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Æommcmiucaltl) o f iïta ssa d ju sctte .

To the Honorable the Legislature o f  Massachusetts :

The Commissioners on the Harbors and Flats in the Common
wealth, appointed under a Resolve of 1862, chapter 88, beg 
leave to submit this their

S E C O N D  R E P O R T :

On the 15th January, 1863, the then Commissioners sub
mitted their first report, in which they briefly stated the 
subjects-matter of their investigations, and the obstacles which 
were then in their way of completing the duties assigned them, 
in the want of necessary surveys and examinations by men of 
competent skill and science. Since that time, the chairman of 
the commission having resigned, and another having been 
appointed in his place, they have waited until a recent period for 
these surveys to be completed, and are happy to announce that 
they have, within a few days, been put in possession of the 
report of the commission who have been engaged in prosecut
ing the requisite investigations to enable the legislature to 
form a judgment for themselves of the wisdom or propriety of 
any course of measures which the present commission may lay 
before them for their consideration. A copy of the Report of 
the United States commission on Boston Harbor, as well as 
of other communications which have passed between them and 
the present commission upon the subjects submitted to them, 
are herewith communicated.

And it will hardly be necessary to add, that the eminent 
ability, long experience, and patient and exhaustive examina-
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tions and investigations o f the commissioners on the harbor, 
whose names are appended to the accompanying report, entitle 
their statements and recommendations to all the confidence 
which science, skill and an impartial judgment can impart to 
such a communication. Amidst the conflicting judgments and 
opinions which may have been heretofore expressed by other 
commissions upon the same subjects, it is refreshing to believe, 
that the public are now in possession of whatever aid is to be 
derived from a most thorough and extended examination and 
observation by competent judges, and may feel safe in acting 
upon the judgment therein expressed, so far as facts and scien
tific conclusions can be a reliable basis of action. And while 
every thing of an economic character, connected with the sub
ject, remains open, and is to form the subject of future judg
ment and action on the part of the legislature, the present 
commission would not feel at liberty to interpose any theories 
or opinions of their own, if  they had them, upon matters 
upon which the commission on the harbor have formed and 
expressed a deliberate judgment.

Before proceeding to state the conclusions to which the 
present commission have arrived, upon the subjects upon which 
they are now ready to report, it may be well summarily to 
recur to the results o f former action upon the subjects-matter 
embraced in the Resolve under which they are acting. The 
means o f preserving and maintaining the harbor of Boston in 
a condition to be safe for the commerce that there seeks a mart, 
has long been the subject of solicitude and inquiry. It pre
sented a question in which not only the business of the mer
cantile community was involved, but the life and prosperity of 
the city itself, as well as the interests of the State, and no 
small share of the trade and commerce o f the United States, to 
say nothing of the costly and extensive public works at Charles
town, and in other parts of the harbor.

This subject has engaged the attention of the public, and has 
called forth, from time to time, suggestions and appeals from 
able and discerning men, in view o f the dangers which have 
threatened the harbor, through the changes which were being 
wrought in parts of it, partly by natural causes, and partly by 
the acts o f occupation of proprietors along its borders. These 
causes of alarm have been more than once exposed. But from
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the want of any prescribed general system upon the subject, 
and the ignorance, on the part o f the public, that' an act done 
in one part of the harbor might injuriously affect another and 
perhaps remote part o f it, its islands have been, left to the 
wasting influence o f the winds and waves, while shore propri
etors have extended their improvements over greater or smaller 
portions of the adjoining shores, as their convenience dictated, 
and.the too yielding indulgence of the legislature allowed, till 
the natural protections o f the outer harbor are seriously 
threatened under the force of the elements, and the area of the 
inner harbor, together with its tidal reservoirs, have been more 
and more contracted, its currents diverted, and its channels 
obstructed and rendered shallow and less feasible, as these 
operations have been going on.

The history of these changes, which has been given in the 
able and interesting reports o f former commissioners upon the 
harbor, has told us o f islands, formerly o f considerable size, 
within its limits, which have been washed away, and channels, 
once deep enough for the largest vessels, now too shallow for 
navigation by the smallest craft. In short, a certain though 
gradual deterioration has been going on from year to year, 
which must be fatal to the capacity o f the harbor for commer
cial purposes, if not soon arrested by artificial works on the one 
hand, and a more wise and cautious occupation o f its shores,- 
by individual proprietors, and works of a more public interest 
and character, on the other. This subject was deemed to be of 
sufficient importance by the legislature, in 1885, to provide for 
a commission to examine and report upon it. Since that time, 
various commissions have been created to consider these sub
jects, and their reports upon the matters with which they 
were charged, were made the subjects o f able and elaborate 
examination by successive committees o f the legislature. 
Among the documents which would be found to embody some 
of the results of these investigations, may be mentioned the 
reports which were printed among the legislative proceedings 
of the several years, v iz .: Senate Documents of 1837, No. 47 ; 
1840, No. 8 ; 1846, No. 64 ; 1847, No. 4, and No. 25 ; 1849, 
No. 33, No. 54, and No. 140 ; 1850, No. 3, and No. 119. House 
Documents, 1837, No. 63, and 1851, No. 106.
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The whole subject has, in this way, been more than once 
under consideration of gentlemen of acknowledged ability, in 
the light of such facts as had then been developed upon the 
questions submitted to them. But in view of the, obviously, 
imperfect knowledge which these commissioners must have had 
upon some parts of the subject, it was not to be wondered at 
that they should have come to different results from each other, 
in some respects, especially in matters of detail. In many of 
the most important matters, it will, however, be found that there 
was a general concurrence of opinion by all these various com
missions and committees. And when it is remembered that 
they embraced men distinguished for legal learning, as well as 
high scientific and practical experience and attainments, it 
might almost be safe, one would suppose, to assume that any 
conclusions in which they may be found to have, substantially, 
concurred, might be followed by less competent judges, so far 
as mere matters of judgment and opinion were concerned. 
Among the points upon which, it is believed, these various 
commissioners and committees will be found to have substan- 
stantially and earnestly concurred in opinion, are the indispen- 
sible importance of preserving the harbor, the necessity of a 
speedy co-operation of the United States in protecting the 
islands and natural safeguards of the outer parts of it by arti
ficial works, the injurious effects to the inner harbor of having 
the area contracted at certain points by structures or filling 
along its shores, and the desirableness of having whatever is to 
be done to protect or benefit the harbor, under the direction of 
some one controlling agency or commission, in order to secure 
something like a uniform system in these measures. These 
former commissions seem also to have recognized as an 
unquestionable fact, that an extremely valuable territory of 
flats, lying within the harbor, belongs to the Commonwealth, 
and is susceptible o f occupation by filling, and the erection of 
structures thereon, though there is not an entire coincidence of 
opinion among them, as to how far such an occupation would 
be expedient, in view of the condition of the harbor, nor as to 
the mode in which it would be most advisable to carry out such 
a plan. It is upon these points, it will be perceived, that the 
services and opinions of the Commissioners upon Boston Harbor 
have become, particularly, valuable and interesting. It might
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be added, that from the conclusions arrived at by these former 
commissioners, it may be assumed as settled, that the legal 
rights of the Commonwealth to occupy or sell any o f these flats, 
if they shall see fit so to do, are undoubted, so far as they lie 
outside of the line of the land-owners along the shore.

In this way, it would seem, that the way had been prepared 
for something like a systematic course o f measures, for accom
plishing the purposes contemplated in thè creation o f these 
various commissions. It, indeed, led, among other things, to 
the drawing and defining lines within the harbor, beyond which 
no solid filling by wharves or otherwise, was to be allowed, and 
an important step was thus taken in a right direction, towards 
guarding it against open and palpable encroachments. But the 
legislature still had full power and jurisdiction to allow such 
encroachments, and to permit individuals or companies to 
occupy and appropriate parts o f the public domain, though at 
the peril of a serious injury to other portions o f it. And the 
liberality with which they have, from time to time, exercised 
this power, may be found, in the end, to be among the most 
serious obstacles to be overcome in carrying out any plan which 
the legislature may think proper to adopt, calculated to secure 
and preserve the remaining public rights and interests. Thus, 
for instance, by several Acts o f the legislature since 1836, the 
Boston Wharf Company have become proprietors o f a quantity 
of these flats, said to contain some millions o f feet, while lands 
in other parts of the harbor have, during that time, been filled 
up and occupied, under the authority o f legislative permission 
or grant. The action of the legislature in authorizing the 
construction of the Eastern Avenue, was alluded to by the 
present commission in their former report. And the grant to 
what is now the Boston, Hartford and Erie Railroad, to con
struct a railroad across Fort Point Channel, South Boston Flats, 
and South Bays, may also be cited in illustration o f the measures 
above referred to. Nor is this surprising, when it is remem
bered upon what imperfect investigations into the state of the 
harbor, and the operative causes which were concerned in 
changing its condition, the earlier reports of these commission
ers were made. The chairman o f one of them, the Hon. H. A. 
8. Dearborn, in an elaborate report submitted by him, thus 
speaks of the manner in which experiments, to give, among
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other tilings, “  facilities to commercial operations, have often 
failed in producing the anticipated results from causes which 
had been accidentally neglected, or were disregarded from their 
supposed insignificance, or which had not been sufficiently 
investigated and understood, or are still incapable of satisfactory 
explanation.”  And he then proceeds to say : “  There are five 
great physical causes which are in continual or periodical 
action, whose separate or combined operations ever have been, 
and still are, producing changes in the area or depth of the 
water in every portion o f Boston Harbor. These are the rivers 
which fall into the harbor, the tides, the winds, frost and rain. 
It is obvious that the changes which are constantly being pro
duced throughout the harbor, result from the causes which have 
been named, and that artificial means which may be employed 
to vary, accelerate, impede or prevent the action of any of them, 
may have a salutary or injurious effect at some of the most 
important parts o f the harbor, as it is extremely difficult, if not 
impossible, to predict from scientific principles or dicta, suffi
ciently numerous and conclusive, what will be the precise effect 
o f any enlargement or diminution o f the column of water at 
any particular points of the harbor.”

And, though subsequent commissions enjoyed the advantages 
of more complete surveys in aiding them .to form their conclu
sions, they all bear testimony to the indispensible importance 
o f ascertaining the condition of the harbor, as well as of the 
various causes which are at work in changing its character and 
capacity, before arriving at any satisfactory judgment in the 
matter.

It was in this state of the subject, that the honorable mayor 
of Boston, with a commendable appreciation of the importance 
o f the questions involved, and with considerate foi’esight, 
suggested to the city council, in a communication addressed 
to them under date of October 24, 1859, the wisdom of 
employing a commission for the examination of the subject, 
both o f the outer and inner harbor, who should be men 
o f high scientific attainments, of much experience in the 
examination of tidal waters and ocean currents, free from 
local bias, and whose testimony would be of weight in the 
Congress of the United States. He, accordingly, named Gen
eral Totten, Professor Bache, and Rear-Admiral Davis, as
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such commissioners; and none could be named who would 
more fully answer these requirements. In compliance with 
this suggestion and recommendation, the mayor and city com
mittee on the harbor were authorized to invite the above-named 
gentlemen to act as commissioners and to solicit the proper 
departments of the government at Washington to detail them 
from the public service for the purpose.

These measures resulted in the employment of the distin
guished gentlemen above named, as commissioners, who have 
since that time been engaged in making the necessary surveys 
and examinations towards securing the harbor for the interests 
of navigation. They have for that purpose employed skilful 
and experienced engineers in prosecuting their investigations, 
and ascertaining from actual examination, experiments and 
observations, all the facts necessary to enable them to form 
judgments and opinions upon tire various subjects which came 
under their cognizance. These commissioners entered at once 
upon their duties, and the results of their investigations have 
been given to the public in a series o f reports, communicated 
to the city government of Boston, and by them published, of 
great value and interest in their bearing upon the several parts 
of the general question submitted to them. These reports are 
six in number, and another made, in duplicate, to the city 
government of Boston and to the present commission, forms a 
part of the present report as already stated.

It would extend this communication to too great a length, as 
well as be unnecessary, to attempt to analyze these reports to 
any considerable extent. But they will repay the labor of 
perusal by the valuable facts and suggestions which they con
tain, and the well-defined maps and charts, which accompany 
them, of the harbor in its several parts. They show, among 
other things, the rapid injury and deterioration which have been 
caused to the harbor within a recent period from causes already 
alluded to, and the necessity of a change of policy in respect to 
the same, if it is desirable to retain the harbor accommodations 
which still remain.

Another subject of which they treat is the effect o f the ebb 
and flood of the tides in connection with the discharge o f waters 
into the harbor by the Charles and Mystic Rivers, and the tidal 
reservoir of South Bay, through Fort Point Channel, upon the
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currents and channels in the harbor, the “  scouring”  processes 
in some places and the formation of deposits in olhers, with a 
view of determining in what places, if any, structures should 
be erected or materials remgved, in order to give a proper direc
tion to the flow and current of these waters. Their results, in 
this respect, after a most faithful, minute and exact examination 
of the whole subject in detail, will be found to be of great 
interest and value in judging o f the measures which the under
signed Commissioners may present for the consideration of the 
legislature.

From the importance o f accuracy o f detail upon this part of 
the investigations into the subject of the harbor, the same. 
Harbor Commission were employed to pursue other examina
tions into Fort Point Channel and South Bay, and give their 
results, which they have accordingly done, and their report 
thereon also forms a part of the papers accompanying the 
present report.

It is in this way that the legislature are, for the first time, in 
possession o f what may be regarded a complete and accurate 
detail of the facts and opinions which are to be derived from a 
general and minute scientific survey and examination of the 
harbor to the extent covered by these several reports. And not 
only this, but the Commissioners on Boston Harbor have been 
greatly aided in arriving at the conclusions which they have 
embodied in their reports, by the former surveys of the harbor 
under judicious commissioners, and by similar surveys and 
examinations by themselves, in their connection with the U. S. 
Coast Survey, and in other of the principal harbors of the 
country in which their services have been required. So that the 
present Commission have no hesitation in expressing their belief 
that there is no reason for further delay in order to determine 
what measures should be adopted by the legislature, from any 
reasonable expectation or desire of obtaining a fuller or more 
complete knowledge of what science and observation can 
discover, in this respect, to guide them.

Such, in general terms, have been the subjects which have 
engaged the attention of the present Commission, and sucli 
have been some of the sources to which they have been indebted 
for the facts upon which they have formed their judgment, so 
far as they are now able to present views and plans, for the
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consideration of the legislature. They found that the subjects 
committed to them naturally divided themselves into three or 
more distinct classes or heads, and that it was desirable to con
sider them in this form in order to avoid confusion, and that 
vagueness of description and illustration which could hardly 
fail to arise from an attempt to contemplate and embrace a 
subject so broad and various in its parts, as an entire thing. 
They hope, therefore, soon to treat further of the outer harbor 
by itself, and while, in anticipation of this, they propose to 
consider the subject of the inner one, they have the authority 
of the Commissioners upon the Harbor for treating the subject 
of the flats within that part o f the harbor, by itself, and in 
assuming that action may be taken upon these independent of 
any prior or concurrent action in relation to other parts of it.

These flats lie along in front of the lands now occupied upon 
the Boston and South Boston shores, extending from the line of 
high water as far as the tide ebbs and beyond it, in some places, 
to a considerable distance, where the ordinary shoalness o f the 
water presents no serious obstacle towards constructing a suit
able wall to inclose the same. The- whole quantity may be 
reckoned at about eight or nine hundred acres. Of this the 
owners of the external parts of the shore are entitled, under an 
early ordinance of the colony, to what lies in front of their 
uplands between high and low water-marks, or as far the ordi
nary tide ebbs: provided, that does not exceed one hundred 
rods, or 1,650 feet. Whatever lies seaward o f this line, by a 
familiar rule of law, belongs to the Commonwealth as the 
representative and successor of the sovereign right which once 
belonged to the Crown. From this is to be deducted whatever, 
outside of this line, the State has seen fit to part with to the 
Boston Wharf Company, or others. The quantity o f land still 
belonging to the Commonwealth and susceptible of inclosure 
and occupation, as indicated by the foregoing description, if 
extended to Castle Island, would be approximately twenty-five 
millions of feet. But if such inclosure, as indicated upon the 
annexed plan, and as this Commission would recommend should 
be the extent of the occupation, were limited by a line extend
ing from the “ ledge,”  so called, to the land o f private propri
etors upon the shore, there would be ten millions o f feet, 
separated, at some points, only seven hundred and forty feet
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from the terminus o f the wharf on Broad Street, on the Boston 
side, and presenting a line o f safe and convenient wharf front
age in close proximity with the business parts of the city. That 
this quantity of land, in this locality, and presenting these 
obvious advantages to trade and commerce, if  once inclosed 
and filled, like that part o f the city lately the Back Bay, would 
be immensely valuable in market and would add a vast amount 
to the business and taxable wealth o f  the State and city, it 
needs no labored argument to show. This Commission are 
willing to leave that part of the subject to the judgment of 
others while they endeavor to present some of the considerations 
which are involved in determining the general expediency of 
the measure.

They report, in the first place, that the primary question to 
be determined is, How it is to affect the harbor. I f  it is to 
injure it essentially, or to any reasonable extent to endanger its 
safety for purposes of commerce and navigation, it would be a 
sufficient reason why the plan should be discarded. It would 
be poor economy indeed to exchange for a present sum of money 
the means by which the «future prosperity and business of the 
city is to be sustained. It has been urged against the measure 
of inclosing these flats that it would be withdrawing valuable 
anchorage ground for vessels temporarily in the harbor or wait
ing for a favorable wind by which to leave it. That they are 
used for that purpose to some extent, and that, if no decided 
advantage is to be gained by changing their condition, it would 
be unwise to destroy this incidental facility to commerce, so far 
as vessels of light draft are concerned, it would be idle to deny. 
But while these Commissioners have been led to doubt how far 
this change would work an injury in this respect, they are not 
disposed to enter into a discussion as to the comparative advan
tage to the city or State to retain this as anchorage ground 
rather than to occupy it with streets, and warehouses, and 
wharves, and the incidental facilities for water-borne commerce 
to which, there is every reason to believe, the inclosing and 
filling these flats would be sure to lead.

They prefer to put it upon the broad ground o f its being a 
measure of great advantage, if not of actual necessity to the 
preservation and security of the harbor itself. Experience has 
shown that the tidal and river currents flowing over and
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through the harbor must be regulated and controlled, especially 
in the scouring processes upon its channels, if  its safety is 
regarded. Without this, the depth o f the water at different 
points is .constantly changing. The wharf now accessible, and 
at which the largest vessel may safely lie and be discharged, 
may in a few years be reached only with hazard and difficulty, 
or be inaccessible except for craft o f altogether different dimen
sions. And this danger is growing more serious with the 
increased size of vessels employed in the prosecution o f foreign 
commerce. This subject is so fully treated of and illustrated 
in the reports of the Harbor Commissioners, already referred 
to, that the present Commission do not deem it necessary 
to extend their remarks upon it, further than to repeat that as 
a measure o f reasonable necessity fo r  preserving the harbor, 
they recommend the inclosure of so much o f these flats as 
the Harbor Commissioners, in their reports and communications 
to the present Commissioners, annexed to this report, advise as 
necessary and expedient, and as the same is indicated by the 
plans which accompany this report.

And in this connection, this Commission would call the atten
tion of the legislature to the following language o f the Com
missioners on the Harbor upon these points: “  The South
Boston flats cover an area o f from eight to nine hundred 
acres. Ihe westerly portion o f this extensive flat is bare at 
low water, for about one-fourtli o f the entire area, and is from 
two to three feet above mean low water. The deposits here are 
continuous in both periods of comparison, proving that this 
bank is yet receiving deposits from the checked and dispersing 
ebb of South Bay.” — “ There were no current observations 
made during the survey of 1835, and without the study of the 
result of our own physical survey, it would be impossible to 
explain changes resulting from the complicated action of the 
tidal currents in this vicinity.” — “ Finally, our general con
clusions are, that a transfer o f a portion o f the tidal prism 
from the South Boston flats to the Mystic and Charles Rivers, 
vould be beneficial to the harbor. Degradation of the tide 
Wa' e. should be prevented, by giving uniformity to its path, 
and its inland journey should be hastened and extended by 
eepening the rivers.’ “  The ebb currents from the inland 
asms and the rivers are dissipated by the present excessive
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width of tidal path, and being weakened, cease to have any 
scouring operation, and are obliged, also, to throw down their 
muds, &c.” — “ A  wall along the western and northern borders of 
the South Boston flats has already been suggested by us in our 
fourth  report, and a further examination of our data confirms 
us in the opinion, that such a structure is desirable, and that it 
would, in some measure, remove the difficulties which we have 
pointed out, and give order to those physical agencies which 
are working for good or for evil in this harbor.” — “  There 
would be no objection to an entire closing in o f the flats and 
their occupation by solid filling, if, for every step o f encroach
ment, a corresponding enlargement o f the tidal capacity of the 
rivers could be guaranteed.”  (Commissioners’ Fifth Report, pp.
13, 14, 34, 36,41, 42.)y ♦

To a direct inquiry by this Commission to the Commissioners
on the Harbor, as to the effect of filling the flats, as a measure 
o f preservation of the harbor, which is hereunto annexed, this 
Commission are referred to these former reports for a reply, 
while, from oral communications had with them, this Commis
sion understand them to express an opinion decidedly in favor 
o f such a measure, while, at the same time, they urge the 
importance o f a corresponding compensation; upon the nature 
and extent of which, as hereafter stated, this Commission hopes 
to be so far aided by the Commissioners upon the Harbor, as to 
communicate the requisite information to the legislature in 
due time.

Some measure like this has generally found favor, we believe, 
with most who have considered this subject, while variou s plans 
have been suggested as the best mode to be adopted, in accom
plishing the desired purpose. By some it has been proposed to 
simply erect a sea-wall, leaving the flats an open anchorage 
ground, or inclosed as a basin, by proper openings and gates. 
Others have advocated excavating them, and constructing upon 
them, extensive wet docks, such as one sees upon the Thames 
and the Mersey.

There has, moreover, been a diversity of opinion expressed 
as to where the wall o f inclosure should be placed ; some advo
cating a less and others a more extended outline of occupation. 
As the Commissioners had no other wish than to advise to the 
best and least objectionable plan, they submitted to the Harbor
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Commissioners at an interview, at which the mayor and a 
committee of the city government o f Boston were present, and 
with their concurrence a series of questions bearing upon the 
subject in many of the details, and they would respectfully refer 
to these, and the answers returned to them by said Commis
sioners, annexed to this report, as embodying the best informa
tion they have been able to obtain, to guide the legislature in 
their inquiries.

Some of the foregoing suggestions, however, had been 
anticipated by the Harbor Commissioners in their former 
report. Thus in their sixth report, (p. 18,) they say : “  W e do 
not recommend any water-ways in the wall. The influx and 
efflux of the tide through such water-ways in a wTall as far out 
as that we are now considering, would do harm. W e do not 
desire to increase the flood current in Castle Island Narrows. 
We do not wish to pour out into the main channel several 
rapid streams from a mud basin.”  And in the same report, 
(p. 6,) they say : “  In respect to docks, we do not see much
advantages are to be gained by tidal docks in Boston. In 
Europe, tidal docks are built in tide harbors, i. e., in harbors 
which run dry, or too low for anchorage at low -water. Boston 
is not a tide harbor ; in that respect would it save any thing ? 
It would save dredging, but the cost o f gates and locks would 
exceed the outside expense o f dredging, to say nothing o f the 
costs of delays to shipping. Tide docks would freeze in the 
winter. In addition to all this, if we would ask for our com
pensation from the soft meadows outlying the beds of Charles 
and Mystic Rivers, we may have other propositions to make 
respecting dock accommodations to be supplied as wanted.”

That a measure of this magnitude can be accomplished with
out difficulty, it is not pretended. That it will be attended 
with a large outlay of expense is obvious. The construction of 
such a wall as would be necessary to inclose these flats may be 
set down, in the judgment of practical men, in the neighborhood 
of sixty dollars per running foot, while the expense of filling 
may be easily approximated by what has been done in the Back 
Bay and its vicinity. A question would naturally arise, how 
this expense is to be met, in view- o f the present condition of 
the treasury, and the growing demands upon the resources of 
the State in the prosecution o f the war. Though this may
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hardly be considered as coming within the province of this 
Commission, they will recur to the subject again, in a later 
part o f their report.

From what has been said of the situation of the flats belong
ing to the State, it must be obvious that the mode of accom
plishing the work o f inclosing and filling them, must depend, 
to a considerable extent, upon whether the owners o f the other 
portion of the flats between those of the Commonwealth and 
the line o f high water, are disposed to cooperate in the measure 
or not. I f  they were thus to cooperate, the filling might be 
extended from the outer wall to the upland as a single under
taking, upon corresponding favorable terms ; whereas if those 
o f the State are to be filled separately, and distinct from those 
adjoining them, it would be necessary to construct, substan
tially, an island with a water front and way, on at least two of 
its sides and along a part, at least, o f both its ends. How far 
these land-owners would be disposed, in the end, to join with 
the State in a measure like this, these Commissioners are not 
sufficiently advised to speak confidently. In view o f such a 
contingency, as well as to ascertain the judgment and opinions 
o f the adjacent land-owners upon the general subject of improv
ing the harbor, and occupying the flats, these Commissioners 
called a meeting of these land proprietors by public notice, of 
which the following is a copy, which was published in the 
Boston Daily Advertiser and Boston Post, and a personal notice 
sent to each known land-owner:—

“  HARBORS AND FLATS OF THE COMMONWEALTH.
“  Notice is hereby given that the Commissioners appointed under a 

Resolve o f the General Court in relation to the ‘ Harbors and Flats of 
the Commonwealth,’ will have a meeting at the Rooms o f the Board of 
Trade, Merchants’ Exchange, Boston, on Tuesday, the 5th day of Janu
ary next, at 10 o’clock, A . M., to hear and consider whatever may be 
offered by any one interested in the matter o f said Resolve, when and 
where all such persons may appear and be heard.

“  E m o r y  W a sh b u r n , Chairman.
“  B o sto n , Dec. 11, 1863.”

At this meeting, which was attended by a pretty large pro
portion of these proprietors, the subject of filling the fiats was 
proposed and explained, and a free discussion had. At a sub
sequent time a committee of the proprietors communicated
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with these Commissioners upon the measures proposed, and, 
while they appeared to regard the plan with favor, they were of 
opinion that the situation of the shore property in respect to its 
ownership, in many instances by minor heirs, widows and trus
tees, presented obstacles in the way o f taking any action upon 
the matter, which would prevent their cooperating with the 
State in filling the flats for purposes o f  sale or occupation. 
From interviews had with the representatives of the Boston 
Wharf Company upon the same subject, these Commissioners 
are led to believe that that corporation may be induced to 
cooperate in the measure. Nor do these Commissioners perceive 
any serious obstacle in the way of the other land-owners join
ing, eventually, in a measure so obviously calculated to give a 
present active market value to property now o f little or no 
available profit or advantage; while there is no difficulty in 
providing by law some satisfactory mode by which property in 
these flats, now held in trust, might be sold or brought into 
common stock, or such other disposition thereof made, as will 
secure the rights and best interests o f the beneficiaries for 
whom it is held. If, accordingly, the Commonwealth and the 
proprietors of Boston W harf were to fill their respective lands 
which constitute the frontage along the outer side, and the two 
ends of the proposed inclosure, the inducements thereby held 
out to the other land-owners to occupy their lands would be so 
strong and obvious, that it is hardly to be believed that this 
measure would not, at once, be adopted, if  provision were 
made by law, for their cooperating with the Commonwealth in 
accomplishing the work as one available enterprise.

Nor, in the judgment of these Commissioners, and other 
gentlemen with whom they have conferred, is there to be 
apprehended any great, much less insurmountable, obstacle in 
the way of carrying out this scheme with success, without 
drawing a dollar from the treasury o f the Commonwealth. A  
single glance at the plans of the premises which accompany 
this report, must satisfy any one that the property here pro
posed to be brought into market, must be of immense intrinsic 
value, saying nothing o f the wealth o f structures and business 
which it is sure, if occupied, to draw to it. Ten millions of 
feet, with seventeen thousand (17,000) feet o f dockage and 
wharf frontage, extending from a point only four hundred and 

3
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twenty (420) feet from* the Boston shore, with which it may be 
united at a trifling cost, offering such facilities for access to 
deep water to the several railroads which enter the city in the 
southern portion of it, extending on the other side to the 
growing points of manufactures, trade and business in South 
Boston, and all this taken in connection with the constantly 
growing and expanding trade and commerce of Boston proper, 
to say that all this must have an intrinsic value which capital
ists as well as the public at large would readily recognize, is 
too plain to need an argument.

The experiment of filling flats for purposes of erecting 
buildings and other structures thereon, has been successfully 
tried, and is no longer a doubtful problem. Now if the State, 
by itself or in connection with other adjacent proprietors, were 
to throw this property into a common stock at a fair valuation, 
by creating a company with corporate powers, with authority to 
raise the necessary moneys by mortgage or by hypothecation, 
with which to meet the first expenses of constructing the wall 
and filling enough o f the land to begin to bring the same into 
market for occupation, no one can doubt that money would 
easily be raised upon such a security, while the stock, thus 
created, would itself become a convertible and marketable 
article of value, in the hands of its holders, from the certainty 
there would be of its eventually being refunded in cash as the 
lands thus created should be filled and disposed of.

These Commissioners, however, throw out this rather by the 
way o f suggestion and hint of what might be done, than as the 
recommendation of a definite or settled measure. It is enough 
that if the general plan of filling and occupying these flats 
shall meet the favor of the legislature, there need be no appre
hension that ways may not readily be devised whereby the 
same can be accomplished.

The Commissioners cannot forbear repeating that after the 
full examination which has been had by the Harbor Commis
sioners, there is no good reason to suppose that any measure 
more favorable for the Commonwealth and, at the same time, of 
more practical utility in protecting and preserving the harbor, 
will ever be devised than that of filling these flats in some form 
substantially like that herein recommended. The mode of doing 
this in the most profitable and economical manner, is, o f course,
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a matter which addresses itself to the wisdom o f the legislature. 
But the time for action has obviously arrived. Some such 
measure cannot much longer be safely delayed, and in urging 
it upon the attention of the legislature this Commission do but 
utter the convictions to which these, their investigations and 
inquiries, have deliberately led them, in the performance of the 
duties committed to their charge.

And in this connection, these Commissioners would respect
fully urge another suggestion to which they have already 
referred, and that is the importance o f establishing a permanent 
commission who should have in charge the interests of the 
harbor, to see that no improper incroachments are made 
therein, all obstructions removed, all repairs of sea-wall and 
other proper guards of the harbor seasonably made, and, in all 
these things, shall carry out some wise, uniform, and consistent 
system, instead of having every thing left to the uncertain 
experience of legislative committees, or temporary commissions, 
where private purposes are often promoted at the expense of 
the public good. Such a commission and the expenses incident 
to these repairs and removal o f deposits and whatever obstructs 
the navigation, would necessarily involve the expenditures of 
considerable sums of money from time to time. And it would 
seem especially desirable that a fund for that purpose should, 
in some way, be provided, by which these expenses might be 
met without the necessity o f a special application to the 
legislature whenever such expenditures become necessary.

With this view, there seems to be an obvious propriety in 
setting apart from the net proceeds o f any lands which may be 
created and sold by filling and occupying these flats in the 
harbor, a sufficient fund to meet these contemplated expenses.

With such a commission, and. such a fund as a means of 
guarding and preserving the harbor of Boston, its citizens 
would have little occasion to look forward, as they have done, 
with apprehension lest this adit to their growing and prosper
ous mart of business, may, in the progress o f unchecked waste, 
in the course of time, become, like the harbor o f Boston in Old 
England, a closed avenue to trade and commerce. The Com
missioners would farther remark, that if the plan here sug
gested should find favor with the legislature, and measures are 
adopted to carry it into effect, it may, and undoubtedly will,
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become necessary to provide tidal reservoirs in other localities 
adjacent to the harbor, or the rivers which discharge into the 
same, more favorable than that now furnished by means of 
these flats, as a compensation for the quantity of water thereby 
displaced. But as the occasion for this depends upon the 
action o f the legislature upon the main subject, and as the 
necessity for immediate action, in any event, upon this point is 
not at present apparent, they have thought best to reserve for a 
future communication, if  occasion require, the results of their 
inquiries upon this part of the subject.

One other branch of the general subject committed to them, 
they feel bound briefly to notice, although the report and 
answers o f the Harbor Commissioners which accompany this, 
will be found to cover most that they would have otherwise 
had to say. The question has been raised from time to time 
how far the South Bay and Fort Point Channel, are essential 
to the harbor and business of Boston. I f  the Commissioners 
could have doubted upon the subject, the judgment of the Har
bor Commissioners, after so full and elaborate an examination, 
would have gone far towards satisfying them that the question 
is, at present, hardly an open one. It is no affectation, on 
their part, when they express regret that so much has been 
done or permitted, already, in the way o f obstructions within 
Fort Point Channel, and by the extension o f wharves of solid 
structui'e along its sides. Nor can they forbear calling the 
immediate attention of the legislature to the proposed solid fill
ing which the Boston, Hartford and Erie Railroad are contem
plating to make through the South Bay, as suggested in one of 
the questions herewith communicated, which this Commission 
propounded to the Harbor Commissioners.

It is not for this Commission to question the wisdom or pro
priety of the grants which the legislature have heretofore made 
to the predecessors o f the above-mentioned corporation. But, 
in the light o f what is said by the Harbor Commissioners on 
this subject, they feel called upon, respectfully, to urge the 
early attention o f the legislature to the proposed changes in 
their road bed, which the Commissioners are informed this 
railroad company are about to commence.

The language o f the Harbor Commissioners is too explicit to 
be misunderstood or safely disregarded. In answer to the spe-
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cific inquiry as to whether this filling might be safely and pro
perly made, consistent with the preservation and advantage of 
the harbor, they reply :—

“  We answer, unreservedly, that the manner of this en
croachment upon the South Bay, would lead to pernicious 
results.”

The subject of past or prospective damages to individual 
proprietors of lands bordering upon the harbor, by the estab
lishment of harbor lines or the proposed occupation of the flats 
by fillings, form no part o f the present Report from the fact 
that any such discussion or judgment would, obviously, be pre
mature, until it shall be ascertained what changes are to be 
made in the existing state o f things.

Again commending to the attention of the legislature, the 
reports and communications of the Harbor Commissioners 
upon the subjects submitted to the present Commission as fur
nishing a reliable source of information upon the several ques
tions involved therein, the undersigned respectfully submit 
this report, with the hope, in due time, and without unreason
able delay, to be able to complete the duty assigned them in 
the Commission under which they have hitherto been acting.

EMORY W ASHBURN. 
HORACE GRAY.

Boston, March 22, 1864.
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Plan A
Shows in red lines flats belonging to the State, (except what may have been 

granted to the Boston W harf Company,) which can be filled by it, leaving a 
sufficient channel, about 100 feet wide, between this and the boundaries of 
riparian ownership, which is shown by dotted line in black.

These flats contain about 25,000,000 square feet.
On this plan, also, there is indicated one mode of uniting the merchandise 

depots of the AVorcester and Western, and Providence, and Pall River, and 
New York Erie and Hartford Kailroads.

Some small extensions o f the wharves on the Boston shore at the mouth of 
Pore Point Channel are marked in red. These extensions are proposed to 
give proper direction to the waters from this channel.

On Bird Island, indicated by a red line, is a breakwater which is proposed 
for the double purpose of protecting the whole harbor above Castle Island 
from easterly storms, and also by directing the whole current above East 
Boston into the main channel, to provide indirectly a portion o f the compensa
tion alluded to in the Report of Commissioners on Boston Harbor.

P l a n  B
Shows a portion o f the flats represented in Plan A, which can be first occu

pied, embracing about 10,000,000 of square feet. It also shows breakwater 
on Bird Island.

P l a n  C
Shows existing harbor lines in South Bay in black, and the alterations 

suggested by the Commissioners, in red lines.
It also shows line of New York Hartford and Erie Railroad, which now 

proposes to make a solid filling where the road is now upon piles, by which 
about 30,000,000 o f cubic feet o f water will be displaced, and an area of 
about one-tliird o f South Bay virtually cut off as a reservoir.

EMORY WASHBURN. 
HORACE GRAY.
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U nited States H arbor Commission, )
W ashington, February 20th, 1864. j

Sir,— I have the honor to transmit the First, Second, and 
Special Reports of the United States Commissioners on Boston 
Harbor.

The First Report has also been transmitted to His Honor, 
the Mayor of Boston, and is numbered the Seventh of that 
series.

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

JOS. G. TOTTEN,
Brig. Gen., Chief Eng. U. S. A.,

Chairman o f  Commission.

Hon. E m o ry  W a sh bu rn ,
Chairman o f  State Commission on Harbors and Flats.
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EIRST REPORT.

In the prescribed course o f our investigations, this our 
Seventh Report would have been chiefly confined to the 
expression of our final views on the occupation o f South Boston 
Flats. These views are given approximately in the Sixth 
Report; they have been before the community during a period 
of ten months; they have been deliberately examined by the 
parties interested in their fulfilm ent; they have been a subject 
of occasional conference, both oral and written, between this 
Commission, on the one hand, and the State Commission and 
city authorities on the other; and under all these circum
stances we should have felt prepared to submit our conclusive 
determination of this question, and to proceed to enter upon 
some other course of inquiry relating to the improvement of 
Boston Harbor. But while we were preparing these sugges
tions and memoranda concerning the construction o f a sea
wall on the south side of the inner harbor, and while we were 
collecting the materials for a separate report on the correlative 
question of compensation, we received from Mr. Horace Gray, 
of the State Commission, a minute o f inquiry, which has 
diverted the Commission from its regular course, and led it into 
a new line of investigation. The following is Mr. Gray’s min
ute, which we introduce here in full, because it forms the 
motive and basis of an important part of the work o f the last 
season, and of the present R eport:—

“ !• It is desirable to secure as much land for reclaiming as 
can be taken without injury to the harbor, and for all the land 
so reclaimed a liberal compensation of flowage can be given 
elsewhere.

“  2. A complete union with the city, so as to make the 
reclaimed lands an undivided part of it, is very im portant; two 
or three hundred acres of flats, which would hardly repay the
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cost o f filling, if separated by Fore Point Channel, would be 
worth twenty thousand dollars an acre over the cost of filling, 
if connected.

“  3. It is desirable that the United States Commissioners 
should give us the largest liberty, and at the same time pre
vent any encroachments until some general plan is formed, and 
make this liberty dependent on liberal compensations.”

At the request o f the State Commission, we have undertaken 
to make a new examination of South Bay and its dependencies, 
conducted with so much refinement and minuteness of detail, 
that we should be prepared to renew our conferences with the 
State Commission, and give them all the information they 
required, when the field-observations had been worked up.

The opinions and results contained in this Report are of as 
much interest to the city government, in which this Commission 
originated, and to which it is directly responsible, as to the 
State Commission, at the instance o f which the surveys were 
made, and in connection with which we are now acting as an 
advisory council.

Accordingly, we shall direct this Report to both parties, and 
furnish each with a copy.

In order to give the most distinct expression to our views, 
we will separate this Report into two divisions, the second of 
which will be further subdivided. The first division will con
tain the results o f Mr. Boschke’s labors, embracing topograph
ical and hydrographical surveys.

. First Division.

One o f the principal results of the survey o f Mr. Boschke 
and his party is a map, plotted on a scale of 100 feet to one 
inch, or of -j^ ooj ^ie soundings of which are reduced to the 
standard datum of 16.8 feet below the coping of the dry dock 
at Charlestown, or to the plane of low water of spring tide. 
The figures preceded by the sign — , mark the elevation of the 
flats above this plane. The Harbor Commissioners’ lines, 
adopted from time to time by the legislature, are laid down in 
black ink.

The following memorandum was addressed to Mr. Boschke 
in September last:—
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Mr. Boschke will please furnish the Commissioners with the 
following data from the survey o f Fore Point Channel and 
South Bay:

1st. Vertical cross-sections off east and west corners of 
second wharf south of Old Colony Bailroad bridge, at mean 
high and mean low water, by the tide-gauge o f Navy Yard, 
with their width and area.

2d. Vertical cross-sections under the different bridges, with 
the width and areas thereof, deducting obstructions. It is 
desirable to know the ratios of actual water-ways for the 
different bridges, and also for the channel at intermediate 
points.

3d. Vertical cross-sections off Foster’ s W harf, at mean high 
and mean low water, with width and areas thereof.

4th. Vertical cross-sections off Pearl Street Wharf, at mean 
high and mean low water, with width and areas thereof.

5th. The maximum width o f South Bay for each foot o f tide. 
This is required in order to ascertain the degradation o f the 
tide-wave.

6th. Width and area o f mean vertical section o f South Bay, 
for mean high water and mean low water.

7th. Three characteristic vertical cross-sections of South 
Bay, for mean high and mean low water, with width and area 
thereof.

8th. Cubical contents o f South Bay for each foot o f tide, 
from extreme high to extreme low water.

9th. Vertical sections in axis o f channel from Central Wharf 
to the head of South B ay ; one at mean low water, the other at 
high water. This is required to calculate velocity of tide-wave.

Approved.

Jos. G. T otten,
Brig. Gen. Chief Engineer U. S. A .,

A. D. Bache,
Superintendent U. S. Coast Survey,

C. II. Davis,
Rear Admiral and Chief Bureau o f  Navigation,

Commissioners on Boston Harbor.

All these measurements are designed to assist engineers in 
acquiring a perfect knowledge of the ground, and to supply the
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State Commission with the most accurate and reliable data on 
which to rest their judgment. The sections are laid down on 
paper, and the figures are given in several tables appended to 
this Report.

The history of South Bay and Fore Point Channel, since the 
period of authentic information, may be summed up in a few 
words. Going back to Des Barres’ map of August 5th, 1775, 
we find that this bay was then a wet basin of about one hun
dred and sixty acres, with a surrounding marsh of about three 
hundred and eighty acres, overflowed by high tide. This 
reservoir maintained a depth in Fore Point Channel of six, nine 
and twelve feet; the channel on this map being represented 
about one thousand feet wide.

The survey of Commodore Alexander S. Wadsworth, U. S. N., 
(then lieutenant,) in 1817, shows that considerable changes 
had taken place on the Boston side o f the channel by the con
struction of buildings and wharves, the effect of which had 
been to render it more narrow. The South Bay at this time 
retained its original dimensions. Tracings of both of these 
surveys are appended to this Report, for convenient reference 
by the State Commission. From this time forward, the exten
sion o f wharves and the erection of buildings continued with 
increased rapidity up to 1835, the time of the survey of the 
first harbor commission. This survey gives to Fore Point 
Channel a reduced average width of four hundred and fifty 
feet only, but a depth which is an improvement upon those 
given by Des Barres and Wadsworth. The bank of the South 
Boston flats, which forms the eastern boundary o f this channel, 
is composed of solid blue clay, and has not suffered any change 
in consequence o f the encroachments upon the Boston shore; 
thus, the channel being narrowed, and the tidal reservoir 
remaining the same, the depth of the former was increased in 
obedience to an universal law. There is no evidence existing 
o f any important changes in the area or tidal prism of the 
South Bay prior to 1830, at which time the principal invasion 
o f the Boston shore had taken place. Since that time the 
South Bay has shared the common fate of all the waters of 
Boston Harbor. Large areas of tidal mud-lands have been 
filled up on the Boston and Roxbury shore, and also on the 
South Boston shore, amounting altogether to about one huu-
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dred and seventy-five acres,— more apparently than the original 
area of the wet basin. The material for filling these areas was 
obtained by removing the surface-soil o f the marsh lands, over
flowed by high tide, and thus a portion of the latter was con
verted into flats, having the level nearly o f low water; and in 
this way an artificial reservoir was created, which at ordinary 
times was actually larger than the original area o f South Bay 
by about one hundred and twenty-two acres.

In its primitive condition a considerable part of the scouring 
force of the ebb exerted no influence in the channel, in conse
quence of its immediate expansion over the South Boston flats. 
Since 1836 the edge of these flats has been gradually occupied 
by solid structures, which to the extent to which they were 
built, had confined the ebb strictly to the channel; and the 
subsequent surveys of 1847 and 1860 exhibit the beneficial 
effect of the economical use o f the scouring force o f the ebb. 
We are thus led by a practical exemplification o f the working 
of this principle to expect, that, when the solid structures are 
completed according to our plan on the border o f the flats to 
the end of Fore Point Channel, an uniform depth of eleven or 
twelve feet at low water will be secured and maintained 
throughout the channel, with the exception o f the bar, at and 
under the New York Central Railroad bridge. This bar it 
may be necessary to remove by dredging; and we have reason 
to expect it will not form again after the channel is inclosed.

It must be remembered that South Bay and Pore Point 
Channel are now in a transition state; because they are both 
sooner or later to be reduced to the limits o f the lines estab
lished by the Harbor Commissioners, and the lines proposed by 
this Commission on the west edge o f South Boston flats. When 
they are so reduced, the relative proportions of the reservoir 
and the channel will be well suited to the maintenance of the 
latter. The area of the reservoir will consist o f one hundred 
and seventy-five acres, o f which the cubical contents will be a 
little over three millions o f yards. The area of the channel 
will be a little less than a thousand square yards, containing a 
little over seven thousand six hundred feet. W e may speak of 
this miniature representation o f “  that class o f harbors which is 
maintained by the scouring operation o f the ebb-tide flowing 
from basins situated within the proper harbor,”  (Report of
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Commissioners on Portland Harbor,) as we spoke of Portland 
Harbor itself; that is, as “  being well-proportioned in its parts, 
and not liable to any changes, except such as are slow and 
scarcely perceptible.”

Mr. Boschke, referring to reports of former State Commis
sioners on the subject, dwells upon the commercial importance 
o f this channel, which he estimates to be o f sufficient capacity 
to contain one-fifth o f the commerce of Boston. There is at 
present, however, a work in progress, which will disturb the 
harmonious proportions just enumerated, and put a stop to the 
expected improvement in Fore Point Channel.

The New York Central Railroad now crosses nearly the 
whole length o f South Bay on a pile structure, and we are 
informed that the company are at this moment at work con
verting the bridge into a solid filling at both extremities. We 
take the liberty to say to you, gentlemen, that this work ought 
not to be permitted to transcend the Commissioners’ lines; and 
that it cannot do so without serious injury to Fore Point Chan
nel. Unless it is your intention to recommend a general filling 
up o f South Bay and its dependencies, this work ought 
undoubtedly to be stopped.

While speaking of the Harbor Commissioners’ lines in this 
vicinity, we shall have the honor to propose to the State Com
mission, in a separate brief report, some modification of these 
lines ; not for the purpose of making any important change in 
the capacity of the basin, which, as we have before said, is not 
unsatisfactory in the present condition of things, but for the 
purpose o f such a change in form, as will, we think, be suited 
to diminish that conflict of the flood currents, which always 
must take place more or less at the head of an inclosed bay.

During the past season Mr. Boschke made some examinations 
o f the South Boston flats, which have afforded valuable inform
ation as to the nature of the soil. It appears that the bottom 
or substratum of the flats in the vicinity of the line of the pro
posed quay or sea-wall, consists of a soft blue clay, varying in 
depth from twenty to forty feet, and not deficient in tenacity. 
It will probably be necessary, therefore, to lay the foundation of 
the wall on piles. On the northwest end the under-lying hard, 
yellow clay rises to within five or six feet of the surface at a 
distance of about eleven hundred feet from the extreme point;
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and the sea-wall, throughout its whole length, with the excep
tion of two mud beds, will find a good foundation.

Second Division.

The second division of this report will contain the results of 
the physical surveys by Mr. Mitchell, and will be subdivided 
into the following heads :—

1. General views.
2. Wall on South Boston Plats.
3. Compensation.
4. Closing up of Pore Point Channel.
5. Bridges.
We must say in the beginning o f this division, that we have 

thought it indispensable to place the whole o f Mr. Mitchell’s 
report with its tables and illustrations in the appendix. It will 
be studied by the engineers and surveyors, who follow the 
course of our investigations, and who without this study would 
be unable to satisfy themselves o f the correctness o f our con
clusions. It will, moreover, be studied as a model of investi
gation in this branch o f engineering in tidal harbors.

General V iews.
The minute of Mr. Gray contains only general propositions 

and views; but in the course of our frequent conferences with 
the gentlemen composing the State Commission, we have 
learned, that they have entertained certain specific views, the 
prosecution of which would depend upon the results o f our 
surveys. We have discussed not only the occupation o f  South 
Boston flats, but the possibility of even filling up Pore Point 
Channel and South Bay. The United States Commission has 
therefore qualified itself to answer all these inquiries, and it 
proposes to do so at this time. It will also introduce into this 
Report other information o f great importance to the preservation 
and improvement of Boston Harbor, which the Commission has 
been for some time collecting, but has not been prepared to 
present, before this, in a mature form.

It will be remembered, that in our Sixth Report we did not 
speak definitely of the size of the area to be inclosed by the 
sea-wall, and we .called the lines given in that report a 
first approximation only. W e purposely left these questions 

5
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o p e n o p e n  to examinations by others, and to future correc
tions by ourselves. We expected then to have, as we now 
actually have, better means of estimating the wants of com
merce on the one hand, and of city accommodation on the 
other. The limits we described were such as were indicated 
by our surveys and physical inquiries at that tim e; we only 
insisted, that the external boundary should be a quay-wall with 
docks or slips. W e offered objections to basins inclosed by 
tide-gates for retaining the high water, that is, tidal docks, but 
our arguments against them had no bearing upon the welfare of 
the harbor. W e assumed, that the transfer o f the entire tidal 
prism from the space bounded by our proposed quay-wall might 
not be admissible, however great the pressure for the increase 
of space by solid filling; and therefore we supposed, that slips 
and basins of some sort would enter into the general plan. If 
these slips and basins are placed on the deeper margins of the 
flats, they will lessen the cost o f construction, and if they are 
suitably disposed, their presence will do no injury to the chan
nel. The number and arrangement of these slips or docks 
must be determined before the wall is commenced. Those 
wanted for immediate use, will be built as the wall progresses, 
and those not immediately wanted may be provided for by 
leaving spaces in the wall as it advances, these spaces to be 
separated from the channel by a temporary structure. No 
slips should be allowed to approach the apex of the curve at the 
point o f the flats within a certain fixed distance, which may 
now be laid down as two hundred yards, subject to future correc
tion. The solid spaces between the slips should be at least 
double the average width o f the openings by linear measure 
along the quay line, so that in general the open spaces shall be 
to the face of the solid in the proportion of 1 to 2. What 
this width should be, need not be decided at this moment; fifty 
yards, however, may be assigned as the extreme limit, beyond 
which it in no case should extend. In regard to the length of 
the slips, that is not, like the width, subject to any restriction 
arising from an effect upon the channel. W e may say in 
passing, that it is subject to a restriction, arising from the 
desirableness of uniformity in the division of the ground into 
lots, streets, A c . ;— but this is a question of economy. The 
mode of constructing the slips is a matter of interest to us.



1864.] SENATE— No. 125. 35

We recommend, that they be rendered secure and permanent 
by walls of stone or close-piling on each side ; and by walls or 
gravel slopes in the rear, so that none o f the neighboring filling 
or mud shall find its way into any water that receives motion 
from the tide.

It may possibly enter into the plan o f occupation of the 
South Boston flats, to open a communication from a slip into 
interior docks or basins. Should this be the case, we have no 
interest in limiting the dimensions o f the latter, because we 
presume that no dock or basin large enough to produch exces
sive flowage, is likely to be proposed ; but we do regard it o f 
importance, that the depth of the avenue of communication 
between the slip and the interior basin should be equal to that 
of the slip itself, or, in general, equal to that o f the harbor 
along the face of the quay in the immediate vicinity of the slip. 
The same rule applies to the entrance o f each slip, at which 
should be maintained the depth common to the same vicinity. 
This vicinity may be described as extending about twenty yards 
on each side along the quay-wall, and twenty yards at right 
angles to it. We mean to speak here, of course, of the average 
sounding within this belt. W e will not attempt to determine 
the precise limit of this depth at any one place ; but it would 
be manifestly unjust to require an owner to dredge out any 
portion qf his slip, and more particularly the entrance below 
this average ; while on the other hand, it will be eminently for 
the interest of the owner to maintain at the entrance of his 
slip, a depth equal to that o f its approaches, and especially in 
those cases where the stronger scour of the ebb, produced by 
the quay-wall, gives to the owner all the advantages o f deep 
water. Another restriction, which we would impose upon the 
slip-owner, is this : that no artificial scouring process should, 
under any circumstances, be used for removing the mud or 
sediments from the slips ; nor any means employed which will 
tend to convey these muds or sediments into the channel. The 
last word we shall say, at present, upon the subject of slips, is 
this, that since we find it necessary to place so many restric
tions upon them, they ought only to be built as they are wanted, 
(as far as the wants of harbor accommodation can be foreseen 
or ascertained,) and they should not be suffered to remain so 
shallow in any part as to run dry at low water, except by
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permission of the Harbor Commissioners, or other authorized 
persons. From these general remarks we will pass to the more 
important subject of the

W all on South Boston Flats.

In the concluding sentence of our Sixth Report, we expressed 
the opinion that the views there laid down regarding the con
struction o f the lines on South Boston flats were not likely to 
undergo any radical change. W e may say now, that those 
lines were not drawn until after the most careful study, and 
the most deliberate discussion o f the whole question. Our 
cautious language, and apparent hesitation, proceeded from a 
desire to draw forth comment and criticism from others, and 
especially from those who would take pains to make themselves 
acquainted with the question as presented in the Sixth Report. 
No objections having been made to these lines by any of the 
parties interested, and no reason for any change having arisen 
out o f the recent surveys, we finally adopt them precisely as 
they are described on page eight o f the Report, (3. b.) in 
figures. The line itself, o f which a rude sketch was attached 
to the Report, was drawn on the original survey of Mr. Boschke, 
on a scale of xdhro» anc* this the ^ne which we allude 
and adhere, and which, if accepted, we are ready to lay out on 
the ground throughout its whole extent.

W e have intimated (Sixth Report passim,)  that the reclaim
ing of South Boston flats, although laid out on a comprehensive 
scale, and viewed as a single scheme, would not be executed 
all at one time, but rather in sections or parts. We advise, 
however, that no attempted beginning be made, until the means 
are fully provided for going as far as Slate Ledge, and making 
that the western boundary of the first section. The quay, or 
pier-line, should commence from the Boston Wharf Company’s 
property, and go round the point of the flats to this boundary 
as a first essay. We do not wish to be understood as objecting 
to the simultaneous execution of the whole project; far from it. 
When the work is once begun, it is very desirable, for reasons 
which we shall refer to presently, that it should be carried out 
with all convenient dispatch. But supposing that the question 
should arise, whether the whole exterior wall should be built at 
once, or in sections, and that it should be decided in favor of
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the sections, then the limit we have here given is to be 
regarded as the minimum length o f the first section. In this 
first section, a certain area, lying to the westward o f a north 
and south line extending from a point on the quay-line seven 
hundred yards westward of Slate Ledge to the South Boston 
shore, may be filled before being actually inclosed, provided 
the filling be of gravel. I f  mud-filling is used, and it is pro
posed to proceed at once in this part o f the work, the spaces 
to be occupied must be inclosed either by pile walls, or with 
dikes of gravel, in order that no light material may be washed 
into the harbor. The gravel used for filling must be inspected 
by proper authorities, to keep it free from aluminous and vegeta
ble earths.

It is not worth while to undertake to prescribe the limits of 
other sections; they will be controlled by the wants o f the city, 
and by economical considerations.

On page 41 of our Fifth Report, and on page 15 o f our Sixth 
Report, we speak of the deposits of mud likely to continue at 
the mouth of the Fore Point Channel, after the flats are 
inclosed, and we suggest that it may become necessary after 
due experience of the influence of the quay-wall, to provide a 
better direction for the outflow by a change in the pier-line on 
the Boston side. W e would further suggest that until this 
experience is gained, a certain curved belt across the flats 
should be preserved from solid filling, and remain the property 
of the State.

We have fixed upon the position o f the belt we would recom
mend for reservation, and we describe it with reference to the 
meridian and parallel lying near it upon Mr. Boschke’s chart. 
The outer curve is a circle o f 582 metres radius, whose centre 
is 584 metres west of 71° 02' and 20 metres north of 42° 21'. 
The inner curve (that is to say, the southern limit of the reser
vation) is also a circle ; it has a radius o f 435 metres, and its 
centre is 543 metres west of 71° 02' and 65 metres north of 
42° 21'.

There are two important precautions to be observed during 
the progress of construction ; and we will close this division of 
the present report by mentioning them, and by urging the 
necessity of keeping them constantly in mind.

1. While the first section o f the quay is going up, its physical 
effects upon the channels should be carefully watched, the
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soundings in certain places in the vicinity, (to  be selected as the 
most characteristic, that is the most liable to change,) should be 
constantly repeated; the velocity and epochs o f the currents 
should be observed and recorded from time to tim e; and the 
results o f all these soundings and observations should be 
reported and made public.

2. At the same time that the limit o f the first section was 
decided upon, the means o f compensation should also be sup
plied ; compensation and occupation ought to keep pace with 
each other. Unless every step of encroachment should be made 
directly dependent upon compensation, there will be no guaran
tee for the future. I f  the depth of compensation is allowed to 
accumulate, delay will inevitably lead to its final repudiation.

Compensation.

On this subject of compensation we have always a word to 
say; although we by no means renounce our intention of 
handling it in a separate report, in which we hope to present, 
in a systematic and comprehensive treatise, the leading prin
ciples that ought to govern this branch of engineering in tidal 
harbors.

There are some circumstances connected with this question 
o f compensation which may be brought to notice here; such as 
location, expense, and time. Concerning location and expense, 
there is still a doubt as to how far the deepening or enlarging 
the basin above the West Boston Bridge may be affected by the 
congeries of bridges below it. In a commercial point of view, 
and (except for these bridges) for this special purpose, a better 
site for dredging flats could hardly be chosen. The Mystic 
Basin is less open to the objections arising from bridges, and is 
an equally favorable position for an increase of tide water, as 
we may have occasion to show hereafter; but the deepening of 
this estuary will result perhaps in a much smaller local benefit, 
It is not out o f place to refer to pecuniary advantages, and to 
give them a certain weight. Such considerations necessarily 
underlie all enterprises connected with harbor improvements; 
and, further, the promise o f an immediate recompense is the 
best security for a faithful execution of this part of the project.

Concerning tim e; this, also, is an important element. The 
interval between the shutting out of the tide on the flats and
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the admission of additional tide-water, by means of excavations 
elsewhere, must not be so great as to allow a positive injury to 
occur to be subsequently remedied. The compensation should 
lag but little behind the occupation, and, as we said before, it 
would be better if it were coincident with it.

While touching upon the subject o f compensation, we may 
mention one or two conclusions into which Mr. Mitchell has 
been led in the course of his laborious investigations. He has 
discovered irregularities in the value o f the different portions of 
the tidal prism, precisely such as are theoretically stated by the 
Commission in another place. (Second Report o f the Commis
sioners on Portland Harbor, page 54.) It appears, for instance, 
that basins covered one foot deep by the high water have much 
less proportional value as reservoirs o f tidal power than those 
never left dry by the tide. On page 14 o f the Fourth Report, 
published in 1861, explicit reference is made to the relations of 
depth and distance o f tidal reservoirs, and it is there shown 
that the escape of tide-water from flats creates a superficial 
action only, in the neighboring clia nnels during the ebb ; at a 
distance its active influence is distributed through the whole 
mass. The object to be accomplished is this, to communicate 
to the main channel near the city a general increase as well as 
greater unity of motion during the ebb. The inflowing of rapid 
and shallow streams into the harbor is especially deprecated. 
A single foot of tide on the meadows, two miles above the city, 
becomes useful by the time it reaches the harbor ; but a similar 
section of the tidal prism on South Boston flats is of no utility 
whatever, so far as the upper harbor is concerned. Again, a 
deepening of flats from a depth o f nine feet to a depth of ten 
feet (high water) in the neighborhood o f the channel, is a 
power in a greater proportion than deepening one foot to two 
feet would be, because the power o f the lower stratum o f the 
water is applied more directly and more closely to the point 
where the work is to be done, that is, to the bed of the channel. 
(The general principle here involved is scientifically stated in 
the Commissioners’ Second Report on Portland Harbor, and 
illustrated by an example.)

In the basin of the Mystic River, above and below Chelsea 
Bridge, an additional volume below the half-tide plane would 
be equivalent to perhaps double the same volume above this
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plane; or, in other words, a space dredged ont between the 
low-water line and the half-tide curve would beget the addition 
o f twice the useful mechanical effect that would be gained if the 
dredging were confined to the space above the half-tide curve. 
The true measure of the comparative powers o f the different 
strata can only be given where the area as well as the depths 
are known ; and even then we should have to take into consid
eration, not only the value of a certain foot in the vertical scale 
of the tide, but also the relations of distance, (on which we 
have enlarged so m uch,) before wo could assign to this foot a 
certain multiple o f power, as compared with any other foot in 
the scale. To this Mr. Mitchell has also added the remark, 
“  that at different points of the harbor the ratio is known to 
vary.”  However this may be, we are never tired of repeating 
this rule, which is one of the fundamental guides in carrying 
out the principle o f compensation. Again, a deepening below 
the tidal prism is an advantage in positions, where the currents 
have a tendency to descend, for in this way the motion is more 
readily communicated to the mass ; thus, for example, a foot of 
dredging below the plane o f low water in the basins above the 
city is more than an equivalent (up to a certain extent) to a 
foot of tide-water removed below the city.

Mr. Mitchell, in his report, page 87, makes the following 
remarks as the result of his observation and experience: 
“  There is a positive injury to the basin o f the upper harbor 
resulting from the existence o f extensive flats, covered only by 
tide-water ; they add to the scour o f the flood, but not to that 
of the ebb. The effect is that both flood and ebb tend to 
accumulate deposits near the city. I shall furnish numerical 
data in proof o f this statement when you call for the material 
o f the next report to the city authorities.

“  The flood current is an influx from the ocean under the 
action o f gravity to restore equilibrium, to equalize pressures. 
It naturally sweeps along the bottom, for it is crowding up into 
shallower water as it advances. It lifts the waters in the chan
nels and overflows the flats. The ebb current resembles a 
river; it is, in the channel-ways o f the harbor, compared with 
the flood, but the confluence o f small streams from shallow 
sources— streams of unequal volume and acquired velocity. 
The lower stratum of the water in the channel, which felt the
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direct impulse o f  the flood, is slow to act under the indirect 
influence o f the ebb. At the mouth o f Boston Harbor the ebb 

v and flood currents have nearly equal depths o f flow, but in the 
• neighborhood of flats the flood is found to be the deeper stream. 
I f  you would add to the ebb scour in the upper harbor, let down 
its working plane by removing the flats.”

These remarks, and the inference from them, stated in the 
last sentence, are fully concurred in by the Commission, which 
will have for a principal object to give the greatest possible 
unity to its plan of compensation, to avoid wasting its resources 
by minute subdivisions, or by excavations loosely dispersed 
through different parts of the harbor, and to combine all its 
labors in this direction, as far as possible, into a harmonious 
whole, keeping in view not only the admission of additional 
tide-water, but also the convenience o f situation, commercial 
advantage, and, in short, all points o f economy.

Closing up op Fore Point Channel.
From considering the question o f compensation, we pass at 

once to the proposition, if there is such a proposition, to close 
up Fore Point Channel and South Bay. Mr. Gray, in his 
minute, assumes that “  for all the land so reclaimed a liberal 
compensation of flowage can be given elsewhere and the 
question may well be asked, if this avenue and basin qre closed, 
where compensation, commercial and physical, is to be found 
for so great an encroachment upon the capacity o f the harbor. 
Mr. Mitchell’ s tabulations o f the tonnage at the wharves of 
Boston, given in Table No. 10 accompanying his Report, shows 
that there lay between the South Bay and Charlestown Bridge, 
three hundred and ninety-five vessels o f all descriptions, meas
uring in the aggregate sixty-nine thousand six hundred and 
eighty-two tons. Of these vessels, seventy per centum in num
ber, and of their aggregate tonnage sixty per centum, were 
found in the Fore Point Channel. Mr. Boschke estimates, it 
has been seen, that more than one-fifth of the whole commerce 
of Boston can be accommodoted in this channel. It must be 
left with those who are more conversant with th.e business o f 
the city than the members o f this Commission, to decide upon 
all that part of the question, which relates to the destruction of 
a valuable water-front in close proximity to the business o f the 

6
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city, and to its possible removal elsewhere; we say possible 
removal, for we do not suppose that the supply o f a new water
front of the same extent would coincide in time with the 
destruction o f the present one. This work of destruction is 
almost instantaneous. A  dam crossing the mouth o f Pore Point 
Channel to the reclaimed South Boston flats, would suddenly 
deprive the harbor of nearly five millions of cubic yards of 
running water at mean tide, and five and a half millions at 
spring tides. In Table Y . (see Appendix,) Mr. Boschke has 
given the precise figures computed from his surveys. Now this 
dam might perhaps be built in a single month, but who would 
undertake to count the years that must elapse before, with the 
utmost exertion, compensation could be made by excavating 
marsh lands, or by dredging to a corresponding extent in any 
other part or parts o f Boston Harbor and its interior basins. 
And even if  such material compensation were practically attain
able, a more difficult problem still remains to be solved, and 
that is, the restitution and re-establishment of commercial and 
business relations, the compensation for various injuries besides 
those growing out of mere water-accommodation, and the 
indemnification for damages to personal property in ways that 
cannot be exactly defined. While we abstain from pursuing 
this view’o f the question any further, as one not belonging to 
our provipce, we will say with regard to the compensation by 
the supply o f a corresponding reservoir elsewhere, that we do 
not think the proposition is one that ought to be entertained at 
present.

Bridges.
Nearly connected with this last question, and bearing directly 

upon the commercial value of Fore Point Channel, is that of 
the erection of bridges, connecting the reclaimed flats with the 
city. It will be recollected that we proposed the occupation of 
South Boston flats as a mode of counteracting the present 
injurious action of the currents, and particularly that arising 
from the conflict of the currents of the Fore Point Channel 
with those of the Main Channel. We mentioned, that the ebb 
from the South Bay did not harmonize with that from the 
upper basins. W e also added to our Reports the diagrams and 
tables containing Mr. Mitchell’s observations, in which the chief 
causes of these irregularities are explained.
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His more refined investigations o f the last season have 
developed other causes, among which the bridges are the most 
prominent. A  great deal of labor has been bestowed, and 
well-bestowed, on the admeasurement o f the effects of bridges 
upon the tidal waves and tidal currents. The tide as a wave 
has been followed from the sea to the head of South Bay by 
simultaneous observations of the hourly rise and fall, from 
point to point, upon vertical gauges ; and the tidal currents 
have been carefully measured from boats in the channels. 
The distortion of form, which the wave undergoes, owing to 
the interruption of bridges, in passing Fore Point Channel, is 
very marked. The piles, and piers o f the draws, break up the 
connection of the water, and seem actually to obstruct the 
motion by contact of particles; that is, the motion of form 
independent of progressive motion o f particles, which consti
tutes the distinctive peculiarity o f wave motion. In fact, the 
connection or movement loses its continuity in passing the 
bridges—it is broken up, in the same manner as when it comes 
in contact with shoal water, into numerous currents, converg
ing and diverging at random. At the times of the most rapid 
rise and fall, the inward and outward flows are so much 
obstructed, that the plane of the Sopth Bay differs nearly three- 
quarters of a foot from that o f the harbor. The bay is 
undoubtedly filled by the flood, and drained by the ebb ; but 
the times of filling and draining are so different, that there is 
not only a wastej but a contention of powers. The greatest 
strength of the tributary ebb does not correspond with the 
period of greatest activity of the main stream, and when the 
latter is nearly exhausted, the former still retains working 
power enough to carry the mud from its bed into the harbor, 
there to be left until the flood shall dispose o f it, either by 
enlarging the flats, or by contributing to the elevation of 
shoals. There is no great objection to planting a single row of 
piles at large intervals across a channel, and the objection, 
such as it is, must yield to the necessity of the case ; but a 
great many rows of piles, placed too near each other, and with
out any regard to the course o f the stream, may produce 
almost as much harm as a dam or wier. This disregard of 
position, and of the nature and course o f the stream, has now 
become so common, that it has ceased to be surprising; and
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yet a very simple illustration will show that it is a thoughtless, 
if not wanton, violation o f an elementary principle. Two 
water-pipes may each have the same section, but if one is 
straight, and the other crooked, the delivery of the two will 
differ, and this illustration conveys a perfect idea of the mis
chief produced by the bridges; they oblige the current to 
pursue a tortuous instead of a direct course. The reduction 
o f space caused by these pile bridges is an evil sufficiently 
great in itse lf; but it is aggravated manifold by the inde
pendent contempt for the free passage o f the tidal streams 
displayed in laying them down. In Fore Point Channel, so 
clieckerwise are these structures built, that the central line of 
the ebb-current passes through several piles; and no line can 
be drawn parallel to this, which will not also be broken in the 
same manner. The effort of the water is a constant struggle 
to escape, and in this struggle it wastes its living force.

Although we have hei'e entered into a disagreeable task of 
exposing the detriment inflicted on Boston Harbor by the 
bridges, it is not because our attention has not been drawn to 
it previously. It has been our determination, on the contrary, 
for some time, to bring the subject o f the Charles River bridges 
to your notice, and to urge you to apply an efficacious (remedy 
to this unnecessary evil. In the Third and Special Report of 
the Commission we had occasion to touch upon it in the way of 
example and illustration. (Report on Mystic Pond and River, 
pp. 22 and 23.)

W e have in another place (Second Report on Portland Har
bor, p. 54) fully recognized the/ unavoidable necessity for 
bridges and other means of transit in a city situated as Bos
ton is, (pp. 54 and 55.) W e should be “  very far from recom
mending, that the growth and business of the city should be 
retarded or incommoded by the want of proper means of inter
communication between it and the neighboring country, or by 
the absence o f other improvements. We only insist, that in all 
such cases the public interest be not sacrificed to private or 
corporate enterprises.”  Moreover, we desire to say in this 
place, that while engaged in the study of Boston Harbor, we 
have endeavored to refrain from all complaints against special 
and artificial encroachments, except in cases, where our evi
dence has been full and satisfactory. But the time has now
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arrived, when we must charge upon the bridges of Boston a 
material part o f the deterioration o f the channels and harbor 
below them. The arguments, by which this charge is conclu
sively sustained, will be found in the immediate inductions 
from the very careful observations o f Mr. Mitchell. These 
observations form a part o f Mr. Mitchell’s report, herewith 
appended, and since they constitute the basis of our opinion, 
we ask all interested persons to examine them with care, and 
to repeat them, where they doubt their correctness. I f  it be 
admitted,— and we do not dispute it,— that the conveniences of 
business are to be purchased at a price, and that price a certain 
degree of injury to the harbor, it must also be admitted, that 
the limits of gain and loss, o f advantage and disadvantage, 
ought to be as nearly balanced as possible. But we are now 
obliged to declare, that these limits have been transcended in 
a hazardous degree, and we earnestly invite you to review and 
reform the whole subject o f encroachments by bridges. It will 
no doubt be deemed necessary to add new bridges to connect 
South Boston flats with the city. These we are prepared for. 
But we ask for a radical change in the system. W e ask that 
the new bridges shall be so built, as to insure the least 
obstruction to the water-ways ; and besides this, we ask that 
the old bridges be rebuilt under the same conditions, so that 
the sum total of the impediments be reduced to a minimum. 
We recommend too, that the new system should not only com
prehend an improvement in the .water capacities, but also in 
the modes of construction. The widths as well as the number 
of bridges has to be regulated ; the piles must be parallel with 
the stream, and favor the outflow ; the length o f each row of 
piles, measured in a line of direction o f the stream, must be 
equal; the piles should stand close together to avoid the crea
tion of small eddies; the lateral faces o f all piers should be 
smooth, to create the least fraction ; and the offer o f any sharp 
angles to either ebb or flood should be carefully avoided. 
Under no circumstances whatever, should authority be given 
to build bridges at sudden bends in the channel, where it is 
impossible to suit the piers to the course o f the stream, and 
where every pile would have the direction of a tangent to the 
curve ; and finally, where an attempt to adjust the structure to
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the upward current would probably result in placing obstruc
tion in the way of the downward current, and the reverse.

There is great room for improvement in the piers of draws. In 
many cases they exhibit compact masses of piles, which give, and 
are intended to give, a sheer to the current and guide it through 
the draw-way. This is as wrong as it is, so far as we conceive, 
uncalled for. The whirls and eddies created by it, are incon
venient to navigation and waste the force of the current. We 
suggest that the piers, on which the bridges rest, should be of 
stone or iron, or both combined; and if  o f stone, in the form 
of a truncated pyramid, allowing an increase o f the water-way 
with the rise of the tide— this would conform to nature. In 
all natural channels, where the soil is yielding, there is an 
increase o f width with the rise o f the tid e ; and Mr. Mitchell 
shows, in his report, that the departure from this principle, in 
the bridges of the Fore Point Channel, has caused derangements 
in the filling and emptying South Bay.

The foregoing are a few of the suggestions that have sprung 
from the examination and comparison of the results of the most 
recent labors o f Mr. Boschke and Mr. M itchell; and we shall 
have something more to say on this subject, whenever the State 
and city authorities may be disposed to take it into their serious 
consideration.

A  single word may be added concerning the new bridges, 
which the improvements on South Boston flats may render 
expedient. In our Sixth Report (page 13, sect. 9) we made 
the following statement: “ When the wall is finished, a large 
number o f vessels cannot be allowed to lie along the face of the 
quay in the Fore Point Channel, or to project from the slips 
for many vessels could not lie in this channel without absolutely 
stopping the outflow and inflow, at or near the time of low- 
water.”

A  law, forbidding vessels to lie along the quay, or to project 
from the slips, may be passed; and, in this case, there will be 
an advantage in placing the draws near the extreme east end 
of the bridges. The unavoidable obstruction would be lessened 
by this arrangement; it would be removed from the axis of the 
current, and the central stream might be suffered to have a 
free flow under a broad span. If double draws are used, they 
should both be parallel to the quay-wall, and one of the water-
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ways might have the quay itself for a boundary. The pier 
lying between two water-ways might, if  projecting beyond the 
bridge, receive, with benefit, a converging form, while its axis 
ought to be parallel to the quay, which it is assumed will 
control the course of the currents.

We attach so much importance to all we have here said upon 
the bridges in Boston Harbor, that we shall not endeavor to 
conceal our solicitude and real anxiety lest this subject should 
fail to receive the prompt and grave consideration it merits. 
Sooner or later all persons will admit this necessity, whatever 
maybe their interest, that it is for the permanent advantage 
of no one that the utility o f the harbor should be sacrificed 
for a transient good. A  judicious restraint, guided by knowl
edge, must always be exercised upon harbor constructions; and, 
since every case requires more or less o f special treatment, no 
construction standing, wholly or in part, in running water, 
should be allowed, except on plans approved by competent 
authority.

We close this Report by saying:—
1. It is not our intention to offer to provide in detail plans 

and estimates for the structures on South Boston flats. I f  
there were no other reasons, we could plead the number and 
variety of engagements, and the absolute want o f time. But 
the truth is, these plans and estimates must be made upon the 
spot, within easy reach of all local information, and under the 
immediate inspection of the authorities by whom they are 
ordered. But we should be most happy to examine and review 
these plans and estimates, and to assist the draughtsman and 
engineer with our counsel.

2. It has always been the wish o f the Commission, which it
has urged in the form of a recommendation upon every State 
or city government by which it has been employed, that the 
care of the harbors under consideration should be assigned to 
some suitable and responsible persons, whose duty it should be 
to “  resist encroachments, to arrest the abuse o f privileges, to 
keep the government advised o f the progress o f improvements, 
and of the adherence of projectors to the plans which have 
received official approval.”  ,
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Unless “  there is some controlling,, supervisory power, with 
authority to direct constructions in all the tidal harbors of the 
State,”  and unless there be some office of record, where all 
maps and reports relating to these harbors are preserved, from 
time to time examined, and always understood, very little of 
the good they might otherwise do will be accomplished. It 
is therefore with sincere satisfaction that we have seen the 
appointment of the State Commission on Harbors and Flats; 
and it is our earnest hope that this Commission will constitute 
a permanent body.

W e have the non or to be,
Very respectfully,

Your most obedient servants,

JOS. G. TOTTEN,
Brig. General, Chief Engineer, United States Army.

A. D. BACHE,
Superintendent United Stales Coast Survey.

C. H. DAVIS,
Rear Admiral, United States Navy, Chief o f  Bureau o f  Navigation.

Hon. Emory W ashburn,
Chairman o f  State Commission on Harbors and Flats.



S E C O N D  R E P O R T

O F  T H E

Uniteti itateli Æommi^ioncvo on gooton g a tto * ,

T O  T H E

STATE COMMISSION ON HARBORS AND FLATS.



50 HARBORS AND FLATS. [Mar.

S E C O N D  D E P O R T .

To the Hon. Emory W ashburn, Chairman o f  the State Com
mission on Harbors and Flats :—

Sir,— During the preparation o f our seventh and eighth 
reports to the city government, and also our second report to 
the State Commission, we were met in council on several occa
sions by delegates from the Joint Committee of the city 
government on Boston Harbor, and the State Commission.

At one of these meetings, held on Saturday, February 20th, 
1864, the following communication was submitted to us by 
Hon. Emory Washburn, Chairman of the State Commission:—

To the U. S. Commissioners on Boston Harbor :—
Gentlemen,— The Commissioners on Harbors and Flats, in 

view o f the report which they are expected to make to the 
legislature upon the subjects committed to their charge, are 
desirous o f ascertaining certain facts and conclusions, to which 
you may have arrived in your investigations, in such a form 
that they may make use o f them, by reference or otherwise. 
And to that end they would respectfully propound the following 
as among the subjects-matter upon which they wish authority to 
use the information which you may feel willing to communicate 
to them, viz. :—

I .— South Bay  and Fore Point Channel.

1. Can the area of the bay be safely diminished, or any 
alterations be made therein or in Fore Point Channel, by filling 
any part within the present harbor lines, or extending any of 
the present wharves, or otherwise ? I f  so, when, and to what 
extent and of character may such alterations be made ?

2. You will herewith have before you a plan of certain pro
posed solid filling by the Boston, Hartford and Erie Railroad 
within South Bay, and also o f the spaces proposed to be left 
for water-ways through the same. Can such filling be safely
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and properly made consistent with the preservation and advan
tage of the harbor ? I f  this may be done to a limited extent, 
but not to that indicated by the plan, please inform us how far 
the same may be safely clone. Does the preservation o f the 
harbor require such filling to be arrested or prevented ?

II.— T he South Boston Flats.
1. Can any portion of these be filled consistently with the 

safety and preservation of the harbor ? and would or would not 
such filling benefit or tend to preserve the harbor for purposes 
of navigation ?

2. If you answer affirmatively, please indicate the external 
line of such filling, and what should be the structure along the 
line of such filling to secure it and preserve the harbor ?

3. Could the filling be discontinued or omitted till some 
future exigency, between the “  Ledge ”  and Castle Island, 
without injury to the harbor, if the outer wall is continued from 
near the land claimed by the Boston W harf Company around 
the Ledge ?

4. What approximate amount of suitable dock-room or 
spaces between wharves, and what like amount o f suitable 
wharf-frontage could be supplied between the Boston Wharf 
property and the Ledge, and between the Ledge and a point 
1,650 feet from high-water mark ?

5. Could or not the sea-wall, along the front o f the filling be 
constructed along the heads o f the wharves and docks, and have 
the wharves constructed of piles with planked sides and ends, 
extending from this wall to a fixed and uniform line, instead 
of being made by excavations from the wall into the solid 
filling ? And could this be done without injury to the harbor ?

6. If you have fixed a line for the solid filling o f the flats, 
please say if any line o f filling more inland could be substituted 
for this of equal benefit or advantage to the harbor ? If so, 
please indicate where that may be ?

7. If the Commonwealth were to conclude to fill the flats 
belonging to the State, is there any material objection to leaving 
a space between the land of the State and that of the Boston 
Wharf, through which the water might flow unobstructedly ?

Ihe plan drawn by Mr. Gray and the sketch accompanying 
it, which is herewith exhibited, will explain the foregoing
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inquiries and the reasons thereof. W ould the Commission 
advise or approve o f a plan o f wet docks within the line of flats 
above described ?

8. I f  the Commonwealth lands were filled as far as the 
Ledge and thence in a direct line towards the shore, would 
such filling essentially interfere with or impair the water-way 
as a means of access to the water-fronts of the land proprietors 
along the shore ?

9. W ould it be desirable to deepen the harbor along the 
fronts of the solid filling of the flats or between the Ledge and 
the shore, or both, by dredging, and thereby obtain material for 
filling, and are there objections to doing this in any part of the 
distance?

10. Could you favor us with an opinion of what would be 
an approximate estimate of the cost o f such a wall as may be 
required for the purposes aforesaid ?

11. Is it necessary, in order to carry out any plan proposed 
by you as feasible for filling the flats, to do any thing in any 
other parts of the harbor prior to, or simultaneous with, the 
process of such filling ?

III.— Compensation.

Ought provision to be made for this before the flats are 
actually filled, having reference to the safety of the harbor ? 
What extent o f area should be provided for this purpose, and 
within what localities ought this to bo done, and within what 
time after the filling of the flats ?

IY .— Other Parts of the H arbor.
1. What can and ought this Commission to do, or recom

mend to be done, in other parts of the harbor, in order to pre
serve i t : 1st, as to the Outer Harbor ; 2d, as to the Narrows; 
and, 3d, as to the Inner Harbor ?

2. What do the Commissioners on Boston Harbor .recom
mend and advise as to the construction of a breakwater across 
Bird Island, and its length, width, and height, &c. ?

Ycry respectfully,
Emory W ashburn, Chairman.

In reply to the above questions, wc have the honor to offer 
the following brief
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R E P O  R T :

If we had not anticipated many o f these queries in the prep
aration of the previous Report, we should be unwilling to 
venture, without much more time for reflection, upon any 
replies to questions so grave and comprehensive.

We need not examine in detail the many points involved in 
the first two questions, for we have already discussed most of 
these with more or less fullness. We are disposed to look 
favorably upon a reduction o f the ratio o f area to cubical con
tents in the improvement of shallow tidal basins,— we have, in 
effect, repeatedly said so in our Reports,— but upon the manner 
of this amendment depends all its efficacy. I f  you present to 
us a general plan for diminishing the area of the South Bay, 
without lessening its cubical contents, we shall be ready to 
inspect it, and point out the good or ill effects likely to follow 
the change; but we cannot indorse any independent projects 
for encroachments upon the bay by individuals or corporations, 
especially when they are so clearly and distinctly opposed to 
the very groundwork o f our views, as this projected filling by 
the Boston, Hartford and Erie Railroad, to which you refer.

With special reference to question No. 2, we answer unre
servedly, that the manner of this encroachment upon the South 
Bay would lead to pernicious results.

Questions 1, 2, 3, 4, o f Section II., have been answered fully 
in former Reports.

To questions 5 and 6 we must answer in the negative, and 
refer you to our Fourth, Fifth . and Sixth Reports for the 
arguments.

No. 7, of Section II., has been the subject of much thought 
with us. The question presents a project for leaving a channel 
way along the South Boston shore, with an unobstructed flow 
to and from Dorchester Bay and Fore Point Channel. To this 
we are opposed. We would particularly advise you against 
countenancing any plan for the occupation of the flats that 
affords tidal circulation; we state the point as one o f special 
and local bearing, not in any general sense. The muds from 
the flats must not be swept into the Fore Point Channel, and 
conveyed to the harbor. If it were proposed to have tide-docks 
along the South Boston shore, with gates to retain the high-
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water level, we should see no objection to lockage into the Fore 
Point Channel, or through some other portion of the quay-wall; 
but an actual flow o f water across the flats and into the Fore 
Point Channel is quite inconsistent with the design of the occu
pation we have proposed. Again, if the channel or water-way 
along the South Boston shore were cut off from the Fore Point 
Channel and Upper Harbor, it might communicate with the 
Lower Harbor, through Dorchester Bay, without injury.

Question No. 8 we are not prepared to answer conclusively; 
but since it contemplates stopping at a partial execution of the 
project, and admits a flow and ebb of the tide across the flats, 
we are unwilling to entertain it.

No. 9. It will be highly desirable to have dredging done 
along the outside of the quay-wall, and a portion of the com
pensation for the solid filling may thus be found. I f  the muds 
dredged from the harbor or slips are used for filling, they must 
be enclosed within pile-walls in accordance with rules, which 
we'have laid down in the earlier part of our First Report.

No. 10. W e propose that detailed projects and estimates 
should be drawn up by your local engineers ; our official duties 
prevent us from entering upon such matters. W e are, how
ever, ready to examine and report upon such projects, if placed 
before us in a complete state.

Question No. 11 and Section III. refer to matters which will 
form the subject of a special report by us on Compensation.

Nos. 1 and 2, Section IF . We wait only for the completion 
o f Mr. Bosclike’s maps to advise you on matters connected with 
the localities to which you refer.

W e have the honor to be
Very respectfully,

Y our most obedient servants,

JOS. G. TOTTEN,
Brig. General, Chief Engineer, United Stales Army.

A. D. BACHE,
, Superintendent United States Coast Survey.

C. H. DAYIS,
Rear Admiral United Stales Navy, Chief o f  Bureau o f  Navigation.
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S P E C I A L  R E P O R T .

To the Hon. Emory W ashburn, Chairman o f  the State Com
mission on Harbors and Flats :—

Sir,— W e have the honor to call your attention to the' form 
o f the lines in South Bay, which, in our opinion, will admit of 
improvement. This improvement has been suggested in the 
course o f  the recent very careful survey of this district, made 
at your request and under your direction. It consists in altering 
the points o f intersection by substituting the arcs of circles for 
angles and lines in certain places.

1. W e advise, that a circle o f seven hundred feet radius be so 
drawn as to connect the Commissioners’ lines between Wash
ington Avenue and Federal Street bridges, on the South 
Boston side.

2. On the Boston shore, at the first intersection of the Com
missioners’ lines from Dover Street, we recommend the intro
duction o f a curve of seven hundred feet radius, particularly 
with a view of directing the ebb-current in its course from the 
Roxbury Canal to this point, where it acquires considerable 
force, into the middle of the channel, with the least possible 
waste o f power on the South Boston shore.

3. W e also recommend, that the line, which runs square 
across at the head o f the bay, be so altered as to take the form 
o f an arc o f the circle o f six hundred feet radius; and that 
a similar change be made on the shore between Pine Island 
W harf and the Roxbury Canal, the radius of the circle in this 
latter case being about seventeen hundred feet.

I f  the alterations herein recommended arc made, the decline 
o f the flood, as it approaches the period of high water, will be 
more natural, and, therefore, more gradual; the tendency to 
deposit in the extreme upper part of the bay will be diminished,
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and the conflict arising from the convergence of the streams 
.ascending on opposite sides o f the bay will be weakened.

If these recommendations are favorably received, it will afford 
us pleasure to furnish you with a graphic delineation of the 
lines on paper, and an accurate description o f them in words.

We will take the liberty to remind you once more, that these 
recommendations grow out o f the exceedingly minute and 
careful study of the ground, made on your own requisition, 
and that they possess, therefore, all the merit of being the 
results of investigation.

We have the honor to be,
Very respectfully,

Your most obedient servants,

JOS. G. TOTTEN,
Brigadier-General, Chief Engineer, U. S. A .

A. D. EACHE,
Superintendent U. S. Coast Survey.

C. H. D AVIS,
Rear-Admiral U. S. N., Chief o f  Bureau o f  Navigation.

8




