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House of Representatives of th
Massachusetts.

To the Honorable the Senate and
Commonwealth of

Chapter 112 of the Resolves of 1914 provide;

That the sum of ten thousand dollars be paid out of the treasury
of the commonwealth, to be expended by the board of harbor and
land commissioners, in addition to the unexpended balance of the
appropriation authorized by chapter six hundred and forty-two of
the acts of the year nineteen hundred and twelve, for the following
purpos

For examination, survey, plans and estimates of the cost of improve-
ment of Salem harbor and the harbor frontage of the city of Salem
with a view to the construction of public wharves, piers, docks and
terminals;

For examination, survey, map and estimates of the cost of improve-
ment of North river in the towns of Scituate, Marshfield, Norwell
Pembroke and Hanover;

For examination, survey, plans and estimates of the cost of improve-
ment of Wellfleet harbor;

For examination, survey, plans and estimates of the cost of building
a breakwater in Provincetown harbor for the protection of vessels;

For examination, survey, plans and estimates of the cost of improve-
ment of Edgartown harbor;

For examination, survey, map and estimates of the cost of improve-
ment of a part of Wareham river in the town of Wareham.

The Board submits this report with suggestions and rec-
ommendations, containing reports by its chief engineer on
his examinations and surveys, plans and estimates, relating
to the several localities.

Salem Harboi
Salem Harbor is about 12 miles to the northward of

Boston. The outer harbor or bay is protected by islands,
and forms an excellent harbor of refuge. It has an area

C&e Commontocaltb of

REPORT.
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of about 320 acres not less than 25 feet deep and about 457
acres not less than 18 feet deep. It is connected with the

re! 1,000 feet wide and 25 feet deep
The inner harbor is formed by Salem Neck and Winter

Island on the west and Marblehead on the east. The 25-
foot channel from the outer harbor terminates about on a
line from Fort Pickering Light to Naugus Head. From
this line southerly the depth gradually reduces to 18 feet
at low water in a distance of about 4,000 feet, and then
shoals quickly to a depth of 10 feet. From this location
to the entrance to South River at the end of Derby wharf,
a further distance of about 2,500 feet, the channel is 10
feet deep at low water.

There is about 110 acres of well-protected anchorage in
the inner harbor that is over 18 feet deep at low water, but
between this deep water and the Salem shore to the south
and west there is an extensive area of shoals.

Development.

There are two large wharves between Derby wharf and
lem Neck, owned, respectively, by the Lehigh & Wilkes-
rre Coal Company and the Philadelphia & Reading Coal

mnected with the tracks of
and are used only for dis-

and Iron Company. They are
the Boston & Maine Railroad
charging coal. These wharves
water of the inner harbor by \

Wilkesbarre wharf is about 15

s are connected with the deep
private channels; that to the

> feet deep at mean low water,
a & Reading wharf about 18and that to the Philadelphi

feet deep.
The general wharf development of the city is in the South

River, so called, which extends for about 3,000 feet from
the outer end of Derby wharf to the head of navigation at
Lafayette Street bridge.

The total expenditure by the Federal government for the
improvement of Salem Harbor amounts to $63,868.66, all of
which was spent for deepening the channel of South River
and the approach channel from the inner harbor.

The Commonwealth has also spent to date, $13,380.79 for
deepening the channel of the South River.
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At present the channel has a depth of 10 feet at mean
low water to a point about 450 feet below the Union Street
bridge. From the bridge to about 1,100 feet above it there
are about 8 feet at low water. A project was considered

i the 10-foot depth about 500by the Board in 1913 to ext
feet beyond the Union Street bridge, but it was not under-
taken, owing to the refusal of the city to release the Com-
monwealth from claim for damages that might result to the
foundations of the bridge in deepening the channel.

Improvement

The water commerce of the city of Salem seems to
fairly well provided for by the present development in South
River. It is apparent, however, that the
;annot be increased much without endangering the saf

existing structures, as the waterway is less than 100 fee
wide beyond the turn at the inshore end of the Derby wharf

Furthermore, the South River wharves are not connected
with the railroad, and although it may be possible to remedy
this defect

room. It would therefore
appear that the capacity of the river has been nearly, if not
quite, reached, and it would not be possible to materially

re

unwise to devote anv further time to its considera
possible site

Turning to the remaining water front, the most hope
location for th

bar

vned by the Lehigh & Wilkesbarre Coal Compai i

Philadelphia & Reading Coal and Iron Company, near th
southerly end of Salem Neck. The

covered this portion of the shore and harbor, and the maj

that has been prepared shows the present wharf develoj
ment, and the soundings give the depth to the channel f
mean low wat

the rThere is ample room outsi the twe
to deerpiers, and the distancoal companies to build other
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water is adequate to meet any requirement as to the length
of pier; but there is one very important necessity lacking
that seriously involves the successful operation of a water
terminal in Salem Harbor at this time.

Terminal Possibilities
Salem has a splendid natural harbor of good depth of

water, well protected and easy of access. It is also the
natural transshipping point for water freights to several
large industrial centers that are located a comparatively
short distance inland; but it lacks adequate railroad facili-
ties, and until these are supplied it will be impossible, in
my opinion, to successfully operate a modern public wharf
and terminal in this harbor.

The only railroad connection with the water front is a
single track to the piers of the two coal companies near
Salem Neck, and this connects with a single track main line
over which all of the traffic of the road must be passed in
both directions. It would simply be impossible to furnish
adequate service, when required, under the existing con-
ditions.

The Philadelphia & Reading Coal and Iron Company
showed their appreciation of the value of the location when
they secured practically all of the water front to the north
of their pier that is capable of development by the con-
struction of wharves or piers. But the fact that they have
done nothing more indicates that they must also realize that
nothing can be done with the property in a large way as
long as the present railroad situation continues.

Conclusion of the Board.
The Board is not prepared to suggest a definite site for

a public wharf and terminal that will of necessity be with-
out a suitable track connection. Therefore, it is obvious
that an estimate under these conditions would have little
valu

When the railroad situation is improved there will be an
opportunity to develop a good, deep-water terminal at
Salem. In the meantime it will be profitable to continue
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the examination, and in particular to inquire into the pos-
sible development of a water front on Beverly channel by
filling Collins Cove. This would utilize a very unsightly
area convenient to the railroad and of no value at present,
as it is entirely bare at low tide. It would open up a large
area for manufacturing sites, with the exceptional advantage
of being able to furnish both rail and water service.

Conference with the officials of the Philadelphia & Read-
ing Coal and Iron Company might lead to an agreement,
upon a co-operative plan, of developing some portion of this
company’s water front that would be highly satisfactory and
beneficial to the interests of all concerned.

The Board recommends that the investigation be con-
tinued in order that a definite plan may be prepared and
preliminary steps taken to put it into effective execution as
soon as the railroad situation is improved or some other
method of distribution secured that may not now be ap-
parent.

North River.
Historical.

TJie North River has been the subject of surveys and
investigations at several times in the past, notably in 1870,
when very exhaustive and complete reports by Henry
Mitchell and Henry L. Whiting of the United States Coast
Survey were printed in the annual report of the Harbor
Commissioners of this State. Later it was the subject of
further examinations by the Board of Harbor and Land
Commissioners, and in 1910 the Engineer Corps of the
United States Army made a partial survey of the river in
connection with their study of an inland water route from
Taunton to Boston.

In a descriptive way there is nothing that can be added
to the very complete reports of Professors Mitchell artd
Whiting, except to note the physical changes that have taken
place at the mouth of the river and the improvements
carried out by this Board.

Without attempting to quote at any length from these
reports, as I assume that they are readily available to any
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one interested in the subject, I will refer briefly to a few
salient features that were considered important then and
deserve careful attention to-day.

It appears that in 1831 the outlet of the river into the
sea was nearly 3 miles below the point where it first reached
the narrow shingle beach between the Third and Fourth
Cliffs. But in 1870 the outlet of the river was about 1 mile
south of its location in 1831.

In 1870 Professor Mitchell calls attention to important
physical changes, “Which in connection with other circum-
stances have led to the total abandonment of all commercial
enterprises upon the North River;” and he further explains
that the injuries to the channel-way are “principally due
to the waves,, which, during violent storms, have burst
through the narrow strip of beach that separates the lower
reach of the river from the ocean.” The professor then
makes this interesting statement: “It is not impossible that
the river once found its outlet between the Third and Fourth
(“lift's, as most of the people living in the neighborhood con-
ceive." The professor, however, evidently held the view
that such a change would not take place again, as he referred
to this portion of the beach as permanent, due, as he says,
to “the forces which created it, having, as it would seem,
ultimated their effects.”

But history did repeat itself, and in the Portland gale
of 1898 the sea broke through the narrow strip of beach
between the Third and Fourth Cliffs and created a new
entrance to the river.

Survey.

While various surveys have been made of the North
River none of them included soundings throughout the dis-
tance covered by the resolve. It was therefore necessary
to resurvey the outlines of the river in connection with
taking the depths. In preparing the map of the river we
have, by the courtesv of the Boston office of the United
States Engineer Corps, utilized the contour lines shown on
the maps made by them in 1910. We also used the same
datum plane and checked on several of their bench marks.

Our survey extended from the 30-foot contour, about 2,600
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feet outside of a line drawn across the entrance to the river
in an extension of the shore line at high water, to a point
on the Indian Head River, about 2,000 feet above the dam
of R. C. Waterman & Son’s tack factory, in the town of
Hanover. The distance between the 30-foot contour and
the dam measured on the center line of the channel is 78,570
feet, but in a generally straight line it is 44,240 feet, which
shows the extremely crooked character of the waterway.

There seems to be some question as to just where the
North River ends. The map of Indian Head River, made
from a. survey by the Topographical Commission in 1898,
shows that river joining the North River at Herring Brook
about 4,900 feet above the Hanover bridge. According to
this map our survey covered about 9,000 feet of the Indian
Head River. Some older authorities evidently considered
the North River as extending to South Hanover. However,
accepting the map of 1898 as correct, the chief sources of
the North River are the Indian Head River and Herring
Brook. The tributaries are three brooks on the Scituate
side and two brooks on the Marshfield side; but our survey
did not include any of these streams except the lower part
of the Indian Head River in the town of Hanover, as noted
above.

The river is navigable from the sea to the bridge at
Hanover, a distance of 11.76 miles. At this bridge the tide
rises about 3.2 feet. Beyond the bridge the river becomes
a narrow stream between steep banks, with many boulders
in its bed. There is a perceptible tide to a point about 1.5
miles above the bridge.

About \ x/i miles above Hanover bridge the river is crossed
by a stone dam 12 feet in height, and about % of a mile
further up the river is a second dam 10 feet in height.

From Hanover bridge to the sea the river winds its way
through marshes of various widths, whose surface is about
1 foot below high water. Before the present outlet was
created the ordinary tides rose to about the level of the
marshes. The area of the marshes is so extensive that their
reclamation was the basis of the report of Professors
Mitchell and Whiting in 1870, and will be referred to again.
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Within the distance covered by the survey there are four
bridges and two dams. The first bridge, about 1.63 miles
from the sea, is on the Boston to Plymouth via Cohasset
line of the New York, New Haven & Hartford Railroad.
It has a lift draw with an opening 31.25 feet wide. About
3,300 feet above the railroad bridge is Little’s bridge, on
the highway from Greenbush to Marshfield, and this has a
lift draw with an opening 31 feet wide.

About 13,300 feet further up the river is another highway
bridge known as the Union bridge. This also has a lift draw
span with an opening 34.2 feet wide. Seven miles above the
Union bridge is the Hanover bridge, also called the North
River bridge, which is built of stone, without a draw. The
waterway through this bridge is 40.5 feet wide with a head
room of about 16 feet at high water.

The bridges below the Hanover bridge are low structures
with inadequate appliances for rapid opening of the draws,
and none of them maintain attendants, so that arrange-

ments must be made with t railroad and town officials
for the passage of vessels well in advance of their arrival
As a matter of fact, there is ver ittle use of the river above
the railroad 1: t cannot pass, under the

ridgessuperstructure of the various 1
soundings show a bar utside the entrance to the

w tide for a distance of aboutriver with t feet of water at
100 feet. The depth then ii ■reases to 9 feet for a width of

50 feet to a point about 500 feet inside the entrance
where there is another shoal vith 7 feet of water for a dis-
tance of 600 feet, where tl pth again increases to 9 feet

It then shoals to 5 feet andI

■arries this depth to the rail 1 bridge with a width of
about 100 feet

m the railroad bridge bout 1,400 feet above Union
bridge, where a ledge crosses the river, the channel willt

average 5 feet deep and 50 feet wide. But there is only
feet of water over the ledge which acts as a submerged, dam.
The river also narrows at this point to about 70 feet be-
ween the banks, whereas 100 feet each side of the ledge theretwee i

150 feet.
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From the ledge to the Hanover bridge the channel is about
30 feet wide and 2 feet deep at low water.

The bottom of the river appears to be sand, except as
noted, although at one time there was a large number of
boulders in the channel; but in 1911 the Board completed
the removal of all that were in sight for a width of 100 feet
from the landing at Hanover to the sea at a total cost of
$5,432.08. No borings were made to ascertain if there are
boulders beneath the surface of the bottom that would be
encountered in deepening the channel, although it would be
desirable to secure this information before asking for pro-
posals for dredging. It did not, however, seem to be neces-

ary to go to this expense at this time
Extended tidal observations were not made; but the mean

range of tide as determined is 9.4 feet at the entrance, 7.3
feet at Little’s bridge and 3.2 feet at Hanover bridge. High
water at Hanover bridge is about four hours later than at
the entrance to the river. The tides run very swiftly, with
hardly any period of slack water.

Existing /inprovements

There are very few improvements on the banks of the
river that are related to navigation. About x/i mile below
Union bridge on the Marshfield side there is a crib bulk-
head 100 feet long that is used for shipping piles, and 3,000
feet above Union bridge, on the same side, there is a private

lumber in a small way. On
1,900 feet above Union bridge,
Henderson’s Landing,” where

miles further up on the

stone wharf used for landin
the Norwell side of the river
there is a float known as
fish are discharged. About
same side there is a small crib wharf used as a private motor
boat landing, and about 1 mile further up is the Pembroke
town landing, consisting only of a float for use by pleasure
boats.

The only real commercial enterprise connected with the
North River at this time is a large sand and gravel business
installed on the Herring Branch so called, about a mile
above the entrance to the river. This plant is owned by
the Boston Sand and Gravel Company, who expect, with
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c

the present condition of the river, to ship out about 250,000
tons of material yearly. They would like an increased depth
of channel to permit full loading of their large barges on a
low run of tides.

The history of North River indicates that at one time it
had a considerable commerce, and a number of ships were
built upon its shores, although it was always handicapped
by the shifting of the channel at its mouth and by its shallow
depth. In 1870 Professor Whiting made this statement in
reference to the development of commerce on the river:
“Any large expenditure of money for the purpose of estab-
lishing maritime commerce only could scarcely be made to
pay, and would probably never become of material value
to the community settled upon the shores of this small
river.” Whereupon Professors INl itchell and Whiting came
to the conclusion that it was both practicable and desirable
to drain the North River and reclaim the adjoining marshes
for agricultural uses.

They proposed the construction of a sluice-dam at White’s
Ferry, below the Fourth ('lift' and about 2 miles above the
outlet of the river. Nothing was done, although a similar
recommendation for the construction of a dike with sluice

;ates in Green Harbor River, made in the same report, was
iter put into execution. It was just as well that the dike

was not built at White’s Ferry, as the present entrance to
the river is 2 miles above it.

I have not attempted to secure statistics pertaining to the
agricultural value of the marshes, but from a hasty perusal
of a report upon “Tidal Marshes and their Reclamation,”
issued by the United State
1911, I should say that the
sideration, especially as the
ought to be as great to-dav

Department of Agriculture in
object is worthy of some con-

possibilities of their utilization
as they were in 1870.

There are 1,160 acres of salt marsh on both sides of the
river below the Hanover bridge, and between the present
outlet and the old outlet there are 830 acres of salt marsh
on the west side of the old river. There are also 820 acres
of fresh marsh above Hanover bridge.

Summary.
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In 1910 a portion of the North River was included with
the Taunton River in the survey for a ship canal from
Taunton to Hingham. Rut full details of the survey were
never published, as the Board of Engineers in charge of the
investigation came to the conclusion that it was “inadvis-
able to construct a canal between Taunton and Boston on
either of the inland routes.”

Whenever the route for an inland waterway from Narra
gansett Bay to Boston is again considered the importance
of the possible use of the North River must overshadow
every other plan for the improvement of this river. In
anticipation of this event it would be desirable to make a
careful survey of the country lying between the headwaters
of the North River and the Taunton River and including
soundings in the latter river to the East Taunton dam. It
would then be possible, with the surveys made by the
United States Engineers, to make a very complete estimate
of the cost of a canal by the Taunton and North River
route.

The only other improvement of the North River which
remains to be considered is the deepening and straightening
of the channel in the interest of navigation both for business
and pleasure.

As already noted, it was decided in 1870 that the value
of the marshes outweighed any probable maritime develop-
ment of the river. Nevertheless, as noted above, a recently
established enterprise in the shipment of sand and gravel is
utilizing the extreme lower end of the river with apparent
success. It is not so apparent, however, that outside of
pleasure boating the use of the river above the railroad
bridge will be much increased by deepening and straighten-
ing the channel.

There is but very little development near the river, except
now and then a house, but no large industries or settle-
ments, although it is crossed by three main highways. I
assume that the large area of marsh lands adjoining the
river is responsible for this rather unusual situation.
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Conclusion of the Board
The Board has caused estimates to be prepared for two

projects, each based upon a depth of 6 feet at mean low
water. One follows the present channel except at one point
where it cuts through the marsh; the other materially
straightens the channel. The proposed depth is more than
is required for pleasure craft, and it is difficult to say how
far it will meet the requirements of a commercial traffic
that has yet to be created. The material can possibly be
disposed of on the adjoining marshes; but it should be kept
as close as possible to the upland to prevent it from being
washed back into the channel. It is probable that there
will not be much difference in cost between placing the
material from the upper part of the river on the marshes or
taking it to sea. From the lower part of the river the
cheapest disposal will be to the sea.

The estimated amount of ledge may be excessive, as it is
not based upon exact information. But, on the other hand,
no allowance is made for boulders, and it is quite possible
that many will be found.

Project 1.
For a channel 50 feet wide on the bottom, with side slopes

3on 1, and a depth of 6 feet at mean low water. Beginning
at a point 5,000 feet below the railroad bridge and 3,600
feet from the entrance to the river; thence following the
present channel to a point 9,400 feet below the Hanover
bridge, where it will cut through the marsh for 2,500 feet,
and will then follow' the present channel to the bridge,
making the total length of the dredged channel 55,400 feet,
or IOVo miles.

Estimate of Cost.
Excavating 639,770 cubic yards of material and dispos-

ing of same on marsh or at sea at 35 cents, , . . $223,919 50
Excavating 4,000 cubic yards of ledge and disposing of

same on marsh or at sea at $lO, 40,000 00
Supervision, etc., 15,000 00

Total, ; $278,919 50
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For a channel of same width and depth as in Project 1,
and starting from same point, but with many turns straight-
ened, so that the total length of the channel to the Hanover
bridge will be 45,200 feet, or 8.56 miles, or about 2 miles
shorter than by Project 1.

Estimate of Cost.
Excavating 1,304,090 cubic yards of material and disj

ing of same on marsh and at sea at 35 cent
Excavating 4,000 cubic yards ledge at $lO,
Supervision, etc.,

$456,431 50

40.000 00
25.000 00

rot 521,431 50

The Board does not recommend at this time the adoption
of either of these projects. Further investigation and study
of this subject is necessary and desirable.

Wellfleet Harbor.
Wellfleet Harbor is situated on Cape Cod Bay, 12 miles

southeast of Provincetown Harbor. At one time it was the
resort of the principal mackerel fishing fleet of the coast,
but this business was seriously handicapped by lack of a
channel to the wharves navigable at low tide. It now has
quite a shellfish business, as shown by the shipment by rail
in 1913 of 30,000 barrels of oysters and quahogs.

In 1887 a very complete survey of the harbor was made
by the Engineers of the War Department, who recommended
an appropriation of $24,000 for certain improvements.

Later the project was adopted by Congress, and in 1888
and 1889 several rocks were removed and a channel dredged
from the Deep Hole in the upper harbor to the town
wharves, 4,200 feet long, 4 feet deep at mean low water and
25 feet wide. Opposite the wharves the channel was made
75 feet wide to facilitate docking vessels. But since this
time it does not appear that the Federal government has
done any work in Wellfleet Harbor. The total expenditure
was $11,365.57.

Project
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The harbor is divided into two parts, the “inner
harbor,” which lies north of Smalley’s Bar, a shoal about
midway between the entrance from the bay and the town
wharves, and the “outer harbor,” which lies between the
shoal and the entrance over Stony Bar.

The inner harbor, which includes the anchorage known
as the Deep Hole, is completely protected, and has an area
within the 6-foot contour of over 900 acres. A 12-foot
channel 400 feet wide extends through this basin nearly to
the upper end of the Deep Hole.

The outer harbor is divided by Billingsgate Island and
Lieutenant Shoal into two basins; the outer one has a
maximum depth of 21 feet and the inner one of 34 feet at

mean low water, but the connecting passageway is only
about 14 feet deep.

As there was no evidence of any material change in the
depth of the main channel in either the inner or outer
harbors, our survey was confined to the area between the
upper end of the Deep Hole and the wharves of the Cheques-
sett Inn, the Sealshipt Oyster Company and the Town
Landing.

According to our soundings there has been some deepen-
ing of the area adjoining the upper end of the Deep Hole since
the survey made by the Engineers of the War Department,
as the distance from the 6-foot contour to the Town Landing
wharf is now about 2,700 feet as compared with a distance
of 3,700 feet given in the report of the survey referred to
above. But we find that the channel dredged by the Fed-
eral government, north of the present 6-foot contour, has
shoaled to practically the original depth, and the bottom in
front of the wharves is nearly bare at low tide. It also
appears that the point of land on the easterly side of the
Deep Hole has built to the north about 1,000 feet since the
survey of 1887.

It would seem that a harbor of this size and depth, well
protected from all directions, should have a connection with
the water front of the town that would allow boats of light
draft to reach the wharves at any stage of the tide.

In determining the depth and width of a channel to meet
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the situation at Wellfleet, I have considered various factors
that are not a part of the commercial requirements. For
instance, in the matter of depth, past experience has shown
that it is not practicable to dredge an area of any extent to
a depth of less than 6 feet at mean low water, as there are
no dredging plants available that can work effectively in
less than this depth, and this is true of all types of dredges,
including pump machines.

Kegarding the proper width, I am of the opinion that the
filling of the greater part of the channel dredged by the
Federal government to practically the original surface of the
bottom is evidence that in such a locality, with extensive
sand flats on both sides, the channel should be made wider,
although 1 do not think that a wider channel will maintain
its dimensions without some redredging. A channel of the
width proposed will, however, have a greater commercial
value, due to the fact that the mean rise and fall of the
tides in Wellfleet Harbor, as determined by the United
States Engineers, is 11.2 feet, which will permit of its use
at high water by moderate draft barges and schooners. A
map 1 of this harbor has been prepared.

Conclusion of the Board.
The Board recommends that a channel be dredged on

about the location of the Federal channel, from the 6-foot
contour at the northerly end of the Deep Hole to a turning
basin opposite the Town Landing, the channel to be 6 feet
deep at mean low water and 50 feet wide on the bottom,
with sides sloped 3on 1; the basin to be of the same depth
and .300 feet in length by 250 feet in width.

The excavation of this channel and basin will require the
removal of about 57,000 cubic yards of material, and the
probable cost will be as shown by the following estimate of
the engineer, in which he has assumed that the dredged
material will be disposed of at sea. If it is to be used for
filling land or fiats, an additional allowance must be made
for dikes and other expenses connected with this method of
disposal
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Estimate f Cost

117,100Dredging 57,000 cubic yards at 80 cent
850bupervi;

117,960Tot:

PrOVINCETOWN lIARBOR.
After an inspection of the harbor I decided that the survey

and examination should be limited to securing only the data
involved in the construction of a breakwater at Long Point
on the westerly side of the entrance to the harbor, as indi-
cated by the terms of the resolve. A map 1 of this harbor
has been prepared.

Provincetown Harbor is located on the southerly side of
and is only about 40 miles
although 120 miles by rail-

the extreme end of Cape Cod,
southeast from Boston Light,
road from Boston. The harbo:
northerly, easterly and westerly
erlv winds from southeast to

is perfectly protected from
winds, but is open to south-
southwest across Cape Cod

Bay. This harbor has long been recognized by the Federal
government as a very important harbor of refuge. At
various times from 1826 to 1910 Congress has made appro-
priations for its protection, amounting in the aggregate to
1365,828.44, of which there had been spent to June 30, 1914,
the sum of $334,131.93. Apparently this money has all been
spent for the preservation of the narrow barrier of sand
extending west and southwest of the harbor, from Abel Hill
to the end of Long Point.

It was represented to me that the harbor should have
more protection from southerly gales, and that this could be
accomplished by the construction of a breakwater extending
in an easterly direction from the end of Long Point in the
location of a shoal known as Long Point Bar, the outer end
of which is marked by a buoy that also defines the entrance
to the harbor.

The survey indicates that east of the point the water
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shoals gradually to a depth of 12 feet in a distance of about
1,100 feet from the stone protective work on the end of
Long Point that was built by the Federal government in
1883. At the end of the shoal the water deepens rapidly,
and a short distance outside of the buoy there is a depth
of 12 to 14 fathoms at low tide.

A careful search of the reports of the United States
Engineers fails to show that they have ever been required
to investigate the necessity for an extension of the natural
protection afforded to Provincetown Harbor by Long Point.
This would seem to indicate that there has not been, in the
past at least, a very insistent demand from shipping for
additional protection to the harbor. I presume, however,
that the large increase in recent years of the use of small
power boats in the fishing business may call for a greater
protection than is required for the larger -vessels that frequent
this harbor. But it appears to me that if this protection is
needed only for small boats, it can be provided at less
expense in some other way, as, for instance, *by building
mooring basins near the shore.

In my opinion it would be a hazardous experiment to
build a breakwater nearly at right angles to Long Point in
the location indicated, even if the structure is confined to
the limits of the shoal, which would restrict its length to
about 1,100 feet.

Assuming, however, that a breakwater were to be built
on the shoal about 1,100 feet long, the question arises as to
how much additional protection would this structure give to
the harbor, if we assume that the anchorage of the harbor
lies to the north and west of a line drawn northeast from
the lighthouse on Long Point we find that the area between
this line and the 18-foot contour that is now protected in
a southwest wind is about 813 acres. The proposed break-
water would add 1(17 acres to this area. The area that is
now protected from a wind due south is about 448 acres,

to which the proposed breakwater would add 143 acres.
The area that is now protected from a southwest wind is
about 205 acres, to which the proposed breakwater would
add 44 acres.
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I have not obtained statistics of the commerce of the port
of Provincetown because it is evident that its importance
as a harbor of refuge far outweighs the value of its trade.

The following estimate is based upon the construction
of a breakwater on a line running nearly due east from the
lighthouse on the end of Long Point, the breakwater to be
about 1,100 feet long and built of heavy granite rubble stone;
the top to be at grade 12 and 10 feet wide, with the sides
built to slopes of 1 x/i to 1. The estimated amount of stone
required is 50,500 tons, and the probable cost will be as
follows:

•175,75050,500 tons of stone in place at $1.50

750:>rvision

176,500ota

Conclusion of the Board.
It would appear from the analysis of the engineer that

the protection is most needed against gales from south to
southeast, which, on the face of it, would be much better
secured by a breakwater built in a northeasterly extension
of Long Point. The Board is not prepared to recommend
this for the reason that it is very difficult to forecast the
ultimate effect of such a structure, and the possible benefits
do not appear to be sufficient to risk a failure which may
seriously impair the present value of the harbor to shipping
in general.

DGARTOWN HARBOR
Edgartown Harbor is generally considered as that portion

f the waterway between the easterly end of the island of
Marthas Vineyard and Chappaquidick Island immediately in
front of the town. This waterway connects Nantucket
Sound on the north with Katama Bay on the south. The
bay is separated from the ocean by a narrow bank of sand

ailed South Beach-
Prior to 1869 there had been an opening through the beach

which allowed a direct circulation of the tides between the
ocean and the sound. In 1869 this opening was closed, and
there was so much apprehension as to its serious effect upon
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the harbor that very complete surveys and investigations
were made at various times by the Federal government and
the Harbor and Land Commission of the State.

Complete reports were made of these investigations in
which the actual and possible effects of the closing of the
opening were fully discussed, the details of which 1 will not
go into as they do not appear to affect the present situation
as the opening was later restored by nature, but again
closed, to be once more reopened and again closed, which
was the situation at the time of the survey.

T'p to June 30, 1913, the Federal government had ex-
pended in Edgartown Harbor the sum of $25,000 in an
attempt to cut a channel through South Beach and for deep-
ening the Middle Ground to a depth of 10 feet at mean low
water. Xo expenditures have been made by the Common-
wealth in this harbor.

I have no statistics as to the commerce of Edgartown
Harbor, although I am well aware that in the summer it is
used by a considerable number of yachts, and in the spring
the deep-draft fishing vessels use it to quite an extent as ause it to quite an extent as a
harbor of refuge

The improvements requested by the selectmen of the
town in 1913 were as follow's:

1. The elimination of what is known as the Middle
Ground, lying southeast of the black and red spar buoy in
the inner harbor, so as to produce a better anchorage.

2. The removal of the bar extending across the entrance
to the harbor from the red spar buoy No. <>, off Edgartown
lighthouse in a southeasterly direction, to the shore of Chap-
paquidick Island

to cover the situation, and aAs these suggestions appear
there is ample depth of water
survey and soundings were c<
and the bar at the entrance.

in the rest of the harbor, the
nfined to the Middle Ground
The evident object of remov-

ing the shoal in the inner harbor, called the Middle Ground,
is to enlarge the anchorage for the larger type of craft that
now' are either obliged to anchor in the narrow channel be-
tween the shoal and the wharves, or in the outer harbor,
which is limited in area and exposed to northeasterly gales.
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A map 1 of this harbor has been prepared. A study of the
results secured by the Federal government in the deepening
of the Middle Ground would indicate that there is no active
natural action tending to restore the shoal, whether the
channel through South Beach is open or closed.

I am therefore of the opinion that the proposed improve-
ment can be maintained by a reasonable amount of redredg-
ing, which should always be expected in any waterway where
an artificial depth is created.

The estimated cost of the improvements is as follows

Dredging 111,000 cubic yards from the Middle
Ground in the inner harbor at 25 cents, . $27,750

Supervision, 1,300
529,050

Dredging 41,000 cubic yards from the shoal in the
channel at the entrance to the harbor at 25 cents, $10,250

Supervision, 500 10,750

Total $39,800

Conclusion of the Board.
The Board is of the opinion that, broadly speaking, some

beneficial results will undoubtedly follow the improvement,
but the deepening of the channel would appear to be of more
immediate importance than the extension of the anchorage
area.

Wareham River,
Wareham River is in the town of Wareham and is an

estuary of Buzzards Bay. The entrance to the river is about
1M miles north of the outer end of Great Hill Point, a well-
known land mark near the head of the bay. The river is
crossed by a highway bridge and a railroad bridge at a point
about 2 miles above its mouth. The tidal portion of the
river extends about W of a mile above the bridges. The
reater part of the town, known as Wareham Center, is sit-it

tf the Narrows, on the westerly shofe of the



1915 HOUSE —• Xo. 1850, 23

Above the Narrows there is an easterly branch of the
Wareham River, known as the Agawam River, but there is
no navigation except for small boats, as the bridges do not
contain draw openings.

Development
The present improvement is all on the westerly side of

the river, and consists of wharves formed by a bulkhead
parallel to the channel for a distance of about 1,500 feet
below the highway bridge. The wharf nearest the bridge is
provided with tracks and weighing facilities, and belongs to
the Tremont Nail Company. A short distance below this
wharf is the power station of the New Bedford & Onset
Street Railway Company. The other wharves are owned by
private partie

The draft of vessels using the river is limited to 12 feet
at high water.

Survey

The survey covered the river and outline of the shores
from deep water in Buzzards Bay, opposite the easterly end
of Great Hill Point, to the bridges at the Narrows, a distance

of this river has been prepared,
close intervals over nearly the
we the entrance, and below the

of about 3% miles. A map 1
windings were taken at

entire width of the river abc
entrance they covered an an
line of the channel to the sc

irea about 1,000 feet wide on the
southerly limits of the survey.

;ry crooked, with a depth of
ter at one point, and only a

The channel in the river it
less than 9 feet at mean low
trifle over 9 feet at several \

The approach channel in tl
but is of good width and 12

bay has two moderat
eet or over in depth at mean
one off Nobska Point, a short

the river, and the other off the

1

lowT water except at two place:
distance below the entrance tc
mouth of the Weweantic River. The first-described shoal
has a depth of about 10 feet, and the second of about 11
feet at mean low water. Tidal ibservations were taken and
show a mean range of tides of nit 4 fee
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Imvr lents

The original project for the improvement of Wareham
liver was adopted by the Federal government in 1871, and

annel to 10 feet at mean lowprovided tor deepening the cJ

water and raising a long, nar ow point on the easterly side
nown as Long Beach, to pre-

into the channel above the
same.

These improvements were practically completed in 1894 at
a total cost of $95,997.30, although the width of channel asugh the width of channel as

icured. No work has been
it since the above date
by buoys, but our survey
iven on the United States

rre

M present the principal commerce of the Wareham River
nestone, lumber and rail-

Outside of furnishing the requirements of the town, in
i lumber, the receipts are principally for the Tremontpts are

sTail Company, the New Bedford & Onset Street Railw
New Bedford & Agawam Finishing Com-(

The Tremont Nail Company has a large plant on the line
the railroad at Tremont, about 4 miles above the wdiarves.

coal and limestone by water. Formerly it
■eceived ore, iron and sand by
The street railway company

water,

aas an electric power station
coal and ties by water.near the -wharves and receive

The New Bedford & Agaw m Finishing Company has a
arge plant for bleaching and finishing cotton cloth at
Agawam, about 2 miles east
seal by water at the Wareh

The principal receipts by
iluding hard coal for the tc

of the river, and receives its
am wharves.
water of these companies, in-
wnspeople, for the year 1914,

t the receipt

road ties. There does not appear to be any regular outward
bu
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was about 28,000 tons of coal, 2,000 tons of limestone and
1,200 railroad tie

There is also a considerable oyster industry carried on in
the river and adjoining waters, but it does not appear to be
affected by the condition of the channel

Statements by the harbor master and officials of the com-

panies named agree that shipments by water would 1
materially increased, and a great saving in freight rates
secured, if the channel was straightened and deepened to 12
feet at mean low water. It i
to charter vessels of 12 feet
coal, and the rates are high;
craft complain of the crook

claimed that it is very difficult
draft, especially to carry soft
aptains of towboats and other
1 channel, and accidents are

frequent, all of which tends to increase freight and towage
charges and reduces the number of vessels that can be

Harbor lines were established by chapter 264 of the Acts
f 1872 after a survey and examination by the Board of

Harbor Commissioners. The Commonwealth has not under-
taken any work of improvement in the Wareham River.

In 1913 the New Bedford & Onset Street Railway Com-
pany rebuilt its pile bridge at the Narrows and provided a

lC easterly channel, which was
mall boats that use the upper

much wider opening across tl
a great improvement for th
part of the river.

this point is still serioushThe westerly channel
piles of the railroadthrottled by the riprap arot

bridge. This situation can I remedied when it becomes
necessary to rebuild the brid

The improvement should be in at the shoal opposite the
and extend to the highway

>tal length of the excavated
mouth of the Weweantic River
bridge at the Narrows. The t
channel will be 12,300 feet, an I the amount of material to

134,650 cubic vards.be removed is estimated to be
The estimated cost is as foil

Dredging, 134,650 cubic yards at 22 cer
Supervision, UK)

Total,

chartere
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1 have assumed that the dredged material will be disposed
of at the regular dumping ground for the head of Buzzards
Bay, which is only a short distance southeast of Great Hill
Point. If it is to be used for filling land or flats, an addi-
tional allowance must be made for dikes and other expenses.

The Board is of the opinion that the use of the Wareham
River can be materially increased, and the industries of this
locality substantially benefited, by deepening the channel
and increasing the width of the same at the turns. Some
minor straightening of the channel can be accomplished
without greatly increasing the cost of the improvement, but
an attempt to produce a comparatively straight channel
will require an expenditure of money that will be out of
proportion to the added benefits.

It is recommended that the channel be deepened, on
practically its present location, to 12 feet at mean low water,
the width to be 100 feet on the bottom except at the turns
where it should be increased to 150 feet.

Respectfully submitted,

WM. S. McNARY,
CHAS. C. PAINE,
GEO. M. HARLOW,

Harbor and Land Commission

Conclusion of the Board.

Maech 2, 1915.






