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The following is an estimate of the cost of this work as above pro-
jected, viz:
1. 18,200 cubic yards of d ing for the proposed channel and its side slopes,

at 45 cents per cubie yard (measured in situ)
2, 1,000 tons of rubble-s

3, 190 00

me placed in position pn the
pertonm..--.-...... ~EaNpae
Adding for engineering ex

1,000 00

e e e R LR e
In order t6 ascertain from persons who are most interested, as to the
commerce and navigation of this place, and others well informed in re-
oard to it, I have addressed letters to them; and in reply have received
fhe information contained in the accompanying letters marked A and B,
Respectfully submitted.
Gro. TooM,
Licut. Col. of Engineers, Bvt. Brig. Gen., U. 8. 4.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engineers, U. 8. A.

RIPORT OF MR, A, C, BOTH, ASSISTANT ENGINEER.
UxiTED STATES ENGINEER OFFICE,
Portland, Me., December 14, 1878,
GENERAL: I have the honor to submit the following report on a survey of Lincoln-
ville Harbor, Maine, made by me in pursnance of instructions contained in your letber
of September 6, 1878,
A map of this survey made to a scale of 1 to 400 is also submitted.

TOPOGRAPHY.

A base line A, B, 230 fee
measured, and the follg

On easterly shore: A, 1
“Station B” (which w
marked by holes drilled info the solid rock.

On westerly shove : 1, 11, 111, IV, V, VI, VII, VIII, IX, and X. A1l these stations®
were marked by Iroles drilled inio solid rock or large bowlders, excepting stations
VI, VIL, and X, which were marked by copper nails driven into wooden stakes. The

SHE L Pl U PR PR N R : 1
details of the high-water lines, wharves, houses, &¢., were defermined by telemetrié
measurements. : g ¢

t in length (as shown on the accompanying map), Was
ng trianculation stations established, viz |
yase-line), C, D, E, and F. All these stations, excepting
marked by a copper nail driven info an oak stake), were |
{

HYDROGRAPHY.

All the soundings were taken on ranges, established on shore,

. g were located by trans
sit angles from suitable st: - s

1 ! ions, and cover the ground from the bridge (at the head
of the harbor) to the 12-foot curve outside—a distance of 2,200 feet. The soundingssl
1111:!1(3 narrow entrance, and those at the head of the harbor (near the bridge), were taken |
10 feet apart, “”]'-! located by a marked line stretehed across from pniu!‘iu’]rnim. The |
S“.'“l‘l‘*“i-’#ﬁ' ]_‘?"“’ in number, are referred to the plane of mean low-water, as detert |
mined by 28 consecutive day-observations, The tide-gauge used for these observas

tions was nailed to the nort herly face of the steamboat wharf at Lincolnville, and the |
following results were obtained. viz : [

TIDES.
: : i Feet-
Mean rise and fall of'tides _..
Rise of h st observed hich-wate
Fall of low yhserved low-
E_I:i';ih“h‘f observed rise and fall ¢
Rise of lowest obserred high-y
Rise of highest observed low-y
Lowest observed rise and fall o

thove mean low-water.... ..
Jow mean low-water

bove mean low-water
ater above mean low-water
{f tides
| :
D.fference between highest and lowest high-water observed ... ...

APPENDIX A.
BENCH-MARKS,
The beneh-mark, to which the tide-gauge at the steamboat wharf refers, is marked
by a hole drilled into a large bowlder lying (near the high-water line) be-
fween the store-house on the steamboat whart and the lime-kiln shed south of saine.
The level part of this rock (around the drill-hole) is 13.99 feet above mean low-
water. .

‘Another bench-mark has bgen established at the entrance of the harbor, bet Ween
griangulation stations D and B. It is marked by a hole drilled into the solid ledge,
and the level part of the rock (around the hole) is 10,07 feet above the plane of mean
low-water,

CHARACTER OF MATERIAL.

ix borings, marked I 1o VI, inclusive (shown on the map in red), were made to
ascertain the character of the material, which was found fo consis, throughout the
extent of the survey, of coarse gravel, small rocks, and sand; the material ontside
being mostly sand, gravel, and mud.

PROPOSED IMPROVEMENTS.

It is proposed to improve this harbor by dredging a channel 3 feet deep at mean low-
water throughout, having a width of 80 feet at its lower end, marked A, thence con-
fracting gradually to a width of 50 feet at the entrance of the harbor, marked B, and
from here to the head of the harbor, also 50 feet wide—the total length being 1,900
feet, The upper portion of this channel (near the wharves) is proposed to be dredged
to an average width of 110 feet for a length of about 250 feet to enable vessels to turn
aronund, as well as to accomimodate the trade of the place.

The permanency of the €hannel through the entrance of the harbor depending
largely upon the breakwater at this place, it. is proposed to strengthen and enlarge
the same ; for this purpose about 1,000 tons of rubble-stone will be pecessary. An esti-
mate for this improvement is herewith submitted.

Amount of material measured in sifu and necessary to be removed by dredging a
ehiannel from point A to the bridge at the head of the harbor, as above deseribed (in-
cluding an allowance of 2,267 cubic yards, measured in situ, for slopes of 30° inclina-
tion), being in all—

18,200 cubic yards, at 45 cents per cubic yard . ... .
1,000 tons of rubble-stone, at S1 1
Engineering expenses and contin
Patalsocoo s

Very respeetfully, your obedient servant,
C. BorH,
tant Engineer.
Bvt. Brig. Gen. Gro. THOM,

s

Lieut. Col. of Enginecrs, U.

AS
LLETTER FROM MR. J. P. CILLEY.
AvGUsTA, M., December 4, 1878.

DiAr S1r: In reply to your communication of November 30, 1878, I would say that
present imporiatic 1< into Lincolnville are alnost nothing for want of a suitable
bor near the lime-kil 1d water-power privilege; that the coal for burning lime,
and salt for fishing are entered at and as of Camden, the customs officers and ware-
houses being at that point.

i = # 3 ¥ %

9 To what extent would commerce and navigation be henefited by the improve-
ment of the harbor?

AT 2 from the interior quarries of lime roek and lime-kilns has been built to
the waters of this harbor, which kilns with the large kilus at the harbor have the
producing power of 82,000 casks of lime per year, reckoning the time the kilns are run
at only half time.

To ship this lime, and for other purposes
owned in Lincolnville, whose tonnage aggreg:

a0

ioation, a fleet of 33 vessels are
- 5,000 tons.
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18]

}'uﬁm-lﬁ from Rockland, Belfast, Camden, and along the st are employed in carry
ing Lincolnyille lime, and also hay, farm produce, and nite from the harbor and
town.

In addition to these a large number of wood-coasters bring wood to the kilns, and
(

B

Many of these vessels, when they haul *ap for the winter, are obliged fo be taken
across the bay to Isleboro for safe winter harbor.

While the desired improvements at Lincolnville would secure a safe and conveniens
winter harbor where the vessels could be cared for by their owners, instead of being
removed from their oversight, it would also afford a cohvenient and safe harbor for
all vessels passing out of Penobscot Bay when a stress of weather should compel them
to make a harbor.

If it is becoming to show the further advantages of the improvement, it could be
shown that a laree water-power, equal to, if not superior to that of Camden, and close
to the harbor, only awaits the deep water the improvement affords, to be i:‘ll_‘\l_‘](!['li?»d
and add largely to the commerce'and navigation of the place.

ATl of which is commended to your careful consideration,

Very respectfully, yours,

General GEorgE THoM, U. 8. A.

LETTER FROM MR. HENRY CREHORE.

[INCOLNVILLE, ME., December 6, 1578,

DEAR Sik : I am in veceipt of -your favor of 30th nltimo, and in reply would say (1)
that I do not understand any revenie is collected at this port, there not being any
sustom-honse or collector here. (2) It is a matter of judgment to say what benefif
commerce and navigation would derive from the improvement of the harbor; buf
there is no doubt it would be very large in proportion to the outlay, !

In my opinion it would do more to develop the material resources of the town
(which are greaf) than the same or double the amount of money expended in any
other way. In thefirst place, one of the best water-powers in the State lies ab the
head of navigation at this harbor. I understand this water-] :
if the harbor nnprovements are made. Probably $15,000 worth of business would then
]l‘i'll(I]_\iE by this power. Again, if this mill privilege is occupied, it will afford one of
the best opportunities in the State, for its size, to cut ice, and probably 10,000 tons
conld be eut here in a single winter. This ice being so near a shipping ‘point, would

3,000 p AT, e
X _ s hest lime-rock to be found in the State is quarried in this town.
r:.yllum‘ kiln for burning this rock is s ed here, and was built at a cost of
about §7,000. This company now burns about $6,000 worth of lime per year. This
vonld be increased about $3,000 if the improvements are made so as to allowr

sels to load from the wharf direct. :
: o these different kinds of business, say 5,000 for the mill privilege, $8,000
:fm' f{‘iie ice privilege, 53,000 for the lime-kilns privilege, we have 531,000 -rull.liti(r\n:ll
business which I suppose would be done at this place each year, on :n-rw.mm: :Hrm-l].v
of these improvements. s g i
5 r]'hi."\‘J‘ﬁ nob all. Nature affords very few places adapted to the building of a patent
ime-kiln; but here, all al 3

ower will be improved

ong the western bank of the harbor, is an excellent chance

for these kilns. With these prospects in view, it seems to me very
will be ma i
I
is my judgment.
Respectfully, yours,

v t few appropriations
_._\'\’hu:h will do the amount of good, according to the ontlay, as this
amn not, directly or indirectly, interested in this project; but the above statement

Hexry CREHORE
(Gieneral GEorGE THOM. HORR

I s e e H

gy . PRI S O

APPENDIX A.

A 16.
SURVEY OF LUBEC .(‘1'£J-\N‘.'\’ oL, MAINE.

Usirep STATES BNGINEER OFFICE,
Portland, Me., December 12, 1878.

GENERAL: 1 have the honor to submit the following report on the sur-
yey of Lubec Channel, Maine, called for by act of Congress approved
June 18, 1878, “making apprppriations for the construction, repair,
preservation, and completion of certain public works on rivers and har-
bors, and for other purposes.”

This survey was made, under my instructions, in October and Novem-
ber, 1878, by Mr. A. C. Both, assistant engineer, whose report and map
of the same, also prepared under my Supervision, are herewith submitted.

TLubee Channel forms the eastern boundary of the Sate of Maine, be-
tween the town of Lubec and Campobello Island. For a length of over
9 miles (i. e., from about 850 feet below the “western bar-beacon” to the
head of “Lubec Narrows,” as shown on the accompanying drawing) it
is obstructed by bars having but 5 to 12 feet of water, at mean low-
water, and for the mgst part only b feef at mean low-water, or 22 feet
at mean high-water—the mean rise and fall of the tides being 17 feet;
whilst at extreme low-water at spring tides, there is but 1 foot of water
over their shoalest parts.

The condition of the channel, therefore, is such that at and near mean
low-water, vessels are unable to navigate it, and are forced to take a
eireuitous route, 10 miles longer, from West Quoddy Head to the east-
ward of Campobello Island, through British waters, in order to reach
Tubec, Bastport, Calais, Pembroke, and other ports in Maine, on the
Saint Croix and Pembroke Rivers. Similar difficulties also occur %o
vessels coming down from Calais and other places on the river Saing
Croix, which, leaving there at or near high-water (as they have to do),
reach Lubee Channel in a low stage of the water—either to be detained
there until a rise of tide, or else are forced to take the circuitons route
to the eastward of Campobello Island. 2

With a view to the improvement of this channel, so as to make ib
navigable in all stages of the tide for steamers and other vessels that
for the most part would use it, I have had it surveyed with great care
:nd accuracy from deep water, above the head of the Narrows to the
deep water below the ‘western bar-beacon”’—a distance of about 2&
miles. In this survey 5,529 soundings have been taken and located;
and numerous borings made to aseertain the character of the bottom, In
which no ledges were encountered, or any other material difficult to be
excavated by dredging. it i el g :

The project which I have now to submit for the improvement of this
channel, consists in excavating if, for a width of 1_101: less than 200 fe.et,
to a depth of 12 feet at mean 10\\'7\3‘;}t::r; or 29 feet ab omma}‘y hlgib

vater, which would give a depth of 9 feet ab low-water of spring
tides—the Jocation of the channel to be as shown on the accompanying
sketeh. s

The following is an estimate of the cost {;f this improvement hased
upon the results of the survey, as set forth in the accompanying report
and drawing, viz:

i el 0 an e

ks
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1. 17,490 cubic yards of dredging in sifu, in the Narrows (at points marked

A, B, and C), at 50 cents per cubic yard _ 58, 745 00
2. 160,650 cubic ydrds of dredging in sifu, below the Narrows, at 20 cents ki)

per cubic yard - e 32,130 00
3. Removal of Jordaw’s Rock, from the head of the Narrows, 10 cubie yards, y

2o perienbic yard, ol oo e ‘ 950 00

Adding for engineering expenses, superintendence, and other conting AN

ciés ... 6, 875 00

Mol ey ssc (e St P s = R O S e s oL e 00N

Owing to the difficulties and great expense that would attend the re-
moval of a dredging-machine and all the necessary scows to such a dis-
tant part of the coast, as well as to the fact that the proposed channel,
to be of any use, should be deepened and completed throughout its whole
extent, it is strongly urged that an appropriation be made for the whole
amount estimated forits entire completion, which could easily be accom-
plished in one season.

The extent to which commerce and navigation would be benefited by
the improvement of Lubec Channel, as above proposed, is shown, to some
extent, by the following statement furnished by the United States col-
lector of customs of that district for the fiscal year ending June 30,1878,
Yiz:

Amount of revenne collected, $22,159. Number of vesselsim the district is 217, hav-
ing an aggregate tonnage of 29,879 tons

Yespectfully submitted.

Gro. TaOM,
Lieut. Col. of Engineers, Bvt. Brig. Gen, U. 8.
Brig. Gen. A. A, HUMPHREYS
Chief of Engineers, U. 8. A.

REPORT OF MR, A, C. BOTH, ASSISTANT ENGINEER.

UniteED STATES ENGINEER OFFICE,
Portland, Me,, December 9, 1878,
GENERAL: I have the honor to submit the following report on the survey of Lubee
Narrows, Maine, made by me in pursnance of instructions contained in vour letter of
October 9, 1573, :
TOPOGRAPHY.

The field-work was commenced October 16, and completed November 19, 1878

A base-line, 1,620.285 feet in length, was earefully measured ale level stretch of
land near the so-called ¢¢sea-shore,” To secure permanency to this line, granite bowl-
ders were sunk into the sandy hottom to a depth of 3 feet, the tops of them being
level with the ground. The extremities of the base-line are marked by copper bolts,
set into.these bowlders ; each bolt having a small hole drilled in its center, The mag-
netic bearing of this line from its western extremity is 67° east of north, B

The triangulation stations LI, IIL, IV, V, IX, X, and XVII (all on Campobello Island),
the station on the zoutherly end of Pope's Folly and the station on **Gun Rock?”
(Lubecshore) are permanently marked by holes drilled in the solid rock, The stations
¥, V1, -\'--[;[: X1, X11;, X1V, XV, and XVI(all on Campobello Island) were also marked
by holes drilled in bowlders on or near the hich-water line. Stations V1 I, X1, and XIII
(also on Campobello Island) are marked by ¢
stations A, B, C, D, B, ¥, G, H, I, and K (
vanized nails, driven into the wharf pl
survey, high-water lines, wh
metric measurements.

lvanized nails, driven into stakes. The
I on the Lubec shore), are matked by gal-
z .J]xﬁ]l: or into stakes. The d s of the
arves, houses, fish weirs, &c., were determined by tele-

HYDROGRAPHY.

It had been generally supposed that the
and the one near the western 1

bar across the upperend of Luliec Narrows,
sar-beacon, formed the principal obstructions to the
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navigation of this channel, but this was not found to be the case, and consequently,
lines of soundings were faken sufficiently close to cover the whole ground, from deep
water above (Pope’s Folly) to deep water below, about 2,000 feet sou:h of western bar-
beacon, or a distance altogether of abonti 13,000 feet alone the channel.  Another bar,
about 950 feet north of the lower (red) buoy, nearly.as shoal as the lower bar, was
found, and the channel between, and above these bar , as far up as the upper (black)
buoy, proved to have insufficient depth. -

As the time for sounding was necessarily short, owing to the strong enrrents, the
lines of soundings were carried no farther than deemed neecessary, that.is, not beyond
the shoal water on either side of the present channel-way.

All the soundings (5 in number) were taken on ranges established on shore, and
were located by transit angles from suitable stations, They are referred to the
plane of mean low-water as determined by 57 consecutive observations, day and night.
The tide-gauge used for these observations was nailed to the outer face of Staples
wharf (the next one above A station “B”). As all the low-waters recaded from the
foot of this wharf the lower portion of the tide-gange had to be nailed ta a post
driven some 50 feet from this wharf,

The results obtained were as follows, viz:

TIDES.
Feet.
Mearurise and-falltof tides Rl 2l on I oo TR SO ol e R
Rige of highest observed high-water above mean low-water 20.702
Fall of lowest observed low-water below mean low-water.. .. ..... 4.098
Highest observed rise and fall of tides.. .. 24,2800
Rise of lowest observed high-water above me s vava 105002
Rise of highest observed low water above mean low AR e 2.252
Lowest observed rise and fall of tides SAER A 12.750

12.050
CURRENTS.

The high and low water slacks ab the Narrows occur about two hours before high
and low water, and ave of very short duration—from 0 to 10 minutes. The current
which runs through the Narrows in both directions is very strong, especially at half
ebb. The actual velocity of the current has not been ascertained, bub frequent obser-
vations lead me to conclude, that its velocity varies from 6 miles per hour at neap
tides to 9 miles per hour at spring tides. The current along the channel below the
Narrows proper, that is, below Leadurny Point down to the western bar<heacon,
probably never exceeds a velocity of 4 miles per hour,

CHARACTER OF MATERIAL,

In order to ascertain the character of the material which forms the obstructions to
navigation, several horings were made.

The upper bar across Lubec Narrows, marked A on the accompanying drawing, con-
sists mostly of sandy mud, more gravel and rocks being found nearer to Gun Rock., In
mid-channel on this bar (A)is a large and dangerous bowlder, known as Jordan’s
Rock, which has but 43 feet of water over it at mean low-water.,

The bar off Charley’s Point, marked B, consists of rocks, bowlders, gravel, and prob-
sbly some clay. “It appears to be the remains of an extension of Charley’s Point,
which is formed of the above-named materials.

The small bar off Leadurny Peint, marked C, consists of very coarse gravel and
small rocks.

All the bars across the channel (from D to E) and the shoal ground between them,
from point D (about 700 feet north of upper (black) buoy) to point E (about 850 feet
south of western bar-beacon), consists of sandy mud and a little gravel, a material
supposed to be easily dredged.

In the ptesent condition of the channel through Lubee Narrows, direct and safe
gommiunication between Quoddy Roads and ar Roads, Passamaquoddy Bay, and
Pembroke and Baint Croix Rivers (Lubee, Eastport, Calais, Dennisville, Pembroke,
and numerons other ports), is only possible at or near high-water. At other stages of
the tide, all vessels and steamers bound for or clearing the above-named ports have to
go around East Quoddy Head, the nertheastern extremity of Campobello Island, a dis-
tance of 10 miles greater than the direct route. The time lost in this w ay varies from
13 hours for steamers to 24 hours for sailing-vessels. During heavy southerly and
easterly weather a great many vessels make a harbor under the lee of West Quoddy
Head, near Wormell's Ledges. At thislatterplace, large numbers of vessels, anchored
there during northerly gales, have been driven on the shore and wrecked, as soon as
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- ol A+ snch times permitted

. 6 more to the castward, unloss ‘lln;:n-l\\'-'ﬂ o \l;lu:l‘:c}: import :‘!1:1' objecs

the wind veered more Lubee Narrows into a safe harbor, Anot i ey
hem to eseape le:.ni.l'-U !-..rll‘ established through Lubec :\:Hm“" Tj,l.i],ll.‘[ ]"'I‘i'h'\\"!i!\nllt
in having direct nav .-1‘0:{ ‘I,\; cannot enter or leave the ;".lu‘)\{: .]‘1””&‘ L
tide, is the i'zu'_T‘x_”“-::i v -“l ”_ll',-%ph)lin case of war would be ‘:L] ?i‘” .-l|1l i
fraversing l’_\|-1l1.-.ll_ W :1«1-!,*:~1\‘f1;;~{;w|sr11 Lubec ‘_\E;n-ruws: ];.‘1\'1_\_{.& 111,‘ .”(.l ‘Hm; B3E 0
e iy fil“‘ (."h:?”:ha.w‘sl"i.‘l.;i-l‘m of all the ports “m.?l-lﬂwl,‘a-d’wu“.;;g-;\-,: 3
i it{i]i(llm1}1'\'[:.11‘;-]1]15‘: 111\(';:11‘51‘3 1;:“\1_', been so long deferred, is to be
portant improvement s

3 PROPOSED IMPROVE MENTS.
| il bars having
1 t the several bats having
1 yeavate hroneh the S¢ ral fiavis
ed to be excavated 11‘ ough b o oot and & d otk
as & wild

Y ) “hich 18 pronos :
The channel whic h is prog 1l the requirements of nay-
L i 18

fi mes ~—water, h
i car them at mean low-we , ;
r 5 feet of water over Gl ; ! R i
0?{‘;)['{[\(9‘1'11{ ordinary low-water, and is b lievel
F) 1 ’ 1 Laa far thi
o llowing estimates tor thi

5 work.
1 it s fol
~T herewith submit the fol

ESTIMATES.

f Lubec Narrows

hroneh the bar running across the head t:\I I e

o ankital . . o n width of nofi less than <V eotand 8
e reme low-water and 29 feet &
o his will require the removal of

at H0

ing a chann :
1. Opening a char h PR e B
(mm‘kéd A on accompanying m‘_n-’l‘n& ;_.(“1_ L
depth of 12 feet at ordinary low -wat il ”1-. LGt ro tho rem
,1, hich-water), for an average lengt Nl g Sl S Ehich,
me,a._uo Shic vards of dredging as measured i S, B 1
15,480 cubic yards ol d =40 14 Point and Leadurny
3 ner cubic yard, 18 §7,74U. i < off Charley’s Point ¢ army
£ 1’53' UI{'M ; t ; "-h ynnel by removing 111L'.".J~ “’J_ {.‘ foot at ordinary low-water
II \‘ 1{1(‘.]1\!!@{ HabE s 2 raaly 1 108 H.l']i”l ot L I i - nf lh-ul’l'r]llﬁ
T ed B and C respectively, also ] e cing
oy m:zl‘livf:: it . n,a‘nﬂ\'uﬁ;;l the map, will require the following
) itsassl he - s
and to the limiis 0% i
as measured in situ, ¥ Hlf- 1t 50 cents per cubic yard O
200 enbic vards, at b B T ¢l
s L ¥ 1t 50 cents per eubic yard the int marked D
e 1 . located hetween the poi
liar("!“ ing 4 i“ ‘. iil 1}“‘““"[‘ L!H. :-“”;\1\ e ? (bel T ihl* western Il.'ll‘ hl‘a-
III. Opening a ; 1..1.1I_|\ - m TR point marked B (below western bar Se8
: re the upper (blaci) buoy) al o denth also of 12 feet at mear W-water, :
E':)];:';\i di‘\‘tﬂ-i]E’-o of about 6,300 hgd,]m a de "\l'lll-l 0,650 cubic yards of dredging 8
O of 200 f rill reqnire the removal 60,001 %53 130,
900 feet, will reqn : A O, 839,130, j
B stimated cost of 20 cents per cublC yi b enlioanil

; : .i.‘-- H 1 at 1 N 1 .-1 T
measured in situ, at an k. from mid-channel at the Na :

1V. Removing Jordan's Roc

; ie vard, 5250
295 per cubic yard, 5200. ‘
- i RECAPITULATION.

o

: o e S T
Bar A, 15,480 eubic }_':mlhlz oing, ;La'“ e
"1.990 eabic vards dredging, at sU cents :
Bar B, 1,200 cubid e SR L0
Bar €, 720 cubie j m;.-_ dre : ‘ R e
Py ) G5 . e e 250
Bars D-E, ];i'”:h',]?, cubic ya "0
Removal of Jordan's k. = | r
Adding for engineering expenses

47,000 00

BoTH,
t Engineer.
PBvt. Brie. Gen. GEO. ".l:iii‘f.\i.
Lieut. Col. Corps of In

A 17.

T T AMDAHTRT
SURVEY OF PORTSMOUTH HARBOR, NEW HAMI SHIRE.
SURYEY OF FPOhloM 'H

UNITED STATES ENGINEER 01-‘1#1(::&; il
: Portland, Me., December 12, 1315.
ieNERAL I have the honor ¢ e
(GENE 1‘, TR Harbor. New Hil]ll}'—-\‘.‘-llt,
survey of Portsmouth Harbor,
tion, in September : b e
wit.]: an estimate of the cost of the same, as (

: B! b,
to submit the following report on the
made under my dmﬁé-
) ' «t. with a view to its improvemens,
: stober last, with a view t0 me
ctober t, ‘ DIO¥ .
B alled for by the act of Con
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| Bress approved June 18,1878, “ making appropriations for the construe-
| tion, repair, preservation, and completion of certain publia works on
rivers and harbors and for other purposes.”
The location and importance of this harbor
make any desecription of it neeessary, further than to state that it is the

§ only harbor on the coast of New Hampshire, and the only outlet of the
aavigable rivers along the coast of that State
Jocheco, Lamprey, and

are too well known to

(viz, the Piscataqua,
and Exter rivers), and is, moreover, the harbor in
which the United States navy-yard at Kittery, Me., is situated. Its ac-
dcessibility and depth of water give to it a special value, the only diffi-
ulties to its navigation and safety being cansed by sunken ledges and

“ tidal currents; which tend to force vessels upon dangerous pro-

1g points; from which causes numerous serious aceide

nts have oc-
<od and@ire still liable to oceur to United States vessels and others
quenting the harbor,

« very aceurate and extended survey having been made of this harbor
Lits approaches by the United States Engineer Department in the
ars 184244, it has only been necessary, at this time, to make special
rveys of such localities as present obstacles and difficulties to its nav-
ation. In the selection of these points of difficulty consultation has
:n freely held with the board of trade and many others who are familiar
‘h the harbor, and in whose interests and by whose instrumentality
1nis survey has been made; and, without exception, they all concurred
2in the opinion that the most important and necessary work to be done
for the improvement of the harbor consists of the following (as shown.
on the accompanying drawing), viz:
i 1. The closing of the channel between Great Island and Goat Island,
finear the ¢ third bridge,” so as to stop the very strong eurrent that passes
flthrough that channel on the flood tide, by which vessels passing up the
gharbor are thrown upon Goat Island Ledge, which projects far into the
thannel, here very narrow, creating thereby the greatest difficnlty
sencountered in the navigation of this harbor (see A, sketch No.1). The
ginost permanent and effectual way, in my opinion, to accomplish this
flobject, would be to build a breakwater of rubble-stone across the side
Sehannel, between Great Island and Goat Island, its location and plan to
be as shown on the sketch herewith, marked No. 2—its length to be 820
eet and its height' 24 feet above mean high-water, or 1 foot above mean

o] |
=

pring tides; and to have a width of 10 feet on top, with slopes of 456—
work of larger dimensions not being deemed

L necessary in this compar-
tively sheltered position.

2. The removal from the channel, of Gangway Roek, lying between
outh Beacon Shoal and the navy-yard (marked B on sketch No. 1).. “The
pecial survey of this rock (see drawing No. 3) shows that its shoalest
floint has but 12 feet of water over it af mean low-water
iean high-water—the mean rise and fall «

y or 204 feet at
of the tides being 84 feet; whilst
b exireme low-water of spring tides it has but 97 feet of water over it.
#This rock has always proved to be a very dangerous obstacle, especially
fifor United States vessels which have visited this port and the navy-yard,
Bas well as for other vessels of large draught, in their having been forced
#pon it by the strong tidal eurrents which exist in this harbor. To pre-
gvent a reenrrence of these dangers, it is recommended that this rock be
gremoved (as shown on drawing No. 3 by the area shaded in red) to a
Fiepth of 20 feet at mean low-water or 28} feet at mean high-water—espe-
I fally in the interests of the United States vessels—it not being, in my
flopinion, advisable to remove it to a greater depth on account of the

Nereatly-increased cost that would attend it. This improvement would
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inerease the width of the channel, for that depth, about 370 h\t:ft. u‘p .i:).
within 250+feet of the South beacon; which beacon would thereby answer
more effectually the purpose for which it was mtmnlml: / o
3. The removal, in part, of the ledge at ’[]u:_smltll\'\'t-st 1;_1)1117t‘ 0 : }dr]”\
er’s Island (marked € on sketeh No. 1). This hw!.g'c 1}1.1)‘;91:‘1.5 111 u‘ l.'lb
channel about 150 feet, where it has only about ~L feet of \\':11[11’»'(I‘L-.Eult..’l_l‘:.
low-water, as ascertained by the recent survey of the same, -(11}11 ._<!.~_-, H}“i}'\:"":.
on the drawing, herewith, marked No. 4. It thus p]‘c,\‘c_n‘rs serious .{ 1.1
culties to vessels coming dewn the harbor on the ebb tide, which, :1“]\'1
passing Noble's Island, and in their endeavors to fl\')(llll hrl“n;:i‘rhrm\ u.::),:
the powerful current upon the projecting point ol I m_-hunguvt 1, (.‘)mm-\rlllu‘
Badger's Island, are very liable to be, and often are, thrown ”}l"."“ 1.[_.:.b
point of ledge projecting from Badger’s Island. iu_prm L‘i? t lli [l lf 11;
culty, it is recommended that this ledge bg broken up ‘(lllt'l : :_nu‘\ ul r_nT
a length of 135 feet and to a depth of 10 feet af mean low-w 'fli__h'l; ‘3\1: ‘r}o‘
feet at extreme low-water of spring tides, as shown on drawing NO. &
herewith, by the area shaded in red. L ol
Tor the improvements p}-r:jecie:l as above the following estimates 0
eost are submitted, viz:
1. For the breakwater between Goat Island and Great Island, 18,000 tons =
of rabble-stone, delivered and placed on the work, at 70 cents per ton. ¢ , 600 00

2. Breaking up and removi way Rock to a depth of 20 feet below
the plane of mean low-water y

10 cubic yards, at $30 per cubi wwd. 85,200 00
3. Breaking up and removing ledge projecting from the southwest pone ~00 00
of Badwer’s Island, 1,190 cubic yards, at §30 per cuble yard.......ooo 89,7
i ? i i ‘ 3 dence. 1 ‘her confingen-
Adding for engineering expenses, superintendence, and other contingen et
e e e B S , ob

Total e e e oo 150,000 00

In recard to the extent to which eommerce and navigation would be
benefited by the improvement of this harbor as above pru‘;ceitw.l: the
following information has been furnished by A.‘]f‘. Howard, Iisq., the
United States collector of customs ab that port, viz:

Amonnt of revenue collected at that port for the fiseal year ending June 30, 1378,
$14.612.69. = i 5

The coastwise entries for the same time were 1,041 vessels of 112,421 tons, which
include vessels engaged in the fisheries also.

The foreizn arrivals were 34 vessels of 5,86 3

The lower harbor affords a refuge during the year of near 5,000 vessels.

The necessity and importance of the proposed improvements are much
enhanced by the fact of the great value of this harbor asa United States
naval station.

Respectiully submitted.

Geo. THOM,
Tieut. Col. of Engineers, Brevet Brig. Gen., U, 8. A.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engineers, U. 8. 4.
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by Mr. Sophus Haagensen, assistant engineer, ¢ with a view to its
adaptability as a harbor of refuge,” as called for by the act of Congress
approved June 18, 1378, “making appropriation for the construction,
repair, preservation, and completion of certain public works on rivers
and harbors, and for other purposes.”

This harbor is situated on the eastern coast of Massachusetts (on
Massachusetts Bay), about midway between Boston and Cape Cod. It
is 13 miles southeast of Boston light, at the outer entrance to Boston
Harbor, and 54 miles south 30° east from Minot’s Ledge light; it is
north 230 west, distant 15 miles from the Gurnet lights at the outer en-
trance to Plymouth Harbor, and north 68° west, distant 263 miles from
Race Point light, the northern extremity of Cape Cod, as shown on the
accompanying’sketch.

The coast between Scituate and the entrance to Boston Harbor is so
densely studded with dangerous shoals and sunken rocks, that no vessel
conld find shelter there at times when most necessary, in fogs and east-
erly storms ; so that if a vessel passing around Cape Cod, or coming
elsewhere from the eastward, should fail to make Boston Harbor and
fall to the leeward, it could now find no other refuge except Plymonth
Harbor, the approach to which at the ¢ Cow Yard,” is difficult and dan-
gerous, especially to strangers. To provide a harbor of refuge, under
these difficulties, that shall be easy of access and afford a safe anchor-
age for coasters, fishermen, and other vessels that would seek it, is an
object much desired by those most interested in the commerce and nav-
igation of this coast.

In its present condition, this harbor, in its deepest part, has not more
than 3 to b feet of water at mean low-water, or about 13 feet at ordinary
high-water (and this for an area of not more than 6 acres), which is with-
out any protection whatever from easterly storms. To adapt this harbor,
therefore. to the wants of navigation it would be indispensably necessary
to build for its protection a breakwater or breakwaters atifs entrance,
and to excavate a basin inside of them to such an extent and depth'as
would afford the desired shelter and anchorage.

The survey of the harbor has, therefore, been made so as to obtain all
the information necessary for forming a project and an estimate of cost
of such a work. It embraces the whole harbor and the approach to
it for an extent of about 1 square mile, as shown on the accompanying
map.

The soundings on this map have been accurately located and are all
roferred to mean low-water—the mean rise and fall of the tide being
about 93 feet.

In order to afford an easy and well-marked enfrance into the harbor,
it is proposed to have two breakwaters, one to projeet from Cedar Point,
near the light-house on the north side of the entrance, in a direction
south 360 east for a distance of 800 feet, and the other to project from
the point of the First cliffs on the south side of the entrance, in a direc-
tion north 100 west, for a distance of 730 feet. In thus locating them
they shut out all easterly winds from the proposed harbor, and also oceupy
the shoalest and most favorable sites in regard to cost. These works are
desiened to be built of rubble-stone to a height of 4 feet above the
plane of mean high-water, with a width.of 20 feet oun top, and an exterior

UNITED STATES PNGINEER OFFICE, _ slope of 1: 2 and an interior slope of 1: 1, the channel extremities to be
Portlc ﬂd, Me., December 6, 1878. i I enlarged ;md raised ?” a I_n:i:_-'h_t of Tcn feet above the mean high-water,

GENERAL: I have the honor to submit the following report on the l\ i 80 as to afford conspicuous guides for the entrance.
survey of Scitudte Harbor, Massachusetts, made under my direction, 1




