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Honorable Senate and the House of Representatives of
the
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The Board of Harbor Commissioners
their Sixth Annual Report.

respectfully

submit

South Boston Flats.
It has

been impossible to make any progress in the actual

South Boston during the past
year.
On the 20th of July, 1869, the Board, with the approval
of the governor and council, sold to Messrs. Harvey, Whitney
and Groves, trustees of the Boston, Hartford and Erie Railroad
occupation of the State

flats at

Company, about twenty-five acres of these flats situated at the
junction of Fort Point Channel and the main channel of Boston
harbor, taking a mortgage back to secure the purchase money,
amounting to $545,505.
Previously to this, the Boston Wharf Company had sold to
the same trustees, with other territory, about twenty-two and
two-thirds acres of flats on Fort Point Channel adjoining these
twenty-five acres of the State, taking a mortgage back for the

purchase money.

On

the 8th day of December, 1869,

fifty

acres

of South Boston flats lying south-east of those sold by the State

and by the Boston Wharf Company respectively to the trustees
of the Boston, Hartford and Erie Railroad Company, were sold

,
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by the Board, with the same executive approval, to the Boston
and Albany Railroad Company, for $445,600, payable in three
years from the date, the company to have six years to fill them
with material for the most part to be taken from the harbor,
and the title to remain in the Commonwealth until the flats

The purchase money, therefore, will be due on the
8th day of December next.
These sales by the Board were made under the authority of

were

filled.

chapter 326, statutes 1868, which

is still in force.

The Boston, Hartford and Erie Railroad Company bound
itself to the Commonwealth, by an agreement secured by the
mortgage for the purchase money, to enclose with a wall and
fill to grade 13 with material taken from the harbor, not only
the flats purchased of the State, but those purchased of the
Boston Wharf Company

and they prosecuted the work until
the latter part of the year 1870, when the company failed and
the work was arrested.
On the 1st day of September, 1871, the Boston Wharf Company resumed the title to its flats by a sale under its mortgage
The Commonwealth resumed the title to its flats on the 14th
day of December, 1871, by a sale under its mortgage made by
the treasurer and receiver-general under the authority of chapter
;

The Boston Wharf Company has been for
some months energetically at work filling its flats with material

372, statutes 1871.

taken from Fort Hill.

This company obtained the right to

fill its

flats

required to take material from the harbor beyond

without being

what

is

neces-

sary to dredge out a portion of Fort Point

Channel to twelve feet
below mean low water, as a part of the compromise by which it
ceded to the State, certain rights of wharfage on the eastern line
of its flats, and about a third part of the flats claimed by it
under what it alleged was a grant of the State under chapter
455, statutes 1855, and under the adjudication of the supreme
judicial court in the case of Attorney-General vs.

Boston Wharf

Company, 1 2 Gray, 553. The State also claimed these flats under
chapter 354, statutes 1867, which revoked the license given to
the company by the Act of 1855.
This compromise of these conflicting claims was effected by
the agreement contained in the fourth annual report of this

Board, on the 65th page.

The Boston and Albany Railroad

—
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deposited, in the year 1870, about 167,000 cubic yards

of filling upon

its tract,

The Board

but has done nothing more.

has had no opportunity, since the State recovered its title under
the sale of the 14th day of December last, to make a new disposition of them.

By

chapter 91 of the Resolves of 1871, the Board

is

instructed,

with the governor, the Boston and Albany
Railroad Company and the Boston Wharf Company, to prepare
a plan for the development and improvement of the flats of the
after consultation

Commonwealth near South Boston, in which development and
improvement the Commonwealth and said companies may cooperate.

This language of

itself

might reasonably lead to the inference

that the legislature, being dissatisfied with

its

present plans for

improvement, desired to have a new one submitted to the
next general court for its action. A subsequent Act, howthis

ever, of the

same

legislature, chapter 397, statutes 1871, as if to

guard against such a construction, provided that nothing contained in this Resolve should be construed to suspend action
under chapter 326 of the Acts of the year 1868.
This Act of 1868

is

the Act which, in connection with chapter

81 of the Resolves of 1866, establishes the plan for the improve-

ment

of the flats of the

course,

if

Commonwealth

in South Boston.

Of

the legislature did not intend that the execution of

this plan should be suspended, it

intended that the

new

cannot be supposed to have

plan to be reported should be other than

in furtherance of the execution of the old one.

Assuming the Resolve

to

contemplate action merely for secur-

ing the cooperation of the Boston and Albany Railroad

Company

and the Boston Wharf Company with the State in carrying out
this improvement, there would seem to be no locality where
there

is

occasion for this cooperation except in relation to the

filling of the twenty-five acres of

south-west by the

the State flats bounded on the

Wharf Company's

flats

and on the southeast

by those of the railroad company. And with reference to this
tract, the Board had already secured guarantees of the cooperation of these companies before the passage of the Resolve.
In the contract with the Commonwealth made by the Boston
and Albany Railroad Company are these provisions
:
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said party of the second part (i.

But

Railroad

Company)

shall,
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e.,

bor Commissioners, fill on any portion of the westerly line of said
parcel of flats simultaneously with the progress of or after the filling
or other occupation there on the easterly line of the westerly ad-

conveyed by said Commonwealth and the Boston
Wharf Company to said Harvey, Whitney and Groves."* (Fourth
annual report, p. 103). " And said party of the second part, for the
considerations aforesaid, hereby covenants and agrees with the party
of the first part, that it will fill up as aforesaid that portion of the
flats to be conveyed to said party of the second part, upon which

joining

flats

the party of the

first

part ( i.

e.,

the

Commonwealth)

shall locate

northern and eastern avenues, and the extension or continuation of
B Street as herein provided, whenever required by the Board of

Harbor Commissioners, with the assent of the governor and council,
and that whenever the Commonwealth, by its Harbor Commissioners or otherwise, shall authorize the filling of the flats on the easterly
line of said parcel herein before described, and the work of such
filling shall

begin, the said party of the second part will

on such easterly
missioners

may

line, so far

fill

the

flats

and at such time as the Harbor Com-

prescribe for the protection of the filling of the

adjoining territory."

(Fourth annual report, pp. 103-104.)

The Boston and Albany Railroad Company further agrees to
build its sea-wall on the outer border of its flats, " and unite
said wall with the sea-wall built on a line one foot within said
exterior line, and on said adjoining westerly parcel of flats
conveyed by the Commonwealth to said Harvey, Whitney and
Groves, trustees, so that both walls shall form a continuous and
uniform structure."

These obligations on the part of the Boston and Albany Railroad Company were still in full force, and secured all the cooperation that could be reasonably desired

on the part of that company

improvement of the Commonwealth's flats in South Boston, unless the company would buy more flats.
The Boston Wharf Company executed to the Commonwealth,
in the

on the tenth day of April

an agreement, which was printed
for tl le use of the legislature then in session, by which it agreed
that whenever the city of Boston would contract to build in two
last,

years a bridge over Fort Point Channel, in extension of Eastern
Trustees of the Boston, Hartford and Erie Railroad

Company.
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wall on Fort Point Channel, provided

the State proceeded to build

its

and adjoining.
The company further agreed

wall enclosing

to

have

its

flats

its flats filled

below

in three

years after the completion of the Eastern Avenue bridge, to give

way over

and pay the expense
of bulkheads on the division line of its and the Commonwealth's
flats in case the filling on its flats did not keep pace with the
filling on the flats of the State.
The only cooperation the Boston Wharf Company could give
the State, was by filling its own flats and building its wall upon
This it was ready to do as
their border on Fort Point Channel.
soon as the Commonwealth was ready to occupy its own flats
below, and it could have a guarantee that its land when made

the State a right of

would be connected with the
This obligation

is

its

territory,

city.

not in force now, as the Commonwealth,

not then having recovered

its title to

the flats sold to the trustees

Company, was not
engage in the work of

of the Boston, Hartford and Erie Railroad

ready to entertain the proposition to

improving

this tract

with

its

own means.

The Boston Wharf Company, however, is now energetically
prosecuting the work of filling its territory. This is all that can
be asked.
It is

ready to bind

itself to finish its

ever the State will occupy

its flats

work

of occupation when-

adjoining,

and the municipal

authorities of Boston will agree to connect, by Eastern Avenue,

the land so

made with

the city proper.

Board that the most satisfactory cooperation
that could be obtained from either of these companies would be
It

seemed

to the

in the form of a purchase of this parcel of twenty-five acres,

subject to

the

obligation to wall in and

fill

up the

territory

A

according to the plan of occupation prescribed by law.
mittee of the Board was accordingly appointed, that

it

com-

might,

after consultation with the governor, as provided in the Resolve,

negotiate a sale of these flats to the Boston and Albany Railroad

Company.
At such consultation the trustees of the bondholders of the
Boston, Hartford and Erie Railroad Company intervened and
asked for delay, inasmuch as they had but recently come into
the trust they held, and wished for time to ascertain what their
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was and whether they could or should do anything to
prevent this tract of flats from passing out of the control of the
owners of their road. They argued that the State was a large
bondholder and had a pecuniary interest in having that course
position

pursued that was best for the road.
gestions the

To

the force of these sug-

so far yielded as to postpone further action.

Board

Subsequently, however, the trustees of the bondholders allow-

ed the tract of land and
to Messrs.

flats sold

by the Boston Wharf Company

Harvey, Whitney and Groves, trustees for the Boston,

Hartford and Erie Railroad Company, to pass out of their con-

and the Boston Wharf Company to resume its title to them
by a sale under the mortgage held by trustees of the Boston
Wharf Company as security for the purchase money.
trol,

This territory lay on each side of the track of the railroad,

and comprised twenty-six acres of made land, some of which
supplied the road with terminal facilities, and twenty-two and
two-thirds acres of adjacent flats, beyond which and adjoining
lie

the twenty-five acres belonging to the
It

now seemed

terminal

facilities,

by the trustees

that

if

Commonwealth.

neither the land actually in use for

nor the adjacent tract of

for the benefit of the

they be relied upon to purchase the

flats,

railroad,

flats

could be held

still

less

could

of the State which lay

a thousand feet further off from their road than the parcel of

which the Boston Wharf Company had been allowed to
resume the title to.
flats

The

relation

which the occupation of these twenty-five acres

Channel and the main channel
bears to the whole South Boston improvement is so important
that delay in this part would tend to delay the whole.
It would
increase the expense of improving the adjoining portions, be
at the junction of Fort Point

injurious to the harbor,

and possibly lead

to

embarrassing com-

plications.

The

State could not afford to hold these flats until the indefi-

however certain, period when the owners of the road would
be able to purchase and improve them.
When that time came,
whatever land the railroad needed, the legislature would of
nite,

course give

it

authority to take

upon paying

its

duly assessed

value.

Accordingly, the Board consulted the governor again
with a view to opening negotiations with the Boston and Albany

Railroad Company.

Acting upon his advice, however, this busi-
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ness was again postponed until after the sale of these flats under

the Commonwealth's mortgage, the proceedings for such sale

The

being then pending.

day of December

sale did not take place until the 14th

last.

Since the sale the Board has held a conference with the Bos-

ton and Albany Railroad

Company upon

the subject to ascertain

upon what terms it would add these flats to the purchase it has
already made, and have ascertained that it is not disposed to
add to its former purchase. It is ready and desirous of proceeding at once with the work of improving its own parcel, and will
cooperate with the State, or whoever owns the corner lot of
twenty-five acres, to the full extent, so that the work on both
It also gives
parcels, where desirable, may go on together.
assurances that

it

will be a

customer for a portion of this land

when filled.
The trustees of the bondholders of the Hartford and Erie
Railroad Company have also intervened with an application to
the Board not to initiate any proceedings looking to such a dis-

would place them beyond the reach of
the owners of the Boston, Hartford and Erie Railroad, and suggesting as a possible arrangement that the State should make
the improvement with its own means and lease the land at a rental
position of these flats as

for the use of the road.

This application

is

in the Appendix.

Regarding simply the interest of the State in disposing of its
flats and carrying out this improvement, the most satisfactory
course would be to dispose of them to a responsible party who
would be bound to enclose and fill them up.

At

the

same

time, also,

it is

for the interest of the State, as a

bondholder of the Boston, Hartford and Erie Railroad Company,
that the road should have in this locality a tract of land for ter-

minal

facilities

in Boston,

and

it

might not be disposed

to part

absolutely with the control of these twenty-five acres until

was certain that this road, in which it is so
had provided itself with a proper terminus.

The management

it

largely interested,

of the road, being merely trustees, are not

months
will come into a complete title to the road, and can neither buy
of the State nor the Boston Wharf Company, which also has for
sale lands and flats adjoining those of the State, and furnishes
the road some of its present terminal accommodations.
able to bind the future corporation that in about sixteen

2

:
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But it is absolutely essential to the interests of the State that
the work on these twenty-five acres should be begun on some
terms during the coming season. The occupation of this parcel
and the guarantee of the city of Boston, that when the land is
made it shall be connected with the city, are all that is needed
successfully to initiate a great public improvement that will
bring some seven hundred and

market as the growth of the

fifty

acres of State flats into the

city brings

them

into

demand, and

ultimately put millions of dollars into the treasury of the State.

The Board have,
ing that,

if it is

therefore,

no hesitation in advising and urg-

considered expedient to retain the control of this

parcel of flats until the

Company has been

new Boston, Hartford and Erie Railroad

and even without any reference
to the wants of this company, if no purchaser on favorable terms
can be found to make the improvement, the State should enter
upon the work with its own means, certainly to the extent of
building the sea-wall and doing so much of the filling on the
division lines between these flats and the adjoining flats of the
other owners as will obviate the necessity of building bulkheads
on these
that

is

established,

lines to retain the filling.

This done,

all will

be done

essential for cooperation by the State with its neighbors,

and the question whether

it

had

better complete the filling itself

or not can be decided hereafter.

The estimated

ing and enclosing this

The whole

which the whole work both of fillparcel of flats can be done, is as follows

cost within

area,

....
...
....

1,178,440 square

Mean depth of filling,
Amount of filling,

17

ft.,

at

$33 per

ft.,

$463,741 87
232,470 00

.

23,100 00

.

ft.,

Total cost,

Cost of

per square foot of surface area,
of walls
"
"
"
"
filling

feet.

741,987 cubic yards.

Cost of 741,987 cubic yards at
62J cents,
of heavy sea-wall, 1,230 ft. at 8189 per
of light wall, 700

feet.

$719,311 87

.

39J cents,

.

21 21

"

61 cents.
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that the occupation of this

cents per square foot,

is

an

absolutely safe transaction.

In view of the uses to which the Boston, Hartford and Erie

and the Boston and Albany Railroad Companies will put the
new land to be made in this locality, and of the fact that it will
be within nine hundred feet of land on Broad Street that is now
assessed at five dollars per foot, no one can doubt that the
transaction would be a highly profitable one to the State.
Sea-wall.
This Board was also directed by chapter 91 of the Resolves
of 1871 to inquire into the expediency of authorizing or requir-

ing a temporary bulkhead to be built, instead of a sea-wall, on
or near the exterior line, so called, of the South Boston

The

exterior line referred to

is

flats.

the exterior line fixed by the

—

United States Commissioners on Boston Harbor, Rear-Admiral
C. H. Davis, then Chief of the United States Naval Bureau of
Navigation, General J. G. Totten, Chief of United States Engineers and Professor A. D. Bache, Superintendent of United
States Coast Survey,

who

defined the limits of admissable occu-

pation and the conditions on which the plan of occupation could

be executed.

The authors

improvement were eminent hydrographical and constructive engineers, who were engaged six
years in studies of Boston Harbor, which guided them in determining this exterior line of occupation. It was established as a
permanent limit of structures on that side of Boston Harbor.
In this view the Board has been unable to see the expediency,
on this line, of a temporary structure.
This bulkhead must be so built as to serve as a retaining wall
to grade 16

of this plan of

on the margin of the main channel, where the water

will be twenty-three feet

bulkhead of

deep at mean low

tide.

No

ordinary

and sheathing could withstand such a pressure
of the material behind it without such a substantial backing
that the bulkhead would form an insignificant part of the cost
piles

of the structure.

The bulkhead must have
ture, while in fact only a

the strength of a permanent struc-

temporary one.

economy and could not favorably

affect the

This would be poor

market value of the
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no land in Boston
Harbor on deep water enclosed otherwise than by substantial seawalls, and that of the many eminent engineers who have considered the means to be used for retaining the filling on the margin
of the main channel, none have recommended anything but a
massive wall, is conclusive evidence to the Board that this is the
only kind of structure to be thought of. Mr. George Baldwin,
who, in 1867, was specially appointed by the governor and
council to devise the kind of retaining wall for the South Boston
flats, recommended a heavy sea-wall for this exterior line, and one
of a lighter character, if built eight hundred feet within that line.
In 1868 the Board submitted the question of the kind of wall
land

if

The

so enclosed.

to be built

on

fact that

this outer line to a

there

is

board of engineers, consisting

of the engineer of the Board, Mr. A. Boschke, Mr. T. Willis

George Baldwin, Gen. J. G. Foster, of the United
States Engineers, and Mr. James B. Francis, who devised the
heavy sea-wall shown on the plan in the appendix, as the best
and cheapest admissible in this location, and it was adopted by
Pratt, Mr.

the Board.

The

hundred feet of the line of the State
flats on Fort Point Channel costing only $33 a running foot, is
the same in character that the Boston Wharf Company has considered it economical to build further up the stream, and is to
build on its flats still unfilled on this channel.
The residue of the wall around the State flats as far as to those
of the Boston and Albany Railroad Company, will be at the outlet of Fort Point Channel, where it joins the main channel by a
curve downward, so that when the waters of the two channels
unite they will be going in the same direction.
This corner and
curve is a critical point and must be guarded by a substantial
light wall for seven

structure.

The expense
on

this

of such a structure undoubtedly bears heavily

particular lot, but then

it is

by

most valuable portions of the whole

its

location one of the

and likely early to
be demanded as the site of warehouses and business that
would require a heavy retaining wall on the water-front. But
as the occupation advances
wall will

l>c

dist

on the exterior
feet of

down

tract,

the harbor, the cost of the

ributed over a large area, and one foot of wall

line will

land behind

it.

be the front for more than four thousand
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Beyond this corner lot are the flats already sold to the Boston
and Albany Railroad Company with the stipulation on the part
of the company that it is to build on this exterior line a heavy
sea-wall of the character shown on the appended plan.
Besides the saving of expense,

has been urged in favor of a

it

bulkhead, that in case a sea-wall

is

built,

and a dock should be

wanted, the wall must be torn down and the cost of

But on

this

it

thereby lost.

corner lot of the State within the extent of the

heavy wall, amounting to twelve hundred and thirty feet, a dock
will probably not be found admissible, inasmuch as, being upon
the stream.

form injurious eddies in
The United States Commissioners in their report

say:—
" No

should be allowed to approach the apex of the

the bend of the channel

slips

it

curve at the point of the

would tend

flats

to

within a certain fixed distance

which may now be laid down as two hundred yards subject to
Measuring in both directions, this restricfuture correction. "
tion

would cover twelve hundred

feet

on

this curving exterior

where there can be no dock an extent which is within
thirty feet of the whole line of heavy wall upon the flats of the
line

;

State in this corner.

In any place, however, where there

any probability that a
dock will be built, a space can be left in the wall to be temporarily occupied by a bulkhead, and a space behind left unoccupied by the filling.
is

South Bay and Fort Point Channel.

By

was directed to
up South Bay and Fort

the Resolve chapter 91, 1871, the Board

report upon the expediency of filling

Point Channel.

By

a previous Act, chapter 335 of the

same year,

the legislature

gave authority to the Board to take measures for the improve-

ment of

Bay by surrendering some
the same time deepening the

the navigation of South

portion of

it

to occupation, but at

reserved water-space by excavating from
i.uch occupation.

By Resolve chapter 69,

it

the material used for

the legislature directed

(he Board also to report

upon improved means for facilitating
the traffic across Fort Point Channel and Charles River.
This
last Resolve was the result of a very thorough investigation, and
expressed the conviction of the committee that reported

it,

that
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the draws on Fort Point Channel were not to be closed, but that

were to be secured for reducing to the lowest
terms the interruption of travel by the passage of vessels.
In 1868 a very able committee, composed of members of both
branchesof the legislature of 1867, appointed to consider the whole
subject of the occupation of the South Boston flats, urged upon
improved

facilities

the legislature the filling

up

of Fort Point Channel in connection

with the occupation of the South Boston

and submitted
These plans, however,
carefully prepared plans with this view.
contemplated the preservation of South Bay and the emptying
of its waters into the harbor by a new channel along the shore
The legislature in 1868 declined to enter
of South Boston.
upon the project, and in 1869 authorized the abolition, from the
plan for the occupation of the South Boston flats, of the reserved
channel along the South Boston shore which could have been
made to serve as the outlet of South Bay. Since 1868 the legislature has granted licenses for

wharves

in

flats,

the construction of six

South Bay, under which within the

last three

new
years

four have already been constructed.

This Board has at

many

legislative

in its report to the legislature of

hearings, and explicitly

1869, expressed an emphatic

opinion that the public interest required the waters of Fort

Point Channel and South Bay to be kept open to navigation.

The evidence
favor

of this settled conviction of the legislature in

commerce these portions of Boston
constantly and in such a variety of forms,

of preserving to

Harbor, expressed so
and its instruction to this Commission, that had already frequently asserted the same conviction, to report again to the

upon this subject, has occasioned the Board some
embarrassment in determining whether there was any new
aspect in which the legislature might desire to have this sub-

legislature

ject submitted.

The Board

is

not aware of any

change of conditions

fore to believe, that the object

make an

considerations or any

less favorable to the conclusion heretofore

so often reached by the legislature

to

new

and by

itself.

It is led there-

contemplated by the Resolve was

and considerations which have brought so many minds to the same conclusion upon a question which experience has shown to be so liable
to become a subject of inquiry and debate.
easily accessible record of the facts
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water-front upon Fort Point Channel and South

The

Bay

is

four miles in linear extent, and on this front are 4,015,980 square
feet of

wharf property

in

actual use, to which

are

brought

annually cargoes representing a value of over twenty million

About ten thousand vessels of every variety of tonnage
from nine hundred tons down, pass over these waters yearly.
The wharves are in use and vessels come to them because they
are considered by those who use them to be the best attainable for
the uses to which they are put. The proposition, therefore, to
fill up Fort Point Channel and South Bay, is a proposition to
dollars.

destroy to this extent, the best commercial

made Boston a

facilities

of the port

commerce
To destroy
is its harbor and the wharves upon its water-front.
a large portion of its best wharves in use is simply to cripple by
so much its capacity for that commerce which is the life of its
of Boston.

All that has

great centre of

greatness.

But no one proposes this sacrifice of commercial facilities
except for a gain which is regarded as more than an equivalent
for the loss.
This gain is of two kinds. 1. The relief to teams
and travellers from the detentions caused by the opening of
draws for the passage of vessels. 2. The increase of valuable
territory near the centres of business.

The

first is

undoubtedly

the consideration that has been most influential in suggesting
as a

remedy

for the inconvenience

caused by these navigable

waters, the extreme but most obvious one, of abolishing
altogether.

But

facilities for

the uses of the

if

them

these waters furnish the best, or even needed

commerce

of Boston to which they

are put, this branch of the inquiry simply resolves itself into the

question whether four miles of the most useful and valuable com-

mercial water-front of Boston shall be forever destroyed to avoid
the obstruction to teams and travellers in going to and from

South Boston, in the transaction of a small portion of that vast
business which the fact that Boston has a water-front is the

Such a course would amount to sacrificing business to
increase the facilities for doing it.
Undoubtedly it is an easy
way to prevent the friction of working an engine, to stop it
altogether.
But the motive power is lost in so doing, and it is
to be remembered that it is for the motive power it represents
that the engine was made.
The delays of land travel caused by
the passage of vessels through draws is part of the necessary

cause

of.

HARBOR COMMISSIONERS' REPORT.

16

[Jan.

from the compact "concentration of populaAnd this
tion and business in every great commercial port.
very concentration of population and business is caused by the
fact that by such concentration, business is conducted with the
friction that

arises

least delays,

and at the least expense.

crossing of crowded streets there

is

Even on the land at the
the same difficulty.
There

no break in the intersecting streams of travel before reaching
their intersection, but both cannot occupy at the same time the
is

portion of the two streets that
of travel

is

common

One stream

to them.

must therefore necessarily wait

for the

other,

and

policemen will be found stationed at such points to equalize the
concessions that these conflicting interests
other.

to

each

merchandise were landed down at
of the South Boston flats, when it shall become

But even

the outer line

must make

if

this

all

must all be carted across the streets
leading from South Boston, and become an element of delay in
an available water-front,

it

the passage of streets that

is

not to be

left

out of the account in

considering the hindrances to land travel caused by the navigation of these waters.

The passage

of every cargo through the

draws in the bridges over these waters, represents a
streets of a multitude of long,

relief to the

heavy teams, slowly drawn.

the economical advantage of these waters to the whole
nity should be decisive

But

commu-

upon the question of maintaining them.

Transportation by water

is

the cheapest kind of transportation

everywhere, and especially within the crowded borders of a great

and the saving effected by it is a saving to the public.
The vessels, for instance, that pass into South Bay carry lumber,

city,

coal,

wood,

iron, brick,

cement, lime, sand and other materials

of great bulk in proportion to their value, that are

consumed

in

Roxbury, the South End, and the contiguous neighborhood. In
the distribution of these cargoes from wharves on South Bay
it is

estimated that at least a hundred dollars on every cargo

now saved

is

community which would be lost in the
increased cost of transportation were South Bay closed to navigation.
Such a saving on the two thousand cargoes and more
a year that are water-borne to South Bay, amounts annually to
to

the

over $200,000, or an investment for the public benefit of over
four million dollars, to say nothing of the saving to the streets

by relieving them to such an extent from the cartage of these
heavy materials. And this benefit is an increasing one. Since

HOUSE — No.

1872.]

58.

17

annual passages of vessels through the Dover Street

1860,

"the

draw

in going to

and from South Bay have" increased from 2,566
This saving by water transportation in the vessel in
to 6,564.
which the cargo is brought into port, can be effected in no other
way. Railroad transportation would be an impossible substitute, and if not so, would be open to the insuperable economical
objection that it would involve an additional handling of all the
freight, an additional loading and unloading of every cargo.
The waters of South Bay and the upper reaches of Fort Point
Channel, so far from being regarded as evils, should be regarded
as benefits. The city of Boston, and its southern suburbs are the
better organized for business, growth and maintenance, by reason
of these waters, and would be even better off, if these waters
extended still farther inland.
It is often said, How can there be need of wharves on South
Bay when the wharves at the North End, on the deep water
The fact that new
of the harbor, are such poor property ?
wharves are built on South Bay, and are not built at the North
End, and that when built they are worth more in the market,
would certainly prove that they are needed, and supply a want

community and the reason of this is obvious. When
Boston was first settled, the end of the peninsula where it came
nearest to the vessels bringing commerce to the port was
But as business
naturally the seat of business and population.
has increased, it has been continually driven to get room farther
up from the extreme water-front of the city.
In this way the business centre and the centre of population
have gradually moved up town.
All the materials used in building up the city around new
centres, and providing dwellings, and many kinds of merchan-

in the

;

an increasing population, are landed nearer their places
of destination from Fort Point Channel and South Bay than
dise for

from the older wharves

at

North End, although on deeper

waters of the harbor.

A
of

similar process has gone

New

York.

on upon a larger

scale in the city

Business and population have moved up town.

The new wharves are built on East and North Rivers, and are
more crowded with ships having cargoes of merchandise than
those at the Battery. The judgment of intelligent and enterprising communities, the world over, as shown by their action,
3

HARBOR COMMISSIONERS' REPORT.

18
is

[Jan.

against the expediency of destroying waters that sustain such

South Bay and Fort Point
Chicago has the Chicago River running through the
commercial

relations to

Channel.

cities

as

most populous parts of the city twenty-seven streets cross this
river, and every one of them, not having a tunnel, has a draw. It
is true that from the absence of any secure roadstead upon the
;

But only a portion of the river is needed for harbor purposes, and the maintenance of draws in all the bridges beyond what is required for har-

lake the river serves as a substitute for a harbor.

borage, notwithstanding the obstruction to travel caused by these
in the heart of the city, is justified only

draws

by the saving in

transportation effected by having merchandise brought by water
so

much nearer

to the points of its destination.

On two

of the

has been wholly obviated, not however by

streets this obstruction

closing the draws, but substituting for bridges, tunnels at a cost

hundred thousand dollars. Such is
the testimony that energetic Chicago with its robust enterprise
brings to the question of shutting out navigation from the rear of

for each of

cities to

from four to

five

obviate the obstruction that vessels cause to the land

The example of many European
same effect. To secure even in a much

transit of navigable channels.
cities

could be cited to the

inferior degree such access

by water as Fort Point Channel and

South Bay supply to the adjacent
general line of the water-front are at

excavated from the virgin

The

make

inlets

from the

immense expense

actually

soil.

legal difficulties in the

of themselves to

territory,

way

of such a project are enough

would have to be carried out without the cooperation of the wharf owners, and
against the determined opposition of most of them
They hold, by grant of the State, rights of wharfage and
dockage appurtenant to their estates. These would have to be
appropriated by the right of eminent domain, and a compensation paid, to be assessed against the State or municipality makit

ing the appropriation.
willing, in

may

Owners of property are rarely

ultimately result to

damage

It

if

ever

view of possible, or even probable advantage that

property to a building
ate

inexpedient.

to

them from the conversion

lot, to

forego their claim for

them caused by the appropriation of

for the public use.

wharf
the immediof a

their rights
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wharf involves the breaking up of the business of every tenant to whose business a
wharf is an indispensable adjunct. Here would be an element
of injury of an incalculable extent.
And after all this expenditure, and uprooting of business and establishments that have
been the growth of years, the only result is a dead loss to the
city and its neighborhood, of natural advantages.
A great
expenditure will have been made to destroy what intelligent and
enterprising communities often expend more to save or create.
But it is sometimes urged, in favor of filling up South Bay,
The statement is undoubtedly
thai Boston needs more land.
true that Boston does need more land, but this is far from proving that to get it, much of her most useful water-front is to be
Boston, municipally speaking, has needed more
destroyed.
land, that its government and its great business interests may be
in the same hands. This has been secured by annexation. If it
is said that Boston needs more land for its population, there are
ample unoccupied spaces in her borders that have not yet been
built upon, and she has the open country all around her, with
quick access by railroads.
South Bay has, however, been specially designated as the place
in Boston for cheap land for houses for the poor, why, rather than
the upland beyond it which it has cost nothing to make, it is difficult to see.
Of course the authors of this suggestion intend the
land made from this bay shall be healthful for residence. The
most expensive land for the poor man is that which would imperil
The land must
all the capital he has in the world
his health.
be assumed to be properly drained, made with suitable filling,
Tlien, too, the destruction of every

—

carried to a proper grade.
to be

Now

if

such

cheap land, the making of

be financially profitable.

If

it

it

should

made land

should prove

would not be

command

likely to

a high price,

beyond the reach of the poor, and frustrate
the benevolent object for which the bay would be surrendered.
Doubtless some means should be provided by which the multitudes who work in great cities for wages should be provided
with healthful homes, on good land, at rates they can afford.
But relief must come by cheap transportation over those very
railroads that are the cause, in recent times, of the unexampled
this

would place

it

concentration of business and population in

up of South Bay
difficulty.

will contribute

cities.

The

filling

nothing to the solution of the
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But Boston, it is said, wants more land for business purposes.
This is undoubtedly true. But where does she want this land ?
She wants more land that has those natural advantages for
business which her situation on the deep waters of Boston Harbor originally gave her, and which have made her what she is.
She wants more land near the business centres of the city, that
has the advantage of being near the water-front.
Now to destroy South Bay by filling it up, is simply to diminish the amount of land in Boston that has this convenient

demands.

access to a water-front which business

And

it

seems

conceded by those who advocate the filling of South Bay,
for the sake of obtaining cheap house lots, that it is not the
facilities for business that this measure would be expected

to be

especially to promote.

A

very fallacious argument used in advocating an increase of

territory
It is

by

filling

up

tide land

assumed that there

is

front.

is

may

be that

all

this

:

clear gain of land

may

be no gain

the rest of the

thereby thrown further back from this

an addition to the city

If

much

the contrary, there

whatever, and the only result
territory of the city

city water-front, is

always just so

On

near the water-front.

on the

is

made by extending

it

out

into the harbor, the addition throws all the rest of the city by so

much

inland,

and other things being equal,

it

would be better

that an inland addition of occupied territory should have been

made, without the cost of

filling,

and without disturbing the

existing relations of the whole city to the deep-water frontage.

For those who owned the harbor bottom at this particular point,
if near the centre of business, the extension would yield a profit,
but to the

community a

to be merely

whether

loss,

it is

of occupied territory be

assuming, of course, the question

better for the public that an increase

made on

the water-front, or

on upland

in the rear of the city.

up South Bay, all the unoccupied natural upland to
the south and west, is carried so much further from the waterfront.
Those who own the bottom make money by the opera]

iy filling

but those who have unoccupied land beyond lose the
demand for their upland, which would have existed but for the

tion,

filling of

the bay.

The

public lose on the transportation of mer-

chandise, and by the waste of labor in making land where there
was natural land, which it cost nothing to make, available.
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at the price of the occupied land

and then assumes that the aggregate value of this
occupation must be just so much added to the wealth of

it,

land for
the city.

But the demand that would cause
pied will cause just as

much

this

made land

to be occu-

natural upland adjacent to be occu-

pied in the same way, and with a saving of the cost of
if^by

filling

and

;

making this land, needed commercial facilities are destroyed^

the aggregate value of Boston, as a commercial city,

She declines, too, in the
United States.

The question
filled, is

relative valuation of the

is

reduced.

cities of

the

of filling tide lands, that would be occupied, if

a question between the owners of those lands, and the

owners of the adjoining upland and the public.
the public,
filled, let

If

best for

it is

things considered, that the tide lands should be

all

the owners of them

make

the profit, and the owners of

making the profit they
lands supplied the demand if it is

the adjoining upland lose the chance of

would have made had

their

;

not best for the public that these tide lands be occupied,
occupation take place on the adjoining upland.

let

It can,

the

how-

ever, never be otherwise than at a loss to the public that tide

land

is

filled

at a

sacrifice

For the destruction of

of needed commercial facilities.

these, is the destruction of the sources of

wealth.

The navigable avenues

and about Boston, and tributary
to Boston Harbor, cannot fail to play an important part in developing this growing centre of business and population. Every
in

portion of the undeveloped territory in

its

neighborhood, that

possesses the economical advantage of accessibility by navigable

waters, will be required to meet the

demands

and multiform energy of growth that
all

is

of this expansive

here concentrated.

If

such waters are not absolutely needed now, they should

These natural features of the shore,
great capabilities, and which, once destroyed, can

be spared for future use.
that give

it

never be recovered, the State, which exists for

a sacred

trust, not

nearly as

may be,

The

policy of the

all

time, holds as

merely for present use, but to transmit, as

unimpaired, to

its

Commonwealth,

people in future generations.
in

regard to her navigable
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harmony with this trust. She would use them,
utilize them, and for the purpose of utilizing, consent to the
occupation of the tide lands bordering upon them, but always
waters,

is

in

upon such terms and conditions as will insure their preservation,
and, when possible, their improvement.
This Board was established to preserve such waters from unauthorized encroachment

and

injury.

That the structures in and

over tide waters authorized by the legislature, may be so built
as to do the least injury to harbors and navigable channels, the

must be approved by this Board.
The eminent engineers constituting the United States Commission, and acting in behalf of the city of Boston, after careful
investigation and surveys, ascertained and stated in their
reports to the city, that the encroachments upon its harbor, and
the consequent reduction of its volume of tide-water, had so
reduced its scouring force that the effects of its loss were shown
in increasing deposits upon the harbor bottom, and they advised
plans for their construction

that no further encroachments should be permitted without

compensation for the injury.

The

State promptly passed the

law requiring for every structure that diminished the tidal
reservoir of Boston Harbor, compensation, either in

lent increase of such reservoir in

or a

payment

bor, of a

an equiva-

some other part of the harbor,

into the State treasury, for the benefit of the har-

sum

of

money

sufficient to defray the

expense of such

an increase of reservoir, or some equivalent harbor improvement.

The Harbor Commissioners are also charged with the development of the property of the State, in tide lands, but the
Commonwealth in the Resolve first committing the improvement
of its great domain in the South Boston flats (eh. 81, 1866)
" the said Commisto their charge, gave them this injunction
:

and proposals submitted by them, always
regarding the protection and improvement of the harbor of Boston as of paramount importance, in any intended occupation of

sioners in all plans

said flats."

The

reports of the United States Commissioners

upon Boston Harbor, whose constant teaching is the subordination of all schemes of encroachment upon the harbor to the
paramount public interest of preserving it, are recognized in the
Act establishing this Commission (sect. 8, ch. 149, st. 1866),
and the Resolve already cited, as the authentic guide of its
action.
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There is, in fact, no better illustration of the principles upon
which the Commonwealth deals with navigable waters and the
tide lands bordering upon them, than the Act passed by the
legislature of 1871, which directed this inquiry, and entitled
" An Act for the improvement of navigation in South Bay and
the modification of

Authority

is

its

harbor lines."

there given to

the material for such filling

be reserved.

The

up portions of the bay, provided
taken from the water area still to

fill

is

filling of tide

upon terms that secure

lands

is

here permitted, but

for the tide-water

displaced from the

portions an equivalent in the partial restitution of the

filled

volume and the improved navigation that results from the
deepening of the bay. Until tide lands become of such value
that their owners can afford to occupy them upon such princitidal

ples, it is not for the public interest that

injury to the harbor

is

they be occupied.

The

greater than the gain afforded by the

increase of territory.

We

have made no objection to this project of

Bay and Fort Point Channel on

filling

up South

the ground of their physical

relation to Boston Harbor, for the reason that this relation

is

not

so important that it should control the decision of the question.

The

investigations of the United States Commissioners, proved

that

South Bay in the present encumbered condition of

its

was not a tidal reservoir of any efficacy to the upper
harbor.
The contribution that the lower portion of Fort Point
Channel makes to both the upper and lower harbors, and that
South Bay makes to the lower harbor, although of value, is so
small compared with the immense volume of tide-water accuoutlets,

mulated below the outlet of Fort Point Channel from all other
sources combined, that the application of the general law of the

Commonwealth

that requires compensation for the tide-water

permanently displaced from Boston Harbor, would obviate the
physical objections to the measure.
The effect upon Boston

Harbor

is

an element

in the question

only as the compensation for

displaced tide-water would increase the cost of the undertaking.

To

would interfere with
the philanthropic purpose of those who would incur the great
expense of filling up this bay, to secure in so central a location
this slight extent,

cheap house

however,

lots for the poor.

it

certainly
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have thus far been advanced are correct,

If the views that

would seem that the

practical

judgment upon

this

it

subject, of

community that would be affected by the destructhese waters, would be shown by unmistakable acts.

the business
tion

of

Such has been the case. Within three years, four wharves have
been built on the north-west side of South Bay that are now
worth over four hundred thousand dollars, and the flats there
have risen from thirty cents to a dollar a square foot. The city
of Boston has built over Fort Point Channel the most expensive
iron bridge in

New

England, upon the assumption and belief that

the waters of South

Bay and Fort Point Channel were perma-

nent features in the configuration of the

Upon South Bay
dollars or

more

city.

there are iron works in which half a million

of capital

is

invested

there will soon be an equal

;

investment here in a lumber and manufacturing establishment,

now nearly completed.
Last winter the legislature made this same subject, only in
the form of a proposal for closing the draws on Fort Point

—

Channel a matter of inquiry before two of its committees, the
Committee on Federal Relations and the Committee on HarThe Old Colony <fc Newport Railway Company, the Bosbors.
ton <t Albany Railroad Company and a multitude of wharf owners
and business men, all represented by counsel, appeared and
earnestly resisted

the

proposition,

and no one appeared who

would take upon himself the responsibility of really advocating
the measure.

There are a few persons, undoubtedly, mostly owners of
South Boston

flats,

up

who would

be willing to see the bay and

its

would be given to
their land, by having in this way a connection with Boston
proper by land instead of by bridges, and there have been those
who, in view of the increased value that could be given to the

outlet filled

for the increased value

that

State flats in South Boston, by such solid,

have, in the supposed interest

unbroken connection,
of the Commonwealth, advocated

these changes.

But

if,

as

has been shown, these waters are

advantage to the great community
indirectly the benefit of their use,

power on the part of the State to

it

who

of general

use them, or receive

would be a great abuse of

sacrifice these

public benefits
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own

or another's adjacent

real estate.

Plans have also been advocated for maintaining South Bay

and giving to it a different outlet, either across the South Boston
flats, coming out just below Slate Ledge or extending along
the hundred-rod line of littoral proprietorship to the main channel.
An outlet even by way of Dorchester Bay has also been
advocated.

The economical

objection to all these projects

template the substitution of an

artificial,

channel for a natural and occupied one.

unoccupied navigable

To

control the direction

of the flow of these waters on leaving South

the

new channel must be

that they con-

is,

Bay

in

a

new

path,

substantially walled in on each side.

Taking the shortest admissible course to the main channel, this
would require, for both sides of the water-way, a wall over a mile
and a half in length, built up to grade sixteen, through a tract
of unfilled flats and the wall must be protected with a substantial backing of material that would not yield to the action of
This new channel would have to be dredged out to
the water.
twelve feet below mean low-water throughout its length, or the
bottom to that depth would be washed into the harbor and
greatly injure

it.

Should the new channel not be built until after the land has
been filled, then the filled land must be idle until the whole
completed and a loss of income on the invested capital
sustained, unless the expense is incurred of building temporary

filling is

bridges over Fort Point Channel, to remain until the
nel

is

what

opened and the old one closed.
is

the result?

way Bridge and

The Dover

After

Street

new chanexpense,

all this

Bridge, the Broad-

the Federal Street Bridge remain.

necessity for an extension of the proposed eastern

Only the

and northern

avenues by bridges or tunnels across the line of Fort Point

Channel would be removed. The Washington Avenue Bridge
over Fort Point Channel would be removed, but a new one in
its place would be required over the new channel near the line
of Granite Street.
The newly made land that would be connected by solid ground with Boston proper, would require at
every principal street, bridges over the
it

with South Boston.
i

new channel

to

connect
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not removed, only the form of

it

Should a longer channel nearer the shore of South
Boston be made, it would be so much the more expensive, and
no access to it could be obtained from this shore until the
is

changed.

between the shore and the new channel had been

territory
to a

grade with

We

its

filled

inner retaining wall.

need make no objection to this scheme on the ground of

the disturbance of business and the destruction of the valuable

wharves on the lower part of Fort Point Channel before a new
water-front

is

made

to supply its place,

for the reason that

it

would be possible to leave all the channel below the line of
Eastern Avenue undisturbed, to serve as a great dock and be
gradually filled up as business could adjust itself to the change.
Still, the new water-front that could be obtained would not be
so sheltered as that on the western side of Fort Point Channel,
or so accessible to the business centres, and the

new narrow

more inconvenient than the
present one for vessels passing up into South Bay.
But with
this concession, more than likely a million dollars must be
expended to build the new channel and bridges.
Some three hundred acres of the State flats would be enhanced
in value
but how much more would they be enhanced in value
by being connected with Boston proper through the filling up of
channel, because longer, would be

;

Fort Point Channel, than by a tunnel under the channel, which
could be built at even less than the cost involved in the construction and bridging of a

new

South Bay ? Besides,
a tunnel connection of the South Boston flats with Boston
proper, would annex the whole tract of the State, amounting to
some eight hundred acres instead of some three hundred acres,
outlet for

including the bed of Fort Point Channel that would be annexed

according to the plan of constructing a
at the

main channel a

for the harbor.

It is

little

new

outlet, terminating

below Slate Ledge, the best point

not believed that the additional value that

would be given to the State lands by the filling up of Fort Point
Channel over that which would be given them by a tunnel,
would be sufficient to justify the transfer of the immense business

now done

wharves on the present water-front to an

and increasing the distance that must be passed
a narrow channel by all vessels going up South Bay.

inferior site,

over in

at the
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Bay by an

outlet to Dorchester

be entertained.

To

secure such an outlet

would require the construction of a canal through about half a
mile of upland, and a mile and five-eighths of flats, walled in,
and on the flats backed with material that would resist the
Four miles of wall must be built to grade
action of the water.
It must also be dredged out to
sixteen to construct the canal.
the proper depth, and bridged at the street crossings. To this
must be added the insuperable objection that the exposure of
this outlet to the direct action of north-easterly storms, would
cause

it

continually to

expense for dredging

fill

it

up, so

as

to

require

a constant

out.

The conclusion of the Board, therefore, upon this subject is
that South Bay and Fort Point Channel should be maintained,
and if modified to meet the demands of business or other
exigencies, such modifications should be made upon the principles already indicated.

In coming to this conclusion, the Board

has no disposition to depreciate the inconvenience to which passengers and teams are subjected in going to and coming from

South Boston. The statistics collected by the Committee on
Harbors, and reported to the legislature of 1871 (Sen. Doc.
193), show the passing over the Fort Point Channel and Charles

River bridges, to be as follows
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Passage over Highway Bridges across Fort Point Channel and
Charles River.
NUMBEK OF

NAMES OF BRIDGES.

Passengers

Foot

Teams.

Horse Cars.

in

Passengers.

£

Horse Cars.

a

Fort Point Channel.
Mt. Washington Av. (1869, 24
8,400

5,860

17,873

5,860

corded),

11,932

4,119

Total,

38,205

15,839

o'cl'k, a M., to 6, p.m.)
(1871, Jan. 11, from 6

4,387

1,581

o'clock, A. M , to 6, P M )
Crake's (1871, Jan. 11, from 6
o'clock, A. M to 6, P.M ),
West Boston (1871, Jan. 11
from 6 o'cl'k, a.m., to 6, p.m.)

9,320

3,179

3,906

3,249

2,484

1,565

19,097

8,574

hours, estimated),

Federal

St.

(1870, 24 hours,

re-

(1870, 24 hours,

re-

corded),

Dover

St.

763

13,000»

763

13,000

Charles River.
1

Charles River (1871, Jan. 11

2

Warren

from 6

8

\ 1,500*

,

I

Total,

1,500

20,000*

20,000

* Estimated.

That

this flow of travel is

now

obstructed far beyond what the

shown by the following tables,
giving the delays at the various highway draws on both sides of
the city, and the elements of that delay, and the number of
passages through these draws in the year 1871.
The time taken
by vessels to pass railroad draws is also stated in the same table.
necessity of the case requires,

is

"
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Table of Vessels passing Drawbridges in Fort Point Channel
and Charles River for the year 1871.

Fort Point Channel.
Dover Street,
Broadway (open but a few months),

6,564

.

Federal Street,

10,851
11,363

Mt. Washington Avenue,

Charles River.

......

9,228
7,123
3,552
1,574

Charles River,

Warren,
Cragie's,

West Boston,

By what Means can
Relief of

The

traffic

these Detentions be e educed

?

over Fort Point Channel and Charles River.

1871 having come to the conclusion that
South Bay, Fort Point Channel and Charles River ought not
to be closed to the vessels that now pass over them,
still more,

we

legislature of

—

none of them should be filled up, instructed this
consider " what relief can be provided for the traffic

infer, that

Board

to

—

across Charles River and Fort Point Channel, by a system of

improved bridges, the use of steam in moving vessels and draws,
or by any other means
and report to the next general court
;

with plans and estimates."

This relief

may

by improved draws second,
improved power in moving them
third, improved power in
moving the vessels fourth, tunnels which give entire relief
from all obstruction whatever.
be obtained,

first,

;

;

;

Draws and Tunnels of C/tic ago.
The

Chicago was known to have solved, in its most
form, the problem of reducing to the lowest terms the

city of

difficult

obstruction that navigation and land travel are to each other in

where streets cross navigated streams.
It was thought expedient, therefore, that a committee of the
Board, consisting of Messrs. Lincoln and Grammer, with its en-

cities
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and Mr. Clemens Herschel of Boston, an
accomplished constructive engineer who had made considerable
study of tunnels, should visit Chicago and get the benefit of the
gineer, Prof. Whiting,

experience of that city in this class of public works.

The great fire left the tunnels intact and most of the bridges.
The visit was delayed by it a good deal, but not prevented, and
was the means of getting much valuable information.
Chicago River and the water-ways surrounding the upper portion of the peninsula of Boston have many points of similarity

and commercial relations to the two cities.
Each water-way passes through valuable territory thickly built
upon, and the conflict of interests between the advantage of
these water-ways to commerce, and their disadvantage in interrupting land transit or confining it to bridges and tunnels,
involves the same general points and difficulties.
Such differences as exist are in favor of the water-ways of
Boston as being the larger, deeper, and better adapted to navigation.
But the difficulties of land and water transit have been
better met, and in a greater degree overcome, in Chicago than
in their geographical

in Boston.

This has been done in Chicago by the construction of two
tunnels in the alignment of two of the main streets of the city,

and by twenty-seven drawbridges of a plan and a working power
superior to those of Boston.

In looking at the characteristics of the two harbors of Boston

and Chicago, the greatly superior advantages of Boston Harbor
are apparent. Even in the inner harbor and at the immediate
city front, the large and protected anchorage basin is a feature
wanting in Chicago.
Government, however, is building extensive breakwaters in
the lake, and large anchorage basins are projected along the city
front.

But the

close the

draws

city does not intend,
in

On

her bridges.

when

these are finished, to

the contrary,

regards the

it

river as a passage-way for the transportation of certain water-

borne materials to the rear sections of the

city, essential to its

growth and prosperity. Municipal regulations prescribe a fire
limit for lumber yards and prohibit the occupation of ground
for this

purpose along the city front.

inquiry and
navigation

observation has
of

Chicago

In

fact, the

result

of

proved the maintenance of the

River,

throughout

the

length

and
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and purpose of

its

people.
characteristics of the drawbridges in Chicago

The

consist

mainly in lightness and narrowness, affording easy and rapid
motion. All the streets which cross the river are contracted at
the bridges to two single pathways.

railways cross the bridges,

In cases where horse-car

through the same passage-way

it is

used by wagons, the sidewalks being constructed outside of the
The width of the wagon and horse-car
trusses of the bridge.

Such a drawbridge requires but a small pier and a turn-table which admits of
The plan of the later and most approved bridges
rapid motion.
is an arched truss with iron arc and chords and wooden braces,
the latter material being preferred on account of the ease and
economy in repairing. These draws are of liberal length and
ways ranges from nineteen

to twenty-two feet.

adapted to the particular locality of the bridge.
river

bends or the approach to the draw

is

Where

the

inconvenient, a great-

er width of passage-way is given, so that vessels

can be towed

through the openings without danger from striking on either
side.

The range

draw openings through the twentyseven bridges which have been built is from fifty-two to eighty
feet in the clear, these being the minimum and maximum
widths. The drawbridges are all on centre pivots and turn
end for end, although in some cases only one opening is
in width of the

'

available for vessels to pass.

In working these draws, great promptness and activity are

shown.

At

the signal from a tug to open the draw, a bell is

rung on the bridge, which is the signal for teams and passengers
on the street to halt. The tug and vessel in tow seldom stop
their headway, but often follow the draw as it revolves, and the

draw

in turn

swings to

follows the tug

its rest,

revolution.

and vessel as the opposite end

the draw thus

From one

to

making one-half

two minutes

is

of a complete

the general range of

time for opening and closing the various drawbridges, including
the passage of the tug and vessel in her tow.
Instead of the rule in practice with our railroad bridges here,
of stopping all water transportation for fifteen minutes before

the time at which trains are due, no railroad train or land transit, is allowed to interrupt the
water transportation in Chicago
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River longer than ten minutes at one time, and no drawbridge
is prevented from opening by a railroad train unless it is in sight
^ or its near approach signalized. No vessel navigates the waters
of Chicago River without the use of a steam-tug.
It would be
impracticable to do so with the crowd of vessels that occupy the

would be impossible for vessels to
pass through the bridges with the rapidity and precision which
The plans and papers relating to the bridges
are now attained.
having been destroyed by the fire, only general statements can
be made concerning them. With pile and wooden centre pier
and abutments, they have cost in average amount about $30,000
those with stone centre piers and stone abutments, including
There were, before the fire,
tender's house, &c, about $ 50,000.
twenty-seven bridges crossing the main river and its north and
river,

and without

a tug it

;

In the denser portions of the

south branches.

city every street

had its bridge, and the streets were from 400 to 500
Of these bridges, eight were destroyed by the fire.

The weight

feet apart.

of the better class of bridge draws (that of Clark

Street in particular)

is

estimated at about seventy-five tons.

In most cases the width of the river allows the bridge draw
to reach entirely across

it,

or

if not,

but slightly projecting abut-

ments from the shores are required, so that most of the bridges
now remaining on the two branches of the river are all draws
with no bridge structures save the solid abutments on either side.
The bridges, however, over the main river were longer, but
had all been destroyed.
The bridge draws, although of good model, and well worked
and managed, are not the best specimens of workmanship.
The centre piers and abutments are made of pile and woodwork, and would not answer a similar purpose in Charles
River or Fort Point Channel
even the stone piers and stone
abutments are not such as our deeper waters and rapid tidal
currents would require.
The water-ways to be crossed in Boston Harbor would also
require a greater extent of bridge structure on either side of the
;

draw-ways, with additional piers besides those required for the
centre and abutments of the draws, and all of these would need
to be higher

and stronger than the Chicago

bordering the respective localities

is

piers.

The ground

quite different in character.

In Chicago, the upland of the prairie forms the river bank, while
5
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quite in the rear of the channel, so that

substantial piers

would be necessary

in the latter

case in addition to the river piers.

These differences would make a similar kind of bridge more
expensive in Boston than in Chicago.
The tunnels of Chicago have successfully solved the problem
of the conflicting interests of land and water transit, and are
without objection in the estimation of the people.
The roadways through the Washington and La Salle Street
tunnels are as favorable to city transit, except in the slight grade
which they present, as any part of the respective streets. They

The

are dry, well ventilated, and can be well lighted.

passen-

and cheerful walk, far pleasanter to
In the present condipass over in bad weather than a bridge.
tion of Chicago these tunnels are thronged with teams and foot
passengers, and just after the fire, afforded the only means of

way

ger

is

a sheltered, dry

crossing the river in the burnt district of the city.

work in constructing the Washington
The cost of such work on the La
Street tunnel was 1395,664.
The time taken for the conSalle Street tunnel was $461,093.
struction of the Washington Street tunnel was eleven months,
The length of
for the La Salle Street tunnel twenty months.
the Washington Street tunnel, from the ends of the uncovered
way on each side of the river, is 1,525 feet the length of un-

The

cost of contractor's

;

covered roadway on the west side 320 feet, and on the east side

The length of the covered roadway 933 feet. The
length of way for foot passengers between the two entrance houses
811 feet. The width of single roadway through the uncovered
272

feet.

and single arch is 20 feet the width of the divided
double roadway under the river section 11 feet for each road-

sections

way.

;

The height

of the single arch over the road bed 15 feet,

roadway 13 feet each. The
width of the passenger way is ten feet, and the height of the
arch 8 feet. The grade of the roadway of this tunnel is not
equal on the two sides, the grade on the east side being one in

the height of arches over the double

—

16, or 6.66 to 100, or about

330

feet to

side 1 in 18.626, or 5.4 to 100, or

The depth
is

of

18
tin-

lake,

La

Washington Street tunnel 16

—the fluctuation

;

on the west

about 283 feet to one mile.

of water in the channel at the

feet, at the

one mile

Salle Street tunnel
feet, at

low water

in the height of the lake level being

1872
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The La Salle Street tunnel was of less grade,
and consequently somewhat longer. Both were built by means

about two

feet.

of coffer-dams

and without obstructing navigation.
Improvements in Drawbridges.

In determining the best plan for drawway openings and drawbridges for Charles River and Fort Point Channel,

many conflict-

ing considerations must be adjusted

object in view

;

the

main

being to provide such structures and determine such modes of
operating them as shall offer the least obstruction and delay to

both the water and land transit.

As

the passage of vessels

primary condition of the

through the bridges

is

way opening which

shall

a

most

case, a

facilitate their passage

draw-

through

This should be of such a width as to
allow a tug and vessel to pass through without checking their

it is

a first consideration.

general speed, and without the liability of striking against the

Where

sides of the passage-way.

much more

the depth of the channel

is

not

than the draught of the vessel, so that she would

otherwise nearly

fill

up the passage-way, some space should be

allowed on either side of her for the relief of water flowage,

where strong currents are to be met. Spaces of
five or six feet between each side of the vessel and the sides of
the passage-way are not undue allowances.
As regards width of water-way, if the waters of Fort Point
Channel and Charles River above the first bridge are to be used
particularly

by vessels no larger than those which now use them, or are
likely to use them while as obstructed as they now are by
bridges, a width of 44 feet, which the legislature of 1869 prescribed for the draws in the Charles River bridges, would perhaps
be sufficient for all the draws except that in the bridge between
Charlestown and Boston, which should have a width of at least
60 feet, in consideration of the extensive basin there will be be-

tween the Fitchburg Railroad bridge and the bridge which it is
proposed shall be substituted in place of the Charles River and

Warren

bridges.

In the construction and dimensions of the drawbridge, the
main points to be considered are its capacity as a good roadway

and the rapidity with which

it

can be opened and closed.

main element in all that affects the
movements and adjustments of a draw, and this is immediately
Lightness of structure

is

a
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dependent upon its size. Here the question arises as to the
best width of roadway in relation to the pressure of travel and
As the drawway opening
its interruption by the open draw.
should be reduced to the least width advantageous to the passage of the vessel, so should the roadway be reduced to a width
which shall make the structure as light as possible, while it
gives proper relief to

its

interrupted travel.

In Chicago this

adjustment has been found in a narrow bridge-draw. Her experience, and the testimony of her experts upon this point,
are all on this side of the question.

The

city engineer,

Mr. E.

Chesbrough, and the members of the Board of Public Works
of Chicago, even went so far as to urge our Board to give this
style of draw a trial, asserting that we would never return to
S.

and cumbersome draws we now have in use.
A greater economy in weight can be effected by narrowing than
by shortening a draw in equal extent. In a pivot draw forty
feet wide, and spanning double openings of forty-four feet wide,
an equal contraction in width orjength would be as 132 to 40.
In Chicago, none of the drawbridges have more than two passthe wide, heavy

Where

age-ways, one for each direction of travel.

lines of city

horse cars occupy the streets and cross the draws, the same

passage-way

is

used by other vehicles.

mind, however, that

and tunnels

in

to divide

should be borne in

It

Chicago they have twenty-seven bridges

and distribute the

city travel, while in

more concentrated at given points, as the Charlestown, Cambridge and South Boston bridges
so that for Boston
Boston

it

is

;

it

may

be wise to provide a wider drawbridge than those used

in Chicago

ways

for

;

but to double their width, and allow two passage-

each line of travel, and these the

missible for horse cars
sufficient

minimum width

and common wagons, would seem to be

on bridges of ordinary width.

passengers should

ad-

be built outside

The sidewalks
of the main trusses

jpr foot

of the

and be made of lighter structure.
We are aware that narrow draw ways are not now in use in
Boston, and that the general opinion is that the draw must be
as wide as the main bridge or street, and we presume that a
sudden material contraction of an avenue at the draw would

bridge,

seem

to

many an

objectionable proposition.

ever, that the weight of
this device,

We

think, how-

argument is in its favor. It is only by
accompanied by the use of the steam-tug, that the
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whole obstruction to travel, caused by the passage of a vessel
through a draw, is reduced in Chicago to the minimum of half
a minute and the maximum of two minutes. The most thronged
avenues that cross the river in the heart of that great

some of them 100

feet

wide, are contracted at the drawbridges

to a width of but 19 to 22 feet,

adjusted that their rapid

power of a
Looking

single

and these are so

movement

light

and well

attained by the hand-

is

man.

to the material point of ease

ment, the centre-pivot draw
is

city,

is

found

and rapidity of move-

be the best model.

to"

the kind universally used in Chicago and throughout

This
all

the

West, where the building of drawbridges has been a subject of
great study, and been brought to a high degree of perfection.
It

should be so constructed, also, that the draw

half a revolution every time
vessel.

it

is

opened

may make

for the passage of a

In this way there need be no cessation in the turning

of the draw, as the process of closing can be begun as soon as
is

it

completely opened, as the vessel will by this time have passed

full

half through the

speed.

If the

draw

drawway,
is

if

going at a reasonable rate of

turned but a quarter of the way around,

must be stopped until the vessel has passed entirely through,
and then must be moved back again. A double draw that is
turned end for end at every passage of a vessel can be opened
in little more than half the time required, if only turned a
quarter around and then turned back again.
The material for these bridges and draws should be iron,
because the most economical for an enduring structure, and
lighter than wood for the construction of draws of the same

it

strength.
Satisfactory

draws, however, will

be entirely

unless supplemented by measures to secure a
sage of the vessels through

them than

is

the tide or warping through by hand.

ineffectual

more rapid

pas-

attained by floating on

Even with the draws

now in use, the average time taken for the passage of the vessel
is much longer than the time taken for both the opening and
Generally the vessels go stern foremost^
without even the guidance of a rudder, and they float with the
closing of the draw.

Very frequently the vessel, in passing through, will be
brought up in her course by striking against one side or the
other of the drawway.
tide.
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The use of the steam-tug is the most economical and the customary means of securing the rapid transit of vessels through
draws, and where the steam-tug is used the draws should be so
far above the water that the tug can pass under by dipping its
smoke-stack.

This saves opening the draw for the tug on

return, and in towing, allows the tug to pass the

As already

its

draw while

it

no vessel passes a
draw in Chicago except in tow of a steam-tug, and with a tug,
Can this pracvessels pass up and down whenever they please.
tice be made to prevail on Fort Point Channel and Charles River?
is

opening for the vessel.

stated,

Use of Steam-Tugs.

Upon Fort Point Channel,

as

it is

to-day,

we

are satisfied that

For two lines of
vessels going in opposite directions, much might be done to improve the facilities of passage. Two draw openings would be

steam-tug navigation

is

entirely practicable.

better in every bridge than a single opening.

one direction could be
going in the other
the vessels at the

;

let

through at the same time with vessels

whereas, in the case of a single opening,

draw going one way must wait

the draw going the other

The Federal

Yessels going in

way

until those at

have" passed through.

Street bridge, the Old Colony Railway bridge,

and the Dover Street bridge, have single openings.
The Boston, Hartford and Erie Railroad bridge, the Mount
Washington Avenue bridge, and the Broadway bridge, have
double openings but the easterly opening of the Broadway
bridge cannot be used, as the lower portion of the pier joins on
to the upper portion of the fender pier of the Old Colony Railroad bridge, and cuts off the drawway in the railroad bridge
from all access from the easterly side of the channel below the
Broadway bridge.
The draws, therefore, of the Boston, Hartford and Erie Railroad and Mount Washington Avenue are the only ones that have
two openings, of which both can be used.
;

Again, to secure the

full benefits

of navigation by steam-tugs,

the bridges should be built so as to

admit the passage of the tug
with lowered smoke-pipe under the closed draw at any tide.
The Broadway bridge admits this passage now without even
lowering the smoke-pipe.

The Federal

Street bridge

is

soon to
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be rebuilt, and can be adapted to the passage of steam-tugs
under the closed draw.

There would remain the Mount Washington Avenue bridge
and the Dover Street bridge that would not have the requisite
The remedy, however, can be applied to these bridges
grade.

whenever the demand for less obstruction to the land transit at
these points becomes irresistible.
The Dover Street bridge might well be rebuilt if for no other
purpose than to make here an elevated bridge which should
pass over the track of the Old Colony Railroad instead of at
grade, as

it

now

does, across this street.

There would be

less disposition to rebuild the

Mount Wash-

was only last year that the city of
Boston put in a new draw here and made very extensive repairs
on the bridge. The draw is a centre-pivot draw with a double
opening, and was intended to be swung half around at every
passage of a vessel, end for end. But, from defective construction or weakness of the old foundation, which is of piles merely,
that are swayed every time a loaded vessel strikes against the
fender pier, the draw can be turned but a quarter around at the
Each end of. the draw does not fit both ends
passage of a vessel.
One of the main advantages, thereof the bridge at the rests.
fore, of the centre-pivot draw, by which the draw had an uninterrupted movement from the opening to the closing, and the
draw following the passing vessel was closed the moment the
ington Avenue draw, as

it

vessel has passed through,

is,

through this defect,

lost.

The

delay caused, by the movement of the draw would be reduced
about one-half were this defect repaired. If to effectually repair
this defect a-

new foundation were

required, the draw could be

raised to the requisite height for letting tug boats through with-

and the

and bridge graded up accordingly.
There remain, however, the Old Colony and Newport Railway bridge, and the Boston, Hartford and Erie Railroad bridge,
which the hull of a steam tug could not pass under while the
draws were shut. The grade of the draw in the latter railroad
out opening

it,

street

bridge could not probably be raised so that at

all tides the hull

of a steam-tug could pass under

understood to be

it

;

but

it is

the purpose of those in control of this railroad to

its sta-

Boston to the new land to be made on the South Boston
on the easterly side of Fort Point Channel. This railroad

tion in
flats

move

;
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satisfactory

means

of transit secured.

The same
bridge as in
result.

Broadway
the Mount Washington Avenue, and with the same
defect exists in the construction of the

minutes every time
be remedied. The obstruc-

It probably increases the delay five

a vessel passes the

draw, and ought to

by this draw, as at present worked, must
be felt by the public to be a great evil. It is proposed to put in
When this is done, and the
steam-power to move the draw.
draw made to revolve half around at every opening for the
tion to travel caused

passage of a vessel, a great improvement must necessarily follow.
Is

steam-tug navigation practicable for Charles River

?

Until

the alignment of the draws in the railroad bridges has been

but when that
Board would not recommend it
alignment of draws is completed, we have no hesitation in saying
that it is perfectly practicable and ought to be required.
The
effected, the

;

legislation already exists requiring the reconstruction of

and

in the railroad bridges,

Company and

this

draws

has been done by the Fitchburg

and Maine Railroad CompaThe Eastern Railroad Company has delayed its work, and
ny.
gives as the reason the fact that the legislature has under consideration plans reported by a joint commission of the Harbor
Railroad

the Boston

and Railroad Commissioners, that recommend the removal of
the five existing pile bridges, and the substitution therefor of

two iron bridges

for

the

use of the four railroads crossing

The Boston and Lowell Railroad Company has

Charles River.

begun, but not completed,

its

portion of this important improve-

ment.

When
annexed

the

new draws

to the fourth

drawway

are built in line, as

annual report of

this

shown on the plan

Board, as there

is

but

wide in each bridge, and as from
Warren bridge to the Boston and Lowell Railroad passenger

a single

thirty-six feet

bridge the bridges are very near together,

it

will be impossible to

have two lines of vessels, going in opposite directions, pass at
the same time over this portion of the river.
But it will be very
easy to signal from one end of this straight avenue of draws to
the other

when

end a vessel has begun the passage
and, while the passage is making, the basins at each end of this
avenue are ample to accommodate all the vessels that shall accuat either

mulate there waiting for their turn to pass through.
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when completed,

straight and unbroken line of

draw

pier.

and Lowell Railroad passenger bridge,

will present a

Above

the Boston

vessels can pass each

One tug

other going in opposite directions without difficulty.

could frequently take through several vessels together, and thus
a good deal of time could be saved.

nothing to prevent this navigation by steam-tugs over
Fort Point Channel and over Charles River when the improvement

There

is

have been completed, except the following rule
enacted into a law by the legislature of 1855, seventeen years
ago " Railroad trains shall be allowed fifteen minutes to cross a

in

draws

shall

:

draw before and

after their time-table for being due,

and a

fur-

ther reasonable time shall be allowed to any approaching train."

The

effect of this

law

is

that vessels accumulate above, below

and between the railway draws, waiting for the miserable chance
So frequent are the trains
the law gives them to go through.
that vessels, on arriving at a railroad draw, must almost inevitably wait a long time before the legal opportunity can come
and as they are generally borne up and down these channels by
;

the tide, the delay of a vessel near the turn of the tide practically delays her six hours until a
It

new

tide sets in.

would be too serious a tax on every vessel passing over

these channels to subject

it

to the necessity of paying for the

enormous demurrage every steam-tug would be liable to under
the operations of this law.
Vessels now, unless peculiarly laden,
rarely take a steam-tug on Charles River, although

it

sometimes

takes a whole day to pass the four railroad passenger bridges.

On

Fort Point Channel, where there are but two railroad

bridges, and where a laden vessel would

the water

is

common.
The law

is

railroad

below half

tide,

ground

the use of

if

delayed

steam-tugs

is

till

more

wrong in principle. Its object is to secure to the
company, whose bridge has obstructed the channel over

which vessels have a legal right to pass, a passage for trains
absolutely uninterrupted.
The whole of the burden of detention
is put upon the interest whose right of passage the railroad has
It
obstructed.
It is an unreasonable law in this respect.
makes the longest time a vessel takes for passing under less
favorable circumstances than usual, the test by which to determine how long all vessels shall be detained. It applies the same
6

—
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A

tug and with one.
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sailing vessel, to the vessel without a

vessel that could get

through in

five

min-

minutes and more for the train that is five
miles off, and by such detention be compelled to wait hours for
a time when there is more than fifteen minutes interval between

utes

must wait

fifteen

and departing trains.
The law is made the same for Salem Harbor, in which a railroad draw is passed not more than half a dozen times in a year,
and for Charles River, where such draws are passed ten thousand
arriving

times in a year.

What

justice is there that a fleet of vessels

and their cargoes should be detained hours, that railroad passenger trains may never be delayed even a few minutes, to enable
Injustice is
a vessel to complete her passage through a draw ?
law not only to the interests of navigation, but to
the whole travelling public having occasion to pass over the
draws in the public highways crossing these waters, if this law
done by

this

stands in the

way

of securing less delay in the passage of vessels

through these highways by the use of steam-tugs.

The people

of Cambridge, Charlestown and' South Boston

should understand that they are kept waiting while a sailing
vessel takes

from

five to fifteen or

twenty minutes in blundering

through a draw on Charles River or Fort Point Channel, which
could be towed through by a steam-tug in from one to three

minutes, in order that railroad passenger trains

may have

a

mo-

nopoly of uninterrupted passage over these navigable tide-waters.

The

statistics for these

highways, of the passengers that are

unnecessarily obstructed through the maintenance of this law,
as gathered by the

Harbor Committee of the legislature of the

year 1871, and a comparison of the

number

of passengers pass-

ing daily over Fort Point Channel and Charles River by railroad

and highway bridges respectively,
table

:

is

contained in the following
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Table showing the respective number of Passengers passing over
Fort Point Channel and Charles River by Railroad and High-

way

Bridges.

NAMES OF BRIDGES.

6

XI V.

VI

Passengers.

....
....

Fort Point Channel.
1

2

Old Colony and Newport (in 1870),
Boston, Hartford and Erie (in 1870),

2,381,190

792,155

Both carried in 313 days,
Average passengers per day over Fort Point Channel

3,173,345

10,139

.......

Average passengers per day over Fort Point Channel
by the highways,

51,205

Excess of highway passengers over railroad passengers
41,066
f

Charles River.
1

2
3
4

.....

Fitchburg (in 1870),
Boston and Maine (in 1870),
Eastern (in 1870),
Boston and Lowell (in 1870),

All carried in 313 days,
Average passengers per day over Charles River by

1,356,654
2,500,000
2,645,709
1,317,871

7,820,234
rail-

24,984

....

Average passengers in 12 hours over Charles
River by the highways,
Add one-quarter more for 24 hours,

.

.

39,097
9,774
48,871

Excess of highway passengers over railroad passengers
23,887

From

comparison of the number of passengers passing over
Charles River and Fort Point Channel by the highways, with
the

this

number of passengers passing over them by

railroads,

it

monopoly
of facilities for passing draws, it is the highway travellers, and
not the passengers by rail. But no class should have the monopoly of such facilities, and no class should be made to bear the
whole of the inevitable delay to travel that results from the

would seem that

if

any

class of persons are to have the

intersection of the lines of land

the minority in
privileged class.

and water

number and weight

transit,

still less

of interest be

should

made

that

— —
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All should bear their share of the burden,

should be

made

the burden

as light as possible,

will

it

become the

made

tions while vessels pass their draws,
to

and the burden

and by properly distributing

interest of each to

If railroad trains are

as possible.

[Jan.

it

make

it

as light

liable to slight deten-

will be for their interest

open and close their draws as quickly as possible, and to

increase the facilities of passage,

when

trains are not running.

through with tugs, there will be some
inducement to construct draws upon"approved models.
will pass

If vessels

The

number of outward passen1855, when this law was enacted, and

following table represents the

ger trains from Boston in

1871, over the railroad bridges across Fort Point Channel and

Charles River, and the passages of vessels in 1855 and 1871

through the Federal Street draw close to the Old Colony Railroad draw, and the Warren bridge close to the Fitchburg Railroad draw.

Ouhcard
Old Colony,

trains.

in 1855,

18

in 1871,

•

.

27

Fitchburg, in 1855,

14

in 1871,

19

Boston and Maine,

in 1855,

20

in 1871,

32

Eastern, in 1855,

10

in 1871,

30

Boston and Lowell,

in 1855,

14

in 1871,

25

Passages of vessels.
Passages of vessels through Federal Street draw,
In 1855,
In 1871,
Passages of vessels through

4,542

10,851

Warren Bridge,

In 1855,

4,092

In 1871,

7,123

This rule, at the time

was made, might be tolerated by a
patient people, but, with the changes that have since taken place,
it has come to be felt in its effects as an intolerable and oppressive grievance, and should be repealed.
it

This statute could not have been maintained so long except
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by having become erroneously considered to be a safeguard to
On the contrary, the tendency of
railroad trains from accident.
the rule is to promote accidents rather than prevent them, because the

A

effect of it is to relax the

rule that

makes

it

watchfulness of the engineer.

about certain that the draw will be safe

creases the probability that

minutes in passing through

when
it,

a vessel

is

and the draw

open at the arrival of the train, the engineer

more than

is,

in-

fifteen

in consequence,

will not notice the

fact.

A

drawway

is

a dangerous place, like a crossing of another

railroad track at grade,

that

it

is

and an engineer should have the

always dangerous, that he

may always

caution necessary to

make

be safer for trains

the draws were, in fact, and

if

the passage always

always open when reached by trains, than to
almost never open.

feeling

take the pre-

safe.

It

would

known
be known

to be,

to be

Subsequent legislation shows that

this

was not considered a security against accidents. In
1863 an Act was passed, chap. 138, requiring that railway draw-

provision

bridges should be furnished with conspicuous signals, " which
shall be displayed at all times in such

manner

as clearly to

indicate to the engineer of an approaching train the position of

the draw, whether open or closed. "

made

(Sect. 3.)

Provision

is

also

for the erection of gates across the track at a distance of

hundred feet, more or less, as may be determined by the
county commissioners, so constructed that the opening of the
draw shall throw the gate across the track. (Sect. 4.) It is
further provided (Sect. 5) that if any such drawbridge is not
furnished with these gates, " and in all cases where, by reason

five

of darkness or otherwise, the gates or signals connected with

any such drawbridge are not

visible

from the engine of an ap-

proaching passenger train, the engineer of such train shall bring
the same to a full stop at a distance of not less than three hun-

dred nor more than eight hundred feet from such drawbridge,

and
is

shall, before proceeding, positively ascertain that the

properly closed for the passage of trains

that where such drawbridge

:

draw

provided, however,

between two railroad crossings
at grade within six hundred feet of each other, one stop only
Here is a
shall be required for such crossing and drawbridge."
is

statute that provides absolute security for trains passing over

draws against their being precipitated into the drawway.

None

HARBOR COMMISSIONERS' REPORT.

46

[Jan.

of the railroads crossing over Fort Point Channel or Charles
River are provided with such gates. None of these draws are

between grade crossings six hundred feet apart. Trains of cars
must, then, all stop at these drawbridges at any rate, whether

How

shut or open.

for the trains not to

slight an additional detention it

would be

proceed until a vessel passing through rap-

tow of a steam-tug should complete her passage and the
The new draw of the Fitchburg Railroad Comdraw be closed
A minute should
pany is opened by two men in forty seconds.
suffice for a tug to take a vessel through whose headway was not
idly in

!

checked by delay in opening the draw.

As

the train

must

stop

draw, whether closed or not, the additional delay caused

at the

by the passage of a vessel is a trifling detention when compared
with delays sometimes of a day, and, generally, of hours, that
vessels are now subject to, and the delays on the highways

which the public at large sustain by reason of the obstacle
which the existing law presents to the general use of steamtugs on the channels under consideration.

As

a relief to travel

desirable that the

and

on both railroads and highways,

drawways should be kept

it

is

at night well light-

between the last train at night and the
first train in the morning, open all the time, that as many vessels as possible may be induced to pass the draws during a period

ed,

of time

in the interval

when

There

there

is

no passing over the bridges.

an unreasonable rule enforced, as a matter of
city regulation, in regard to the passing of draws in the highway
bridges.
But one vessel can pass through at a time, if persons
are on the bridge waiting to pass.
But certainly if one vessel
is

also

requires seven minutes to pass, and
eight minutes,

a minute

it is

two together can pass in

better that those on the bridge should wait

more rather than that another

body of persons
should be compelled to wait seven minutes for what could have
been done before in one. The true principle would seem to be
to give the land transit and water transit their turns at passing
if the two are in competition.
The water-way should be open a
certain length of time for all the vessels thattan pass in that
time, whether one or more, and the land transit should then be
allowed to resume its course for another period of time, each
like

having a length of time assigned it proportionate to the
tendency in that class to be accumulated by detention.
class
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A

new Bridge between Boston and Charlestovm.
The expediency of a new bridge between Boston and Charlestown, in place of the Charles River and Warren bridges, is a
question which has been much discussed, and belongs to the
Not that the reduction

subject under consideration.

of draws to be opened, to one

number

is

of the

of itself to give any

amount of travel on both bridges would be
concentrated on one, the same amount of travel would be delayed by the opening of one draw that was before delayed by the
opening of two. But the draws now in use in these bridges are
retractile draws, and not of that model that insures the least
detention of travel. The characteristics of the true model for
a draw have been already discussed. And this model has been
found in the centre-pivot draw, with double openings when practicable, an easy width of waterway, and a roadway on the draw
relief, for,

as the

itself of the least practicable

width that shall accommodate the

travel.

This draw also should have such a grade as would allow the
passage of the hull of a steam-tug under

The grade

it

at

any stage of the

tide.

of the present bridges could not be raised without

substantially rebuilding them.

They

are too old to be worth

were not to be raised, it would be
poor economy to build in them two first-class draws with their
piers, when this cost would be a substantial contribution to the
construction of one new bridge which could be so built as to
answer every purpose. It was these considerations, and the be-

rebuilding.

lief that

If this grade

soon a single bridge must be built in place of the pres-

ent bridges from Charlestown to Boston, that led this Board to

approve a plan for a

new draw

in the Charles River bridge

that would not require the building of
It

was intended

One

bridge,

to be a

it is

new and

expensive piers.

temporary structure.

believed, will furnish sufficient connection be-

tween Boston and Charlestown.
exist does not have

The

any tendency to

two bridges now
show that two are needed
fact that

where they are located, when it is considered that the Warren
bridge was built as a competing bridge with the Charles River
bridge, because a private corporation had a monopoly of the only
roadway leading directly from Boston to Charlestown.*
* The new roadway built across Charles River, from the freight station of the Fitchburg Railroad Company to the Boston terminus of Warren bridge, will take all the

—

—
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on the Boston side,
and the terminus of the Charles River bridge on the Charlestown side, as the termini of the proposed bridge. These will

The Board has

selected Charlestown Street

Washington Street when it
It will be near
shall have been extended to Haymarket Square.
the line of the larger of the two bridges, and will not interfere
the bridge a continuation of

make

with business that has already adjusted itself to this line of
The Warren bridge can stand until the new one is
transit.
completed.
obtain plans and estimates for such a bridge of iron and

To

Board had recourse to the engineer of the New England Iron Company, Mr. Edmund H. Hewins, who has had experience in building bridges and draws in
A plan of the elevation of the
the West and in Massachusetts.
bridge is appended to the Report, and the statement of Mr.
Hewins in regard to its cost and movement. It would be 800
feet long, and would cost, with the iron piers shown in plan, 100
and 125 feet wide, as follows
of approved construction, the

:

X
X

800
800

100
125

=

80,000 sq.

ft.

= 100,000

"

at $7.00 per sq.

"

"

ft.

.

$560,000 00

«

.

700,000 00

Should stone piers be used, and the Board would recommend

them

follows

x

800

ones, then the cost would be as

as preferable to iron
:

100

=

80,000 square feet, at $5 per square

foot of superstructure,

Stone

800

X

$400,000 00

piers,

125

300,000 00

=

$700,000 00
100,000 square

feet, at

$5 per square

foot of superstructure,

Stone

$500,000 00

piers,

375,000 00

$875,000 00
It

would be necessary

of the bridge for

grade at each end the approaches
about two hundred and fifty feet. This, howto

would not make the land damages a very serious addition
the cost.
Mr. Hewins estimates that the draw in this bridge

ever,
to

teaming from the freight-yard of the company, and be substantially,
tical purposes,

a public

way

in place of

Warren

bridge.

for

nearly

all

prac-
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width and with a width of

of forty feet, could be opened in one minute with the use

of an hydraulic engine, which would cost not

hundred

dollars,

and be the

more than seven

power that could

least expensive

be applied.

This draw

of the

is

same construction

as the

draw

at Clinton,

Iowa, over the Mississippi River, 300 feet long, with draw openings 132 feet wide, which opens in one minute, and the

draw

at

Keokuk, Iowa, over the same river, 370.5 feet long, with openings
160 feet wide, the largest centre-pivot draw in the world, which
opens in two minutes. The estimate, therefore, of Mr. Hewins
would seem to be a very safe one.
We see no reason why the average delay caused by the passage pf a vessel through the proposed draw with a steam-tug
cannot be reduced to two minutes. The Board, in its estimates
and plans for a bridge between Boston and Charlestown, has
not undertaken to determine the true width that should be
adopted.

It

has assumed such widths as

erally considered necessary

considered the

subject.

it

is

by engineers and

It

is

found were genofficials

who had

a question, however, of very

and an element in this problem of improved
facilities to be solved, whether a bridge connecting avenues on
either side of a water-way, like Charles River, need be as wide
as the avenues themselves, to afford the same freedom for continuous travel and still further, as we have already argued,
whether a drawbridge need have the full width of the bridge
serious importance,

;

•

proper.

Should

it

be proved, however, that the pressure of travel

over a single bridge to Charlestown will absolutely

demand

the

extreme width of 100 or 125 feet, and that a corresponding or
nearly equal width of drawbridge is required, then we advise,
instead of a bridge of such a width with a single surface,

a narrower bridge and draw with double decks, say one of 60

This will give the travelling capacity of a single
bridge of 120 feet. A drawbridge 120 feet wide and spanning
openings of 60 feet will need to be 240 feet in length, while a
feet in width.

draw 60

feet wide,

spanning the same, will be but 180

—the surface extent of each being
So

vital

do we consider the

feet long',

as 28 to 10.

minimum

size of a

draw

in the

question of least delay and interruption to both the land and
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the consideration of the

double-deck bridge on this ground alone, as giving, in a bridge
of so great capacity, a draw so

much

narrower, shorter, lighter

and more easily moved and managed. The passage of a vessel
through the bridge is, of course, reduced to one-half the time.
There are no practical
structure at the
tage in

By

some of

site

difficulties

proposed.

or objections to such a

There are even points of advan-

its peculiarities.

dividing and classifying the kinds of travel, increased

facility of

movement may be

obtained, as, for instance, appropriat-

ing the lower deck for horse-cars and for loaded teams, which

maintain a generally uniform degree of speed, and giving the

upper deck to buggies, hacks, express wagons and

would prefer
and slow-moving teams.

vehicles as

all

such

a roadway free from horse-car

rails

The grades for reaching the upper deck of the bridge can be
made in the same general style of structure as the bridge, but
at less cost, while a large

proportion of the space under the

ascending and descending ramps can be utilized as storehouses.

We

give below approximate estimates for such a bridge.

will be seen by the figures, a large

saving

is

made

As

in the item

of piers.

Double-Deck Bridge, 60 feet wide.
1st deck,

800X60=48,000,

@ 85,

....
@

.

2d deck, at 75 per cent, of above,
Ramp, Boston side, 300x60=18,000,

Ramp, Charlestown

side,

.

.

83,

500x60=30,000,

.

@ $3,

.

$240,000 00
180,000 00

.

54,000 00

.

90,000 00

$564,000 00
Piers (nine),

162,000 00

$726,000 00
Single Deck, 120 feet wide.

800X120=96,000,

© $5,

Piers (nine),

.

.

.

$480,000 00
360,000 00
840,000 00

Balance

in favor

of double-deck bridge,

.

.

$114,000 00

—
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then, that seem the best to secure the relief of

traffic

over Charles River and Fort Point

follows

:

—The abolition of

First.

much

so

Channel are as

of section 76, chapter 63, of

the General Statutes as requires an allowance of fifteen minutes
before and after a train

is

due, for the passage of a vessel

through a railroad draw.

— The requirement
tugs in passing draws.
Third. — The substitution
Second.

that all vessels shall use steam-

for the regulation that

one vessel

only shall pass through a highway draw at a time, of a regulation fixing a little

more than the average time

for the passage

of a vessel through a given draw, as the time during which the

draw may be open and as many vessels may pass through as can.
The adoption of centre-pivot draws, which, when
Fourth.

—

practicable, shall have double openings,

and

to secure lightness

of weight and rapid movement, shall have the least possible

width, which shall relieve the accumulations of teams caused by
the passage of vessels, without adding to the delays of the land
transit.

Fifth.

—The adoption of such a grade

that a steam-tug with

them

at

Sixth.

any

its

highway bridges
smoke-pipe lowered can pass under

tide.

—The

application of such power, whether hand, steam

or other power, as shall open the

and

to the

draw with proper

precision

rapidity.

Seventh.

— Such

working of the draw that

necessary for a vessel to

come

it

will

to a stop before passing

not be
it.

A

bridge tender should be always on the lookout for the approach
of vessels, that he

may

and without any check

—The

in quick succession stop the land transit
to their

headway

let vessels pass

through.

between
Charlestown and Boston in place of the present Charles River
Eighth.

and Warren

substitution of one first-class bridge

bridges.

Tunnels.

By means

of tunnels, however, all conflict between land

and

water transit over these channels can be entirely obviated.

The

perfect success of the Chicago tunnels has demonstrated

this fact.
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A

tunnel under Detroit River, to connect the Grand Trunk
Railway of Canada and the Michigan Central, has already been

begun and is to be constructed by tunnelling. One to carry a
street under the Harlem River near New York is projected, to
Tunnels under the water are discussed
be built in an open cut.
in many other places, abroad and at home, and henceforth we
shall

undoubtedly see

many

of these structures built.

For the construction of a tunnel under Fort Point Channel

same conditions are presented as at Chicago.
The bottom would be at about the same depth and it could be
Charles River,
built in the same way by means of coffer-dams.
particularly the section between Charlestown and Boston, in
consequence of the great depth of water, thirty feet at low
tide, presents greater but by no means insuperable difficulties.
substantially the

In order that a definite idea might be obtained of the probable expense of applying this

method

of obviating the conflict of

land and water transit to the channels under consideration, the

Board obtained the cooperation of Mr. Clemens Herschel, of
Boston, a competent engineer, who had already devoted a good
deal of study to the subject and had professional relations
with the great master of this branch of engineering, E. S.
Chesbrough of Chicago. We have therefore obtained plans
and estimates from Mr. Herschel for tunnels between Charlestown and Boston on the line of the proposed new bridge, and
from the foot of Summer Street to South Boston.
The plans show the location and forms of cross-section of
each as proposed by
fitted to

way

of a preliminary study

;

careful designs

each locality would reduce the estimates by the substi-

tution in part of less costly materials at sections

be done with safety.

Two

where

it

may

estimates are given for a tunnel

—

between Charlestown and Boston, the one, for a tunnel to consist of open approaches twenty feet wide in the clear, and having
under the channel two drive-ways 11 by 13 feet, and one side-

walk 10 by 10
for a tunnel

feet, as

with open

a duplicate of the one
horse-railroad

tracks

besides two sidewalks,
is

shown

appended plans the other
approaches 40 feet wide and otherwise
first described, thus accommodating two
and two drive-ways, each 11 feet wide,
each 10 feet wide. Such a cross-section
in the

believed to be ample for all contingencies.

mated

for viz., 3

:

100

is

easy and beyond cavil.

;

The grade

esti-

—
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The land damages would be exceedingly
could be covered over at

its

very beginning, and the second and

other upper stories, so to speak, used

Where

it is

small, as the tunnel

below ground, the

exceedingly small or nothing.

final

for various

purposes.

land damages are of course

In the construction of the Chi-

cago tunnels in some fourteen to sixteen

feet of water,

ordinary

coffer-dams were used to keep out the water.

In the case of the Boston and Charlestown tunnel, with about
forty feet of water to work in at high tide, recourse may be had

which is a contrivance of Mr. Herschel's,
and is shown on the appended plan.
The manner of using it is simple, and the whole design,
though new, is not so new as to rank as an entirely novel and
to an iron coffer-dam,

untried experiment.

The space between

dam

is

the inside and outside walls of the coffer-

divided into compartments, each of which at

its

lower

end constitutes a pneumatic chamber and is to be sunk as such.
This process has now become well known since the use made
of it in sinking the foundations of the St. Louis and East River
Almost the only novel feature in Mr. Herschel's plan
bridges.
consists in fitting this coffer-dam to the tunnel.

pose the tunnel
receive the

The

is

built with rings or belts

upon

For
it,

this pur-

the better to

end wall of the coffer-dam.

following table gives the principal dimensions and cost,

actual and estimated, of the

two Chicago River tunnels, and
tunnels over Charles River and Fort Point Channel, and other
features of those works
:

i

I
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In concluding

acknowledge

its
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branch of the subject, the Board desire to
great obligations to Mr. E. S. Chesbrougli, the
this

City Engineer of Chicago, for the facilities furnished

its

com-

mittee while at Chicago for examining the public works of the

and the valuable information he has given the Board, and
Mr. Herschel for the preparation of the statistics, plans and

city,

The only

estimates submitted in this Report.

ing

question remain-

the expediency of building tunnels over Fort Point Chan-

is

nel and Charles River.

This

is

partly a question of

dation to land transit, partly one of commercial

accommo-

facilities.

Tunnels for Boston.

As

a question of accommodation to travel the answer depends

upon the extent of

this travel to be

accommodated with uninter-

rupted transit.
If this tide of travel

interruptions

possible

is

large and constant,

if

the slightest

with bridges frequently induces large

accumulations of teams and passengers,

it

is

economical and

expedient, almost a necessity, to build a tunnel.
If the injury a bridge always does to the

front of a port

is a

substantial injury to

its

commercial waterfacilities for

com-

merce that are needed and used, if the building of a new bridge
would destroy a valuable and frequented water-front, or the
removal of the bridge would restore such a water-front to the
port, then the tunnel should be built as a means of preserving or
restoring to use needed commercial facilities which are the very
life of a commercial port.
It does not seem to the Board that any of the avenues over
Fort Point Channel, except Federal

crowded

to justify at present the

Street,

are

sufficiently

requisite expenditure for a

tunnel.

Nor is the character
mer Street to Dover

of the water-front from the foot of

Sum-

Street bridge such as would justify the

expenditure of over a million of dollars to relieve

it

of the Mt.

Washington Avenue bridge and the Dover Street bridge, and
the expenditure of some six hundred thousand dollars more for
a tunnel instead of a bridge in the extension of Eastern Avenue.

A

tunnel could be built across Fort Point Channel in place of

the Federal Street bridge, at very
the

La

little

Salle Street tunnel in Chicago,

greater cost than that of

—

in

round numbers, half a
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hundred thousand dollars more than
the plans for which the city govern-

million of dollars, or three

new bridge there,
ment has now under consideration.
the

If,

find

however, the Boston and Albany Railroad
it

Boston

for their interest to

Company

shall

connect their track with the South

by a tunnel crossing the line of Federal Street

flats

under Fort Point Channel, as the Board earnestly hope may be
the case, and as may be done for substantially the same cost as
by raising the grade of streets, it would be impracticable to
construct another tunnel for land travel at the

A s regards

same

place.

the expediency of a tunnel over Charles River, in

place of the two bridges

now

existing,

it

is

the opinion of the

Board that the advantages to the land transit that would be
obtained by a tunnel are not so much greater than those that
could be obtained by a first-class bridge, as would justify the
additional cost, amounting to some two millions of dollars.
A single bridge of proper construction would not, with double
the

amount

of passing that

now

exists

between Charlestown

and Boston, be subjected by the passage of vessels

to excess-

and teams. This being so,
there is one disadvantage inseparable from any tunnel built in
this locality, that must be reckoned as an offset to the delays
on a bridge from open draws. To secure an outlet to the
ive accumulations

of passengers

tunnel at Charlestown

Square, which, in consequence of the

grade of the city beyond,

is

the point farthest from the river

which an outlet can be had, the tunnel must make a detour
from its main course and a return upon it again, amounting in
all to some one thousand feet increased length of way, for the
mere purpose of gaining the requisite grade to come out at

at

the proper terminus.

Every team must go so much further by this distance and
lose the time and power spent in so doing.
With a bridge,
not every team would be stopped by an open draw, and if
stopped would be delayed no longer probably than in going a
thousand feet, and there is no loss of power in standing still.
Foot passengers would go no further by the tunnel than the
bridge, as there

would be steps on each side of the river
descent and ascent to and from the foot-ways.

When, however,
and Boston

is

for

the project of a tunnel between Charlestown

considered in

its

relation to the water-front

on

—
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Charles River above the line on which the
be located,

— a water-front

commercial

facilities,

— another

of supplying much-needed,

and which in a near future we cannot but

believe will be considered as

Harbor,

capable

new bridge would

among

the most valuable in Boston

class of considerations besides the greatest

economy with which convenient communication between Boston
and Charlestown can be had across the line of Charles River,
ought to have an influence in the decision of the question.

Under the

instructions of the legislature of 1870, the

Harbor

Commissioners and Railroad Commissioners were made a joint
commission to report to the legislature of 1871 a plan in which
the

demands

of the railroads on the northern side of the city of

might be met, and the
That report
interests of the harbor and navigation promoted.
showed,
That the intersections with each other of the tracks of
First.
Boston for increased terminal

facilities

—

the Fitchburg, Boston and

Maine and Eastern

fraught with danger to the lives

more and more
Second.

was
of passengers, and becoming
railroads,

so every year with the multiplications of trains.

—That

the great mass

bridges on which

of

badly constructed pile

these railroads were brought over

Charles

River was a great injury to the harbor of Boston.

—That

by placing the station of the Fitchburg road
above that of the Boston and Lowell road, and the station of the
Boston and Maine road above that of the Eastern, and substituting
two double-decked iron bridges with spans of a hundred feet, in
place of the five hulks of piles and timber, with twenty and more
Third.

acres of surface, that

dam

the flowage of the river, both the

and the peril to the harbor could be obviated.
Fourth.
That with such a reformation in the railroad
bridges, a large area could be spared from the bed of Charles
River and Miller's River, for increasing the terminal facilities of
the roads, and a splendid basin of the deepest water, sheltered
from every violence of wind or sea, having a perfect water-front
for every kind of shipping, would thus be formed in juxtaposition
peril to life

—

with the termini of these great lines of railroad transportation.

A

moment's

waters,

now

so

must show the importance of those
shamefully encumbered and made worse than
reflection

useless.
8
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on Boston Harbor terminate four lines of railroad, two having communication with New Brunswick, two
with Canada one now, and with the completion of the Hoosac
tunnel, two, with the great West, and all the country between.
Right along by the side of the depots and freight-houses of all

At

this point

;

by means of this basin, thirty feet
deep at low water, every kind of vessel, from the coasters laden
with lumber and coal, to the great ships and steamers of an international commerce.
We doubt whether there is in all the
these roads, can be brought

United States a harbor basin of

its size,

so perfectly adapted as

commercial contact between the lines of
transportation on both land and sea.
this to be the point of

The omens multiply every year

that Boston is to attain

an

ascendancy in foreign, corresponding to her achievements in

The

domestic commerce.

last

year has witnessed the restora-

European steamers sailing oftener and in
every way established on a more liberal basis of accommodation
than ever before, and an accumulation of Western products
tion to her, of lines of

seeking here an outlet for foreign export.

These are but the beginnings of a tide in her
flood, it is firmly believed, will

capabilities for

If the

work

affairs,

tax to their utmost

all

whose

her great

maritime commerce.
is

to

be begun of restoring to Boston Harbor

these waters that have been so wrongfully, needlessly and injuriously

wrested from

disgraceful

;

if

they are to be cleared of the

— then

now encumber them,
bridge from the mouth of

structures that

ought not to be a single

up

it

there

the Charles

two new railroad bridges near Cragie
bridge, to mar the perfect harbor basin that would result from
this improvement.
For the sake of the basin the tunnel should
river

to the line of the

be the means of communication between Boston and Charlestown, and we recommend a tunnel for this purpose as incidental
to a plan for the restoration of this basin to

Such a plan

is

commerce.*

contained in the joint report of the Harbor

and Railroad Commissioners to the legislature of 1871.
Further reflection has led us to believe that an improvement can be made on that
plan by transferring the stations of the Boston and Maine and Eastern railroads to the
eastern side of Causewuy street, assigning their locations in the order already stated, and
so carrying the

Cragie hridge.

new

bridge for these roads close to the bridge for the other two roads near
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Boston Harbor and elsewhere.

Since Gen. J. G. Foster was ordered by the

War Department

upon important service in the West, the government work in
Boston Harbor and elsewhere in the State, has been in the
charge of Gen. George Thorn of the U. S. Engineers. While
regretting the loss to the State of so able an officer as Gen.

Board is happy to report that the work for the protection and improvement of the harbors and navigable waters
of the Commonwealth has made most satisfactory progress
under the efficient direction of his successor.
The works in Boston Harbor now in progress are sea-walls for
the protection of Point Allerton, Gallop's Island and Long
Island Head, the complete removal of Kelley's Rock and the
deepening of the channel through the Upper Middle Bar. This
channel is to be opened to a depth of twenty-three feet at mean
low water, and to a width of six hundred feet.
We are permitted by Gen. Humphreys to append Gen.
Foster, the

him of his operations in Massachusetts during
the last six months of the past year.
Although the work in
Boston Harbor is the only work that is being done in response
Thorn's report to

to the application to

summary

Congress of this Board, this admirable

of all that the government

waters of the State,

is

is

doing for the navigable

of such public interest and value that

are glad to be able to communicate

it

we

to the legislature.

PROVINCETOWN.
In consequence of a large number of applications to the Board

under chapter 268, statutes 1867, to build or extend wharves in Cape Cod Harbor, and the importance of granting these licenses upon some general plan, so that the wharves
shall not interfere with each other when extended to the commissioners' line, the Board held a public meeting in Provincetown on the 14th day of June, at which it submitted to the
citizens of the town such a scheme for the construction of
wharves in the harbor. It was unanimously acceptable, and many
licenses have since been granted in accordance with this plan.
for licenses

As

the

Commonwealth

is still

the owner of the province lands

Board under the statute
cited, to control the location of wharf structures extended to
the high-water mark.
in Provincetown, the authority of the
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therefore, although the harbor

is

a

system of lines on which wharves
When, however, the grant of the State in a
intended to cover tide land that is outside of a

circular cove, in presenting a

could be built.
circular cove

is

continuation of the

flats

that belong to a shore owner,

is

it

knowing where the
upland, lie.
Only a

im-

possible to locate the grant without

flats

shore owner appurtenant

judicial

to his

determination of the boundary lines

binding one.

The Board ought,

of these

flats

of

can be a

therefore, as incident to

its

duty to locate legislative licenses on tide land, to have authority
to submit to the adjudication of the

supreme judicial

court,

under

chapter 338, statutes 1871, a plan of the division lines of the
flats

appurtenant to the upland.

judicial decision, the

These

lines being

Board could locate the

by extensions of these division
lation seems to be indispensable.

license

lines.

settled

by

legislative grant or

Some such

legis-

Edgartown Harbor.
The

Board was called early in the season to
the closing of the outlet of Cotamy Bay through Cotamy Beach
in Edgartown about two years ago, to the local interests injuriously affected thereby, and particularly the State and national
interests- imperilled by the injury with which this closure
threatened Edgartown Harbor itself.
Edgartown Harbor, being at the upper end of Cotamy Bay,
and the outlet through the beach at the other, the effect of the
attention of the

destruction of the outlet was to destroy the circulation of the

through the harbor, diminish the scour and induce a tendency to shoaling.

tides

The question to be investigated was, whether by artificial
means the outlet could be made again and the tidal effects
and where and under what circumstances this outlet
should be made.
Our attention was also directed to evidences of changes
going on in Vineyard Haven that had excited apprehension,
and to the question of the expediency of cutting an outlet

restored,

through Ilaulover Beacli

These inquiries were
and so technical that the Board applied
Prof. Benjamin Peirce, the Superintendent of the United
in

Nantucket.

so important, so difficult
to

States Coast Survey, for his cooperation in

making

the investi-

—
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He had

gations.

relating to

on previous occasions, when difficult problems
tide-waters had been presented, affecting large pubgiven the Board and the Commonwealth, in a very

lic interests,

liberal
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manner,

most

his

efficient aid.

We quote from

in response to this application in behalf of

lowing extract
"

The

his letter

Edgartown, the

fol-

:

vicinity of

Edgartown has been

for

many

years interesting

to the Coast Survey because of the changes there in the outer

beaches and because of the remarkable tidal phenomena which occur
there. As long ago as 1846 Lieutenant (now Rear-Admiral) Charles

Henry Davis

called the attention of scientific

men

to the physical

changes that were in progress along the shores of Nantucket and
Martha's Vineyard, and in the same year Assistant H. L. Whiting

made
"

his

complete topographical survey of the island and

My own

its

shores.

connection with these particular studies goes back

cially as far as 1855,

tidal investigations

when

the problems arising from

Mr

were referred to me for solution by

offi-

Mitchell's

my

prede-

cessor.

" Aside, however, from these considerations which give

my

me and

which you recall
our attention, the fact that the harbor to which you refer is a port
of refuge and the only perfectly safe and accessible one between
Provincetown and Newport entitles it to watchfulness, especially
when fears for its safety have arisen among a very intelligent community rand arrested the attention of your Board."
associates a personal interest in the locality to

The topographical survey was placed in the hands of Prof. H.
L. Whiting who in the years 1846 and 1855 had made similar
surveys in the same neighborhood.
The physical hydrography was assigned to Prof. Henry
Mitchell, who had in his possesssion the details of the tidal
investigations made by him throughout the sounds and their
approaches in the years 1854 and 1855.

These gentlemen are

head of their respective departments in the Coast Survey,
and would have been the persons selected had the propositions

at the

originated on any part of the coast, but their familiarity with

our own shores has been of such long standing and so intimate,
recently in an especial
this

a

manner through

Board, Prof. Whiting as

member

of

its

its

their connection with

engineer and Prof. Mitchell as

advisory council, that they brought to the work

a particular interest and preparation.
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Whiting makes of previous surveys of tliis beach and the opening through it develops a singular history and exhibits in a vivid manner a phase of the
changes that are continually taking place on this most interest-

The comparison which

Prof.

ing shore.

In 1846 this opening was at the eastern corner of the bay

and formed a broad

inlet

same character and

the

about 2,000 feet wide of substantially
location as

shown by the survey of

Des Barres in 1776. In 1856 this opening, called the East
opening, had moved about a mile to the eastward so that the
point of the beach overlapped the end of Chappequidick Island
more than half a mile and formed an inlet between the
island and the beach from the ocean to the bay, about 3,000
A new inlet, however, called
feet long and 500 feet wide.
the West opening and some 1,400 feet wide had broken through
the beach at about the middle of the bay, having a capacity
Soon after this last opening
nearly as great as the old one.
was formed the East opening closed and the new West opening

moved eastward until it reached that part of the
beach which was the site of the opening found by the survey of
1846 and shown on the maps of Des Barres, then moved east-

gradually

ward

to the site of the easterly

opening found by the survey of

1856, and on until the point of the beach formed a line with the

met the
Muskeget Channel and its progress was
in a great storm, the sea and wind whelmed

general trend of the east shore of the island.
rapid

currents

arrested.
this

of

Finally,

Here

it

channel between the island and the beach with masses of

sand blown from the shore and scooped up from the ocean bed,

and made a

solid

barrier against the

waters of Cotamy Bay.

further egress of the

Edgartown that
once before, since the beginning of the century, this beach was
welded to the island by a storm and that soon after another
storm drove another inlet through. The powerful action of
the sea on this exposed and sandy shore is shown by the statein. Mil

of

There

is

a tradition in

Professor Whiting that during

the last

twenty-five

years this beach, representing a mole of sand 18,500 feet in
length, 450 feet in width, 14 feet high

and containing one hun-

dred and sixteen millions and a half cubic
before it by the ocean, 450 feet.

With reference

feet,

has been driven

to reopening the outlet of the

bay through
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the beach, Prof. Whiting argues in favor of

westerly corner of the bay in order that,

if it

making

it

at the

again goes through

movement towards the east until it again
closes, this movement may be made to cover as long a period as
possible.
He finds the bay here contracting to a narrow width
the same phases of

that favors the formation of a channel and that here too the

beach has the smallest cross-section to cut through.

He

finds

the project practicable, and the exigency an imperative one.

Mitchell reports that in comparing the hydrography

Prof.

executed by his assistant, Mr. Marindin. with that executed by
Lieut,

(now

Rear- Admiral) Davis

twenty-four years ago, he

finds a slight deepening over the bar of

Edgartown which he

presumes from the nature of the bottom to be nothing very
recent, and a drift of sand across the bed of the main channel
opposite the town, which he would have supposed from its volume to have been long accumulating had he not by inquiry

among
it

intelligent citizens of the

was not noticed

amy

until the closure of the outlet

He

Beach, only two years ago.

shoaling as a

The

neighborhood ascertained that

symptom

through Cot-

therefore regards this

of deterioration already in rapid progress.

upon its double
entrance, had attracted the attention of Admiral Davis during
the progress of his survey, and he had happily made those
observations now most valuable for comparison with prescirculation through this harbor consequent

ent conditions.

Prof. Mitchell states that the closing of this

beach has not only weakened the flow of the currents very
materially, but actually reversed their order, so that the former

regimen

is

utterly

destroyed.

It

is

changes of depth must follow and there

safe
is

to

predict

that

every reason to sup-

no
reason why the bar of Edgartown Harbor should not shoal up
like that of Nantucket and other sandy ports in the neighborhood, that have but one outlet. His conclusion is, that the respose that this change will be for the worse, because there

toration of this outlet and

its

former function

and that the work should be done.

As

is

is

practicable

a part of the physical

hydrography, the operations of the sea upon the shores were examined and comparisons instituted between Cotamy, Haulover
(Nantucket), and Scituate Beaches, which showed that these
natural dikes wherever distributed by the winds are of about
the same elevation and

give

similar curves of cross-section.
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This disposes Prof. Mitchell to think that the dry portion of
the Hanlover at the head of Nantucket Harbor

is itself

a crea-

tion of the sea, but he nevertheless gives great weight to the

who

testimony of citizens of Nantucket

much harder

beach discover

not discourage an attempt to

in digging

into this

material underlying and he would

make an

inlet

through this beach.

For both Edgartown and Nantucket, tables and directions are
given by Prof. Mitchell for

making

making a proper choice

of time for

the opening so as to secure the greatest rush of water

and thus induce nature to execute the larger part of the work.

When

it

is

considered that this narrow

separates two

Cotamy Beach now

wholly different tidal systems which formerly

blended together by means of the two outlets of the bay, one
cannot but be impressed with the closeness of the observations

and the precision of the scientific deductions that enable him to
indicate the hour and the minute when the beach may be
opened with every guarantee that the ancient tidal regimen
will be restored.

The surveys

Haven which were very thorough,
have not yet been fully compared with previous work in the
same neighborhood, because of the time required to make such
of Vineyard

comparisons.

The

Whiting and Mitchell, their surveys
and observations in regard to Edgartown and Nantucket, were
submitted by the Board to its advisory council, consisting of
Rear-Admiral C. H. Davis, Gen. A. A. Humphreys, Prof. Benj.
Peircc and Prof. Henry Mitchell all of whom except Gen.
reports of Professors

Humphreys were

able to give the subject their attention.

Their opinions were emphatically favorable to the practicability of restoring to

lation

and

Edgartown Harbor

to the national

its

former tidal circu-

importance of the work, and expressed

confidence that only benefit could result from an outlet through

Hanlover Beach.
These opinions are based upon studies of the localities in
which these gentlemen have been personally engaged in years
past as well as upon reports of recent operations of the Coast
Sumy undertaken at the request of this Board.

We

have not hesitated, therefore, under the authority given

us by the statute creating the Board to apply to Congress for an
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appropriation for opening the outlet through

Cotamy Beach

for

Edgartown Harbor.
The memorial of the Board to Congress with the accompanying reports of Profs. Whiting and Mitchell to the Superintendent of the U. S. Coast Survey obligingly placed by him at our
the preservation of

disposal, together with the opinion of the advisory council, are

contained in the appendix.

War eh am
Something was

River.

annual report of the Board, on
the subject of harbor lines and other improvements in Wareham
Since the

River.

said, in the last

first

survey of this river,

made under

the di-

rection of the engineer of this Board, additional results have

been obtained, through the courtesy of Gen. George Thorn, of
current observations and other data, from which, with the rea scheme of harbor lines

sults of the survey of our engineer,

has been devised.

The map showing

these lines and also some

of the alternative plans of Gen. Thorn for improving the river
is

appended.
Involved in the subject of the river improvement, or rather in

the question of injury to

and

its

navigation,

is

that of the influence

Cape Cod Railroad and town
what is called the " Narrows."

effect of the structures of the

bridges, which cross the river at

Through the kindness of Prof. Peirce, Superintendent of the
Coast Survey, the Board has been furnished with a copy of the
map and chart of this locality, executed by Coast Survey officers
Prof. H. L. Whiting and the late Com. G. S. Blake
in 1845, which affords an interesting and valuable comparison
with the surveys just made by the Board, and shows marked

—

—

changes in this portion of the
It

river.

can hardly be questioned that the construction of the solid

between the west side of the river and the sluice-way or bay,
through which scows and boats now pass, and the solid embankpier

ment

of the Cape

Cod Railroad on

the west side of the river,

together with the stone ballast which has been thrown around

and between the piers of both the railroad and town bridges,
have contributed mainly to the injury sustained, and have
caused the violent and unequal currents which have dug out, as
it were, the deep holes above, between, and below the bridges,
and thrown up the abrupt and injurious shoals beyond them.
9
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Thorn's survey, a difference of level or " head " was

By Gen.

between the surface of the basin immediately above the bridges and the river just below them, which
difference is undoubtedly caused by the contracted sections
determined of 1.8

feet

through the bridges, and by the " sills " or dams of stone along
the bottom of these narrow, open sections. The solid stone pier
forming the east abutment of the bridges
of the injurious effects produced.

From

a careful study and examination,

that the influence of these obstructions

range,

bridge

— about

hundred

four

feet

is

also a fruitful cause

it

is

felt

not apparent

beyond a

local

below the line of the town

being the extent or southern limit of the shoal

bar on the easterly side of the river.
this

is

point, the

latter

depth (eleven feet at

or

Below, or south, from

river-bed assumes as even

and good a
mean low water) as nature seems able

to produce.

The

injurious effects of the bridge structures, therefore,

seem

hundred feet below them.
There is no draw provided in either the town or railroad bridge,
By cerso that vessels with masts cannot pass beyond them.
tain stipulations, however, the grade of the railroad was fixed
at a sufficient height to allow barges and scows to pass under
the bridge as a substitute or equivalent for a draw, and these
bridges have thus become essentially the head of the navigation
of the river, and are not far from the point where nature would

to be confined to about the first four

determine

it if

While there

the bridges did not exist.
is

no doubt

that the

physical

condition

of

upper portion of the river could be improved by the removal of the railroad embankment, the whole, or a part, of the

this

solid pier

near the centre of the river, the stone ballast from

under each of the bridges, and the reconstruction of the

rail-

would be a measure of doubtful economy. It is
the opinion of the Board that the river could be improved, and
the improvement maintained, for a much less sum than it would
take to remove and remodel the objectionable portions of the
road piers,

it

existing structures.
In connection with the establishment of harbor lines, the

Board has had a public hearing in Wareham, duly advertised,
at which the subject under consideration was discussed in general

and

in detail.

A

scheme of harbor

lines has

been devised,

1872
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its
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present commerce,

is

is

yet not too extensive for

a comprehensive plan for the improvement and development of
the port.

A plan

and the form of an Act establishing them, together with the proposed project of improvement,
are appended to this Report.
showing these

The importance

of

terests established

zens of

Wareham

navigation.
it in

The

charge, and

lines,

Wareham

upon

it

River to the large business

has led to an application by the

to Congress, to

improve

in-

citi-

for purposes of

it

application is strongly urged by those having
it is

to be

hoped that

will prove successful.

it

The case having been already reported

favorably upon by the

United States Engineer Department, the Board has not
necessary to interpose in

its

felt

it

behalf.

Green Harbor River.

On

the 29th day of

November

last, after visiting the

ground,

the Board located the dike across Green Harbor River, but a
little

below Turkey Point, in accordance with the application of

the commissioners of the marsh-owners.

The county commissioners would have preferred to have
the dike located further down the river, that it might have
formed part of a projected county road from Cut River
along the shore above.

The

location adopted

village

was selected by

the commissioners of the marsh-owners, because of the lowness
of the shore, and the slight barrier to the sea

Brant Rock

it

presented at

and the apprehension that in some storm the
sea would make a breach through this low ground, inundate
their reclaimed lands, and carry away their dike by the flood of
waters behind it.
By placing the dike further up the river than
the proposed location for a county road, the dike will be out of
the danger to be guarded against.
These reasons were satisfactory

village,

and decisive of the question.
Compensation for Atlantic Avenue.

The assessment upon the

city of Boston, for

compensation for

tide-water displaced by the construction of Atlantic Avenue, has

not yet been paid, although often during the past year called to
the attention of the municipal authorities.
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delayed the payment in the year 1870, under the

mistaken idea on the part of some members of

its

government,

upon whose urgent advice
the principle of compensation was applied to Boston Harbor by
the State, had changed their opinions in regard to the necessity
It accordingly petitioned the legislature of 1871
of the law.

that the United States authorities,

to be relieved

from the assessment.

That there might be no possible misapprehension upon this
point, the Board addressed a communication to its advisory
council, made up, with one exception, of the same United States
authorities, or their successors, upon whose recommendation
this statute for the protection of Boston Harbor was originally
The correspondence is contained in the appendix, and
passed.
shows the entire mistake upon which this action of the city
council of 1870 was based.
This appears even more fully, if possible, in the evidence submitted at the hearing on this application, and appended to the
able report of the Harbor Committee, in accordance with which
the legislature gave the city leave to withdraw.
(House Doc,
No. 413, 1871.)

The Board had hoped

that this action of the legislature

be loyally followed by the payment of the
treasury of the State.

No

amount due

would

into the

appropriation, however, was made.

Accordingly, on the 13th of November, 1871, the treasurer and
receiver-general of the

Commonwealth

ment the following communication

:

—

sent to the city govern-

To the Mayor and City Council of the City of Boston.

The

Commonwealth of MasBoston the payment into the
the amount due from the city

treasurer and receiver-general of the

sachusetts requests of the city of

treasury of the

Commonwealth

of

under section 2 of chapter 324 of the Acts of the year 1867, entitle 1, " An Act to authorize the city of Boston to build a highway
over certain tide-waters," which highway, since its construction, is
called Atlantic Avenue.
The second section of this act is as follows
" Such compensa:

tion

shall

be made for

all

anything done under this
determine, and
the year 1866."

made

displacement of tide-water, caused by

act,

in the

—

as the harbor commissioners shall

manner required by chapter 149 of

;
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In accordance with the provisions of section

4,

chapter 149, of

Harbor Commissioners, on the 29th day of June,
1870, assessed this compensation at the sum of $61,663.46, and under
the law this sum is to be paid by the city into the treasury of the
Commonwealth, to be held as part of the compensation fund for the
benefit of Boston Harbor.
This sum has long been due, and its payment, with accrued

statutes 1866, the

demanded

interest, is respectfully

in behalf of the

Commonwealth

of Massachusetts.

Charles Adams,

Jr.

The demand of the treasurer has not brought the payment.
Whatever considerations may have led the last city government
to

dishonor this obligation to the treasury of the

Common-

wealth, the Board had hoped that no mistaken theories about

Boston Harbor, no unfounded misapprehension or factious

spirit

would prompt the new city government just organized to defer
longer the payment of this just debt.
The law requiring this
assessment was passed on the application of the city of Boston,

made

on the advice of the United States
Commissioners on Boston Harbor, investigating, in behalf of the

city,

to the legislature

what remedies should be adopted

The

deterioration.

provision for this compensation

cially incorporated into the

Avenue

to prevent the harbor's

Act authorizing the

was espe-

city to build

was assessed after notice to the city
council that the city might be heard, and with the assent of the
city solicitor as to its legality.
The legislature has refused to
relieve the city from it, and the money, when paid, will go into
the treasury of the State, as a fund to be used for the benefit of
Boston Harbor. Further delay in its payment is without a
shadow of justification. The Board accordingly recommend

Atlantic

;

it

the legislature to instruct the attorney-general to institute a
suit for the collection of this debt of the city.

In connection with this subject, the Board suggest that some
provision

be

made

for

character, by suits in the

general of the
general.

the

collection of assessments of this

name

of the treasurer and receiver-

Commonwealth, prosecuted by the attorney-

In cases where parties have displaced tide- water in

Boston Harbor, lawfully under the authority of the legislature,
the assessment could be collected by an action of contract

where they have done

this in violation of the law, the

amount
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which would have been assessed, if the displacement had been
lawfully made, should be collectable in an action of tort.
Other Compensation.

During the past year Malachi Clarke has paid $75, and
Messrs. Hosley & Russell have paid 1123.69 into the compensation fund for Boston Harbor.

The Boston and Lowell Railroad Company.
The Boston and Lowell Railroad Company, under chapter
291, statutes 1869, was authorized to widen its bridge across
Charles River, or build a new one, not exceeding forty feet in
width, to increase

The

location

its

terminal

facilities in

Boston.

and construction of the new structure were to be

subject to the approval of this Board.

A

plan which showed the contemplated structures seventy-

was

and the changes in it
which the Board desired were communicated informally by its
Accompanying the plans was a written description of
engineer.
the proposed new bridge, forty feet in width, and of a triangular
piece, thirty-four feet in width, between the portion of the
structure forty feet wide which the statute authorized, and the
old passenger bridge, and adjacent to the old bridge, increasing
the width of the whole bridge structure to seventy-four feet.
The plans showed another triangular piece as not to be occupied, forty-one and one-half feet wide, between the new fortyfeet bridge and the old bridge widened to sixty feet.
This description alleged that the first triangular piece was to
be occupied, as shown on the plan, as part of the location of the
road authorized under an Act of 1856. The statute being
cited, and the parcel being described as within the location of
four feet in width

the road, the

left

at the office,

Board, in the preliminary consideration of the

assumed that this statement was true, and that this additional tract was covered by a former grant.
Before the plans
had been redrawn to meet the views of the Board, the company
plans,

applied for leave to begin the driving of piles to a very small

was arranged that they should be driven,
for the purpose of obtaining room for the curve of a new track
the company desired at once to lay down, promising to complete
the plans in two days and return them for approval.
The Board
extent

in

the lines

it
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actually forbid anything to be

done before the plans were approved. The company proceeded
with its work, but the plans were not submitted.
The whole work, however, of building the bridge was then
The piles were driven upon the lines it
at once entered upon.
had been understood they were to be driven upon and as the
new plans to be drawn were to show them. But upon investigation the Board could not discover the grant or statute which

authorized the occupation of the portion described as the trian-

gular piece.

No

The only

statute of 1856 on the subject could be found.

upon the location which the road filed in 1856,
was passed in 1853, and authorized a bridge only twenty-six feet
wide, while the plans of the company showed an intention to
occupy thirty-four feet more. The company had even occupied
a width of one hundred and fifteen and one-half feet, where its
plans showed an intention of occupying only to a width of sevenstatute bearing

ty-four feet.

In the early part of September, the Board applied to the

company

for its plans,

and

for information as to the

law under

which it claimed to proceed as it was doing.
There was great reluctance on the part of the Board to stop
work of such importance, and it still believed that the company
must be acting under some law for the location of the road it
had not been able to find. No information having been given
in response to this application, the Board notified the company to appear and show by what authority it drove piles beyond
the width of forty feet. The company finally appeared and
no authority could be shown for its
action except chapter 387, statutes 1853, and chapter 291, statutes
1869, which together authorized an occupation sixty-six feet in
width, while the space actually occupied has a width of one
hundred and fifteen and one-half feet. There was no authority
whatever for the appropriation of some twelve thousand
presented

its

plans, but

square feet of this territory of the Commonwealth.
giving any notice to the Board of the character of
action,

it

its

far

from

proposed

referred in its application to a statute as granting the

requisite authority for occupying one portion,
its

So

plans that there

of the territory

it

was no intention

and represented by

to occupy the other portion

has unlawfully taken.

The

fact that

no such

—
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more mis-

the plans so far as they ex-

ceeded the width of forty feet authorized by law.

Other plans

were presented, with a notice of an intention to apply to the legislature to legalize the action of the company, and a protest against
the Board's construction of the statute of 1869, because

it

claimed

that a law authorizing a bridge to be built not exceeding forty
feet in width, did

hundred and

not authorize

fifteen

it

and one-half

to be built to the

width of one

feet.

In consequence of this notice, the Board has suspended proceedings against the Boston and Lowell Railroad Company, to
await the action of the legislature, if such an application shall
be made, and no action has been taken upon the company's
If such

plans.

granted,

it

an application having been made, should be

should be granted upon such terms that

it

will

be

plainly understood that a lawless invasion like this of the public

domain cannot be made with impunity.

Woods' Dam.
The information

of the Attorney-General vs. B. F.

Woods,

brought at the relation of the Board of Harbor Commissioners,
to prevent the erection of a dam in Mystic River, has been

brought to a

supreme judicial court, and
that decision is in favor of the Commonwealth.
The court sustained every one of the positions taken by the Board in relation
to this structure.
They were as follows
1st. That it was a structure unauthorized by the legislature,
final decision in

the

:

in

tide-waters flowing into Boston Harbor,

and

so within the

provision of section 5, chapter 149, statutes 1866.

That

it

which

is

was an intrusion upon the bed of the stream,
which is the property of the Commonwealth.
3d. That it obstructed the public right of boating on this
2d.

river,

a navigable stream.

General Law.
In view of discussions in favor of general legislation, the
Board has prepared and appended to this Report the form of a
statute

which

will relieve the legislature of

tions involving

a class of applica-

no questions of principle, and which can

brought under the operation of a general law.

all

be
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These are the main features of the law proposed
First.
The Board of Harbor Commissioners is authorized to
:

license

any occupation

may

it

line of riparian ownership,

Second.

approve in tide-waters within the

and not outside of any harbor

line.

Outside the line of riparian ownership, and as far

as to any harbor line, the

Board

is

authorized to license occupa-

upon such terms as to consideration or otherwise as the
governor and council shall approve. But this authority is not
to apply to any shore along which a harbor line has not been

tion

established by law.

Tliird.

Provision for recording

all

licenses

and approved

plans in the proper registry of deeds.

The powers here

conferred, in regard to State flats on tide

land, are less than were conferred

Resolve (chap. 103) of 1859.

upon the land agent by the

This Resolve

is still

in force,

but

the office of land agent has been abolished, and his powers under
this

Resolve were transferred to the commissioners on public

lands by chapter 85, 1861.
sioners

Since the Board of Harbor Commis-

was established by chapter 149,

statutes 1866, giving

it

jurisdiction of the tide lands, except those of the back bay, the

commissioners on public lands have not considered that outside
of the back bay they

had any of the powers

lands that were formerly in the land agent.

in regard to tide

Although the Har-

bor Commissioners have been invested with the jurisdiction of
the land agent, his powers have not been conferred upon them.

The Resolve

of 1859

no board that considers

is still

itself

in force unrepealed

;

but there

is

authorized to exercise what were

the land agent's powers under this law in regard to State lands

back bay. What shall be the powers
and duties of an administrative board is a purely legislative
question, and this Board does not urge any enlargement of its
functions.
It only suggests that if a general law on these sub-

in tide-waters outside the

jects is desired, the

form of a law submitted

purpose, although, in fact,
vitality a

law that already

The Board has

it

does

little

will

more than

restore to

exists.

the facilities for the performance

functions without increase of expense to the State.
10

answer the

of these

74
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Former Recommendations.
The Board would here again recommend the duplication by
the State of the maps of the United States Coast Survey for the
and penal legislation for the protection of
harbors. These subjects were considered in the last annual report.
shores of Massachusetts,

Plans Approved.

The Board has approved

plans, during the past year, for the

erection of structures in or over tide-waters, as follows

:

—

For the construction of a bridge over the Merrimack River, between Haverhill and Groveland. Approved April 10, 1871.
For extending and widening a wharf in Gloucester by Amos A.
Story.
Approved March 1, 1871.
For the construction of a wharf in Taunton River, at Fall River,
by the Mechanics' Mills Association, D. H. Dyer, Treasurer. Approved March 16, 1871.
For the driving of additional piles in draw No. 1, in Boston and
Maine Railroad bridge. Approved March 18, 1871.
For the extension and widening of a wharf in Gloucester Harbor
by Wm. Parsons. Approved April 2, 1871.
For the .construction of five new wharves in Provincetown Harbor by Daniel Conway, Alfred Cook, John Atkins, N. P.
Holmes, and N. E. Atwood. Approved June 23, 1871.
For the erection of a pile structure over a portion of a triangular
piece of flats, situate at the Boston end of the Warren bridge, belonging to the Fitchburg Railroad Company. Approved July 8, 1 871.
For the construction of a wharf at Falmouth Heights, Falmouth,
by the Falmouth Heights Land and Wharf Company. Approved
July 12, 1871.

For the construction of a wharf at Duxbury by the Duxbury
Wharf Company. Approved July 21, 1871.
For the construction of a wharf in Provincetown Harbor by
Benj. Lancy. Approved July 26, 1871.
For the extension of wharf in Charles River, at Old Cambridge,
by the President and Fellows of Harvard College. Approved July
26, 1871.

For the construction of a wharf in Weymouth Fore River, Weymouth, by Henry Gardner. Approved August 2, 1871.
For the driving of extra piles in West Boston bridge by the city
of Boston. Approved Sept. 6, 1871,

HOUSE —No.

1872.]

75

56

For the construction of a marine railway in Salem Harbor by
Fisher & Perkins. Approved Sept. 13, 1871.
For filling solid a portion of Commercial Point bridge, DorchesApproved Sept. 28, 1871.
ter, by the city of Boston.
For the construction of a wharf at Wood's Hole, Falmouth, by
the Cape Cod Railroad Company. Approved Nov. 1, 1871.
For an additional pile structure over a triangular piece of flats at
the Boston end of the Warren bridge by the Fitchburg Railroad
Company. Approved Nov. 25, 1871.
For the construction of a dyke across Green Harbor River, in the
town of Marshfield. Approved Nov. 29, 1871.
In addition to the above matters considered and passed upon,

numerous hearings at its former office in City
Among
8 Pemberton Square, and other places.

the Board has had
Hall,

and

at

them may be mentioned

several hearings at their office concern-

ing the establishment of modified harbor lines in South Bay.

Concerning the navigation and harbor lines of Fort Point
Channel.
Concerning the structures of the Lowell Railroad Company.
Concerning the crossing of Mystic River in Medford.
Of mayor and citizens of Charlestown concerning the navigation
of Charles River.

Of

citizens

of Marshfield, at Marshfield, concerning the dike

Green Harbor River.

across

Of citizens

of Provincetown, at Provincetown, concerning harbor

Provincetown Harbor.
Of citizens of Edgartown, concerning the opening of Cotamy
Beach.
lines in

Of

citizens of

Wareham,

at

Wareham, concerning harbor

Wareham River.
Of J. F. Wonson & Sons and Amos A.

lines

for

Story concerning wharf

extensions in Gloucester Harbor.

On
On

the removal of stones from Stony

the application of Benj.

Yancy

Beach

in Hull.

to extend his

wharf

in

Prov-

incetown.

On

Baker and others to prevent the
removal of material from Scituate Harbor beaches.
On the extension of Charles S. Clark's wharf on South River, in
Salem.

the

petition

of Caleb

—
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Purchases.

The Board has purchased, with the approval of the governor
and council, two more of the four undivided sevenths of a parcel
had not before
been able to acquire. The parcel is situated on B Street extended, and the purchase is made under the authority of chapter
of flats in South Boston, the whole title to which

it

446, statutes 1869, and chapter 396, statutes 1871.
In making these purchases, the following two deeds were ap-

proved by the governor and council, and accepted by the Board
Joseph Cains to the Commonwealth, dated Dec. 31, 1870.
:

Consideration, $3,300.

Rebecca M. Riley to the Commonwealth, dated Dec. 31,
1870.

Consideration, $3,300.

Field Work.

work executed by our engineer has had a wider
range than heretofore, and has included harbors and waters of
The special survey of
the Commonwealth of great importance.
Edgartown Harbor has been a part of his duty. In this the
Board have taken part, but the work was done by order of

The

field

the Superintendent of the United States Coast Survey.

A

topographical resurvey was also

made

in connection with

an elaborate hydrographic survey by Prof. Mitchell, of Vineyard

Haven.

The

details of this

work

will be

made

the subject of

future report.

These surveys, Edgartown and Vineyard Haven, occupied
about two months of the midsummer, July and August.
Besides this work, a reconnoissance was made, in company
with Prof. Mitchell, of the harbor of Nantucket, for the purpose
of examining a project to cut through the beach at the " Haulover," so called, at the eastern end of the harbor.

As a

result

of this reconnoissance, Prof. Whiting reports that the scheme

seems favorable, but that accurate surveys and examination of
the ground should be made, in order to obtain more full physical data in regard to the nature of the

the sea upon
vicinity.

available

it,

beach and the action of

together with the waste of headlands in

its

This will require a more favorable season than was

when the

subject

came up

for consideration.
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made

of

Chatham Harbor,

in

United States advisory council, Admiral

Davis, Prof. Peirce, and Prof. Mitchell.

Surveys of the locality

which has broken open opposite the village of
Chatham, together with such changes as it may occasion in other
parts of the harbor, will be made hereafter, either by the Coast
Survey or under the direction of the Board, and reported at a
of the

new

inlet

future time.

Additional surveys to those of last season were

ham

in connection with the

Thom,

work under the

made

at

Ware-

direction of Gen.

in order to determine the tidal action in the river,

and

the peculiar flowage through the bridges.

In Boston Harbor an elaborate survey has been made, at the
suggestion of wharf and ship owners of the city, of a part of
the inner harbor and Fort Point Channel, lying ofT Long, Cen-

and India wharves, in order to ascertain what changes, if
any, have taken place in the formation of the bottom within the
last few years, and since the last surveys by Mr. Boschke in
1863.
The result of the survey just made shows no material
tral,

where increased deposit was reported, the water was found to be as deep, and in some places
deeper, than shown by the former survey. No local shoal, corresponding to a supposed deposit of sewage at or near the end
of Central Wharf, could be discovered.
Changes and deposits,
however, may occur in short spaces of time, and such ground
shoaling.

In

fact, at points

should be frequently examined.

A survey

of Charles River, in front of the lands of

College, has been

made,

Harvard

for the purpose of defining the limit of

wharf extensions.

An
made

examination and subsequent survey of Mystic River were
in connection with the proposed construction of a

new

bridge over this river, between Medford and Somerville, above

the Boston and Maine Railroad bridge.

An

examination

of

the

shores

of

Spectacle

Island

has

been made in connection with a project for deepening the approaches to the landing on the southerly side of the island.
Also an examination of Deer Island, in connection with a
project for grading the bluffs

Examination of ground

in

and constructing sea-walls.
Winthrop for wharf extension.

—
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Examination and sketch of ground on Weymouth Fore River
for wharf extension of Henry Gardner.
A survey was made last winter, through the ice, of a ledge in
Gloucester Harbor, for the purpose of determining new harbor
lines, in order to give increased wharf facilities for large storehouses for

the

for

salt

extensive

fish-packing

business

of

Gloucester.

Also a survey, on the

wharf rights and

lines

& Sons.
An examination and

ice, in

between

Gloucester Harbor, of disputed

Amos

A. Story and J. F. Won-

son

posed wharf

sketch of ground in Rockport for a pro-

and breakwater

for

Pigeon Hill

the

Granite

Company.
Examination and sketch in Beverly for wharf extension of
David Crowell.
A survey and examination of ground on Taunton River for
wharf extensions at Somerset.
Examination and sketch of ground in Fall River for wharf
extensions of the Mechanics' Mills Company.
Examination and sketch of ground in Duxbury for the purpose of location and construction of wharves of the Duxbury
Wharf Company.
Examination and measurements in Provincetown Harbor for
the purpose of locating wharf of Benj. Lewis and for deter
mining boundary lines.
Office Work.

The following maps and plans have been prepared in the^
office, besides a large amount of miscellaneous work of which no
special record has been kept

:

Four plans in connection with studies submitted
One original map of Wareham River.
One large plan of upper part of Wareham River
harbor

for projecting

lines.

One reduced map of Wareham River
One large plan to illustrate scheme
in

in last report.

to

accompany

report.

of improved water-ways

Boston Harbor.

One

large plan illustrating scheme

facilities for railroads

for

improved terminal

on the north side of Boston.
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Harbor and Railroad Commissioners.
Two large maps as studies for Harbor and Railroad Commis-

One

large

for

sioners.

One copy of Fuller's Survey of South Bay.
One map showing comparison between the Des Barres and
city maps of South Bay.
Three maps of South Bay showing different projects for
modified harbor

lines.

One map of Edgartown Harbor to accompany report.
One tracing of same for engraver's use.
One plan showing project for bridge across Charles River
accompany report.
One tracing of same for engraver's use.

to

Four plans showing projects for tunnels across Charles River
and Fort Point Channel, to accompany report.
Four tracings of same for engraver's use.
One large sketch showing location of new bridge across
Mystic River.
Five separate tracings of parts of Provincetown Harbor.

Office

Work prepared for

Legislative Committee on Harbors.

One sketch showing proposed wharf in Somerset.
One sketch showing change of harbor line in Gloucester Harbor
in front of Parson's wharf.

One sketch showing location of new bridge across Mystic River
near Auburn Street, Medford.
One sketch showing proposed wharf at Winthrop, Boston
Harbor.

One sketch showing extension of Harris's Wharf, Boston
Harbor.

One sketch showing a part of Nausset Harbor.
One sketch showing Harvard College wharf, Charles

River,

Cambridge.

One sketch showing location of proposed wharf in Weymouth
Fore River, Weymouth.
One sketch showing calculations on South Boston flats.
One sketch showing proposed wharf in Beverly, Salem
Harbor.

One sketch showing proposed new wharf and breakwater
Rockport.

in
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One large map showing South Boston flats.
One map of a part of Provincetown Harbor.
Conclusion.
General J. G. Foster of the United States Engineers, on his
departure from the State upon government service in the

West

summer, terminated his relations with the Boa.-d. Mr.
James M. Bugbee the efficient clerk of the committees of the
City Council, upon the removal of the Board from City Hall to
No. 8 Pemberton Square, Boston, resigned his place as clerk
of the Commission which he had faithfully filled from its first
organization.
His duties are performed by a member of the
Board. In other respects the organization of the Commission
is the same as heretofore.

last

We

are unwilling to conclude this Report without testifying

our appreciation of the inestimable value of the United States

Coast Survey,
in

its

its

vigilant watchfulness over the great interests

charge, and the promptness with which

Superintendent answers the applications we

its

distinguished

make

in behalf of

Commonwealth, with thorough investigations of the highest
order, and the deductions they justify.
With such aid, and the

the

advice of the United States Advisory Council upon all questions
involving physical problems the Board secures the highest scientific

guarantee of a solid basis for

its

action.

JOSIAH QUINCY,

DARWIN
F.

E.

WARE,

W. LINCOLN,

MARSHALL,
W. T. GRAMMER,

J.

N.

Board of Harbor Commissioners,

January

15, 1872.

LosniTiroisAT, Vbhticai, Section op

rag

Mud

Tr.vxm, to

Fig-. 2

nwxerr Boston

I
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APPENDIX.
& Erie Railroad, Office of the Trustees,
State Street (Room 20), Boston, January 9, 1872.

Boston, Hartford
40

Hon. Josiah Quincy, Chairman of

—The recent

the

|

)

Board of Harbor Commissioners.

by auction of the flats conveyed to Messrs.
Harvey, Whitney and Groves, trustees, by the Commonwealth, for
a default in the conditions of the mortgage given by them to secure
the purchase money, and your duty in accordance with a resolve of
the legislature to recommend some plan as to these flats, furnish
both the occasion and our apology for addressing you briefly as to
the real situation of the property which has fallen into our possession as the representatives of the bondholders and mortgage creditors of the Boston, Hartford and Erie Railroad Company.
We assume that you are aware, that, in addition to the parcel of
flats mentioned above, another large tract of lands and flats, purchased by the Boston, Hartford and Erie Railroad Company for like
purposes, and likewise conveyed to Messrs. Harvey, Whitney and
Groves, and upon which now stand the temporary structures of the
company in use as engine, car and machine shops, and adjoining the
Sir

:

sale

parcel mentioned above, has also been sold under proceedings to
foreclose the

mortgage

for the purchase

money

in

favor of the

Boston Wharf Company, of whom this parcel was bought.
As trustees under the mortgage made by the Boston, Hartford and
Erie Railroad Company to Robert H. Berdell and others, March
19, 1866 (known as the "Berdell mortgage"), we have taken possession of the property covered by said mortgage for default, and
for the purpose of foreclosure
and it is hoped and expected that
;

the foreclosure will

become complete, and the absolute

mortgaged property vested
in a few months.

in the

title to

the

bondholders under said mortgage,

The Berdell mortgage covers the entire railway and rolling-stock
an«l much of the other property of the company. Without adverting now to the legal question, whether it applied as a second mortgage to either of the parcels of land held by Messrs. Harvey, Whitney and Groves, and sold, as above mentioned, by the Common-
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weath and by the Boston Wharf Company to foreclose their first
and prior mortgages, it is sufficient to say that these mortgages to
the Commonwealth and to the Boston Wharf Company were such
in amount as the trustees under the Berdell mortgage could not by
any possibility pay. Nothing of consequence was paid by the
Boston Hartford and Erie Railroad Company toward these purchases.
Substantially the whole amount of the purchase-money with accumulated interest remained to be paid, and the mortgage, upon the
parcel sold by the Commonwealth, secured the entire State loan to

Thus these purchases of lands for terminal purposes amounted to little more than engagements securing
a right to obtain the lands by paying the entire purchase-money,
the interest and the Massachusetts State loan to the corporation.*
While, therefore, it would seem that the managers of the Boston,
Hartford and Erie Railroad had commendable foresight in regard to
the amount of land which would be required for the future wants
of the road, it is most unfortunate for us, their successors, to find
that no absolute title was acquired by them to a single foot of land
the

company

in addition.

purposes in South Boston, outside the location of the

for terminal

railroad.

So that the trustees, upon coming into office, found themselves
at the head of a railroad interest, embracing in actual use and
partially constructed, about four hundred miles of road, with no
land for shops or depot accommodation outside the track location,
at its most important terminus.
Under these circumstances, the trustees do but act under a sense
of their official duty when they respectfully remonstrate against any

by the recent foreclosure, come
into possession of the Commonwealth, that shall place it out of
the power of the bondholders, whom they represent, to avail themdisposal of the flats which have now,

selves of this property as soon as their title to the property of the
* The mortgage, Harvey

et cU., to

Wharf Company, secures
with interest. Date, November 20,
the Boston

the note of the

H. & E. R. R. Co. for $150,000,
1868. Accompanying this mortgage, is an agreement providing that the B., H. & E. R. R. Co., may,
within a certain time, relieve themselves from paying this note by filling and building
B.,

highway (Eastern Avenue).
The mortgage, Harvey et al, to Trustees for the Boston Wharf Company, secures the
payment of the bonds of the B., H. & E. R. R., to the amount of $1,200,000, with interest at 7 per cent.
Date, November 20, 1868.
The mortgage, Harvey et al, to the Commonwealth (being a first mortgage upon the
lands sold by the Commonwealth, and also a second mortgage upon the Boston Wharf
property) secures the payment of note of B., H. & E. R. R. Co. for $545,505, with
interest at 6 per cent., and also the repayment to the Commonwealth of all the State
part of a certain

•crip

which the

of the road.

B.,

H.

&

E. R. R. has received or

Date, July 21, 1869.

may

receive under the statutes in aid
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shall

become

soon as this shall take place, these bondholders will

become, according to the terms of the mortgage, a new corporation,
with all the powers of a corporation, instead of the limited powers
of trustees they will be the absolute owners of all the property;

mortgage title will become
a complete title and it cannot be doubted that they will both be
able to complete the road, and also that, with the road completed,
lands in Boston for depot and terminal purposes, suc'i as those in
question, will not only be needed, but will be indispensable.
We should be glad to see the work of improvement as to these
flats go on, and believe that our unwillingness to see the property
pass into other hands does not interfere with a comprehensive plan
Our powers and resources do not enable
for their development.
us to purchase this property, but we believe they may enable us to
rent it until such time as the new corporation to be formed by the
bondholders can act, if the plan to be adopted is such that the
Commonwealth would fill the land.
The Commonwealth has in this matter a twofold interest. It is,
covered by the Berdell mortgage

;

their

;

in the first place, the

Upon the

owner of nearly

one-fifth of the Berdell bonds.

completion of the foreclosure

will

be the owner of the

of the entire road and property; that

like proportion

become a stockholder, holding nearly

new

it

is, it

will

one-fifth of the stock in the

second place, that higher interest
with which the State must ever cherish works of public importance.
consideration of the public importance to Massachusetts
and to Boston of this railroad induced the State loan in the begincorporation.

It has, in the

A

ning.

The

loan which

was the cause of the
make the State a stockholder. While the

public importance of this road

now

is

to

public interest of the State

pecuniary interest can be,

is

its

certainly greater than

pecuniary interest

that of every other bondholder.

speak as

much

for the State as for

is

any private or
identical wi;h

Indeed, in thus speaking,

we

any other.

During the short time the property of this railroad has been in
the hands of its creditors, with all the embarrassments, limitations
and want of power incident to the situation, something has been done
toward completing and equipping the road. The work of grading
the

division

between Putnam and Willimantic

twenty-six miles

—a

—has slowly but steadily progressed

;

distance

of

the iron rails

and though the work
is not completed, it is now so far completed that trains can be run
from one end of the division to the other. Bridges and other structures deemed insufficient have been replaced by those of a more
for this division

have been bought and laid

;

—
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thorough character; considerable rolling-stock has been purchased and the trustees have endeavored to apply all the money
;

at their disposal as judiciously as possible

toward the substantial

improvement, completion and equipment of the road.

Under these circumstances, we

confidently believe that your hon-

orable board will, in the development of the

flats,

which you

shall

mature and recommend to the legislature, preserve for the new corporation which is to arise from these bonds, the property hereto-

and so well adapted for terminal grounds for this railroad, and will not by any act of yours suffer it to be alienated to
We count upon your forbearance,
other and different interests.
not toward the Boston, Hartford and Erie Railroad Company, but
toward its creditors, whom alone we represent, and of whom the
State is one, and the largest.
We trust and believe that those
creditors are at no distant day to become a strong, a vigorous and
fore selected

an honest corporation, managing a valuable railroad, a credit to
themselves, an honor to the State and an incalculable benefit to the

commerce of the harbor of Boston.
Respectfully, your ob't servants,

Wm.

Hart,
Geo. Talbot Olyphaxt,
Charles P. Clark,
T.

Trustees.

Boston, Jan.

13, 1872.

Hon. Josiah Quixor, Chairman of Harbor Commission.

—In

complying with your request, I have the honor to
report that I have examined, quite minutely, the subject of bridges
over Avaters surrounding Boston, and herewith submit a plan for
an iron bridge, which is designed especially to connect Boston and
Charlestown. I am satisfied that bridges of this description and
Sir:

of sufficient strength to support the heaviest

traffic

can be

built, at

the various points, and of the required dimensions, to cross any of
the waters surrounding Boston for the average cost,

For each square
Piers, per

"

Total,

foot of superstructure,

"

"

.

.

.

$5 00
2 00
$7 00

bridge to be built entirely of iron, and furnished with wood
pavement and power to operate the draw. This does not cover

The

—

—

.
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the abutments, fender piers, or the slight amount of grading necessary to obtain sufficient height to allow tow-boats to pass under.

Wherever

a sufficient pressure can be obtained from the city

water-pipes I would

recommend the use of water-engines

for motive-

power.

From my

experience with, and observation

of,

some of the

larg-

drawbridges in the world, I have no hesitation in saying
in my judgment, this draw would open or close in one

est pivot
that,

minute.

Very

respectfully,

E. H. Hewins, Civil Engineer.

Estimate of the

draw

cost of 3 piers, a

pier

and again 3

piers,

of the following heights, respectively:

f

Piers to be for a bridge 100 feet wide,

}
[

Draw

pier 45 feet

m

diameter,

.

Piers to be for a bridge 100 feet wide,

46
50
56
40
50
43

feet.

«
"

"
«
"

35

For

a bridge

between Boston and Charlestown

The draw -pier
is

to say,

and 29

supposed to have a thickness of 8 feet that
supposed to be a ring in cross-section, 45 feet external

is

is

;

feet internal diameter.

piers, see

For remaining dimensions of the

the drawing which accompanies this estimate.

In the six piers there are about

.

In the draw-pier there are about

.

12,342 cubic yards.
"
1,592 "

13,934 cubic yards.

Cut stone above water and "bed and build" stone below water,
laid by divers, will each cost about 120 per cubic yard.
13,934 cubic yards at $20,
Or say
»

Clemens Herschel,

8278,680 00

$300,000 00
Civil Engineer.

——

.
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Estimate of

the Cost

of Building a Tunnel, from the foot of Summer Street
to South Boston.

1.

Land and damages,

2.

Excavation in the approaches,

3.

"

"

4.

"

"

87

56.

$30,000 00
14,660 cub. yds.,
«

shore tunnels, 42,800

57,460 cub. yds.,
river tunnel,

5.

Back

6.

Retaining walls, masonry,

filling

19,444

"

@ $1.50,
@ 2.00,

and puddling,

86,190 00

38,888 00

22,500 00
.

.

@

5,890 cub. yds.,

15.00,

88,350 00

Shore Tunnel,
7.

Brick masonry, in cement, 12,234 cub. yds

,

@
$183,510 00

$15,
8.

Stone foundation blocks, 1,288 cub yds

,

@
25,760 00

$20,
9.

Concrete, 4,785 cub yds

,

@ 33^

cts.,

1,595 00

.

.

210,865 00

River Tunnel,
10.

Brick masonry, in cement, 6,635 cub. yds

11.

Stone foundation blocks, 505 cub yds

@

,

$99,525 00

$15,

@ 33£
@ $9,

12. Concrete, 1,985 cub. yds.,

13. Flagging, 2,580 sq. yds.,
14.

,

@ $20,

10,100 00

.

.

662 00

.

.

23,220 00

cts.,
.

Asphalt and brick laid in asphalt, 4,400
yds

,

sq.

@ $1,

4,440 00

137,947 00
15.

Wood

16.

Timber sidewalk,

17.

Brick sewer, drain-pipes, well, &c

18.

Wrought-iron fence

19.

Gas pipes and

pavement,

total,
total,

5,678

@ $4.50,
B. M., @ $30,

sq. yds.,

50,000

ft.

.

25,551 00

.

1,500 00

6,850 00

,

at approaches, 1,950

ft.,

@ $4,

7,800 00
1,500 00

fixtures,

20. Stone entrance houses, steps

and platforms,

6,000 00

.

Coffer-Dam,
21. Sheet piling

and timber, 245,000

ft.

B. M.,

@
$7,350 00

$30,

23. Iron rods, bolts,

&a,

....
@ $1.10,

47,873 00

Pumping, 300 days,

lineal,

ft.

24. Puddling, 43,521 cub. yds.,
25.

@ $1.25

3,400 00

22. Sheet piling driven, 2,720

@ $30,

.

2,500 00
9,000 00

.

70,123 00

$734,064 00
10 per cent, for contingencies and omissions,

73,406 00

Engineering and superintendence, &c

75,000 00

Grand

Total,

,

.

$882,470 00

—

.
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of Building a Tunnel 32' wide, from Charlestown

to

Boston.
1.

Land and damages,

2.

Excavation in the approaches,

3.

"

"

4.

"

«

$60,000 00
20,354 cub. yds.,
"

shore tunnels, 87,400

107,754 cub. yds.,
39,000

river tunnel,

"

and puddling,

5.

Back

6.

Retaining walls, masonry,

7.

Brick masonry, in cement, 24,804 cub. yds.,

filling

@ |1.50,
@ 2.50,

161,631 00
97,500 00
35,000 00

7,848 cub. yds

.

@

,

15 00,

117,720 00

Shore Tunnel,

@ $15,
8.

$372,060 00

Stone foundation blocks, 2,522 cub. yds.

@
50,440 00

$20,
9.

Concrete, 9,210 cub. yds.,

@ 33£

cts

.

,

3,070 00

.

425,570 00

River Tunnel,
10.

Brick masonry, in cement, 13,270 cub.

11.

Stone foundation blocks, 1,010 cub. yds

yds.,

@ $15,

$199,050 00
,

@
20,200 00

$20,

@ 33£ cts
@ $9,

12. Concrete, 3,970 cub. yds.,

13. Flagging, 5,160 sq yds.,
14. Asphalt

@

and brick

,

.

laid in asphalt,

.

.

1,323 00

.

.

46,440 00

8,880 sq. yds

,

8,880 00

$1,

275,893 00
15.

Wood

16.

Timber sidewalk, 75,000

pavement,

total,

10,183
ft.

B

17. Brick sewer, drain-pipes, well,
18.

Wrought-iron fence

19.

Gas pipes and fixtures*

sq. yds.,

M.,

&c

@ $4.50,

@ $30,

9,900 00

.....

20. Stone entrance houses, steps

2,250 00

,

at approaches, 2,600
.

45,824 00

.

.

ft

and platforms,

lineal,

@

10,400 00
2,000 00
6,000 00

.

$1,249,688 00
10 per cent, for contingencies and omissions,

Engineering and superintendence, &c,

.

.

124,969 00
125,000 00
$1,499,657 00

Add

cost of coffer-dam,

and

cost of using same, as on page

263,175 00

91,

Grand Total,

$1,762,832 00

—
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of Building a Tunnel 64' wide, from Charlestown

the Cost

to

Boston.
1.

Land and damages,

2.

Excavation

3.

"

44

shore tunnels, 155,400

4.

"

44

river tunnel,

$60,000 00

in the approaches,

32,354 cub. yds.
44

44

187,754 cub. yds.,
44

78,000

5.

Back

6.

Retaining walls, masonry, 7,848 cub. yds.,

filling

@ $1.50,
@ 2.50,

281,631 00
195,000 00

and puddling,

50,000 00

@ $15,

.

117,720 00

.

Shore Tunnel,
7.

Brick masonry, in cement, 44,108 cub.

yds.,

@ $15,
8.

$661,620 00

Stone foundation blocks, 4,311 cub. yds.,

@
86,220 00

$20,
9.

Concrete, 17,606 cub. yds

,

@ 33£

cts.,

5,869 00

.

.

753,709 00

River Tunnel,
10.

Brick masonry, in cement, 26,540 cub. yds.,

@ $15,
11.

$398,100 00

Stone foundation blocks, 2,020 cub. yds

,

@
40,400 00

$20,
12.

Concrete, 7,940 cub yds.,

13. Flagging, 10,320 sq. yds

14. Asphalt
yds.,

and brick

,

@ 33J
@ $9,

cts.,
.

.

.

2,646 00

.

.

92,880 00

laid in asphalt, 17,760 sq.

@ $1,

17,760 00

551,786 00
15.

Wood

16.

Timber sidewalk, 150,000

17.

Brick sewer, drain-pipes, well, &c,

18.

Wrought-iron fence

19.

Gas pipes and

pavement,

total,

20,366
ft.

sq.

yds

B. M.,

,

@ $4.50,

@ $30,

4,500 00

....
.

19,800 00

.......

at approaches, 2,600', lineal,

fixtures,

91,648 00

.

20. Stone entrance houses, steps and platforms,

@ $4,

10,400 00
4,000 00

12.000 00

.

$2,152,194 00

10 per cent, for contingencies and omissions,
Engineering, superintendence, &c,

215,219 00

.

200,000 00

.

$2,567,413 00

Add

cost of coffer-dam,

and

cost of using same, as

on page
412,005 00

91,

Grand

Total,

12

$2,979,418 00

—
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Estimate of

Cost of an Iron Coffer-Dam, as shown on

the

[Jan.

Plan

8,

and of

using same for the Construction of the Charlestown Tunnels.

[The estimate of the

cost of the coffer-dam

was made

builder of iron ships, floating dry docks, and other
calculated for a depth of water of 60

Cubic displacement per foot in depth,

.

Draught of coffer-dam, not weighted,
External dimensions,
"

Internal

.

.

112' long

.

100'

"

work of same nature, and

X
X

1,944 sq.

124,417

.

.

.

.

undersigned by a

C. H.]

ft.

....

Displacement per foot in depth,

for

ft.

lbs.

about 9£

.

62'

wide

50'

"

X
X

ft.

60' high.
60'

"

lbs.

y

Side-plating

av'ge], 38,880 sq.

[T

Longitudinal

T

6,480

Rivets and straps to above,

Bulkhead

plating,

12,240

Butt straps and

505,440

lbs.,

288,000

....
@

61,000

24,000

iron,

Vertical angle iron,

4,080

rivets,

@ 13
@ 12
@ 8 lbs

lbs.,

ft

,

ft.,
ft.,

10 lbs

sq. ft.,

@4

ft.,

,

,

plating,

Angle

iron,

and

10

lbs.,

19,440

8

lbs.,

7,680

22,320
.

1,944 sq.

.

under deck,

960

ft.,

ft

,

@

@

400

Rivets,

Tension rods,
"

Strap iron,

.

.

Angle

;

.

iron,

@
@
6" X 1", 700
@
3" X 3", 1,608 ft, @

.

500

ft.,

\\" diam.,

4 lbs

,

2,000

.

556

ft.

1"

4 lbs

,

1,500

5 lbs

,

3,500

8 lbs

,

12,864

"

ft.,

Rivets,

1,200

Add

Add

122,400

lbs.

rivets,

Deck

51,840

416

5 per cent, for omissions,

....

Total weight,

1,100,000

55,000

1,155,000
9

Cost, delivered, 9

cts.

per

lb.,

....

$103,950 00 $103,950 00

Using coffer-dam once,
Excavation, in pneumatic chambers, 1,440 cub.
yds
$5,
,

@

Pumping and compressed
tunnel, 60 days,

air

$7,200 00

during building of

@ $60,

3,600 00

@

Driving about 105 fender piles,
$5 and fenders,
Raising coffer-dam and removing,
.
.
.
Cost of using coffer-dam once,

.

.

.

1,000 00

500 00
$12,300 00
11

Cost of using coffer-dam 11 times,

.

.

.

135,300 00

—
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ft.
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wide with coffer-dam,

.

.

.

$239,250 00

10 per cent, for contingencies,

To be added

to estimate

23,925 00

of tunnel 32

Cost of using coffer-dam 22 times,

ft.

wide,

....

@ $12,300,

.

.

.

$263,175 00

$270,600 00
103,950 00

Cost of iron coffer-dam,

10 per cent, for contingencies,

To

.

be added to estimate of tunnel 64

Value of coffer-dam

after

work

is

ft.

.

wide,

....
....

$374,550 00
37,455 00

$412,005 00

completed, $60,000 to $70,000, which

is

not deducted in above estimates.

Clemens Herschel,

Civil Engineer.

REPORT OF GEN. GEORGE THOM TO GEN. A.
HUMPHREYS, CHIEF OF U. S. ENGINEERS.
U.

General

Engineer Office, Boston, Mass., January

Humphreys, Chief of Engineer^
States Army, Washington, D. V.

A, A.

Gen.

Brig.

S.

:

—I have

6.

1872.

United

the honor to submit the following report of

operations during the six months ending

December

31, 1871, for

the improvement of the several harbors and rivers under
-charge, in the State of Massachusetts, viz.
I.

The

Boston Harbor.

several contemplated works

The

my

:

now

in progress, for the preser-

vation and improvement of this harbor are the following,
1.

A.

sea-wall, for the protection

viz.

:

and 'preservation of Point

Allerton.
2.

The

sea-wall, for the protection

and preservation of Gallop's

Island.
3.

The

sea-wall, for fche protection

and preservation of Long

Island Head.
4.
5.

The completion of the removal of Kelly's Rock ; and
Deepening the channel by dredging through the Upper Mid-

dle Bar.

:
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Sea- Wall on Point Allerton.

Work upon
a contract

this wall

made May

was commenced

24,

[Jan.

-

in September, 1870,

under
1870, with Mr. James M. Andrews and
;

was carried on under that contract until the first of June, 1871
when the appropriation, under which the contract was made was
exhausted. The work was thence continued, under the new appropriation of March 3, 1871, with hired labor and machinery, until
and, since then, under a contract made the
the 20th of August
26th of July, 1871, with Mr. James M. Andrews, the former con;

;

tractor.

months the following work has been done.
with concrete foundation and backing laid, an

During the past
Granite facing,

six

average of 219 linear feet; granite coping laid 439 linear feet; leaving to be done, in order to complete the wall to
length of 1,230

feet,

its

contemplated

an average of 541 linear feet of wall (including

concrete foundation, backing and coping) to be laid
cubic yards of earth to be

moved and placed

as

back

;

about 5,100

filling

and on

the slopes of the bluff in rear; and 2,050 superficial yards of paving
to be laid behind the wall.

Sea- Wall on Gallop's Island.

Work upon

was commenced in the year 1868, under a
contract made May 26, 1868, with Mr. James Andrews, of Biddeford, Me., and was carried on under that contract until the end of
April, 1871
and since then, with hired labor and machinery, up to
this wall

;

the latter part of September.

The

progress

made during

the past six months

is

as follows, viz.

1,140 superficial yards of granite paving has been laid

;

51 cubic

yards of dry wall built to connect the eastern end of the sea-wall
with the bank in its rear; and about 300 cubic yards backfilling
placed

;

whereby the whole sea-wall has been completed to

its

contemplated length of 1,745 feet
there remaining only about
5,000 cubic yards of grading to be done on the bluff in its rear.
;

Sea- Wall on

The

construction of this wall

Long

Island.

was commenced

in

August, 1870,

by Mr. James Andrews, under a contract made May 24, 1870, and
work was carried on under that contract until the 1st of June,

when the appropriation, under which the contract was made,
became exhausted.
The work was then continued, under the
appropriation of March 3, 1871, with hired labor and machinery,
until the 21st of August; and, since then, under a contract made
July 26, 1871, with Mr James Andrews, the former contractor.
1871,
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During the six months ending December 31, 1871, the following
work has been done upon this sea-wall, viz.
granite facing, with
concrete foundation and backing laid, an average of 498 linear
:

feet; granite coping 798 linear feet;

of back

—

and about 2,500 cubic yards

which leaves to be done, in order to complete
contemplated length of 2,100 feet, an average of

filling placed,

the wall to

its

868 linear feet of wall (including concrete foundation, backing and
coping) to be laid

grading to be done

;

;

about 5,400 cubic yards of back filling and
3,460 superficial yards of granite paving to be

and 50 cubic yards of dry wall to be built, in order to connect the south-eastern end of the wall, with the bank in its rear.

laid

;

Kelly's Rock.

In 1869 and 1870, this rock was broken up and removed, to a
depth of 23 feet at mean low water, with the exception of a few
projecting points, which

still

have but 2l£ of water upon them.

Tipper

The contemplated plan
in the excavation of a

Middle Bar.

for the

improvement of

channel through

it

this bar, consists

to a width of 600 feet,

and to a depth of 23 feet at mean low water. From surveys recently
made, it appears that the average length of the projected cut is
2,200 feet and that the depth of the excavation will vary from
one to seven feet. This will require the excavation of about
;

250,000 cubic yards, in addition to that already dredged.

Under

a contract

made May

24, 1870,

with Mr.

Emory R. Sew-

Albany, N. Y., dredging was carried on at this bar until
the 1st of June, 1871, when the appropriation under which the
contract was made, became exhausted 26,120 cubic yards having
ard, of

—

been removed under that contract, whereby one cut was opened
nearly through the bar to a width of 45 feet, and to a depth of
from 20 to 23 feet at mean low water; some progress was also
made on a second cut.
Under instructions from the department, proposals were again
invited for continuing this

work by

contract, under the

new

appro-

1871 ; and a contract was made July 29, 1871,
with Mr. R. G. Packard, of Brooklyn, N. Y. (who was the lowest
of five bidders) for doing this work at 57 cents per cubic yard, the
priation of

March

3,

work contracted for to be completed on or before the 30th of June,
1872.
The quantity to be dredged under this contract, is not to
exceed 40,000 cubic yards; whereby (with the dredging already
done) a channel of 150 feet in width will be obtained, with a depth
of 23 feet at mean low water. In the early part of December, Mr.

——
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[Jan.

Packard commenced operations with his dredging machine but,
on account of the weather found it impracticable to continue work,
which was accordingly suspended till spring.
The balance of the appropriation, available for the improvement
of Boston Harbor, July 1, 1871, was $78,644.17. Amount available therefor, January 1, 1872 (excluding retained percentage and
other outstanding liabilities), is $18,835.63, the most of which it is
contemplated to apply to the dredging on the Upper Middle Bar.
;

II.

The

Meekimack River, Massachusetts.

following works were originally contemplated for the im-

provement of this river, viz.
1. The removal of obstructions at the Upper and Lower Falls,
above Haverhill, Mass.
2. The removal of Gangway Rocks, in Newburyport Harbor,
:

Mass.
3.

The removal of

"

The

Boilers " near the city wharves at

New-

buryport.

The removal of the wreck of the schooner Globe, a coal
sunk at the mouth of the river near Newburyport Light.

4.

sel

By Act

of Congress of July 11, 1870, there
priated therefor

And by Act

of

March

3,

was appro$25,000 00
25,000 00

1871,

$50,000 00

Total

Amount expended during

the

fiscal year,

ending June
24,996 34

30, 1871,

Amount

ves-

$25,003 66

available July 1, 1871,

With the amount expended by my predecessor (Gen. Foster)
upon the above works in the fiscal year ending June 30, 1871, progress was made as follows, viz.
1. The main Gangway Hock was broken up and removed to a
depth of nine and one-half feet at mean low water and a commencement made upon the removal of North Gangway Rock.
2. The removal of the wreck of the schooner Globe completed.
3. 475 cubic yards of material removed from the channel in the
" Lower Falls," above Haverhill.
Under the appropriation made by Act of March 3, 1871 (which
:

;

by the Act had to be applied exclusively to the improvements above

—
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Haverhill), proposals were invited for continuing the dredging at

Lower and Upper Falls to a width of sixty feet and a depth of
four feet at mean low water; and on the 31st of May, 1871, I made

the

a contract with Mr.

W.

Fretch of Boston, Mass. (the lowest of
three bidders) for doing the work at $10 per cubic yard, to the
extent of the funds available therefor.
Under the contract, Mr. Fretch has excavated and removed 2,100
cubic yards from the "

S.

Lower

Falls," in completion of his contract.

In addition to this a ledge which extends directly across the channel at these falls, has been partially broken up, ready for removal.

The work thus

done consists in excavating to a width of 60
feet a channel through the lower portion of the falls up to where
crossed by the sunken ledge the partial breaking up of the ledge
and some dredging in the channel above the ledge. So that, with
the work done at the " Lower Falls " in the years 1870 and 1871, the
channel may be considered as about one-half completed but not
so as to give a continuous channel of the required depth through
far

;

;

;

the

falls.

The amount

that has thus been expended upon this

the six months ending Dec. 31, 1871,

is

work during

$24,399.94, leaving an un-

expended available balance of $603.72.
Finding, during the progress of the work, that additional surveys

would be necessary

for its proper prosecution, I

have had, with

your approval, an examination made of the river, from the foot of
Hazeltine Rapids, up as far as Lawrence (a distance of 7^ miles),
and accurate surveys made at the several rapids and shoals requiring improvement.

This survey shows that the amount of work required for improving
the navigation of this river greatly exceeds that heretofore esti-

mated

for,

and

that,

although

it

is • practicable

to

make

the river

navigable with a depth of four feet of water at low water through
the " Hazeltine Rapids " and the " Lower Falls," to the head of tide-

be impracticable to make it navigable through and
above the "Upper Falls" (without a vast amount of excavation)
except in the most favorable condition of the river, which will be

water,

it

will

stated in a special report as soon as the drawings shall be completed.

The

an estimate of the quantity of work to be done,
and the cost of same, for thus improving the navigation of this
following

river, viz.

:

is

—
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1.

Excavating a channel (60 feet wide and 4 feet
deep, at mean low water) through " Hazeltine

Rapids,"— 1,900 cubic yards, at $6,
Completing the channel (to same width and
.

2.

depth) at the "

Lower Falls,"

$11,400 00

.

.

—2,500 cubic yards,
15,000 00

at $6,
3.

Excavating a channel (00 feet wide and 4 feet
in depth) at the "

Upper

Falls,"

rocks from channel below

and removing

—6,500

cubic yards,

39,000 00

at $6,
4.

Excavating channel through shoals Nos. 4 and 6
(above " Upper Falls ")— 4,000 cubic yards, at $3,

5.

[Jan.

12,000 00

Engineering expenses and other contingencies,
7,600 00

say,

Estimated cost of obtaining a navigable depth of
four feet, up to the Lower Lock, at Lawrence,
at an ordinary stage of the river

tion to the

—being

in addi-

amount already expended thereon
$85,000 00

is,

Even with

this

work,

medium

rent (which, in a

believed that the velocity of the cur-

it is

stage of the river,

is

three miles per hour)

would make navigation exceedingly difficult whilst a channel,
excavated to a width sufficient to materially reduce this velocity,
would so lower the river above as to require the removal of several
;

bars not herein estimated

for.

The only practicable method

of

making

this river navigable, at all

stages of the water (except in freshets) up to Lawrence,

is,

in

my

opinion (which has been confirmed by the results of the recent survey), to build a

dam and

"Lower

about 1,000
height, the cost of which, with the

lock at the

Falls,"

and nine feet in
dredging that would be required at " Hazeltine Rapids," the " Lower
Falls," the " Upper Falls " and above, would probably be not less

feet in length,

than $130,000, in addition to the work already done.
This would not only give a channel that would be navigable in

all

by boats drawing four feet
the rapid and dangerous currents at

stages of the river (except in freshets)

of water, but would obviate
the "

Lower

Falls "
III.

all

and above.

Taunton River, Massachusetts.

The improvement contemplated

for this river consists

excavation of a channel to a width of sixty

feet,

in

the

and a depth of

1872.]
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56.
(or nine feet at

water), through the several shoals which obstruct

between Dighton and Weir

its

mean high
navigation

Taunton

village, in the city of

—a

dis-

tance of six miles.

By Act

of Congress of July 11, 1870, there

appropriated for this

And by Act

of

March

work the sum of

3,

was

....

1871,

.

$10,000 00

.

10,000 00

$20,000 00

Total,

Amount expended
June

during the

fiscal

year ending

608 00

30, 1871,

Balance available July

1,

1871,

.

.

$19,392 00

.

After inviting proposals for this work, a contract was made, March

by

29, 1871,

my

predecessor (Gen. Foster) with Mr.

Emery R.

Seward, of Albany, N". Y., for excavating the proposed channel
through " The Needles," at five dollars per cubic yard.

commenced on the 7th of

and was satisfactorily completed on the 22d of November, 1871
whereby the
channel at this place, which before was the most dangerous and
difficult of any in the river, is now safe and unobstructed.
This contract was

July,

;

Plymouth Harbor, Massachusetts.

IV.

The improvement contemplated

for this harbor consists in the

construction and repairs of a bulkhead and jettees on

made

for the preservation* of the beach,

and

Long Beach,

for its

protection

from the storms to which it is exposed.
This beach serves as a breakwater, and affords to the harbor
only protection from the easterly storms.

its

By an Act of Congress, approved July 11, 1870, there
was appropriated

for the

improvement of

harbor,

And by Act

of

March

3,

1871,

this

....

Amount expended during

the

fiscal

year ending
11,093 49

30, 1871,

Amount

10,000 00

$20,000 00

Total,

June

$10,000 00

available July 1, 1871,
13

....

$8,906 51
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On
dell,

the 26th of May, 1871, I

made

[Jan.

a contract with Mr. J. A. Blais-

of Greenland, N. H. (the lowest of five bidders) for completing

Long Beach, at
made a contract

the brush bulkhead and jettees near the extremity of

83.86 per linear foot

;

and on the 27th of

May

I

with Mr. George Clapp, of Boston, Mass. (the lowest of six bidders),
for delivering and piling stone upon the beach, at its outer extremity,

so as to connect the beacon with the

wooden bulkhead,

at $2.25

per ton.

Work was commenced

under both these contracts in the month
that on the brush bulkhead and jettees was satisfactorily
of June
finished in August, 1871, under which 641^ linear feet were completed and the contract with Mr. Clapp for the stone bulkhead
was completed in the month of September, 1871, under which
2,028 tons were delivered and placed in position.
In addition to the work completed under the contracts, extensive
repairs have been made upon the brush bulkhead and jettees along
the beach, and beach grass planted in places where most necessary.
These repairs were also finished in the month of September, 1871,
when all the contemplated works were completed, with the expectation that nothing further would be required, unless rendered
necessary by storms, from which the beach is at any time liable to
;

;

injury.

The

strength and efficacy of these bulkheads and jettees were put

by the extraordinary gale of November 15,
1871, during which the tide rose about five and one-half feet above
its ordinary height
and by which some damage was done to a portion of the bulkhead built in 1870, but not so serious as to endanger
the security of the harbor. These damages it is contemplated to
to a very severe

test

;

repair early next spring.

The unexpended balance
for this work,

is

of appropriation which

is

now

available

$868.38.

V.

Hyannis Harbor, Massachusetts.

The improvements contemplated

for this harbor consist in the

reconstruction of the breakwater, in the following manner,

The random

viz.

:

from low water, where
it has a thickness of twenty feet, up to about four feet above high
water, where it is from sixteen to eighteen feet thick upon this
foundation is placed a top wall (in two courses), having a rise of
three feet, and a width of ten feet, strengthened by dowels of comstone of the old

work

is

rebuilt

;

position metal.

This breakwater

had been

rebuilt

is

about 1,170 feet

on the

first

in length, of

of January, 1870.

which 695

feet

—
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Under the Act of Congress of March 3,
tional sum of $10,000 was appropriated

1871,

by which the
work,

for this

I

addi-

made

a

contract on the 9th of June, with Mr. George Clapp, of Boston,

Mass. (the lowest of two bidders) for completing 250 running feet
of the breakwater, at $37.50 per running foot.

Soon afterwards he commenced work, having on the 30th of June
built up 175 running feet, ready for its top wall.
In the month of
September he had rebuilt and finished 250 running feet of the work
in completion of his contract.

The unexpended balance
the

first

Amount

available for the

of July, 1871, was

since

expended thereon,

work on

....

Balance (on hand) available January

1,

1872,

There now remain to be rebuilt 225 running

$8,906 49
8,726 34

$180 15

.

feet,

the estimated

cost of which, including contingencies, is $10,000.

VI.

Provincetown Harbor, Massachusetts.

The work done up

to the

first

of July, 1871, for the improvement

and preservation of this harbor, was as follows, viz.
1. Bulkheads and jettees of various descriptions had been built
from time to time, along Beach Point, for its preservation and protection, both by the United States Government and by the local
:

authorities.
2.

A

3.

A dike was built in

dike was built in 1868, by the State of Massachusetts,
across the outlet of East Harbor Creek.
1869,

by the United States Government,
the " Wading Place," near " High

Harbor Creek, at
Head," about two miles above the outlet of the creek.
4. A dike was built in 1870, across the head of Lancey's Harbor, at Abel Hill, in order to prevent the washing and flowing of
sand through that place down into the main harbor of Provinceacross East

town.

Wooden

bulkheads and jettees had been built at different
times for the protection and preservation of the beach on Long
5.

Point.

A stone

apron-work had been commenced for the protection
and preservation of the outer end of Long Point, opposite the lighthouse and the " Three-gun battery."
7. Beach grass had been planted on Long Point, Cove Section
and Oblique Section and at the last two places brush had also
been laid for their further protection.
6.

;

——
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The work contemplated
of the harbor,
1.

A

2.

The

is

to be

as follows, viz

done

for the further

[Jan.

improvement

:

dike across the head of Lancey's Harbor, at Abel Hill.
repair of the existing bulkhead

and

jettees,

and planting

of beach grass along Beach Point and the State dike.

Completing the stone apron-work for the protection of Long
Point, requiring about 1,000 tons.
3.

4.

A work to prevent the

extension of the

flats

between Stevens'

Point and Lobster Point.
5. The planting of beach grass for the protection of the outer
sand hills lying between the State dike and Cove Section, for an
extent of nearly one mile.

To

6.

provide for annual repairs of the bulkhead and jettees.

The estimated cost of the above works is,
The balance of the appropriation available
harbor, on July

On

1,

1871, was,

.

.

$19,029 25

....

for this

89,029 25

the 25th of August, I submitted a project for the further

improvement of the harbor, with the funds available therefor,
based upon the information furnished by the very accurate and
comprehensive survey recently made by Mr. Sophus Haagenson,
assistant civil engineer.

This project, which was approved by the department, embraced
the three following items, viz.

:

Building by contract a dike, on a plan submitted, across the
head of Lancey's Harbor (at Abel Hill) in order to prevent the flow
1.

of tide and sand into the inner harbor of Provincetown.
2.

Repairs of the brush bulkhead and jettees, and planting of

beach grass along Beach Point and the State dike.
3. Extending the stone apron-work for the protection of Long
Point.

Proposals were invited for building the dike, and, on the 17th of
October, 1871, a contract was made with Mr. Samuel Dyer, of
Truro, Mass. (the lowest of five bidders), for doing the work for
the sum of $5,250, under which contract the dike is to be finished on or before the 30th of June, 1872.
Notwithstanding the
unfavorable weather, Mr.

Dyer has made

satisfactory progress in his

—

work, with the probability of completing it in March next all the
round piles being now driven, capped and braced, and a commencement made on the sheet-piling.
Extensive repairs have also been made upon the bulkhead and
jettees

on Beach Point, and beach grass planted, and three hundred

—
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and eight tons of granite deposited near the extremity of Long
Point, in conformity with the approved project.

The unusual

gale of the 15th of

November, 1871, during which

the tide rose about five and one-half feet higher than usual, did

much damage

to the bulkhead

and jettees on Beach Point near the

State dike (since partially repaired), whilst, at the southern part

of the beach,

condition was very

its

much improved by

the gale.

end of Long Point was unchanged by this
gale, although the wooden bulkhead around the light-house was
washed away.

The beach

The

at the outer

available balance of the appropriation pertain-

ing to this harbor, on the 1st of January, 1872,

Of which

there will be due for dike,

is,

$6,651 30

when com5,250 00

pleted,

Leaving a balance of

$1,401 30

to be applied to additional repairs of the bulkheads

and jettees on

Beach Point.

Very

respectfully,

your obedient servant,

Geo. Thom,
Lieut, Col. of Engineers, B'vt. Brig. Gen.,

JJ.

S.

A.

MEMORIAL TO CONGRESS IN BEHALF OF EDGAR-

TOWN HARBOR,
To

the Honorable

Senate

and House

of Representatives

of

the United

States,

in

Congress assembled:

The undersigned, Harbor Commissioners of

the

Commonwealth

of Massachusetts, acting under the authority and on behalf of the

Commonwealth, respectfully present the following memorial
About two years ago, during a violent gale, the southern inlet to
the harbor of Edgartown was wholly blocked up by masses of sand
driven in by the waves of the sea. This event not only deprived
the local community of a direct communication with valuable fishing grounds, and lost to stranger vessels, approaching from sea, a
means of obtaining pilots before venturing across the shoals or
through the dangers of Muskeget Channel, but it so changed the
regimen of the currents in the harbor itself that the main channel,
directly in front of the town, began to grow narrower and more
said

shallow.

:
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Apprised of these changes, by the people of Edgartown, this
Board made immediate application to the Superintendent of the
Coast Survey for information, in response to which, all the details
of past examinations were furnished and a

execution of this
rience in studies
this particular

experience.

new

survey ordered.

The

new work was assigned to officers of long expeof this kind, who were, happily, very familiar with

neighborhood

The

—the

field-work

scene of their early professional

was commenced

once by these

at

gentlemen, under the personal inspection of their
recently transmitted to this

Board

their reports in

chief,

who

has

full.

These reports show that the complaints and fears of the community were by no means groundless; that the south beach has
become a continuous and firm barrier which may resist for many
years the attacks of the sea; and that the order of the harbor
streams has been so completely changed that the scour, upon which
the maintenance of the main channel depended, has greatly diminMoreover, they furnish the measure of the ill effects already
ished.
developed near the main entrance, where the area of channel
section, in front of the town, has declined twenty-five per

As

a port of refuge this harbor, from

its

centum.

peculiar situation, has

been of inestimable value to maritime commerce.

The

south-eastern coast of Massachusetts

portion of the Atlantic shore.

Its

is

the most dangerous

widely extended shoals, and

its

bewildering currents, have been the dread of the mariner since the
earliest

much

settlement of our country.

Lying so near the track of

of the foreign commerce of the country, as well as in the

dangers must be braved every
of merchant vessels larger, it is said, than

route of a vast coastwise trade,

its

day of the year by a fleet
any other in the world. In the midst of this region of danger, and
as if to redeem and mitigate its perils, lies the harbor of Edgartown,
offering good anchorage, always easy of access, and perfectly sheltered.
Situated at the junction of Muskeget Channel with Nantucket Sound, and but a short distance from the head of the Vineyard Sound, it may be said to be always under the lee for vessels
approaching our shores from any direction. It has, furthermore,
gained additional importance of late years, because the bight of
Monomoy, known to seamen as the "Powder Hole" which formerly
served as a refuge in easterly gales, has been wholly destroyed as

an anchorage by an encroachment of sands, not unlike that which
now threatens the harbor for which we plead.
The frequency of the surveys made by the government during
the last twenty-five years, at and near Edgartown, indicates the

importance which has long attached to the exploration of

all

the

—
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resources of this national harbor; and the dependence of

channel upon the tidal circulation which

its

its

main

two openings permitted,

was announced by the Coast Survey, as a curious physical fact,
more than fifteen years ago, before any apprehension of injurious
change existed, and before any project of improvement had been
suggested.

During the

thousand vessels

of 1870 and the

two
entered the inner basin of Edgartown, and most

last quarter

of these sought only shelter

own, and
wind and

The
from

is

not, like

tide, in

last

;

first

for this port has little trade of its

Vineyard Haven, a halting place to wait

for

ordinary weather.

two winters have not been very

ice in the

quarter of 1871,

severe, yet the difficulty

harbor has been unusually great, and

is

supposed to

have resulted from the feeble movement "of the currents, and from
the absence of the warmer ocean water since the inlet closed.
That nothing might be wanting in our deliberations upon this
subject, we have submitted all the evidence to our Advisory Council, composed of United States officers of long experience, and it
is their summing up of the case that we give below
" The recent sanding up of the opening through Cotamy Beach,
deprives the harbor of Edgartown of that tidal circulation upon
which has depended, we confidently assert, the maintenance of the
fine channel leading from the outer roadstead to the perfectly shel
tered basin near the town. Should the beach remain closed, we have
no doubt that this channel will be injured, and a valuable national
harbor of refuge deprived of one of its greatest advantages. Ex:

-

cept

Wood's Hole, which

is

at times difficult of access, this the only

The
Provincetown and Newport.
regimen of the currents has wholly altered since the inlet was closed,
and an accumulation of sand actually commenced opposite the

perfectly safe

port between

town.
"

An

aquaintance with the hydrography of this neighborhood, at
times very intimate, during a quarter of a century, discovers to us

no fundamental changes in the physical conditions, and we believe
that with the artificial opening of the inlet, nature will at once
respond to the efforts of the engineer, resume her good offices,
restore the former regimen of the currents, and maintain perhaps
advantages that have distinguished this harbor.
inlet will repeat the history of those which have

for years, all the

That the new

before existed, shifting eastward and ultimately closing,

doubt; but the remedy
never be expensive."

may

we do

not

always be easily repeated and will

In view of these well- determined

facts,

and the conclusions care-
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based upon them, your petitioners pray that an appropriation
be made during the present session of Congress, for re-open-

ing the southern passage-way from the harbor of Edgartown to the
ocean.

Josiah Quincy.

Darwin
J.

E.

Ware.

N. Marshall.

F.

W.

W.

T.

Lincoln.

Grammer.

REPORT OF PROFESSOR HENRY L. WHITING ON
EDGARTOWN HARBOR.
Boston, Mass., January

2, 1872.

Professor Benjamin Peirce, Supt. U. S. Coast Sumey.

Dear

Sir:

—In

compliance with your instructions of 18th July

proceeded to Edgartown, Martha's Vineyard, to make a survey
of the changes in the topography of the harbor for the purpose of

last, I

comparing the results with those of my former surveys of this
locality, and in connection with the physical surveys of Prof.
Mitchell, to ascertain, if possible, the effect of these changes upon
the harbor!

The comparison of

the surveys just

— 1846, 1854, 1855

made with

those of previous

—

and 1856 giving intervals of fifteen and
twenty-five years, affords data for most interesting study, and gives
an accurate exhibit of the action of waves and currents along this
dates

section of the coast.

In his former and late reports, Prof. Mitchell has stated the
peculiar physical relation of the tides of the Vineyard and

Nan-

tucket Sounds to those coming upon the south shores of the islands
of Martha's Vineyard and Nantucket, and the circulation of currents

through Edgartown Harbor, and the former opening in Cotamy
Beach. I will not, therefore, discuss these subjects in my report,
but merely give their

effects as

At the time of my
Cotamy Beach was at

they appear.

survey in 1846, the opening through
the eastern corner, so to speak, of the bay,
first

but not beyond the south-western point of Chappaquiddick Island

;

was formed by this point of Chappaquiddick and
the east end of the beach, and was about two thousand feet in
width*
Within the opening, however, were two small sand islands,
with channel-ways between and on either side of them. This conin fact, the inlet

—
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dition of the inlet corresponded in its general location

and width

to

shown on the maps of Des Barres of 1776.
In 1856 I was ordered by Prof. Bache to make a resurvey and
examination of this same locality, in order to determine the position
and dimensions of the new opening which was reported to have
been made by a then recent storm.
By this survey I found great changes had taken place since 1846.
The old inlet had worked about one mile to the eastward of its
former site, and the point of the beach had lapped by the end of
Chappaquiddick over half a mile. The shore of this island, along
its south-western face, had washed away to the extent of about
2,300 superficial feet. This action had changed the character and
that

capacity of the inlet from a broad opening, of 2,000

feet, directly

much narrower channel

opposite the waters of the bay, to a

confined

between the fast land of Chappaquiddick and the beach. This
waterway between the ocean and the bay was about 3,000 feet in
length, and about 500 feet in width.
The new inlet had broken open about opposite the middle of the
1856,
about 1,400 feet in
bay, and was, at the time of my survey,
width, thus restoring the total inlet capacity, so far as width was

—

—

concerned, to nearly that of the old inlet of 1846.

we have had no determination of the beach until
made last summer, when it was found to extend across

Since 1856

surveys

entire south part of the bay, with

no opening into the ocean.

the
the

We

have, however, quite reliable local information concerning the inter-

mediate changes, from which
facts

we have

obtained the following general

:

Soon

after the "

west opening," so

the " east opening " closed, and the

called, of 1856,

new west

the law of motion which seems to govern

south side of the island, began

its

tinued until

of

it

reached the

site

all

was formed,

opening, following
the inlets on the

movement eastward, and conthe former inlet of Des Barres,

and of the Coast Survey of 1846, passed on to the site of the inlet
of 1856, and still continued working eastward until the point of
beach forming its outer chop reached a point in line with the general
trend of the east shore of Chappaquiddick. Here the rapid tidal
For
currents of Muskeget Channel checked its further progress.
a time the tidal currents into and out from Cotamy Bay battled
with the sea-dash upon the shore, the latter gradually gaining
ground upon the current power, crowding the beach further and
further toward the main land of Chappaquiddick and narrowing the
waterway between them, until, at the occurrence of a storm and
14
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most easterly portion of the beach was
beaten in upon the island by the ocean waves and the inlet closed.
This happened in 1869, since which time the beach has remained
intact, and all the tidal action and influence of a southern inlet,
connecting the waters of the ocean and the sound through the
channels of Edgartown Harbor and Cotamy Bay, has ceased.
There is the tradition of a continuous beach, and the closing of
all inlets, as at present, in the early part of this century
and that
people passed with teams from the main island to Chappaquiddick,
but that the link was only temporary, a new opening breaking
through the beach again in a few months after it was closed. "With
this exception, there is no record or tradition of the non-existence
of an inlet through Cotamy Beach since this section of the coast has
been known.
It is an interesting and important fact that we are able so accurately to determine the extent and nature of the changes which have
tide favoring the action, the

;

occurred in this locality within the last twenty-five years, particularly in this beach,

which

is

a type of

portions of our sea-coast, and presents

many others along the sandy
much the same barrier against

the encroachment of the sea, preventing the wasting action of storm-

waves from extending into bays, lagoons and ponds.
The length of Cotamy Beach, from east to west, is about three
and a half miles, and its average width about 450 feet. As shown
by my first and last surveys, this beach has been beaten bodily
northward a distance about equal to its width. As this beach has
re-formed its general natural slopes while changing its position, we
find a present depth of about 8 feet below high water over the area
occupied by the beach itself in 1846, and also a corresponding depth
on the inside of the beach so that in determining the amount of
sands which have been moved we must take them from above the
plane of about 6 feet below high water the average height of the
;

;

above high water is about 8 feet. This gives a gross amount
of about 116,500,000 cubic feet. In other words, a bank or mole of
beadfa

wide and 14 feet high, containing
has been beaten in upon the bay and shore, by

sand, 18,500 feet in length, 450 feet

116,500,000 cubic

feet,

the steadily encroaching action of the ocean waves, in a period of
twenty-five years, a distance of 450 feet.

This

great convulsion, or powerful current action.
tration of the gradual but unceasing waste

is

not a case of any

It is

which

is

but a

fair illus-

going on upon

such shores.

The
settled

island of Martha's

upon by the early

trast of the present shores

Vineyard was probably
colonists.

How

visited

and even

great must be the con-

with those they then explored, when

we

—
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consider that, according to the ratio of change,

Cotamy Beach must

then have been 4,500 feet to the seaward of its present line
In extending my survey westward from Cotamy along the main
shore of the island, I found the same encroachment of the ocean

Two

ponds of some acres in extent, and having local
names, were, at the time of my survey in 1846, about 450 feet back
from the shore line. These ponds are now entirely obliterated. The
going on.

site

of one

is

now

occupied by the sand-hills of the beach, while a

small tract of marshy ground marks the inner borders of the other.

no important changes in the inner shores of Cotamy Bay,
or at points not under the immediate influence of the ocean forces.
AYith regard to the question of opening Cotamy Beach by artificial means, and thus restoring the former regimen of the bay and
harbor, there seems to be but one answer to be given, it should be
done at once.
The great value of Edgartown Harbor as one of shelter, and
the only perfect shelter, within reach of the mass of vessels sometimes caught by bad weather in the dangerous approaches to Cape
Cod the importance of an inlet or passage-way from the harbor
southward for the smaller pilot-boats peculiar to the island, which
I found

—

;

and storms can safely and quickly reach vessels
needing a pilot off Muskeget Channel, through this southern inlet,
when it would be impossible for them to round Cape Poge, or reach
the ground of danger by any other route the fishing interests of
Edgartown and its vicinity an interest of much value, shared by a
large proportion of the population, and so seriously affected by the
all call
loss of this safe and direct pathway to their fishing grounds
for action and relief in the matter of this closed inlet.
The most favorable point at which to reopen Cotamy Beach
seems to be at or near the west end or head of the bay.
The arguments in favor of this location are as follows
in certain winds

;

—

—

:

1st.

The

greater length of time that the inlet will probably re-

main open, assuming that

it

will

move from west

to east as fast,

and

close as soon after reaching its eastern limit, as the former inlets

have done.
2d.

The

fact that this contracted section of the bay,

by confining

the tidal currents between the main land of the island and the
beach, as they flow to and from the actual inlet, favors the forma-

and maintenance of a channel, through the shoal-ground bordering the beach, into the deeper waters of the bay.
3d. Economv in cutting: through the beach, as the cross-section
at this point is about the minimum.
Although an opening through the beach sufficient to merely start

tion
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time predicted by Prof. Mitchell,

may, and probably will, create a natural inlet, and such an inlet may
answer the physical demands required to restore the tidal circulation through the harbor, still, the uncertainty of a single tide doing
the required work, and the contingency of an intervening storm or
ocean swell preventing the continued action of the succeeding tide,
render the scheme of depending upon the scouring power of the

accompanied by a prepared
pathway for it as far through the beach as. practicable, and of such
a width as shall at once secure, when opened, a stream of considerable volume.
Apart from the physical importance and effect of opening an inlet
through the outer beach, there are difficulties of navigation which
such an inlet, only, would not relieve.
As seen on the map or sketch which Prof. Mitchell and myself
jointly append to our reports, there is a range of shoal ground bordering the beach, and extending from east to west along the entide alone a questionable one, unless

south front of the bay.

tire

Prof. Mitchell has stated in his report

that this shoal ground has increased, within the last fifteen years,

by

the

amount

This coincides

of about one million of cubic yards.

with the popular opinion of the constant accumulation of material
upon this ground, which is now so extensive and so shoal that it is
difficult for

the peculiar class of boats required for the outside fish-

ing and pilotage to cross

it

;

in fact, they cannot

do

so,

except by

one or two tortuous and imperfect channels.
If a channel-way through this shoal ground were made in connection with a new inlet through the beach, it would, of course,
give great relief to the boating interest, both for pilotage and fish-

Here again the western section of the bay, before alluded to,
presents naturally favorable ground for such a channel, by improving
what was once, probably, a natural channel leading to some former
ing.

inlet.

The

question of

how much

this pilotage

worth, or what the value of the former
security of navigation, I will not

and

fishing interest

may be

is

to the general

presume to answer.

It

is

not,

however, an unreasonable supposition, that, within one year from
opening an inlet and making such a channel-way, a vessel in distress

may be saved by a pilot reaching her through this channel,
and that the value of the vessel and her cargo may be worth as
much or more than the amount it will cost to make the chanel-way.
This is apart from the question of the saving or loss of life.
In connection with this view of the harbor question, and in con-

outside

clusion of the general subject, I have

made some

estimates concern-
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ing such a channel and inlet as I have named, which I submit for
your consideration as suggestive items.

As
and

a basis for the general dimensions and character of a channel

inlet as proposed,

Thave taken

a width about equal to the nar-

rowest section of the natural passage-way between the harbor and
This is not wider than desirable for
bay, which is about 300 feet.

The depth

regulated by the class of boats in
general use, which require about four feet at mean low water.

a beating channel.

As

is

before stated, there are, in this part of the bay, the traces of a

former channel through this shoal.

By following

the general course

of this old channel, and removing such portions of the shoal as in
places now block it up, a passage-way 300 feet wide and four feet

may be

obtained by the excavation of about 41,000 cubic yards
of the material of the shoal.

deep

A

corresponding excavation through the beach to the level of
mean high water only, which is probably all that will be needed to
insure a successful inlet, will require the removal of about 14,000
*
*
*
*
*
* •
*
cubic yards of sand.

Upon

the map, before referred to, which accompanies Prof.

my

have shown the outlines of the beach
and inlets as they have been determined by the several surveys which
These surveys have all been based upon the original
I have made.
triangulation, and referred to the same base lines, so that the

Mitchell's

and

reports, I

changes shown are absolute.

The

last survey,

although not involv-

much detail, required considerable time and labor in its execuThe very changes which it was its purpose to determine had
tion.

ing

caused the loss of

all

points and land-marks along the outer shore

of the island, so that a

new

series of points,

based upon the

light-

house and spires of Edgartown and the station on Sampson's Hill,
had to be extended to the south shore of the island and to Chappaquiddick before the survey could be made. I had but a small
party organization, and

Marinden

my field

for

many

am

favors

indebted to Prof. Mitchell and Mr.

and much

assistance in the execution of

work.

Very

respectfully submitted,

Henry

L.

Whiting.

—
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HENRY MITCHELL ON
EDGARTOWN AND NANTUCKET HARBORS.
OF

REPORT
Dear
work

Sir

:

PROFESSOR

—I very respectfully submit the following report of my
executed during the past season

in Section L,

:

from the Massachusetts Board of Harbor
Commissioners, you directed me to extend my project for the season,
so as to cover, as closely as required, the harbors of Edgartown,
Vineyard Haven and Nantucket, with their approaches by sound
and sea. Presuming that the Board I have referred to will be supplied
with such portions of this report as may be deemed useful in considering the petitions for improvements which have come in from
In response to a

call

said localities, I shall arrange

my

notes in three brief sections with-

out reference to the actual order in which

we have pursued

the

resume of the physical aspect
and peculiarities of the neighborhood then from a strictly practical
point of view recount the results we have reached, and make such
suggestions as these results seem to warrant and finally furnish in
inquiries.

I shall first give a limited

;

;

the usual form the elements of the fieid work.

Physical Aspect and Peculiarities.

§ 1.

New

England

—A glance

at the

map

of

reveals, in the general direction of the valleys, ponds,

and sounds, the traces of great forces moving from
the north and east forces which controlled, or developed themselves, in the movements of the glaciers, and ceased to operate,
perhaps, before the present agencies of change existed. If we
descend from the general features to the study of details, we discover that the drift of the glacial period has been washed down
from the hills by the rain, torn from the headlands by the waves,
and strewn along by the sea, so that the original depressions are
being filled up and new features appearing, which we easily recogharbors, bays

—

nize as the result of natural operations

Upon

now

in progress.

the islands of Martha's Vineyard and Nantucket, where the

depressions are generally transverse to the trend of the coast, barriers

of sand have been thrown across

them

at the sea margins, both

upon the north shore and upon the south, but more conspicuously
on the latter which is more exposed to the storm waves of the
ocean. One may recognize the strip of beach that crosses the
lagoon of Vineyard Haven as the same kind of " littoral cordon " as
the ridges of sand that cut off Tisbury and other ponds from the
ocean.

Chippaquiddick Neck at the entrance to Edgartown

differs
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from Cotamy Beach only in its exposure. The main entrance to
Edgartown from the north can only have been maintained by the
tidal circulation, and the southern opening closed simply because
this circulation was unequal to the task of resisting the constructive
efforts

of the waves.

That there was once an open passage-way

from the sound to the ocean through this harbor can scarcely be
doubted, for the bluffs on either hand bear witness to the wear of
seas to which, under the present circumstances, they can never be
subjected. It is probable that Cotamy Bay, immediately after the
melting of the glaciers, was an open fiord that the sand driving
;

along shore from the westward converted the fiord into a bight, and
the bight into a lagoon.

The

Greytown Harbor, Nicaragua, which I had the
opportunity to study while a member of the Committee of the
history of

National

Academy appointed

it,

furnished a similar

order of changes shown by comparative surveys.

In this instance a

to investigate

cove became successively a bight, and a lagoon, by the advance of
When the sands had nearly crossed,
a sand drift across its mouth.
the opening took the form of an inlet with a depression at the pass,

and a bar outside. This inlet struggled for existence but finally
closed.
The ponds on the south sides of Marthas Vineyard and
Nantucket, have all perhaps been little fiords which have been shut
up by the coast sands.
The difference, however, between Cotamy Bay and the other sand
barred fiord, is very great when we consider that with two openings
a great tidal circulation
Prof.

ing

Whiting

till it

is

gone on accumulatto overcome, because the power

in supposing that the beach has

presents a barrier difficult

of the tidal circulation seems to
obstacle.

I cannot altogether agree with

possible.

me

out of

all

proportion to the

I incline rather to the impression that the outlet shifting

to the eastward, has in this instance happened to run

its

course and

on the border of Muskeget Channel, before any great storm
had occurred to open a new pass to the westward. It will be seen,
from what I shall say hereafter, that the opening must gradually lose
its strong tidal current as it moves eastward, and very decidedly
close

when

it

reaches Muskeget Channel, where the contrasts of tidal

elevations, within

and without, diminish.

Prof. Whiting's repeated topographical surveys along the south

Vineyard show that the bluffs are being continually
undermined by the sea, and since the waves, running before the
side of Martha's

prevailing westerly winds, strike the shore diagonally, there

—

is

a

tendency of all materials to work down to the eastward, a tendency
which seems to have resulted in the choking up of all the iudenta-
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formation of shoals

on the border of Muskeget Channel, where the coastwise movement
I have no doubt
is turned off by the great stream from the sound.

Wasque Shoal has

that

received supplies from the entire length of

the south shore of the island, although in the main, perhaps,

it is

a

product of the wear of the east shore of Chappaquiddick.
This shoal, like the the False Hook at the entrance to New York,

movements of the
sea.
In many respects, the openings through Cotamy Beach, in
location and history, have resembled those through Sandy Hook, at
lies in

the debatable district between opposing

Naversink Highlands, known as the " Shrewsbury Inlets." In both
places the shifting has been induced by a diagonal set of the waves,

and

in

both places the openings after long travel have been prone

to close in particular neighborhoods,

where they have been compelled

and make a struggle for existence.
The material which falls from the headlands into the sea, is not
borne far off, but continually crowded towards the shore. As the
waves drive up the beach great masses of sand and stones are forced
on shore, but the reacting " undertow " carries back always a portion
of the finer material. By the grinding action of the breaker, and
the selecting operation of the undertow, the beach becomes largely
composed of fine sands easily caught up by the dry winds and
formed into dunes or "galls" as they are properly called upon Nantucket.
The sea in its onset is constructive up to a certain elevation it seems disposed everywhere to preserve a dike, but this
barrier, unless augmented by wind-borne material, never exceeds a
to halt

;

certain limit.

It

does not restrain the overleaping sea, in the fury

of the storm, but limits

The most

its

peaceful domain.

casual observer

may

distinguish in

Cotamy Beach a

contrast of appearance between the wind-worn and water-worn districts,

—the former characterized by irregular mounds, the latter

by

smooth surfaces declining in either direction from a crest line to the
sea in the one case, the contours are apparently groups of concen;

tric curves, in

the other, parallel straight

lines.

In the profiles of

two forms of beach are still more distinctly shown.
So that in most cases we can positively assert that
this is a dune section, where the wind arranges, and that, a natural
dike still washed by the storm seas.
There are, it is true, some sections where the wind and the sea
different cross-sections, the

have both

left traces

sent

confusion to the careful observer,

little

of their struggle for supremacy

;

but these pre-

who easily

distinguishes

the traces of the water from those of the wind.

The wind

plays

its

part upon a stage previously raised by the
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coarse grasses which take root
still

more

effectually,

and with

them the fertilizing dust of the shore. In this way, the levee
thrown up by the sea is gradually strengthened, till it becomes a
permanent barrier against the storm seas.
Where exposed to the open ocean, the levee maintained by the
sea is seven to eight feet above ordinary high water in bays and
sounds, where somewhat sheltered, it is less. The first three sections upon our map are those of sea-built dikes.
Of course storm
seas easily pour over the natural levee and these, by sweeping the
sands from the front to the rear, cause the levee to move back without changing its form, usually. Its movements are like that of a
;

dune, but

The

its

slopes are the reverse.

Nantucket is, mainly, a heap of glacial drift. Except a very remarkable bank of oyster shells which crops out from
Sankaty Head, about sixty feet below the brow of the cliff, no anteglacial deposit is found.
Mr. Edward C. Cabot, when attached to
the party of Lieut. Charles H. Davis, first called attention to this
exceptional feature upon the eastern shore, and ascertained that it
extended back from the sea a long way and was struck in digging
wells in the interior of the island.
It would be very interesting to
explore this deposit, as you have encouraged me to do, and to
ascertain if it is a shell levee like those I have seen upon the Bahama Islands. If it is, its strike and its fore and rear slopes would
reveal the whereabouts of the ocean, and perhaps the height of
waves in the ante-glacial age. Great Point, Coatue and the larger
part of Smith's Point are modern formations and composed, probably, of material torn by the waves from the seaward side of the
island.
In the midst of the town is a long bluff, where the drift
island of

deposit has been undermined

probably before the shelter
I refer here to the
offered by Great Point and Coatue existed.

by the

Bank bet ween Orange and Union
quarter

known

as

sea,

and its continuation in the
These ancient headlands are

Streets,

"North Shore."

now

covered with houses, and their slopes grown over with grass.
The Haulover, which it is proposed to cut through, connects the

drift

mound, known

as Coskata, with the

main body of the

island,

and separates the Upper Harbor from the ocean. It has always
been a portage for fishing boats, as its name implies, and has nearly
the same form and area upon the maps of Des Barres, 1 7 7 1>,
William Mitchell, 1838, Coast Survey, 184G, and Dr. Ferdinand C.
Ewer, 1869. The section given upon our sketch is the mean of
three lines of levels following depressions, from the harbor on the
one side, to the ocean on the other. The distance from rear to
15

HARBOR COMMISSIONERS' REPORT.

114

[Jan.

form is that of
a sea-built dike. But even if this barrier be, as Mr. Joseph B.
Macy and others at Nantucket, assume from their examinations,
a remaining strip of the original drift, we might still expect its
exposed portion to wear the form impressed upon it by the sea;
so that I do not give much weight to my own view, which is literfront

is

unusually short, yet

still

I claim that the

ally superficial as yet.

In the natural formation of an opening through the littoral cor-

don of the coast, the waves play only a preliminary part it is the
The overleaping waves weaken
current which digs the channel.
the dike, but it is by filling the basin behind to overflowing that the
breach is made wide and deep. In cases like Chatham, where the
;

length of exposed beach
basin, the latter

is

is

in very great ratio to the area of the

very liable to overflow, and inlets are the

fre-

The Haulover beach, on the confrom Coskata to Squam that it does not admit

quent products of great storms.
so short

trary,

is

many

overleaping seas, and therefore the basin within never per-

haps swells to overflowing.* The experiment proposed

one which nature

The

may never have

is,

therefore,

tried.

distinguishing peculiarity of the district under examination

Nantucket was called by the Northmen "Straumey" (Stream Island), and the sound Straumfiord.f
There is no other part of the world, perhaps, where tides of such
very small rise and fall are accompanied by such strong currents
running far out to sea.
The navigator, approaching the coast,
scarcely makes a land-fall before he finds his ship "moved onward
from beneath," and the same wonder fills him now, that first perhaps so long ago "mingled strangely with the fears" of those
is its

unparalled tidal currents.

ancient mariners.

There approach our coast from the ocean two oscillations of the
tide, which meet, or (as you express it) "form their ?iode" southward of Nantucket Island. From Great Point, Nantucket, all
*

I

F. C.
t

I

follow the spelling of the Indian

Ewer, D. D., published

names given upon

the interesting

map

of the Rev.

in 1869.

infer that the island discovered

1005 by Thorfinn the Hopeful, "past which ran
must have been Nantucket.

strong currents, lohich was also the case further up thejibrd"

Most of the commentators upon the Sagas award the discovery of the south shore of New
England to Leif the son of Eric, but his mention of "much land left bare by the tide," is
fatal to this interpretation of his account.
Vinland must have lain northward of Cape
Cod as seen by Leif. The palm of tirst entry upon our field of inquiry, belongs to Hope"
ful

Thorfinn.

me to consult Wheaton's Northmen, the Antiquitates Americana?,
and some MS. kindly sent to me by F. S. Stallknecht, member of the Royal Society of
Antiquaries at Copenhagen. It was not until this Report went to press that DeCosta's
new book on the "Pre-Columbian Discovery of America" came to my notice.
Cariosity has led
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along the outer coast of America to the northward, high water occurs at, or shortly before, the transit of the moon while from
Smith's Point, Nantucket, along the outer coast to the south;

ward, high water occurs four or

makes high

and " South-east

water "

hours

five

earlier.

" South

moon

moon makes high water"

are

the sailor's rules respectively applied to the two divisions of the
coast

we have named.

My

very close observations, made in 1854,

show

that the nodal line intersects the shore line of Nantucket
between the meridians of 70° 0' and 70° 05', i. e., a short distance to

These two oscillations entering the
sound, the one by Gay Head and by Muskeget Channel, and the other
by the Eastern Entrance, give very complicated tides between Tarpaulin Cove and Tuckernuck. In the small tides of Holmes' Hole,
Muskeget Channel and Weweeder (south side of Nantucket), there
are sometimes four high tides in one day, distinctively given by gauging.
But I must not enter upon details that would but complicate
the conception and I would remark by the way of preparing the
the westward of the shoals.

;

my

reader to trust

calculations, given below, that the

when

present really no complications,

phenomena

simultaneously observed from

point to point.

—

Edgartown Harbor. Upon the map which accompanies
this' report, I have drawn profiles of the tidal curves for Cotamy,
§

2.

and outside, so that one with his eye may see how sharp the
contrasts of the tides appear on the two sides of this beach, and how
much the relative levels differ. Not trusting any single day's work,
however, but going back to the whole series, I give below a table
inside

of average conditions.
Time.

Cotamy Bay,

..........

at the

transit),

same

level as the sea outside (before moon's

Cotamy Bay (after moon's transit),
Greatest height of Cotamy Bay above the sea outside

High water
moon's

in

.

.

2h.

32m.

.Oh.

28m.

(after

transit),

Cotamy Bay again

at

same level

as the sea outside (after

Oh.

40m.

4h.

40m.

moon's

transit),

Difference of Level.

Maximum

height of

Cotamy Bay above the

sea (after the larger

high water),

Maximum
a

N.E

1

height of

The times of
moon's

Cotamy Bay, above

gale of ordinary violence,

transit,

36

feet.

the sea outside, during

1-83 feet

the preceding table, which are counted from the

(i. e.

from her southing or northing) are subject

to
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It will

be

[Jan
safe,

how-

throwing open the canal two hours before the
time of transit given in the almanac.
Those differences of level only are given in our table which

ever, to provide for

favor the outflow, and those only which follow after the larger of

which occur upon the same day. Care should be
taken to select this larger tide, and this may be done by referring
the

two

tides

to the heights at Boston, given in the tide-tables of the Coast Sur-

every day of the year.

The

do not
increase very much from neaps to springs, but as the opening
is to be made (according to our presumption) about the time of
high water, there will be a saving of labor by selecting a period of
high tides. There will also be a decided advantage in selecting a
period of strong winds, from north to east, but winds from the
opposite quadrant will prove very unfavorable.
During the period
when the surface of Cotamy Bay is above that of the ocean, i. e.
from 2h. 32m. before till 4h. 40m. after the transit, the current runs
southward through Muskeget Channel, and sometimes feebly to
the westward along the outside shore of Cotamy Beach,
but the
prevailing stream along this shore sets to the eastward within the
vey

for

differences of height

—

"VVasque Shoal.

The

currents of

Edgartown Harbor underwent an important

change of regimen when the opening through the south beach
closed.
Lieutenant Davis' observations in 1847 showed that the
stream commenced to run northward past the town, and eastward
over the bar, two hours before low water, and that
hold the same courses

till

it

continued to

within two hours of high water.

As

things are now, the stream begins to run in over the bar and south-

ward

past the town, about the time of low water.

It halts, or

even turns back for a while, on the fourth hour, then runs up again
until near time of high water.

Under the

old regimen,

ever returned.

A glance

much more water flowed northward than

on our sketch, will
show how this happened. When the tide was low in Cotamy Bay,
it was high in the ocean, so that the inlet and its outer bar channels were broad and deep, admitting a great volume of water.

On

at the tidal curves,

the other hand, six hours later,

when

the bay was

full,

the

ocean outside was low, the inlet and outer bar channel were narrow and more shallow, and a comparatively small volume of water
could escape to the sea. These were the very conditions best calculated to keep the port free.
like

In

my

first

attempt at anything

paper, over fifteen years ago, I called attention
to the fact that " about the same relation is preserved between
:i

scientific
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water at Brant Point and

the

Weweeder, as

Cape Poge and Wasque, and all the advantages which the
harbor of Edgartown possesses over that of Nantucket would seem
to be due to the existence of a southern opening in the former case?
I remember that this was the result of a study made from actual
levellings and careful observations, but had no connection, whatever,
with any project of improvement at either of these ports.*
The soundings in the harbor of Edgartown, given upon the
accompanying chart executed by Mr. Marindin, differ from those
which appear upon the chart of Lieut. Chas. H. Davis (dated 1846)
beticeen

in three localities of limited extent.

One

1st.

foot

more water can now be brought

into the

town

basin over the bar.

The apron of sand within Chappaquiddick Point has
extended, so as to reduce the depth all the way across the channel,
and impair the holding ground. The cross-section most encroached
2d.

upon, has lost about twenty-five per centum of
3d.

An

tion of

its area.

increase of the bulkhead or shoal, in the broadest por-

Cotamy Bay has

occurred, and amounts to nearly one

million of cubic yards.

From

inquiry

among

the citizens of Edgartown, I learned that

the increase of water over the Bar had not been noticed by them,
of past years.

may

be nothing new, but a gradual change
It was quite otherwise with the apron of Chap-

so I conclude that

it

paquiddick Point, which had excited attention by
vances.

The

shoal in

Cotamy Bay has undergone

its

so

recent ad-

many

modifi-

and boatmen, that
their testimony was uncertain.
Until we can have still another
survey, we must infer that the two years closure of the beach
has not affected the bar or bay, but has conduced to the shoaling
of the main channel, and has greatly reduced its width at one
point.
What this change portends I do not dare predict, but I
agree with the good people of Edgartown in thinking that something ought to be done to stop it forthwith.
Nantucket Harbor. In the table which follows I give the elements of the tides at all the stations occupied by my party in 1854.
cations of form within the

memories of

pilots

—

* Annual Report

of Coast Survey for 1856.

Appendix, No.

37.
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Tide Table for Nantucket.
(Averages from long

series

of observations.)

Low Water.

High Water.
Occurs before the Moon

LOCALITIES.

Souths.

Hours.

Smith's Point,

.

Weweeder,

Commercial Wharf,

Head

.

It will

Riso

Minutes.

Feet.

1

31

2.24*

4

20

1

49

150*

44

5

20

2.10*

18

5

36

344

13

6

3

3.07

20

6

6

3.00

2

7

51

.

.

of harbor,

Hours.

and

38

After the

.

Moon

4

Great Point,

Brant Point,

r

Souths.

Minutes.

...

Siasconset,

Occurs after the

an.
Vail

1

Moon

Souths.

3 17f

be observed that between Siasconset and Great Point, the

tides belong to the eastern system but are not free

from the admixt-

ure of the western system which prevails as far as Weweeder.

The

Nantucket harbor also belongs to the eastern system,
so that we have on either side of the Haulover modifications of the
same tide wave, and not distinct tidal systems as at Cotamy on
Martha's Vineyard.
The delay, however, and the distortion of
profile, which the tide undergoes in its passage to the Upper
Harbor, gives rise to a considerable contrast of elevation on the
two sides of the Haulover amounting to over one foot at the
time of maximum difference, an hour after the low water, and
two hours after the high water of the Upper Harbor. From
the best that I can do with computations from stations so distant from the scene, I should say that from the time of high
water (in the Upper Harbor), until within two hours and a half
of low water, the surface of the Upper Harbor is above that of
tide of

—

the oce%n.

For some

little

time before high water the stream

would be continuous through the narrows into the Upper Harbor,
and out through the inlet to the sea. The reverse would be true at
low water. It will be very easy from a few observations on either
* Outside Stations.

t

Inside of Haulover.
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made, to determine more
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speak so timidly.

the observations of a few days with the benches of

long series at other points, the proper

open the communication

may be

moment

for

throwing

predicted with certainty in terms

of interval after the transit of the moon.

The movement

into the

basin from outside will exceed in velocity that which, six hours later,
will obtain in the opposite direction

;

so that an interior accumula-

tion of sand will be likely to occur, as well as a bar outside.

The

however, deeper than any other part of
the port, and not, as now, used for commercial purposes.
basin of the upper harbor

is,

The coastwise streams

are strong at Siasconset

Point, but off the Haulover the current

George

W.

Coffin of Siasconset

made

is

and

at

quite feeble.

Great
Capt.

observations upon the cur-

rents at several points along the eastern shore of the island in 1855,

when employed

in

my

surveying party, and

it is

to his data that I

have referred.
There are few cases where a community has less to lose from
the failure, or more to gain by the success of an experiment. A
passage-way through the beach would build up the fishing interests
of the place it would also be an avenue for pilots carrying hope
;

and assistance to vessels bewildered among the shoals, and for lifeboats bound on errands of mercy.
It is five and a half nautical miles from the Haulover to the
north end of the Bass Rip it is now over sixteen miles to the same
point by the shortest water route from the Brant Point entrance.
;

—

Vineyard Haven. Upon the resurvey of this anchorage I shall
report hereafter. Mr. Marindin's work bears every evidence of
so that the recare, and the preceding survey seems to be good
sults from comparison ought to be valuable and interesting.
;

—

Elements of the Field-icork. In the harbors of Edgartown
and Vineyard Haven, there were executed one hundred and t hi it \ §

3.

nine linear miles of soundings, containing a total of 20,5-47 casts of
2,016 angles were measured, nine current and three tidal
stations were occupied.
The current observations were taken at

the lead

;

whenever the station lay in the channel. The stathe Sound were occupied for current observations with a

different depths

tions in

view to determine the causes of the remarkable shoal, known as
the Hedge Fence. I am not satisfied that we fully understand this
shoal yet, so I do not report upon it.
The bench of our survey, at Edgartown, is the outer edge of the
water-table (or set-off at top of stone foundation), under the window
on the right hand side on entering the front door of the Manila's

-
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Vineyard National Bank. Mean-low water, as observed upon our
gauge at Town Wharf (about 500 feet distant), is 15.16 feet below
this bench, high water 13.16 and the highest storm tide of the last
twenty years (with wind E. S. E.), 10.50. The storm tide referred
to, was observed by Mr. Dunham in November, 1871. It rose about
two-tenths of a foot higher than a previous remarkable rise observed by him many years ago. The tide of Cotamy Bay, since
the closing of the beach, has the same form as that at the Town
Wharf, but occurs about a quarter of an hour later.
I have made two visits to Nantucket, in the first of which I procured the three sections at the Haulover, the mean of which appears
upon our chart. The second visit was fruitless by reason of a snowstorm which interrupted operations.
Before closing this report I ought to call your attention to the
hydrography executed by my excellent assistant H. L. Marindin,
Acting under my advice he did not cover the
which is good.
ground equally, but expended the most labor where most useful.
The previous chart of Lieut, (now Rear- Admiral) Davis, although

made

in the early

comparison.

and where

days of our service, has furnished a secure base of

Over a large part of the

this is

the two surveys agree,

field

not the case, the causes of change have been in-

work executed. Mr. F. H. North served as
upon the work, and was engaged upon currents and tides.

vestigated, and close

aid

Messrs. Lincoln Cabot and

W.

E. Sparrow, students of the Massa-

chusetts Institute of Technology, and Mr. S. G. Pendleton, student
at the Renssalaer Institute at Troy, lent their aid to us during the

and did very good service with very good

vacation,

Very

will.

respectfully submitted.

Henry Mitchell,
U. S.

To

Prof.

Benjamin Peikce, Superintendent

OPINIONS OF

U.

S.

a

S.

U. S. Coast Survey.

ADVISORY COUNCIL UPON ED-

GARTOWN AND NANTUCKET HARBORS.
1st.

— On

The

the

proposed reopening of the Southern Inlet
town Harbor.

to

Edgar

Cotamy Beach
circulation upon

recent sanding up of the opening through

deprives the harbor of

Edgartown of that

tidal

which has depended, we confidently assert, the maintenance of the
fine channel leading from the outer roadstead to the perfectly sheltered basin near the town.
Should the beach remain closed, we
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have no doubt that this channel will be injured and a valuable national harbor of refuge deprived of one of its greatest advantages.
Except Wood's Hole, which is at times difficult of access, this is the
only perfectly safe port between Provincetown and Newport.

The

regimen of the currents has wholly altered since the inlet closed,
and an accumulation of sand actually commenced opposite the
town.
An acquaintance with the hydrography of the neighborhood, at
times very intimate, during a quarter of a century, discovers to us
no fundamental changes in the physical conditions, and we believe
that with the artificial opening of the inlet, nature will at once
respond to the efforts of the engineer, resume her good offices,
restore the former regimen of the currents, and maintain, perhaps
for years, all the advantages that have distinguished this harbor.
That the new inlet will repeat the history of those which have before existed, shifting eastward and ultimately closing, we do not
doubt, but the remedy may always be repeated and will never be
expensive.
2d.

—Proposed opening through

the

head of Nan-

we hope to see tried and while we

should expect

Haulover at
tucket Harbor.

This experiment

no great
ing at

the

;

upon the bar at the main entrance, even if the openthe Haulover should be maintained, we can anticipate only
effect

benefits.

The

upon the two sides of the beach, here,
Cotamy, the contrasts of water levels at

relation of the tides

are quite unlike those at

the different tidal stages being considerably

posure

is

greater, yet the supply

less.

The seaward

ex-

of material due to the waste of

the headlands has of late years been less upon the eastern shore of

Nantucket than upon the south side of Martha's Vineyard.
We repeat that the experiment at the Haulover is worth an earnest trial and that some benefit elsewhere, but no injury anywhere,

may be

anticipated.

We have

purposely avoided entering into details in giving the
above opinions. These details however will be placed at your disposal in the form of papers
cers,

and reports from the Coast Survey

offi-

bearing dates from 1846 to 1871.
C.

H. Davis,
li.

A. U. S. N.

Benjamin Peiece,
Supt. U. S. Coast Survey.

Henry Mitchell,
U. S. Coast Survey.
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Cflmmonfojealtjf of lltassarfnisrtts.

In the Year One Thousand Eight Hundred and Seventy-Two.

An Act
Be

it

enacted.

Sect.

to establish certain
<f c,

1.

as follows

No

wharf, pier or other structure, shall be extended

into or over tide water

bank of said

river

westerly side of said

beyond the

Harbor Lines on Wareham River.

Wareham River from

in

the westerly

beyond the line hereinafter defined on the
river or from the easterly bank of said river

line hereinafter defined

on the easterly side of said

river.

on the westerly side of Wareham River begins at a point
on the low-water mark on the easterly side of the embankment of
the Cape Cod Railroad, in line with the present face of the old
wharf between the town bridge and the said railroad embankment
extended, marked A on the Harbor Commissioners' map of Wareham River, dated January 1st, 1872, and runs south-easterly following and coinciding with said line of said old wharf extended, and

The

line

the line of said old wharf, the westerly abutment of the

and the
first

line of the

Agawam

wharf, south of the

re-entering angle in said line of said

town

Agawam

town bridge

bridge, to the

wharf, distant

about 260 feet south-easterly from the southerly side of the said
town bridge at a point marked B on said map; thence turning
more easterly and running in a straight line a distance of about 300

end of the sea-wall on the line of the
wharf of the Parker Mills Company to a point marked C on said map;
thence turning and running more southerly, following and coinciding with the lines of the said wharf of the Parker Mills Company
and the wharf of the Franconia Mills Company to the south-easterly
corner of the sea-wall or wharf of the said Franconia Mills Company to a point marked D on said map thence continuing southeasterly in the same direction as the last-named line a distance of
600 feet to a point marked E on said map thence turning more
southerly by an angle with the last named line of 17° 40' and running a distance of 600 feet to a point marked F on said map thence
turning still more southerly by an angle with the last named line of
17° 40' and running a distance of 600 feet to a point marked G on
said map thence turning south a little westerly by an angle with
feet to the present northerly

;

;

;

;
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and running

a distance of 1,580 feet,

to a point near tbe entrance of the small channel running into

Marsh River, so called, marked
westerly by an angle with the

H on said map
last

named

Broad

thence turning northline of 64° 00 and run;

;

ning a distance of 500 feet to a point marked I on said map.
The line on the easterly side of Wareham River begins at a point

on the outer or south-westerly corner of the stone abutment or seawall, on the southerly side of the sluice or passage-way for barges
under the town and railroad bridges marked K on said map and
;

runs south-easterly in a straight line a distance of 1,085 feet to a
point opposite the wharf of the Franconia Mills

Company on

the

westerly side of the river, and distant from the line of said wharf

250 feet measuring from a point opposite the north-easterly corner
of the main foundery building on said wharf marked L on said map ;
thence turning more easterly by an angle with the last-named line
of 16° 00' and running a distance of 1,400 feet to a point marked

on said map

named
marked

M

thence turning southerly by an angle with the last
line of 12° 00' and running a distance of 300 feet to a point
;

X on said map

thence turning more southerly by an angle
with the last-named line of 27° 30' and running a distance of 300
;

O

on said map thence turning more southerly by an angle with the last-named line of 23° 00' and running a
distance 300 feet to a point marked P on said map thence turning
south a little westerly and running a distance of 2,000 feet to a point
distant about 75 feet westerly from the high-water mark at the

feet to a point

marked

;

;

headland on the easterly side of the river, opposite the mouth of Broad Marsh River, on the westerly side of the
river, marked Q on said map, which point Q is distant 500 feet
from the line GH, on the opposite and easterly side of the river,
measuring at right angles to said line GH.
salient point of the

Nothing contained in this act shall be construed to
give authority to any person to extend or construct a wharf, pier
Sect.

2.

or other structure in

Sect.

3.

Wareham

This act shall take

River.
effect

upon

its

passage.

COMPENSATION.
Inquiry of the Harbor
States

Commissioners.

Reply of

the

United

Advisory Council.

That the Advisory Council be requested to state to the board their
judgment as to the importance and expediency of applying the principle of
compensation to the upper harbor of Boston, as prescribed in section 4 of
Voted,
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chapter 149 of the Acts of the legislature of Massachusetts for 1866, and

what extent any investigation made since the reports of the
United States Commissioners to the city of Boston, and particularly the investigations mentioned in the report of the Advisory Council to this Board,
appended to the report of this Board to the legislature of 1868, have modified the basis upon which the principle of compensation has been maintained.
whether and

To

the

to

Harbor Commissioners, State of Massachusetts,

Gentlemen

:

—The Advisory Council

City Hall, Boston.

has had under considera-

on the 4th imstant by the
Harbor Commissioners, and has the honor to submit the following
The vote comprises two interrogatories one relating to
report
compensation in the upper harbor, the other to a supposed modification of the basis upon which the principle of compensation has
been maintained. They will be best answered separately.
First.
We, the members of the Council, agree unreservedly and
unanimously in the opinion that it is important and expedient to
apply the principle of compensation to the upper harbor of Boston.
We say this, not only without qualification, but we go farther and
say that not to apply it to the upper harbor is to abandon it altogether, and to lay the harbor open to encroachment, by which it
tion the vote of inquiry addressed to

it

—

:

may

be seriously injured, and

its

commercial instrumentality con-

sequently impaired.

The upper and lower

parts of a tidal harbor, such as

often described that of Boston to be,

may

we have

each be regarded as the

exponent of the other, and as the value of the exponent varies, a
corresponding change takes place in the value of the whole quantity.
If we permit ourselves to conceive it possible that during the past
two centuries there should have been such a strict and uniform
application of the rule of compensation, based

restoring an equivalent

upon the cost of

amount of tide-water by excavation

;

that

every infringement upon the water-space in one place should have
been fully counterbalanced by an improvement in another and suitable place,

we have

reason to believe that the channels and road-

good condition now as at the
period of the foundation of the city. And in the same manner, dismissing the past and starting from the present period, and the

steads of the harbor

would be

existing condition of things, if

in as

we

desire to preserve the harbor as

the use and benefit of posterity, we must adhere strictly
and faithfully to this vital principle. Thus it appears we not only
do not abandon the application of the principle of compensation to
the upper harbor, but we wish to enforce it with the whole
it is for

weight of our authority.

:
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fundamental law of conservation, from which are derived
minor modes and rules of proceeding in the theory and

this

many

practice of engineering in tidal harbors,

may be put

in practice in

various ways.

always prudent to take the advice of a
But whatever may
professional student of physical hydrography.
be the peculiarities of any given case, and however doubtful may be
In ambiguous cases

it is

the expediency of an immediate local application of the law in kind,

—doubtful, that
previously
safety;

is,

in respect to time

recommended by

that

is,

us,

that

and

may

place,

—there

is

one course

always be followed with

to take compensation in

money, to be expended

under the authority of the Commissioners,

for the restoration of

water-space, or in the application of equivalent preservative power,

and the removal of injurious accumulations whenever and wherever
they are most necessary.
A tidal harbor, the shores of which have long been the seat of the
wharves, warehouses, bridges, railroads, ship-yards, workshops and
manufactories of a very large and very active commercial population, is like all other things in use, undergoing processes of deterioration that ought to be arrested and diverted as they show themselves and become hurtful.
It is to be remembered that every case
is not as clear as that of South Boston flats, where the grant lies on
one side of the wall and the means of restitution on the other. In
general, where water-space has been conceded, it is sufficient if the
means are retained for repairing the consequent loss but the time,
the mode, the place of this reparation, may be subjects for future
determination. As the agents for deterioration are diverse and
;

complicated in their nature and action, so also are they in their
results.

In some cases the relations of causes and effects are obvious in
others they are traced with difficulty. The former may receive
;

almost instant remedy, such as has been applied to the continual

growth of the shoals and spits in the lower harbor, caused by the
degradation of the exposed bluffs of the outer islands.
On the other hand, the plan of improvement of the south shore of
the inner harbor was the result of an investigation, long, manifold and
laborious.
The advantage of the compensation fund lies in this
that it can be universally applied. And it is to be used by intelligent persons, who have made a study of the whole scheme of the
waters combined to form the harbor, and who are furnished with
the best information by experts, by local residents, by projectors,
and by able engineers and hydrographers. Since this may be our
last occasion of addressing the Commissioners on the subject of

;
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becoming earnestness,
the importance and duty of exacting from all persons and corporations deriving benefits from filling up the flats and tidal mud-lands
in any part of the harbor a moderate compensation for their concessions, and this we do for their own as well as for the general
compensation,

venture to urge, with

all

ultimate good.

We

Second.

reply to the second inquiry

made

by saying

that no

United States Commissioners to the city of Boston, including the investigations mentioned
in the reports of the Advisory Council to your Board, appended to
your report to the legislature of 1868, have modified the basis upon
which the general principle of compensation has been maintained.
investigation

The

since the report of the

report of the Council here referred to

is

limited in

its

sub-

and its scope to the part of the upper harbor exhibited in the
diagram which accompanied it. It is a statement of facts and
figures covering local changes, and its deductions are inferences from
But these deductions are not intended to be
those changes.
received as generalizations. The rapidity of a current, and its consequent capacity for work, may be increased by two causes one,
the enlargement of the reservoir without change in the channels
the other, the contraction of the channels with an undiminished
ject

:

reservoir.

The

latter

changes

may

proceed so

far as to

make an immediate

increase of the interior water undesirable, on account of excessive

and on account of inconvenience to navigation. But such a
condition would not furnish an argument against the truth and
scour,

utility

of the principle

The

of compensation.

shifting

of the

bottom, in that portion of the upper harbor which was under
examination, was caused by encroachment.

The Council did not then
these encroachments.

follow up the further consequences of

A consideration

of the loss of tidal volume

between the periods of the surveys, which supplied the means of
comparison, formed no part of that brief discussion.
C. H. Davis, Rear- Admiral, TJ. S. Ni
A. A. Humphreys, Br. and Bt. Gen'l,

Benjamin Peirce,

Henry Mitchell,
XI.

S.

February

Sup't
TJ.

Adv. Council

27, 1871.

TJ.

TJ.

S. A., Chf. of Eng'rs.

S. Coast Survey.

S. Coast Survey.
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In the Year One Thousand Eight Hundred and Seventy-Two.

AN ACT
To

regulate the building of

Wharves and other

Structures in tide-

waters.

Be

it

enacted,

Sect.
struct

1.

any

<f c,

as follows

Any
pier,

:

may

person

dam,

build or extend any wharf or con-

sea-wall, road, bridge or other structure,

fill

any land or flats, or drive any piles in or over tide-water below highwater mark within the line of riparian ownership, on any shore, and
within whatever harbor lines there may be at the time established by
law along such. shore; provided, the license of the board of harbor
commissioners is first obtained in the manner provided by the
fourth section of chapter one hundred and forty-nine of the acts of
the year eighteen hundred and sixty-six.
Sect. 2. The board of harbor commissioners is hereby authorized to license any person to build or extend any wharf, construct
any pier, dam, sea-wall, road, bridge or other structure, or fill any
land or flats in or over tide-water, below high-water mark and beyond the line of riparian ownership, upon such terms as they may
prescribe provided, hoioever, that no such license beyond the line
of riparian ownership shall be valid, unless approved by the governor and council and provided, further, that no such license on any
shore shall have any effect beyond such line of riparian ownership,
except where a harbor line has been established by law along such
shore and no such license shall have effect beyond such line, except in relation to a structure authorized by law outside such line.
Sect. 3. Every license granted under this act or under the
fourth section of chapter one hundred and forty-nine of the acts of
the year eighteen hundred and sixty-six, shall be signed by majority
of the commissioners, and shall set forth the terms of the same and
specify by metes, bounds and otherwise, so as to identify and define,
the location, dimensions, limits and mode of performing whatever is
:

;

;

authorized by said license

;

and said commissioners

shall cause a cer-

copy of the same, together with a correct plan of the authorized
work or structure to be recorded in books kept for that purpose in
tified

the

office

of said board.
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Licenses granted as herein provided shall be subject to
the provisions of chapter one hundred and forty-nine of the acts of

Sect.

4.

the year eighteen hundred and sixty-six, and chapter four hundred

hundred and sixtynine so far as applicable and not inconsistent with this act and every
license hereafter granted by said board shall be void, unless the same
and the accompanying plan are recorded within one year from the
date thereof, in the registry of deeds for the county or district within
which the work licensed is to be performed. But nothing contained in this act shall be construed to apply to the back bay lands,

and thirty-two of the

acts of the year eighteen

;

so called.

Erratum.
turbed.

— On the 63d page, 2d line from the bottom,

for

" distributed " substitute undis-

