
HOUSE. No. 10

SECOND ANNUAL REPORT

OF THE

board of harbor commissioners.

BOSTON:
WRIGHT & POTTER, STATE PRINTERS,

No. 4 Spring Lank.
1 8 6 8.

(Emnmonwaltlt of gtejsnohnjsdt's.

JANUARY, 1868.





rage.
Lower Harbor, 1
South Boston Flats, 7
Compensation, 12
Changes in the Bed of Boston Harbor, 15
Charles River, 18
Bridges, 19
Lynn Harbor, 20
Salem Harbor, 20
Cape Cod Harbor, 21
Works Approved, 21
Legal Proceedings authorized by the Board, 21
Compensation Fund, . 21

CONTENTS OF APPENDIX.

Report of General Foster, 23
Report of General Benham, 28
Report of U. S. Advisory Council,

CONTENTS.





To the Honorable the Senate and the House of Representatives
of the Commonwealth of Massachusetts.

The Board of Sarbor Commissioners, established by chapter
149 of the Acts of the year 1866, respectfully submit their
Second Annual Report.

Boston Lower Harbor.
In our Report of last year, we stated that under the authority

of the Commonwealth we had forwarded a petition to Con-
gress, praying that an appropriation might be made for
removing obstructions from the Main Ship Channel, and
building sea-walls to protect the headlands of Boston Harbor.

This petition was referred to the Committee of Commerce,
and late in the session reached Major-General Humphreys,
Chief Engineer of the United States, through the Secretary of
War. At this stage, the Chairman and two members of the
Board, accompanied by the Harbor Committee of the city
government, proceeded to Washington with surveys and photo-
graphs of the localities, and with plans and estimates of the work
required, and laid all the papers before General Humphreys,
who expressed his satisfaction with the fullness of the data
that left nothing further to be desired.

He reported to the Secretary an estimate of about -$1,030,000
to cover the entire work, and suggested an appropriation of
$375,000 for the ensuing year. The papers were not returned
to the Committee by the Secretary with his recommendations
until after the general Bill had been reported ; but through the
exertions of Hon. T. D. Eliot, the estimate for Boston was added
as an amendment to the Bill, and passed the House. In the
Senate some opposition appeared, but the clear statement of
the case by Hon. Charles Sumner, removed all objections.

REPORT.
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Our success was in great measure due to the able manner in
which our Engineer, Mr. Boschke, had prepared all the papers,
and to the fact that we were able to act as an organized board,
charged by the legislature with special duties in relation to
the harbors of the Commonwealth, and to perform such duties,
as the representatives of the Commonwealth.

The work provided for has been in progress during the past
season, under Major-Generals H. W. Benham and J. G. Foster.
To the latter was assigned $300,000 for prosecuting the new
works, and to the former $75,000 for completing works already
in progress or in process of repair. From both of these
engineers we have reports which we append. The work under
General Foster has already made encouraging progress, and
met with that success which was expected under his able
leadership. The field of his work has thus far been the
Main Ship Channel, or Narrows. In the most critical part of
this channel there lay two dangerous obstacles known as
“ Tower” and “ Corwin ” Rocks, with a passage between them
of scarcely 200 feet. Tower Rock was first attacked by Gen-
eral Foster, and reduced in eight weeks; there are now
twenty-three feel of water at low tide over its ruins. Corwin
Rock, a much larger obstacle, was next assailed, and before
the working season closed, two hundred tons had been blasted
out, and most of it landed on the beach. Four months’ work
next spring will remove what remains.

In another contracted portion of the Main Ship Channel,
the removal of a part of Lovell’s Island is in fair progress.
This work is designed, when finished, to increase the width of
the channel-way from 860 to 685 feet. This is an excavation
in sand and shingle, and General Foster reports that “it has
been carried forward by the contractor with great energy in
spite of the many obstacles, and with such success that, up to
the time of suspending work for the winter on the 80th of
November, 53,458 cubic yards had been excavated and
removed.” We would call particular attention to that part of
General Foster’s report relating to the difficulty of obtaining
the necessary title to the laud required for the sea-wall to be
built around Point Allerton, the importance of obtaining this
title at an early day to enable the work on the wall to begin in
the spring, and hope the legislature will give a favorable con-
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sideration to his suggestion, that the Commonwealth give
authority to take under the right of eminent domain the laud
required, and transfer the same to the United States. It is of
great importance to the Commonwealth that the work to be
done on Point Allerton (which will be done by the United
States at an expense of $100,000,) should be begun as soon as
possible.

Of the $75,000 placed in the hands of General Benham,
only $25,000 has yet been required, there having been funds
left over from last season. Pour hundred and thirty feet of
wall have been laid at the north head of the Great Brewster
Island, completing the protection of this head as far as stone
work is concerned. General Benham’s report enumerates
other constructions and repairs executed with funds from
former appropriations.

The South Boston Flats.
In the year 1866, the year in which this Board was estab-

lished, the legislature adopted a plan for the improvement of
the South Boston Flats, whose main features were these : an
extension of the wharves on the westerly side of Port Point
Channel, for the purpose of giving a proper direction to the
currents ; the construction of a sea-wall on the easterly side of
Fort Point Channel, which should inclose the flats as far as
Slate Ledge and servo for the ends of wharves which should be
built upon the flats thus inclosed, after having been filled ; and
extensive excavations in the tidal reservoirs of Boston Harbor,
to compensate for the tide-water displaced by this filling. The
Board were at the same time charged with the duty, which
they performed, of submitting to the legislature of 1867, a
scheme for carrying into execution the improvement of the
South Boston Flats upon the foregoing basis.

The legislature of 1867, by an Act to be found in chapter
354 of the Acts of that year, authorized the Board to contract
for the building of a sea-wall on the South Boston Flats upon
the following conditions: The wall must be “ a continuous
sea-wall,” built on a line “ within and parallel with the exterior
line to the point known as Slate Ledge, as laid down upon the
plan ”of the year 1866, already referred to; provision is made
that an engineer shall be appointed by the governor, whoso
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duty it shall be to prepare plans and specifications for proposals
and contracts for the building of such sea-wall, to determine
the requisite amount of dredging to be done in front of the wall,
and the amount of filling in rear of the wall necessary for a
proper support; he is to consult with the Harbor Commis-
sioners and locate the line of the wall and decide upon the
amount of dredging and width of filling for a support to the
wall, “ with due regard for economy and strength, as well as
the proper direction of the currents of Boston Harbor ;

” the
Board were to advertise for proposals and execute the contract
for the work, but the plans and specifications and the line of
the location of the wall by the engineer were subject to the
approval of the governor and council; nor were the Board to
execute a contract until it had been accepted and approved by
the executive. Two hundred thousand dollars were appropri-
ated for the work.

The Board were also authorized to modify the line of the
easterly side of Fort Point Channel, witli a view to enlarging
the area of improved land on that side, and of reducing the
extension of wharves on the westerly side of this channel,
provided for on the plan. This line has, with the approval of
the U. S. Advisory Council, been changed accordingly, and
now is as follows :

Beginning at a point of intersection of the line marked A
on the Commissioners’ line established by chapter 385 of the
Acts of the year 1853, with the easterly line of Fort Point
Channel; thence running north-easterly 1,800 feet to a point
easterly of the south-east corner of Arch Wharf, and 600 feet
therefrom ; thence northerly and easterly on an arc of a circle
of 910 feet radius for a distance of 1,255 feet; thence easterly
and southerly, on an arc of a circle of 2,370 feet radius, for a
distance of 800 feet to a point in the exterior line recommended
by the United States Commissioners on Boston Harbor.

The following line becomes necessary as the westerly line,
in consequence of the above change, and was adopted by the
Board, with the approval of the U. S. Advisory Council:—

Beginning at the south-east corner of Arch Wharf and run-
ning north-easterly along the face of said wharf to its north-east
corner ; thence on an arc of a circle of 1,210 feet radius for a
distance of 1,190 feet; thence on an arc of a circle of 870 feet
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radius for a distance of 470 feet, to a point in the exterior line
recommended by the United States Commissioners on Boston
Harbor. The plan of 1866 thus modified is appended.

Upon very careful investigation of the subject, for the purpose
of giving an interpretation to the Act of 1867 consistent with
its terms, with the plan of 1866, which was not modified
by the legislature of 1867, except in the one particular of an
authorized change of the line of the easterly side of Fort Point
Channel just referred to, and of giving an interpretation con-
sistent with the security of Boston Harbor, the Board, in the
discharge of their duty to advise the State Engineer as to the
proper line for the location of the sea-wall and the kind of wall
to be built, recommended him to place it on a line one thou-
sand feet “ within and parallel to the exterior line, to the point
known as Slate Ledge, as laid down upon the plan ” of 1866,
and to construct a continuous wall which would be available
for a retaining wall while'the work of filling the flats was going
on, and would cost about the amount of the appropriation.
We recommended this line for the following reasons :

1. The statute authorized the construction of “ a continuous
sea-wall.” The plan of 1866, and one main purpose of the
improvement, viz., to make a deep water frontage sufficient to
accommodate with wharfage the largest ships, required that any
wall built on or near the exterior line laid down on that plan
should be divided by spaces for docks which should separate
wharves of which this wall should form the ends ; consequently
no “continuous sea-wall,” we concluded, could be placed on
or near a line which was to be the line of the ends of wharves
and the openings of slips and docks.

2. The cost of a wall properly constructed on or near “ the
exterior line ” on the plan of 1866 would many times exceed
the amount appropriated for its construction.

3. The Act of 1867 provided for no extension of the wharves
on the westerly side ol Fort Point Channel, whereas, in the
plan of 1866 and in the opinion of the United States Commis-
sioners who investigated the matter, such an extension is
inseparable from the construction of a sea-wall on the easterly
side of Fort Point Channel, upon the exterior line of the plan
of 1866 to Slate Ledge, and is indispensable for that “ proper
direction of currents in Boston Harbor,” for which the Act

2
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itself provides that “ due regard ” shall be had in locating
the wall.

We advised the adoption of a line one thousand feet “ within
and parallel with the exterior line of the plan” of 1866, because
a proper wall could be built on that line within the appropria-
tion, which would be serviceable as a retaining wall for a par-
tial but useful reclamation of the South Boston Flats and as
the heads of docks and slips, whenever, by the building of the
sea-wall on or near the exterior line on the plan of 1866,
wharves should be built out to that lino and the plan of this
improvement executed in its entirety. Furthermore, on con-
sultation with the U. S. Advisory Council, we were satisfied that
“ with due regard to the direction of the currents of Boston
Harbor,” and without injury to the harbor, such a wall could
be built on that line without any extension of the wharves on
the western side of Fort Point Channel, until such time as the
wall should be built on the other side of the channel upon the
exterior line of the plan.

The State Engineer agreed with us in the principles upon
which we adopted the line we have stated, but fixed the
line at eight hundred, instead of a thousand feet .from the
exterior line of the plan, as we had recommended, because he
thought eight hundred feet would be a sufficient length for the
docks to which such a wall would some day form the heads.
His estimates exceeded but a little the appropriation. Subse-
quent proposals received by the Board, show that this wall could
have been built for a sum within the appropriation of the legis-
lature.

After a full hearing, however, in the course of which mem-
bers of the legislature of the year 1867 who framed the Act
authorizing the construction of the wall, testified that the line
intended by them for the “ continuous sea-wall” was near the
exterior line of the plan of 1866, the executive decided that
the line of the wall should be parallel and within this exterior
line of the plan and fifty feet distant therefrom, and that the
plans and specifications of the engineer should be modified
accordingly. The engineer submitted the required plans and
specifications for a suitable wall on the line approved, and on
these we duly advertised for proposals. Proposals have been
received by the Board in response to such advertisement and
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laid before the executive, but the necessary executive action
thereon, without which the Board cannot contract for the
construction of the wall, has not been taken.

The adoption of this line as the line of the wall on the deep
water front of the land to be improved will render necessary
some additional legislation to enable the Board to build a wall
that shall be as useful as possible for commercial purposes.

Ist. Authority should be given to the Board to leave openings
in the wall wherever they may be needed for docks and slips,
and the provision in the Act of 1867 authorizing the con-
struction of a continuous sea-wall be modified accordingly.

2d. During the progress of the work, provision should be
made for the extension of the wharves on the western side of
Fort Point Channel. This extension can probably be better
secured by the voluntary action of their owners during the
progress of the work than at the present time.

3d. The legislature will be obliged to make a much larger
appropriation for the work, or what will, perhaps, prove the
more acceptable proposition, authorize the Board, subject to
the same conditions of approval by the executive as now, to
contract to pay for the wall in part of the improved land to be
inclosed by it.

In order, however, to make such a contract, or any contract
providing for payment in the improved land, the Board should
be authorized, upon consultation with the various interests that
are looking forward to the occupation of the improved territory,
if advantageously laid out, to prepare for the action of the legis-
lature thereon, a plan for the occupation of this territory, with
especial reference to the accommodation of railroads and ships,
and for the reservation of lands to the contractors and the
Commonwealth in such a manner as shall not interfere with
the great interests of commerce, which it is the desire of the
Commonwealth by this enterprise to promote.

There is no such plan in existence. The plan of 1866,
approved by the legislature, was a plan which showed merely
the extent and outlines of the filling, the walls and channels.
It was in no respect a plan according to which the new terri-
tory was to be put to its uses. The advantages of this improve-
ment to the commerce of Boston, turn on the economy with
which the freight of railroads can be placed on board of ships
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in Boston Harbor, and a plan for the reservation of land for
contractors, whether for the wall or the tilling, which shall
meet the requirements of commerce in this particular, is of
prime importance. Then, too, the most economical mode of
contracting for work is to include the whole in the contract, by
anticipating in a well digested plan the requirements of the
■work to be done, and so reducing the item of extra work to be
paid for at extra prices, to the lowest terms.

Moreover, as there is no one legally authorized to invite
proposals for the filling of the fiats and the construction of the
wall in one contract, taking payment for the same in land, and
no proposals made except to a body authorized by law to receive
them would bring out a satisfactory competition, we would
recommend that the legislature authorize us to advertise for
proposals, under one contract, both for the filling of the flats,
on a plan to be submitted to the legislature and approved by
them, and for the construction of the wall upon the line already
adopted by the executive, and to authorize us to make such a
contract, if it shall be approved by the legislature. We believe
that if the requisite authority is given to us in the early
part of this session, we can mature an acceptable plan for the
occupation of these flats, and obtain a contract both for the
filling of the flats and the building of the wall on the basis we
have indicated, which the legislature will be able to act upon
and be disposed to approve, before its adjournment. The main
work of the improvement can then at once be entered upon.
As soon as this is done it will be an easy matter to negotiate
advantageously with the riparian owners of flats along the
shore of South Boston ; to obtain from the owners the neces-
sary extension of their wharves on the Boston side of Fort
Point Channel; to exercise the authority which the Board has,
under chapter 81 of the Resolves of the year 1866, to contract
with the city of Boston for the construction of Eastern Avenue,
and adjust all the other subordinate questions that are incident to
the execution of the main plan.

The additional legislation we have suggested being supplied,
we earnestly recommend that the work of building the wall on
the line on which it has been located, and of filling up the flats,
be entered upon as soon as possible ; and with the view of obtain-
ing during the present session, the sanction of the legislature
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to the final contracts and arrangements to be made before the
work is begun, we respectfully urge that the necessary legisla-
tion be supplied at as early a day as possible.

By chapter 93 of the Resolves of the year 1867, a com-
mittee of the legislature of that year was appointed with cer-
tain powers in relation to the South Boston Flats, and the
Board of Harbor Commissioners were charged with the duty of
advising this committee upon the subject of compensation for
the tide-water that will be displaced when these flats are filled.

The legislature of 1866, in adopting the plan for the
improvement of the South Boston Mats, and in charging the
Board with the duty of preparing a scheme for carrying this
plan into execution, assumed that “ compensation in kind ”

was the only secure basis on which the proposed improvement
could be accomplished. We have familiarized ourselves with
the doctrine of compensation in kind adopted by the Common-
wealth in the establishment of this Board, and recommended
by the United States Commission, as a remedy for the evils
resulting from encroachments upon the tide-water of Boston
Harbor, and have diligently studied the means for its strict
application in the case of the proposed occupation of the South
Boston Mats. Predisposed to accept this doctrine, because of
the high authority from which it emanates, it remained only
for us to inquire into the practicability of its application from a
financial point of view. This inquiry has led to serious
doubts as to the practicability of replacing the tide-water of
South Boston Flats by newreservoirs above the city. Prompted
by such doubts, we instituted an investigation for the purpose
of working out another solution of the problem, and have
obtained a solution which is perfectly satisfactory—a solution
which, without being inconsistent with views heretofore enter-
tained, realizes the objects of the United States Commission in
a plan of operations at once feasible, pecuniarily profitable, and
directly useful.

We shall present this plan after a brief notice of the steps
which have led us to its conception.

As “ compensation in kind ” the United States Commission
recommended that the occupation of South Boston Flats

Compensation
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should be immediately followed by the dredging away of flats
and marsh lands in Mystic and Charles Rivers ; but as a pre-
liminary step to the opening of these new receptacles for tide-
water, they declared that an improvement of the outlets of these
rivers would be indispensable. It is precisely here that the
impracticability of their plan presents itself. The encroach-
ments upon the mouths of the Mystic and Charles Rivers have
already rendered them insufficient for the free ingress and egress
of river and tide-water. It is a fact, that we shall hereafter state
more specifically, that these outlets have been so confined by
wharves and bridges, that large masses of mud and sand have
been torn from their beds by the current, and swept into the
harbor. In order to make these avenues of communication
sufficiently ample to accommodate an increased flow of tide-
water without further disturbance of the beds, either the
wharves and bridges must be in part removed, or'the new regi-
men anticipated by artificial excavations to a great depth.
Either of these provisions would consume the larger part of
the profits anticipated from the reclamation of South Boston
Flats, before any actual compensation could be charged to the
account. We speak within bounds when we declare that the
expense of a proper transfer of the tide-waterfrom South Boston
Flats to interior basins would exceed the cost of removing' all the
bars and shoals from the Main Channel and the further cost of
maintaining this channel in its improved condition forever. We
therefore, suggest that instead of expending vast sums upon
these reservoirs and their outlets, and waiting may years for
improvements to develop themselves in the harbor below, the
more prudent course would be to expend the money directly
upon the Main Channel in dredging, especially as every shovel-
ful of earth taken from the bed of the channel will be available
for filling upon the flats. The proposition we would offer as
a basis of a feasible plan, is as follows:—

As soon as the wall has sufficiently advanced to offer proper
protection to the filling, dredging shall commence in the Main
Channel, and the material be used for reclamation until the
flats in front of the wall are wholly removed to the depth of
twenty-three feet at mean low-water and the Anchorage Shoal
also excavated to same depth. And, furthermore, from the
profits arising from the sale of reclaimed flats, the sum of
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$500,000 shall be funded and the interest used in repairing
the damages which may arise from reduced tidal volume, and
in maintaining the depth generally of the Main Channel. This
proposition has the hearty sanction of theU.S. Advisory Council,
as appears by their opinion, to be found in the Appendix to this
Report.

On the plan of 1866, annexed to this Report, the space in
the Main Ship Channel, colored red, indicates the shoal ground
which we propose shall be removed. If we add to the amount
of dredging we propose, the material of the upper middle
which the United States government has provided for removing
and which may be offered for filling also, we have a total of
8,547,100 cubic yards.

Should our proposition be adopted and the whole plan of
improvement carried out, as we earnestly hope it may be,
the Main Channel will be freed from obstruction, and a fair and
ample water-way offered to first-class ships at all times of tide.

We have, in the course of our remarks on compensation,
referred to changes in the bed of the harbor due to encroach-
ments, without pausing at the time to furnish evidence of our
statements, because we designed to take this important matter
up separately.

Changes in the Bed op Boston Harbor.
We are indebted to our Advisory Council for a valuable

report upon this subject which appears in our Appendix. The
laborious work, which forms its subject had been commenced by
the United States Commissioners, and we very gladly accepted
the proposal of the U. S. Council to complete it and bring all
the facts to light. To this end, we supplied all the assistance
required.

Two general results are reached, which, although striking in
themselves, are rendered especially important by the infer-
ences to which they lead :

1. In the clear water-way of the Upper Harbor, the volume
has remained the same.

2. The changes that have occurred are those due to the
transportation of mud, sand, &c., from one portion of the
harbor to another.
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At the outlets of the interior reservoirs, scour has been
induced by the undue encroachment of wharves, bridges, &c.,
and the material torn from the bottom has been swept down to
broader and more valuable portions of the harbor basin.

From tbe first result, the fair conclusion may be drawn, that
the natural forces of the harbor are equal to the task of purg-
ing its channels of all foreign matter or its equivalent ; and the
second result justifies the conclusion, that an augmentation of
the power by the enlargement of interior tidal reservoirs

,

requires , as a preliminary step, a great enlargement of the
outlets, either by removing wharves and bridges or by exca-
vations on a large scale.

The objection to “ compensation in kind,” implied in the preced-
ing sentence, was entertained by the United States Commission,
and discussed by them at some length, especially as regards the
Charles River, where they proposed a radical reform of the
bridge system. In the case of the Mystic, the United States
Commission proposed artificial enlargement of outlet section
by dredging; they, however, made their suggestions under the
impression that no further encroachments would be suffered,
and that improper grants, already made, would not be extended.

In the interval between 1885 and 1861, during which many
wharves and bridges were built, there disappeared from the bed
of the Charles River, below Cragie’s Bridge, over 260,000
cubic yards of material; and from the bed of the common
outlet of Mystic River and Chelsea Creek, over 526,000 cubic
yards.* The deepening in the Charles River mouth, has been
totally useless, since there was ample depth of water before;
and the local advantages gained in the Mystic Outlet, are very
small compared with the amount of scour executed.

Below these localities there are spaces, here and there, in
which deepening has occurred, but the shoaling is in great
excess. The material from above, instead of being equally
distributed over great areas, shows a disposition to aggregate
in masses, and often in valuable portions of the basin. For
instance, below the contraction, between Boston and East Bos-
ton, where the water space suddenly expands, there is a district,
mostly in the Main Channel, in which the surplus of deposit

* In the arm of the sea above the projecting angle of the Navy Yard, and below
Chelsea and Meridian Street Bridges.
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over excavation amounts to an annual increase of 110 cubic
yards to the acre.

Along the outer border of South Boston Flats, from Long
Wharf to Slate Ledge, the average annual rate of deposit has
been recently, 120 cubic yards to the acre.

As the different surveys examined did not extend over pre-
cisely the same ground, it is difficult to determine with precis-
ion the total amount of shoaling that has occurred ; we have
therefore confined our statement to well defined localities.
From the best determination we can make, however, there
appears to have been about 1,900,000 cubic yards of shoaling
in the Upper Harbor, below the bridges, between 1835 and
1861. Much of this has occurred in places where it is already
too shallow for navigation or still too deep to offer obstruction.
Perhaps the portion which has been most injurious, is that
which has fallen in depths of eighteen to twenty-four feet,
because between these depths removal by dredging must be
resorted to at great expense.

We call attention to the diagrams., annexed to the report of
the Advisory Council, which combine table and map, and con-
vey to the eye the localities that have suffered change, with the
manner and amount of this change in any particular place.

On the 21st of August last, we addressed a communication
to Prof. Benjamin Peirce, Superintendent of the Coast Survey,
asking information relative to the derivation of the materials
forming, the shoals of Boston Harbor. Prof. Peirce kindly
responded to this call by directing one of his assistants, Mr. L.
F. Pourtales, an accomplished naturalist, to examine our
specimens of the harbor bottom and report upon them.

Mr. Pourtales joined us at once and entered upon his task
with cordial good will. His report, now on our files, frankly
states his inability to discover therecent sources of the material
forming the shoals and bars, but contains a valuable discussion
of the physical features of the harbor. In this connection
he makes the following statement:—

‘‘ islands are generally covered with drift, so that the subjacent
rock is rarely exposed to view, except the general strike of the ledges
which form this skeleton, by the direction of their longer diameters, or
by their arrangement in lines. The direction of the strike is nearly N.
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E. and S. W. Eed lines on the map show the best examples.* Thus
we have one of these lines passing through South Boston heights,
Governor’s Island, Apple Island, Snake Island and Winthrop Head.
The shoal ground of the Upper Middle forms part of this system.
Then we have Thompson’s Island and North Spectacle Island; next,
Squantum, Moon Island and Long Island, the range continuing through
Alderidge’s Ledge to Green Island and the Graves, Half Moon Island,
Peddock’s Island, Grape and Bumpkin Island, Strawberry Hill and
Harding’s Ledge. The examples might be multiplied to a much
greater number among the ledges of Cohasset, and still better, perhaps,
at Nahant, where the rocks being more denuded, show both strike and
dip very plainly, as was shown to me by Prof. Agassiz.”

Mr. Pourtales’ failure to discover the derivation of the
deposits is explained, now that we are informed by the inquiries
of our Advisory Council, that the shoaling is nearly all of it a
mere shifting of the material—not deposit fromforeign sources.

Our advice to the legislative committee upon the subject of
compensation was based upon the foregoing considerations and
our recommendations agreed to. Accordingly the committee
presented to the Board a proposition drawn up by the two
bodies in concert, which was adopted by the Board in the
following vote; —

“ Whereas, The committee appointed under chapter 93 of the
Resolves of 1867, have agreed to provide in any contract for filling the
South Boston Flats, and for dredging a portion of Boston Harbor, as
shown by a plan hereto annexed, to the depth of twenty-three feet
below low-water, and using the material thus dredged in filling section
lof South Boston Flats; and

“ Whereas, Said plan having been laid before the Harbor Commis-
sioners (and the United States Advisory Council, represented by Mr.
Mitchell,) and approved by the Harbor Commissioners, as a full
equivalent for compensation for tide-water displaced in filling section 1;
therefore;

“Resolved, That an account, including interest, shall be kept by the
Commonwealth of all moneys paid on account of filling the South
Boston Flats, and of all moneys received for sales and use of the same;
and, so far as it shall be proved by hydrographical and physical sur-
veys, that the harbor has been injured by said filling, over and above
the benefit to the harbor resulting from the excavations for the purpose
* The map, we regret to say, is incomplete. "We should have added it, and the paper

to our Report, but for this.
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of said filling, the Commonwealth shall be bound to repair the injury by
dredging or otherwise: provided, that the expenditure for this purpose
shall not exceed in all the net receipts by the Commonwealth from the
sales and use of said flats, with interest thereon.”

We have stated in this Report the requisite guarantee of
the Commonwealth in the form of a fund to be set apart, as
defining more clearly what such a guarantee will imply and the
form in which it would be most desirable.

Charles River.
The selectmen of the towns of Newton, Watertown and

Brighton, have requested the Commissioners to cause surveys
to be made of the upper reaches of the Charles River, from
Watertown Arsenal to the Newton and Watertown bridge, with
a view to ascertain what tidal compensation could be obtained
by dredging. The bed of the river being on an average from
three to four feet above mean low-water, navigation is greatly
obstructed. A deepening of the bed, a work in which the
inhabitants of these towns are greatly interested, it was found
would facilitate navigation to Watertown. As the work
desired was to be done at the expense of the petitioners, wo
caused the surveys to be made by our engineer.

Bridges.

The attention of the Board has been often directed to the
bridges from Boston across Charles River. The bridges are
direct and serious obstructions to navigation ; and the piles so
confine the outflow and delay the tidal currents, that an
unnatural scour is induced, which has caused the bed of the
stream to give way, and masses of material to escape into the
harbor basin. These evils are increased by the bad construc-
tion of most of the bridges, of which the rows of piles, instead
of being driven in the same direction as the current, cross it
at every variety of angle.

Bridges being a necessity, the unavoidable evils which result
from them must be endured. But, whenever a bridge is to be
rebuilt, the work should be done in sucli a manner as to do
the least injury to the harbor.

Hie Board attended a meeting called by the committee
appointed at the last session of the Legislature, to consider the
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best mode of providing means for sustaining the expense of
keeping the bridges between Charlestown and Boston in repair.

A plan which had been voted down by the House of Repre-
sentatives last year, was again urged before the committee.
The plan was to erect buildings on both sides of the bridges,
to be supported on piles driven into the bed of the river,
and to employ the rents of these buildings in sustaining the
bridges. We protested, as we had at the last session before
the Committee on Harbors, against this new and needless
attack on navigation and commerce, and insisted that any
mode of taxation for supporting the bridges would be better
than this; that it was enough for the harbor to endure the
necessary bridges, without being subject to this new burden.
Several speakers before the committee recommended, instead
of the two bridges, a single bridge, supported by stone piers,
with broad spans, a double draw and two roadways at the
draw, so that the passage over the bridge should never be
interrupted for a moment by a vessel passing through the
draw. The general plan meets our cordial approbation, as
conservators of the harbor. If executed, it would improve
navigation by substituting one good bridge for two defective
ones, and by assisting the flow of the water by piers built in
conformity with the current of the river. But we have not
matured any definite plan so as to bring it before the legisla-
ture, either as to the exact place for building, the construction,
the cost, or the mode of defraying the cost.

Lynn Harbor.
The results of the survey of Lynn Harbor for the purpose’of

establishing harbor lines, have led us to make some suggestions
to the city council of Lynn for the improvement of their
harbor, by constructing a rip-rap breakwater across the
mouth of the harbor, dredging a deep basin in front of the
new wharf line, and filling up certain flats and marshes with
the dredged material. The proceeds from the sales of land
created in this manner, would defray the cost of the harbor
improvement herein suggested. The city authorities have
considei'ed the plan favorably; and we have reason to believe
that the suggestions will bo acted upon at no distant day, and
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that the result will be, greatly to increase the prosperity
of Lynn.

Salem Harbor.
Upon application of the Board of Trade of Salem, our

engineer was directed to examine into the condition of certain
portions of Salem Harbor, which offer obstructions to naviga-
tion. From his survey, it appears that the approach to
“ Derby Wharf,”—now the most important wharf of the city,—
requires to be deepened by means of dredging to the amount
of 49,600 cubic yards; and also that Long Point needs pro-
tection by the construction of a breakwater 550 feet long. The
subject is still under consideration by the Board.

Cape Cod Harbor.
On the 24th of April last, the Commissioners gave a hearing

to the citizens of Provincetown upon the subject of establishing
harbor lines. The physical features of the harbor indicated to
us the course to be taken in laying down the lines. They were
established about two thousand feet from the shore, in general
conformity with the line of the shore, giving ample depth to
shipping at the ends of the wharves.

The map of the harbor was prepared, without delay, from
the surveys of our engineer, and the lines were established by
an Act of the legislature, approved May 24, 1867.

Works Approved.

Plans have been approved by the Board for building wharves
in various harbors of the Commonwealth under the*authority
of the legislature, namely, in Boston, Gloucester, Hull, Hing-
ham and Dorchester. The Board have also approved plans for
the widening of Federal Street Bridge, the Old Colony Railroad
Bridge, the Fitchburg Railroad Bridge, the laying of syphons
to conduct water from Charlestown to Chelsea, across Mystic
River, and from Wenham Lake to Salem, across Essex River.

Legal proceedings authorized by the Board.
The Board have also taken action to prevent the Boston

Wharf Company from building upon the flats under the
license which the last legislature revoked by section 4 of chap-
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tor 354 of the Acts of 1867, and directed the attorney-general
to obtain an injunction to prevent the erection of any structures
thereon. An information was filed accordingly by the attorney-
general. The answer of the defendants denies the constitution-
ality of the Act of 1867 revoking their license. A decision of
the question will probably be obtained before the adjournment
of the legislature.

Upon application of the selectmen of Medford for the
removal of Wood’s Dam across Mystic River (which had been
removed by the city of Charlestown upon an order of the gov-
ernor and council, and subsequently rebuilt by the owner,) the
Board directed the district-attorney for the county of Middlsex
to institute legal proceedings on the ground that the dam was
a public nuisance, and he has done so.

Compensation Fund.
The compensation fund for Boston Harbor, provided for in

section 4, chapter 149 of the Acts of the year 1866, amounts
at the present time to $8,857.81.

We cannot close this Report without expressing our apprecia-
tion of the efficient services of our Engineer, Mr. Albert Boschke,
and acknowledging the great aid and valuable counsel we have
received from the distinguished men who compose the U. S.
Advisory Council. This Council now consists of Rear Admiral
Charles H. Davis, of the United States Navy, General A. A.
Humphreys, Chief Engineer of the United States Army, Pro-
fessor Benjamin Peirce, Superintendent of the United States
Coast Survey, and Mr. Henry Mitchell, an assistant of the Coast
Survey, a gentleman of high attainments in hydrographical
science. Professor Peirce is a recent accession to the Advisory
Council, which is of the utmost advantage to the Board. He
brings to us a profound knowledge of the problems of physical
science and their mathematical solutions, which has given him
a world-wide fame. He had already indicated his interest in
and appreciation of the importance of the duties assigned to us
by permitting his assistant, Mr. Henry Mitchell, to devote much
of his time to our work, in the performance of which he has
done credit to the service to which he belongs and the Council
he represents. We regret to announce that General Richard
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Delafield lias found himself obliged by official duties to dissolve
bis connection with the Council. We desire to add, that
although the State Engineer, Mr. George R. Baldwin, was in
no way responsible to this Board for his work during the past
year, our relations with him have been of a most friendly and
agreeable character.

JOSIAH QUINCY,
S. E. SEWALL,
WILLIAM MIXTER,

. DARWIN E. WARE,
F. W. LINCOLN, Jr.,

Board of Harbor Commissioners.

Boston, January 13th, 1868.
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APPENDIX.

REP OR T

On the Removal of Obstructions from the Harbor, and the
Building of Walls to Protect the Headlands, by Brevet
Major-General J. G. Foster, U. S. Engineer.

Boston, Mass., January 9th, 1868.

Hon. Josiah Quincy, Chairman ofBoard of Harbor Commissioners:

Sir,—In compliance with your request, I herewith give a brief
account of the operations in improving the Harbor of Boston since the
Ist of June, of last year, at which time I took charge.

The total amount appropriated for the works under my charge during
the fiscal year ending the 30th of June, 1868, was . . $300,000 00

This was assigned by the chief engineer, according to the original
estimates, as follows:

For sea-wall for preservation of north head of Long
Island, . $75,000 00

For sea-wall for preservation of Gallop’s Island, . . 50,000 00
For sCa-wall for preservation of Point Allerton, . . 50,000 00
For dredging Lovell’s Island Spit, Great Brewster Spit

and Upper Middle Bar, ......100,000 00
For removing Tower Rock and Corwin Rock, . . . 20,000 00

Sea- Wall for Preservation of North Head of Long Island.
The title to the site not having been secured by the officer having the

matter in charge, no work has been done, and no progress made except
in the preparation of the plans and estimates for the sea-wall. It is
understood that the site cannot be obtained until the passage of an Act
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by Congress providing for taking it by the exercise of the right of
eminent domain. It is expected that this will be done this winter, in
season for the making of the necessary contracts, and the commence-
ment of the work in the spring.

Sea-Wall for the Preservation of Gallop’s Island.
As this island was the property of the city of Boston, application

was made, September 4th, to the proper city authorities for the transfer
to the United States of certain portions of the island necessary for the
erection of the sea-wall, and for the occupation of such other portions
as might be necessary for carrying on the work, and for the storing and
preparation of the material to be used in it. The necessary orders
were passed by the common council, September 26th; by the board
of aldermen, September 30th, and approved by the mayor, October 1,
1867. The requisite deed was executed by His Honor, Mayor Nor-
cross, December 4, 1867. As soon as the plans and specifications are
completed, proposals will be advertised for and contracts made in
season to commence the work early in the spring.

Sea- Wall for the Preservation of Point Allerton.
Leases were secured of the land necessary for the construction of the

sea-wall, which have, however, not been approved by the chief of
engineers, who decides that no structure can be placed upon land not
owned by the United States in fee simple. No portion of the appro-
priation in my hands can be, under the law, appropriated to the purchase
of the site. In other cases of protection of the islands and headlands
in this harbor, the State or city has transferred to the United States the
land necessary for the purpose. I hope the same course may be pur-
sued in this instance.

I would suggest that the legislature of the State of Massachusetts
take, by the exercise of the right of eminent domain, so much of
the land at that point as may be necessary for the construction and
future repairs of the sea-wall, and transfer the same to the United
States for this purpose. If this be done by the State at an early day,
the work may be commenced in the spring, as the plans and specifica-
tions for the work will be completed before that time.

Dredging of Lovell’s Island Spit.
A contract was entered into on the 13th of July for the removal of

145,000 cubic yards, by dredging, to the depth of 23 feet at mean low-
water, and to cut off the extremity of the Spit in a line generally par-
allel to the axis of the channel at that point. • The estimate comprised
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the widening of the channel at that point from S6O feet, its width at
that time at the end of the 18 feet curve, to about 500 feet, for which
the amount available at present was estimated to be sufficient. The
work has been carried forward by the contractor with great energy, in
spite of many obstacles, and with such success, that up to the time of
suspending work for the winter, on the 30th of November, 53,453 cubic
yards had been excavated and removed, causing a considerable improve-
ment in the channel even thus far, and a sensible increase in the dura-
tion of the ebb tide at that point. The full value of the improvement
will not be felt until the entire completion of the cut, which will not
probably occupy more than two months in the spring. A further
increase in the duration of the ebb tide is then anticipated, which will
tend to preserve the improved width of 600 feet, and even to increase it.
A further appropriation of $130,000 has been asked for in my report to
the chief of engineers, of September sth, 1867, for the purpose of
extending the dredging at this point, so as to widen the channel to 685
feet at the 18 feet curve, and to dredge it to the uniform depth of 23
feet at mean low-water. This is in accordance with the original esti-
mates of the Harbor Commissioners. I inclose a copy of the sketch
which accompanied the original estimates, showing the nature and value
of this improvement, upon which has been graphically shown the amount
of material removed during the past season.
Amount expended on this work to date, ....$24,412 37
Amount available on hand and in treasury, . . . 48,087 63

Dredging Upper Middle Bar.
A contract was entered into on the 12th of July, 1867, with Mr

Charles Woolley, of Boston, to dredge 40,000 cubic yards of material
from the channel across this bar, making a straight cut along the centre
of the channel to the depth of 23 feet at mean low-water, and as wide
as the limit of the contract would allow. After a short trial, Mr.
Woolley abandoned the work, and refused to comply with the terms of
the contract. A new contract was then made on the 28th of Septem-
ber, 1867, with Mr. William W. Wright, of Geneva, N. Y. The
delay caused by the failure of Mr. Woolley, and the difficulty experi-
enced by Mr. Wright in procuring, at that late period in the working
season, suitable dredges, prevented any work being done this season.
Mr. AVright has made arrangements to commence work as soon as the
weather in the spring will permit. A further appropriation of $llO,-
000, sufficient to dredge this channel to a width of 1,000 feet, and depth
of 23 feet at mean low-water, according to the original estimates of the
Boston Harbor Commissioners, has been asked for in my report to the
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chief engineer, of September 5, 1867. If the appropriation be
obtained, it will effect a very great improvement in the navigation of
the harbor, and will accomplish all that is absolutely required at that
particular point.

Blasting and Removing Tower and Corwin Rocks.
A contract was entered into on the 10th of July, 1867, with Mr.

George W. Townsend, to perform the work for a specified sum per day,
he to furnish a suitable vessel and crew, two sub-marine divers, drilling
machine, electrical blasting apparatus, and all the material and appli-
ances necessary in the prosecution of the work. Work was com-
menced on the 29th of July upon Tower Rock, which, being the smaller,
it was decided to remove first. This rock - was found to be an argilla-
cious slate, of firm, compact texture, smooth upon its surface, and of 26
by 51 feet'extent, horizontally, at the.depth of 23 feet below low-water,
to which point it was decided to remove it. The situation of this rook
being only 100 yards south-west from the Bug Light, and upon the
edge of the Main Ship Channel, and the depth of water upon it 19
feet at low-water, made it a serious obstruction to navigation, although
not so dangerous as Corwin Rock, which was situated 100 yards further
south-west, and almost in the centre of the channel, and had only 16
feet of water upon it at low tide.

The accompanying sketch shows the relative positions and dimensions
of therocks.

Work was steadily continued until the 29th of September, when
Tower Rock had been entirely removed to more than the required
depth, over eighty tons of stone, in large pieces varying from one- to
eight tons, were hoisted up and deposited on shore, and about seventy
tons more of smaller pieces were suffered to remain on the bottom
around the rock where they had been blown by the blasts. This result
was obtained by blasting in holes drilled for the purpose by the use of
a machine specially designed for this kind of work. It is attached
firmly to the rock, and operated by suitable connection with steam
power on the deck of the working vessel. The working of the drill,
and all operations under water, were attended to by the sub-marine
divers. Careful provision for the rise and fall of the tide and the swell of
the sea having been made, enabled the operations to be carried on in
all except the roughest weather. Similar provision having been made
foi quickly leaving position in cases of sudden danger from collision or
stress of weather, very few accidents occurred, and those of a trifling
character.

After finishing Tower Rock, the working vessel was moored overCorwin Rock, and work commenced for its removal on October Ist, and
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steadily continued until the recent heavy storm forced the work to he
discontinued for the winter. The progress has not been as good upon
this rock as upon the Tower Rock, for the reason that its structure is
peculiar, its laminae being twisted and contorted in every direction, so
that it breaks at the blasts into small fragments, difficult to remove on
account of the time required to gather and hoist them up in tubs. Not-
withstanding these difficulties, the southern half of Corwin Book has
been removed, comprising about two hundred tons, a large portion of
which has been hoisted up and deposited upon the beach. Four months’
work in the spring will complete the entire removal of this rock, which
has been a very dangerous one for navigation, very many vessels having
struck upon it as is evinced by the large quantities of copper and lead,
pieces of keels of vessels, arfchors, shoes of vessels, &c., found upon it
and in its crevices.
Amount expended on Tower Rock, .....§5,194 71
Amount expended on Corwin Rock to date, . . . 5,036 92
Available on hand and in treasury, . . . . . 9,768 37

Trusting that the above, with the accompanying sketches, may con-
vey a sufficiently clear idea of the operations for the improvement of
Boston Harbor,

I remain, very respectfully,
Your obedient servant,

J. G. FOSTER,
B'v'l Maj. Geril U. S. A., Lt. Col. Eny'rs.
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LETTER
From Bketet Major-General H. W. Benham, relative to Sea-

Walls in Boston Harbor.

Boston, December 26, 1867.

Hon. Josiah Quincy, Chairman of State Harhor Commissioners:

Sir,—In reply to a note from your Board dated the 21st inst, I have
the pleasure of giving you the following information in relation to my
“work in Boston Harbor during the past year, under the congressional
appropriation of seventy-five thousand dollars.”

This appropriation, which appears to have been a part of a larger
sum granted upon an estimate which had been previously sent to me to
report upon, has been held available, as estimated for by me in my
annual report of 1866, for the sea-walls, Great Brewster, Deer and
Lovell s Islands—rs2s,ooo for each—and to be expended only after
former appropriations were exhausted.

After the former appropriations for the Great Brewster Island were
exhausted, in August last, a contract was advertised for, and made, as
required by the law, for the continuance of the main wall of the north
head of this island, and the wall has been carried cn as far as these
funds ($25,000) have permitted; resulting in the laying of about 430
linear feet of wall, having a stone facing of 16 feet high, above the
foundation of concrete, of 2 \ feet depth. This completes the main
wall that is now deemed necessary for the protection of the north
head of that island. But I regret to say that the funds did not suffice
for the earth filling in rear of the last 550 feet of wall laid, or for the
laying of the heavy paving required upon the north head, the stone for
which is for the most part on hand.

I am not Certain if your Board desire a further report than is givenabove, which relates to the only portion of the $75,000 as yet expended,the other sums for Deer and Lovell’s Islands being yet held in the
treasury, as the former appropriations for these works are not as yetquite exhausted. But as perhaps a brief summary of the work thus
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far executed under recent appropriations may be desirable, I would
respectfully append it herewith.

The wall now constructed at the south head of the Great Brewster
Island, and which gives that bluffample protection, is about 920 feet in
length, fully three-fourths of this having the stone facing 18 feet in
height, and the remainder 16 feet high, with concrete backing to about
8 feet in width and with a concrete foundation feet deep. This is
well paved in rear for 14 to 18 feet in width for its whole length.

The wall of the north head is 1,720 linear feet (making 2,740 feet on

both heads,) and of this about 1,340 feet has a stone facing 18 feet
high, the remaining 400 feet having the stone facing averaging 16 feet
high with concrete backing and foundation as above described for the
south wall.

There is further required to complete the protection to this island, a
wall of 250 linear feet of about the same size as above, to connect the
walls of' the two heads, to prevent the island being cut in two.
And for the completing of the paving and filling at the north head, and
one or two jettees, for which my estimates are $34,000, if left to the
officer to judge of the best method of executing the work, or $50,000
if he is limited by the law to the execution of this work by contract
only.

As to the work at Deer and Lovell’s Islands, the former appropria-
tions have sufficed for the work as carried on at these places, up to this
time; though but a few thousand dollars now remain on hand of those
former appropriations. The $25,000 for each of these works, from the
sums last appropriated, of course now remain undrawn in the treasury.
During this past season, at Deer Island the south half of the wall at
the middle head, about 17 feet high, has been relaid with a concrete
backing for some 8 feet in width, for about 360 linear feet; being with
that on the north part, relaid in 1866, (all except the north wing wall,)
the whole at this head that now appears necessary to rebuild. And the
wall of the south head (about 16J- feet high,) has been relaid or rebuilt
for its whole extent, or for 440 feet; or, there has been relaid this
season at Deer Island about 800 linear feet of wall.

At Lovell’s Island a contract has been advertised for, and made, for
the cut stone facing of about 750 linear feet of 8-feet wall for the bluff
of the south-east head, the greater part of which is now received and
on hand ready for laying at the opening of the next season. There
were no serious injuries occurring at the island to require indispensable
any othen work there during the past season.

For the construction of the wall with the 8-feet stone facing at south-
east bluff of Lovell’s Island, with some other work on the jettees and
wing walls on the old north head wall of Lovell’s Island, and for the
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rebuilding of about 1,440 linear feet still required it at the north head
of Deer Island, I estimate as necessary, in addition to what is now on
band, about $24,000, if constructed as heretofore by days’ works, under
supervision; or if required to be done by contract, as by the last law,
at least $36,000 will be necessary, in my judgment.

I am, Sir, very respectfully,
Your most obedient servant,

H. W. BENHAM,
Bv’t. Maj. Gen’l U. S. A., and Supt. Eng'r of Forts and Sea-Walls, Boston Barbor.
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REPORT

Of the United States Advisory Council to the Board of
Harbor Commissioners upon Recent Changes in the Bed op
Boston Harbor, to which is added an Opinion upon Com-
pensation.

Hon. Josiah Quincy, Chairman of Harlor Commission:

Dear Sir,—With the ample facilities placed at our command by
your honorable Board, we have succeeded in making a comparison of
the surveys of Boston Upper Harbor, and have reached some positive
results. We have confined our attention to the following late surveys:—

A survey of the portion of the Upper Harbor lying above the
Anchorage Shoal, including the lower portions of the Charles and
Mystic Rivers, executed under the direction of the first State Commis-
sion, in 183&

A survey executed for the United States Coast Survey, by Lt. Com-
manding (now Rear Admiral,) Charles H. Davis, in 1847.

A survey of the harbor executed for the United States Commission,
by A. Boschke, Esq., Engineer of the Board, in 1861.

In the surveys of 1835 and 1861 the soundings are quite as numer-
ous as a comparison of depths requires. The survey of 1847, having
been designed for purposes of navigation more particularly, does not fur-
nish so many data as the two above referred to, as far as regards the
Upper Harbor.

In making our comparisons, we have used plottings of the three sur-
veys prepared for the United States Commission by Mr. Boschke several
years since, all of them upon a scale of I=lo,ooo. We have attempted
to present a view of the changes which should convey to the eye the
amount and the locality at the same time. To do this we have been
obliged to combine table and map in each case, by superimposing the
one upon the other. (See Diagrams 1., IT. and 111., annexed.) An out-
line sketch of the harbor has first been traced from the most recent
survey, and afterwards spaced off in equal squares to receive the figures
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indicating the number of cubic yards of deepening or deposit. Each
square covers a little short of an acre, (3,721 square metres,) and the
figures within are written in blue or black ink,—the former for deepening,
the latter for shoaling.

The surveys examined are works of merit, the comparisons we have
made are careful, and yet the tables must not be too critically accepted.
It is not claimed that each particular square contains a statement
absolutely true, or that it represents anything like a permanent condition
or process of change. For instance, a vessel lying at anchor, by com-
pelling the current to descend may cause a deepening beneath her and
a shoaling behind her. Such a change would appear as an isolated one

upon our diagram and be entitled to no importance ; but where the
squares of shoaling or deepening appear in groups of three or more the
general result may be relied upon; and where these recur upon com-
parisons of different periods, a degree of certainty and importance
attaches itself to the fact.

Upon each diagram the general summing up is entitled to confidence.
We have used all our data without selection, believing it better to trust
to the canceling of errors by large aggregations than to attempt an
exercise of judgment. If, however, we had rejected all quantities
which do not appear in groups of the same signification, we should have
reached the same results.

We shall introduce our comments upon the diagrams by the statement
of general results in the form of propositions and their corollaries, and
afterwards proceed to a general review of the evidence upon which they
rest.

1. The volume of the Upper Harbor, below the plane of mean low-
water, remained essentially the same from 1835 to 1861.*

2. By the confinement of the natural forces in the harbor due to
artificial encroachments, —mostly those at and near the mouths of the
rivers,—large changes of the bed have been induced, and the material
excavated at one point has been cast down at another, to the injury of
valuable portions of the harbor. The mouth of the Charles River,
before quite deep enough for all the possible wants of commerce, has
been scoured still deeper; and the outlet common to Mystic River and
Chelsea Creek, has yielded large supplies from its bed, and with com-
paratively little local advantage. These supplies of material are found
deposited in the harbor basin,—not equally distributed over great areas,
but accumulated in masses, some of which have chosen the most

* This statement is to be understood as applying to the clear water-way, below thi
tributary basins, as far as actually covered by our figures. Wo have no data for comparing the volumes within the slips or beneath wharves, new and old.
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valuable anchorage sites and are approaching the critical paths of
navigation.

These two results lead immediately to inferences of grave impor-
tance, viz.: that the tidal reservoirs engender sufficient •power to purge
the harbor channels offoreign matter or its equivalent; and that any
augmentation of the interior reservoirs, in the present encumbered slate
of their outlets, would do more harm than good.

The United States Commissioners were aware of these difficulties in
the way of “ compensation in kind,” hut did not realize their full
magnitude. They believed that the outlets of the reservoirs could be
improved by a reduction of the number of bridges, and by a radical
reform in their mode of construction, and that the new regimen could
otherwise be anticipated by enlargements of outlet sections with the use
of the dredge.

3. In comparing the tables covering the two periods between the
surveys, we are able, in a general way, to identify one large mass of
materia], and witness its emergence from the deep and contracted pass
between Boston and East Boston, and its approach to the shallower
expanse below; and to observe that, as this bank advances, the original
depth behind it shows a tendency to recover itself. We mention this
because it will strike you at once on looking at the tables, and we
would warn you against inferences which might seem to follow, but
which to our mind are unsafe. It does not follow that a moving mass

like this represents the total and final effect of an encroachment, nor
does it follow that the movement of this mass is to continue till the
material is thrown into the sea, or crowded out of the channel-ways
on to the flats, or into the dead angles along shore. We have observed
of sands, that they often travel on the bottoms of streams like dunes
upon the shore, in successions of banks. It is true that we are not
dealing with sands, properly speaking, in Boston Harbor, but still the
movement of the material may follow some such rule. Again, we do
not discover in the basin of the harbor, the proper order of forces to
make the movement of any single bank continuous. We beg leave, in
this connection, to call your attention to some remarks of the
United States Commission, based upon very close observations and
computations :

“Boston Upper Harbor presents, as one of its worst features, a flood
predominance in a portion of the Main Channel,—that portion which
lies between Bird Island and South Boston Flats. The Upper Middle
Bar upon the one hand, and the Anchorage Shoal upon the other, are
the limits of this flood channel. These two banks are, in fact, the
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*

debatable districts where the flood and ebb are equal in power. If we
follow the ebb from the junction of the Charles and Mystic Rivers to
the sea, we find no other break in its controlling power along the prin-
cipal avenues; and that this break should occur in so valuable a portion
of the harbor, we cannot but consider unfortunate,—not irremediable,
however, by any means. *

******* *

“If we may not assume that these two banks which limit the flood
channel have been formed in the contest of the ebb and flood forces,
and that they are the sediments thrown down in the equal contests at
their equilibrium points, we can at least assert that these banks are in
no wise to be regarded as causes of the phenomena observed, and we
see no reason to doubt that if the conditions should be changed so as to
give entire ntastery to the ebb, these banks would diminish if not
disappear. At present there are no causes at wT ork to wear them
away; quite the contrary; we cannot see how rolling materials can
pass them. ” f

The United States Commissioners were not aware, when these state-
ments were written, that the illustration of their truth was to be found
already. In the comparison of the surveys of 1847 and 1861 two banks
of new deposits appear, one just above the Anchorage Shoal, the other
just above the Upper Middle Bar. Both of them stretch quite across
the Main Channel, although they neither of them diminish the maximum
depth in a serious manner.

To find the proof of the propositions, we have but to
examine the aggregates of our tables. Taking the entire period of
twenty-six years, the comparison shows that in the space between the
Anchorage Shoal and the basins above the city, (whose limits we
assume to be Cragie’s Bridge, Chelsea Bridge, Meredian Street Bridge,
and Boston, Hartford and Erie Railroad Bridge,) we have an aggregate
deepening of 1,109,250 cubic yards, and an aggregate shoaling of
606,020. There are missing from this district, then, 503,240 cubic
yards. If, now, we take the comparison of the surveys of 1847 and
1861 and compute the changes from the space below the limits of the
previous comparison, we find the aggregate deepening 410,660, and
the shoaling, 688,250, showing a surplus of deposits to the amount
of 277,590 in this space during fourteen years. Supposing the rate of
deposit uniform for the twenty-six years, we have to increase this sur-

* The remedy referred to is the enclosure of the South Boston Flats,
t Tenth Report United States Commission, pages 70 and 77.
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plus lo 515,528, which balances the account very closely. Some doubt
may be entertained as to the uniformity of the rate of deposit, hut we
consider the supposition safe, because the comparisons of spaces covered
by all three surveys, give in one case a larger and in the other a smaller
deposit for the first than the second period. When the masses of
material are travelling, a comparison for the determination of the rate
of deposit is nevertheless uncertain.

In the mouth of the Charles River a useless scour has been induced.
In 1835, a track could be found from the Navy Yard to Cragie’s
Bridge along which the minimum depth was twenty-five feet. A simi-
lar track in 1861 had a minimum of twenty-eight feet, and in the
interval over 260,000 cubic yards had been scoured from the bottom
and carried off.

In the common mouth of the Mystic River and Chels*a Creek, from
Chelsea and Meridian Street Bridges down to a line drawn due east
from the point of the Navy Yard, 526,140 cubic yards have actually
disappeared ; the deepening, in a selected space of seventy-seven acres,
averages two and one-half feet, with a maximum of nine feet; and
eighteen feet could be carried up this arm of the sea in 1861 against
fourteen and one-half feet in 1835,—a decided improvement as far as

it goes.
In order to exhibit the dangerous tendencies of the shoaling in the

harbor basin, we have selected a space covered by all these surveys, in
the most valuable portion of the harbor. We have drawn a square
whose upper side is a line drawn from Commercial Wharf to Cunard
Wharf, enclosing about one hundred acres, in which we find the follow-
ing changes : *

Between 1835 and 1847, shoaling, .....122,006
“ “ “ deepening, ..... 50,550

Surplus deposit, .......71,456

Between 1847 and 1861, shoaling, .....199,073
“ “ “ deepening, ..... 36,929

Surplus deposit, ....... 162,144

Between ’35 and’6l, by comparison of first and last survey,—
Shoaling, ......... 289,040
Deepening, ......... 11,100

Surplus for 26 years, ...... 277,940
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The disagreement between the final result and the sum of the two
preceding, is to be attributed to the fact that the soundings upon the
map of 1847 are not sufficiently numerous, and have therefore compared
rather differently with the two other surveys, these comparisons having
been made independently.

If the deposits were not evidently in motion, we should see no great
injury thus far accomplished in this particular space. This portion of
the harbor is deep, and the least water in the thread of the channel in
1861 was still about twenty-twr o feet. When this mass shall have worked
down to the Anchorage Shoal, where the basin is broad, but the channel
very narrow, we may expect trouble.

It would appear from the comparison of 1847 and 1861 that a large
body of the material is disposed to distribute itself along the outer mar-
gin of South Boston Flats. If we construct a parallelogram whose
upper side is a line from Commercial Wharf to Slate Ledge Buoy, and
whose adjacent side, on the west, is a line from Commercial Wharf to
Central Wharf, (south angle,) we inclose an area of one hundred and
two acres, in which, during fourteen years, there was a shoaling to the
amount of 178,898 cubic yards, and a deepening of only 11,670 cubic
yards. So that there accumulated here, from external sources, 167,228
cubic yards.

The survey of 1835 does not cover the whole of our parallelogram,
but goes far enough to show, by comparison with 1847, that deposits
had commenced at the upper end of the space, but had proceeded but a
short distance down. The 1847 survey has ample data for this com-
parison. Perhaps we ought to explain that we have felt obliged to
confine our view to regular spaces, because the several surveys are
not everywhere coincident, and because we thus avoid difficulties of
description in great measure.

We shall close this Report with an opinion touching the occupation
of South Boston Flats, which is based upon the investigations of the
United States Commissioners, combined with our own inquiries.

Opinion.
We are satisfied that your proposition to use, in the reclamation of

the “ first section ” of South Boston Flats, material dredged from the
borders of the Main Channel—to the extent that may be required for
the removal of the Anchorage Shoal and the flats lying beyond the
“ quay line ” of the United States Commission, to the depth of twenty-
three feet at mean low-water, and to the total amount of 3,233,000
cubic yards—may be accepted as adequate “ compensation; ” provided,
that from the profits of this reclamation, a fund shall be reserved which
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shall be sufficient to yield an annual interest of not less than $25,000,
to be expended by your Board in maintaining the depth gained in the
Main Channel and in preserving the present depths elsewhere in this
channel.

A. A. HUMPHREYS,
Brig., and Bvt Maj. Geril U. S. A., ChiefofEngineers.

BENJAMIN PEIRCE,
Superintendent U. S. Coast Survey.

HENRY MITCHELL,
Assistant U. S. Coast Survey.

U. S. Advisory Council to Boardof Harbor Commissionersof Massachusetts.


