to which the baris subjected are caused entirely
by freshets, and more than an ordinary freshet is necessary to render
the bar an interruption to steamboat traffic. After the freshets, the pre-
vious depths on the bar are gradually restored.

1t is believed that two jetties carried out beyond the bar into 53 or 6
feet water, with their outer ends 200 to 250 feet apart, and their crests no
higher than the level of low-water, would keep this channel open. A
single jetty on the west side might suffice, and should be tried before the
expense of two jetties is in curred.

Above the Volusia Bar, and between it and Take Monroe, a distance
of about 40 miles byriver, the streamn, although very erooked, is of ample
depth for any kind of vessels adapted to the navigation of the Upper
Saint John's. The steamboats have very little trouble in rounding the
bends, a simple * slowing-down” being all the precaution needed. The
only gain to be secured by cut-off is strietly in distance, and therefore
in fime. Cut-offs af the four most prominent bends would measure about
1,160 yards in aggregate length, and would shorten the channel 3,700
yards.
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mi ; ity . ~ g7 .
vel—h'e'- icpm t of Civil Assistant George Daubeney, who made this sur-
'V, 18 herewith submitted. He makes the following estimates of cost:

FOR DEEPENING VOLUSIA BAR.
East jetty
West jetty

Cost: of two jetties.c.c ccoes voneneinn
FOR CUT-OFFS TO SHORTEN THE CHANNEL 3,700 YARDS,
]%X{.’-a".‘l-ﬁm:l S | w20
G]‘ubljiug, Koo § e R
Cutting of wood ] 2
20
e 2,680
Potale=io
v f ; s s 20 000
hink both of Mr. Daubeney’s estimates are 1 ;
e é 'y's estimates are rather low. I would

%he improvement of Volusia Bar
or eut-offs between Lake George and Lake Monroe

The improveme 1¢ Volusi
I ement of the Volusia Bar seems to be desirable.

I have not be
ave » been able to procure any statistics o :
. - 3 = 11 STé g By ) O ¥

trade on the Upper Saint John's. ey htlen i the i arce and

Very respectfully, your obedient servant.
Q. A. GILLMORE
Lieut, Col, of Enginees 0t Mt Gl TR
Sy : . Uol. o gineers, Bot. Maj. Ge I, 8.
Brig. Gen_. H. G. WricHT, " a0
Chief of Engineers U. 8. A.

TR OR RT) 2
REPORT OF GEORGE ])AU,'BI\J_\‘I-‘.Y, ASSISTANT ENGINEER

New York, June 15, 1879,

(l INERAL: In ¢ ymplianee with vor I Instriuctions
s 2 - comy i . . S5

- : ] 1St 101 to make ST
on th [}: er Saint John s R : : : . o

ey of Volusia Bar,
river between Lakes
; I have to repotrt as

G vver, and als ‘hatever
George and Monroe inter fex i L Ro g

ollas ed with the navigation of the same
1€ Samme

Volusia Bar is si :
arl _Ill\'_l 1 Bar 18 sitnated at the south end of Lale
.I {] 7 wide, receives the waters of the na; it
1)‘1:}#1“(‘. ;\I_mn'l(w. This narrow portion
ver is about 1,800 feet, out in a 1
i . L 1,0l et, out in a nor resterly directi ’
stream point of the narrow river e esterly direotion from th

g The sho: :

crest, nearly s 'he shoal on the east side of :

st, nearly bare at averago low wate This cre \‘1£ i”?‘t _]JfEiq of the channel is, on its
& 1, s sligh

of the lake shore, slopi Mo
\\‘;-‘[Tll‘l].:! \1;1]1;]{(1;.3{:1{( : d:qnnr; ij'[-;l{‘[l]?ii]‘\- lakeward for 1,000 f<l\ ‘J]xlt?lr?(" 1_7]“.',-3'("]“']'”1 line
The s pens to 6 feet in the next 200 i (& e SEkme o
X he :\E](Jéll on the west side does not set N ‘
;’:‘)\]‘)({\t{u;in .::]mrre. running out 2,000 feet before ;
1owever, almost immediately to 6 feet
:’.:[l_lli\i;_lrs Il;f:l‘i‘!,\' east and west W
irection of the channe o] e i
atter leavine the v‘ji“riil-‘lfwﬂijm'u‘h' “?‘ o bt of the orihwest. The pres
e he 1:?“.” fpﬁi nl\]\.n_—_.\h"v;nn point of the narrow ri\.'vr I'I:]I ‘I']\-"hvi"l l']_lzi_mu'-l.
norlmnf dvp!-h of 15 lu. 61 ﬂ‘.“ (il!\] lani,;_".lr;lii}\'izrv]-.\\'zi,\;l ]'_J(_m feet wide ! _1;1.[“:][.::;1‘11‘"]“ ]}UIIHN
s tin that distance. ‘he course the ol ng irom a
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mud appears. The working of the material of which the bar is composed seems to
have some regularity about it. After high freshets, when the water has to some extent
anbsided. the channel-way seems to be filled up.  As the falling of the water continues,
the depth of the channel, althongh it may do so for a short time, instead of decreasing
either keeps its depth or increases it, and, some greater or lesser length of time affer
the river has recovered its average level, resumes its normal depth, whichis about 5 feet
of water. This was illustrated last winter. An unusually rainy summer and fall had
raised the river to a great height; soon after it had eommenced subsiding, there was
for soine days an entire suspension of steamboat traffic, the two lishtest-dranght boats
happening, however, to be laid up, after which, although the river continued falling,
traffic was resumed. From this it seems as though the sand is brought down-stream
during freshets. At the time of the survey the water-level was stated to be about
that of average low river, and that af such time the currents in the lower reaches of
the narrow river are sluggish. This was found to be the ease during the time of
making the survey, for a float put out in the lower reach could not carry the line off a
log-reel, and a float set adrift at the lower points of the river, affer running slowly
down to the inshore pile shown on the chart, drifted on the shoal to the westward,
declining to pass over the bar. These floats were subsurface. The prevailing breezes
at this time were northerly. It is probable that northerly winds destroy and south-
erly winds create a current, and the northerly ones, strong enongh to raise any sca, have,
undoubtedly, a more or less injurions effect upon the channel. It seews probable that
jetties carried up to low-water level would Jkeep this channel open immediately after
freshets, but whether it would do so acainst the aetion of the sea and of the northerly
winds which destroy the current, remains to be proved. The length required for a
westerly jetty, from the shore to the oufer G-foot curve, will be about 1,900 feet.
This jetty might be straicht, and possibly might alone keep the channel open. A
jetty to the eastward would vequire a length of 3,100 feet, of which 1,700 would be
in less than 2 feet of water. Two estimates are submitted : one for a continuous row
of round piling driven as closely as possible; the other for a structure of main and
sheet piling. The draught of boats plying between Pilatka and Lake Monroe is ab
present governed by the depth of little Lake George, which at low-water allows 6
feet-to be carried up, and that, consequently, will be the depth required upon Volusia
bar at a similar stage of the rivegs The traffic over the portions of the river surveyed
consists during the winter momths of two mail-boats, one making an up trip the
other the down trip, daily; two regular freight-boats running from Jacksonville,
each making two trips weekly, and two other Doats running irregularly. The mail-
hoats, which, by the way, seem to be the chief sufferers on the bhar, carry but little

oht, and eease to run up river after April 15. Almost the entire freighting of the
section of country between Lakes George and Monroe is carried on by the two regular
freizht-steamers above mentioned, viz: the Carrie and the George M. Bird. I called
in person on and also wrote to the agents of these boats, requesting them to forward
to you some deseription of information as to the amount of freights carried by them,
also stating why they as interested parties should give it.

UPPER SAINT JOHN'S RIVER, BETWEEN LAKES GEORGE AND MONROE.

The following is a description of the bends surveyed in this portion of the river:

1. A bend about ¢ of a mile above 0ld Town, otherwise called Saint Francis. A
cut-off here would have a length of 410 feet, saving 2,800 feet of distance.

IL. Two bends, about 2 miles below Manuel's Landing. These combined cut-offs
would have a length of 2,100 feet, saving 5,700 feet of distance.

IIL. A hend at Manuel’s Landing. A eut-off here would have a length of 1,000 feet,
saving 2,600 feet of distance. The width of river at the bends is from 130 to 150 feet,
and in the reaches connecting them from 150 to 200 feet. The shores are bold, with
plenty of water in midstream. While working on these bends we were daily passed
Ty one or more of the boats plying on that portion of the river, viz, the Water Lily,
Pastime, Carrie, and George M. Bixd. None of them appeared to have much trouble
in rounding these bends beyond slowing down, and thereby losing a little time. Com-
ing *‘ down-stream” the Pastime was in the habit of running her nose in the bank,
upstrean of a bend, and, after the current had swung her stern, of backing off, leav-
ing her as soon as she drifted round the point, heading straight down the next reach.
This operation consumed abont seven or eight minutes. Whenever trouble or delay
is incurred it isin going downstream. None of the boats above mentioned run at
night.

VOLUSIA BAR.

Estimates for jetties.

Length of East Jetty.... .- e e D]
Length of West Jetty ... cceavemeinromonmmoncenss - 1,900

Hotal e et ane
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1st estimate, round piles, driven as close together as possible.

5, 020 piles, at $0.75, averaging 15 feet in length
Driving piles, at $1.50 each
Add 10 per cent., superintendence and contingeneies ..............

East Jetty, §7,704; West Jetty, $4,721; total

2d estimate, sheet-piling.

504 main piles, including driving, at $2.25. ..o oo ceericiiiieen e o $1,134
200 M (board measure) sheet piling, at $18 per M '3, 600
abiMoofawaling Dieces) st $18 per My & S n T8 S n T e "672
Driving 5,020 sheet-piles, at 50 cents ocoucooti oot diniiiaiiceciee i 2 510
Labor, say, 50 per cent. of cost of lumber.... .... ... ..... i ees e ALY 2 136
1,000 1%-inch holts = 9,000 pounds } 1, - ,

2,000 2-inch bolts — 3,500 pounds § 12,500 pounds .........0ceen ceoriiaieoo. 1,260
4,500 spilen; 1,300 pounds; ab.6 ¢enbs . - o ioivoncc ctumicni s i S 78
Add 10 per cent. for contingencies 1,140

East Jetty, $7,763; West Jetty, $4,757 ; total.. ... ..._. . 12,520
Lstimate for cut-offs.
%‘fta.] linear feet of cut, 3,510.
e estimate is based on a cut 100 feet wide, 10 feet deep, and side slopes of
The depth of 10 feet for the cut is derived as follows: b pRg L
Average height of ground above water
Water likely to fall an additional
Draught regnired at low-water

The entire site of cnt is covered with wood-gruw‘r’, which will
be cleared back for 50 feet either side of cut.

3,510 linear feet of ecut x 1,000 square feet area of cut
130,000 enbic yards of excavation, at 20 cents.... .__....
Grubbing and cutting 8 acres of wood, at $30 per acre .. .....
Cutting 8 acres, at $10 per acre ......._. L
Superintendence, contingencies, &6 ... ....o. oot

also be required to

Total
AL 29, 000

: :
I forward herewith two drawings, one a chart of Volusia Bar, the other a map of

the bends referred to in this report.
Very respectiully, your obedient servant,
GEORGE DAUBENEY,
Gen. Q. A. GILLMORE, Sl
Licut. Col. Corps of Engineers, U. S. A.

APPENDIX J.

ANNUAL REPORT OF CAPTAIN A. N. DAMRELL, CORPS
OF ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE
30, 1879.

UxmrED STATES ENGINEER OFFICE,
Mobile, Ala., August 28, 1879,
GENERAL: T have the honor to transmit herewith annual reports, with
financial statements, for the year 187778, for the river and harbor im-
provements under my charge. .
Very respectfully, your obedient servant,
A. N. DAMRELL,
Captain of Engineers.
The CHIEF oF ENGINEERS, U. 8. A,

1) sk
SURVEY FOR IMPROVEMENT OF THE HARBOR AT MOBILE, ALABAMA.

'UNITED STATES ENGINEER OFFICE,
Mobile, Ala., January 7, 1879.

GENERAL: T have the honor of submitting the following report of
progress on the work of obtaining data to determine wh e‘_{].ler the‘present
ship-channel leading from the lower anchorage 1n Mobile Bab_ can -be.-
deepened so as to admit of vessels drawing 22 feet or any less dr aunght
above 13 feet to the wharves of the city of Mobile, for which an appro-
priation of $10,000 was made by act of Congress approved Jung 18,
lbi&thorit-y was received for the prosecution of t]gis work on t}}e 131;11
of July, 1878. The time from that date to the 15th of August, 1878,
was comsumed in making repairs to vessels to be employed and in gen-
eral preparation.

On the 15th of August the work was commenced, and has been prose-
cuted steadily since with fair results, considering the extreme unhealthi-
ness of the season, and more especially the prevalence of nnfa.vora-ble
weather, which has given but, very few days n each m(_mth when the
water was smooth enough for eithﬁar borings or soundings.

The work accomplished is as follows:

%5:?9\;?111:;6&, Werle- established in )'Iobile River at Battery Gladt{(:n',
near the upper end ; at Battle’s \\'}13-1#), on the eastern shore ; and at Fort
Morgan, at the lower end of Mobile Bay : T 1

Mobile River has been carefully sounded f!:()m L(_:a.uregm‘d street, near
the northern limit of the settled part of the city, to its mouth ; soundings
beine taken across the river opposite ea_ch street. =

The channel dredged, under Congresgwna-l appropriation, betﬂj‘eeu the
years 1871 and 1877, from the mouth of Mobile River through Choctaw
and Dog River Bars, was sounded ; the lines of soundings being run 100
feet apart longitudinally, and cross-sectioned every 10 feet.




