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House of Representatives, May 3, 1871.

The Committee on Harbors, to whom was referred the petition
of Nathaniel B. Shurtleff, mayor of Boston, asking that
said city be relieved from the payment of the assessment
made by the harbor commissioners, for compensation on ac-
count of tide-water displaced by the construction of Atlantic
Avenue, submit the following

The testimony herewith presented, which the hearing in the
case has elicited, embodies all that is really important as to fact
or theory concerning the nature of Boston Harbor. It has a
weight which the legislature and people of Massachusetts will
instinctively appreciate. In accepting it as conclusive, if not
upon all the questions involved, at least upon those essen-
tially scientific, the Committee feel assured they will be sus-
tained. With a community where character is a requirement
it is in itself an authority. The deference paid by our leg-
islative bodies to the judgment of scientific experience, where,
in the nature of things, technical deductions cannot be equally
plain to all, is a custom, but only such because it is an instinct
of prudence. It is our good fortune here to have the mature
opinions of some of the most eminent scientific men of our
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time, whose conclusions are the result of long and careful in-
vestigation.

The reason given for repealing the law in question, is the
supposed fallacy upon which it has been enacted. Its rationale,
therefore, is the essential question presented, and the plain
analysis of the law is the answer.

Its foundation is the fact, that this, like all other harbors,
tends naturally to fill up and to deteriorate in proportion to
the displacement of its tidal volume ; and it simply provides
a measurable remedy for these evils by an assessment upon the
commercial profits of voluntary encroachment.

Specific injury from natural or artificial causes is neither as-
sumed nor indicated, but the burden is fixed upon the exigen-
cies or the cupidity of encroachment, “of raising a sufficient
sum of money to improve the harbor ” in any way that the com-
missioners, advised by the governor and council, shall find to be
practicable.

The facts substantiate the assumption of the law, and prove
conclusively that the harbor is shoaling at its channel from nat-
ural accretion and from that caused by reducing its area. The
deduction stands therefore as the logical sequence of a sound
proposition, and the petitioners lose thereby the whole founda-
tion for their argument, which has no other basis than the
theory or pretence that the harbor is not deteriorating, and
does not need improvement.

But waiving all questions as to the origin and purpose of the
present law, the petitioners propose what they esteem a better
one as a substitute, which iu the main shall be an obligation on
the part of the city of Boston to remedy, in her own way and
at her own cost, the injury from her encroachments, past and
future, upon the discovery, at some time hereafter, of the exact
measure of such injuries. It is scarcely necessary to say that
such a provision would be a virtual repudiation of the vital
principle of the original law, which, while it aims to secure
protection, absolutely secures improvement, the latter advan-
tage being entirely ignored by the substitute of the petitioners,
and the former only provided for by a merely nominal and really
unavailable guarantee, for the reason that the cost of proving
scientifically the exact amount of specific injury would gen-
erally be greater than that of its remedy. This is sufficiently
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proved by the testimony of Prof. Mitchell, who estimates
the cost of making a proper hydrographical survey of the har-
bor to be greater than the amount of the assessment from
which exemption is now asked. These defects in the proposal
of the petitioners seem to the Committee to be fatal to it.

The present law was passed in 1866, a year after the United
States commissioners had declared it unsafe to make “ any
further displacement of tide-water without compensation.” The
Commission, at the same time, decided that compensation for
any new encroachment upon the harbor might be secured by
excavating in the inner basins of Charles and Mystic Rivers and
Clielsea Creek, after the outlets of those streams should have
been cleared, partially at least, of the obstructions to the tidal
flow caused by the bridges. The law is as follows:

“The amount of tide-water displaced by any structure or filling
of flats hereafter authorized as aforesaid, shall be ascertained by the
harbor commissioners, and they shall, in all cases affecting the har-
bor of Boston, and in cases affecting other harbors, if they shall
deem it necessary, require the parties making the same to make
compensation therefor, either by excavating in some part of the
same harbor w'here the work is performed, including tide-water
channels between high and low water mark, to such an extent as to
create a basin for as much tide-water as may be displaced by such
structure or tilling of flats, and the same shall be done under their
direction, or by paying in lieu of performing the work of dredging
to restore the displaced tide-water a sufficient sum of money for
making such compensation, or by improving the harbor in any
other mode to the satisfaction of the commissioners ; and all money
thus paid shall be paid into the treasury of the Commonwealth, and
be reserved as a compensation fund for the harbor where such com-
pensation is to be made, and used for that purpose under the direc-
tion of the commissioners: provided , that all dredging made for
purposes of such compensation for displaced tide-water shall in no
wise injure any existing channels, but as far as practicable shall be
directed towards their permanent improvement.”

A careful consideration of this provision leads the Committee
to the conclusion that it was enacted upon a full understanding
of the serious difficulties involved in carrying out literally the
plan of the commissioners, and with a view to the application
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of any other plan of compensation that experience should prove
to be most feasible; for, though particularly designated by the
Commissioners, the river basins are not mentioned in the act,
and compensation in kind is specified only as an alternative for
any mode of improvement that it may be found expedient to
adopt. Assuming that all displacement is an injury, the plain
object seems to have been the creation of “ a compensation fund
for the harbor,” to be used either in excavating, or dredging,
or in making compensatory improvements, of any sort. The
Board of Harbor Commissioners was established in 1866,
mainly for the purpose of administering this law. Having
under consideration in the following year the question of com-
pensation for the displacement caused by the proposed filling
of South Boston flats, this Board found that the cost of improv-
ing the river outlets, so as to admit of interior excavation
sufficient to meet the displacement, would be immense in itself,
and for this and other reasons they were compelled to seek
another mode of compensation.

The plan adopted was the dredging to the depth of 23 feet
below low water of the main channel and the anchorage shoal
opposite the quay wall, which had been laid out as an enclosure
for the flats. This scheme, assented to by the U. S. Advisory
Council, was approved by the State in 1868, and dredging thus
became a recognized method of securing the compensation con-
templated by the law. “ The scheme,” say the Harbor Com-
missioners, in their report for 1869, “ does not violate the prin-
ciple of compensation insisted on by the United States com-
missioners. It merely secures the object of compensation by
other means. The object of compensation is the maintenance of
the scour. Under this plan, the scouring force is the dredging
machine instead of the current of water.” And the U. S.
Advisory Council, in a report upon the subject of the same
date, say that dredging in this case “ may be accepted as
adequate compensation.”

The Act authorizing the construction of Atlantic Avenue
(chapter 824 of 1867) requires, in section 2, that “ such com-
pensation shall be made for all displacement of tide-water
caused by anything done under this Act, as the Harbor Com-
missioners shall determine, and be made in the manner required
by chapter one hundred and forty-nine of the Acts of the year
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eighteen hundred and sixty-six.” This Act did not go actually
into effect, nor in the practical sense was it accepted by the city of
Boston till after it was known that compensation could not be
secured by excavation, and that its equivalent in dredging or in
money sufficient to meet the cost thereof would be required as a
contribution to the fund for improving the harbor in any way
that time should discover to be best. The city, tacitly at least,
acknowledged its obligation to meet the requirement by not ob-
jecting to it while carrying on its work. Acting upon a mis-
conception, no doubt, it now, however, rejects the principle of
compensation, which it as well as the State accepted in the case
of the South Boston encroachment, and demands a repeal of
the law and an exemption from the requirement upon the al-
legation that the theory on which they rest “ is entirely ex-
ploded and abandoned.” It will be for the legislature to deter-
mine if this allegation is supported by the facts. The Com-
mittee do not so believe.

The nature of tidal harbors is now well understood. It is
almost always the same. The forces vary only in degree;
scarcely at all in kind. What is true of one is substantially
true of all. The ocean tends to fill them up, and the inlets
strive ineffectually to keep them open. Their preservation to
the uses of commerce is a labor of science. This is effected,
as Smeaton quaintly observes, by circumventing nature, “ by
taking advantage of her blind side ”

; practically, by retaining
within the tidal basins, through their enlargement or some
other means, tide-water enough to supply sufficient force to
expel not only the detritus of the fresh-water streams, but that
thrown back by the sea into the channels from the islands and
headlands below. The operation of this force, called scour, is
reckoned among the most efficient and reliable processes of
marine engineering. It is maintained in most cases by exca-
vating in the upper basins material sufficient in quantity to
compensate for actual displacement. This method with us is
called “ compensation in kind.” Where considerations of
economy have prevented its use, compensation has been secured
by deepening seaward channels by dredging, and sometimes by
other means. Our State authorities have provided for compen-
sation by any of the methods that might best meet the exigency.
In pursuing this course they have evidently been governed by the
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best precepts of harbor science. In his masterly treatise upon
harbors, Sir John Rennie observes that “In all cases where
rivers discharge their water into estuaries connected with great
bays (as in the case of Boston harbor), and where the coast is
alluvial and the waters contain a large proportion of alluvial
matter in suspension, it becomes of vital importance to pre-
serve and increase, as far as practicable, all the receptacles for
tidal water, and to assist the current in keeping open its chan-
nels by dredging and by removing obstruction to the free flow
and reflux of the tidal and fresh waters.”

It would be easy to enlarge upon this subject, to recapitulate
the statements of fact and opinion embodied in the testimony,
and to fortify and substantiate them by scientific argument, but
the Committee believe they will better perform their duty by
leaving the testimony to speak for itself and by closing their
report with the recommendation that the petitioners have leave
to withdraw.

P. A. COLLINS,
r'. GOODMAN,
R. S. FROST,

Of the Senate.

GEO. A. PARKER,
SAM’L J. TDTTLE,
JOHN W. McKIM,
S. W. HOPKINSON,
GEO. C. S. SOUTHWORTH,

Of the House.
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The undersigned, a minority of the Committee on Harbors, to
whom was referred the petition of the city of Boston, to be
relieved from the payment of the assessment for compensation
on account of tide-water displaced by the construction of At-
lantic Avenue, ask leave to present the following

In the year eighteen hundred and sixty-seven the legislature
authorized the city of Boston to lay out over tide-water a street,
which is now known as Atlantic Avenue. By the construction
of this street the heads of the docks over which it was to pass
would be cut off from the harbor. In this way tide-water would
be excluded from an area of eleven or twelve acres. Appre-
hending that injury to the harbor might be caused by this dis-
placement of tide-water the legislature, in the Act authorizing
the construction of the avenue, provided as follows ;

“Such compensation shall be made for all displacement of tide-
water, caused by anything done under this act, as the harbor com-
missioners shall determine, and be made in the manner required by
chapter one hundred and forty-nine of the acts of the year eighteen
hundred and sixty-six.” (1867, ch. 324.)

The portion of the Act of 1866 here referred to is as follows:

“The amount of tide-water displaced by any structure or filling
offlats hereafter authorized as aforesaid shall be ascertained by the
harbor commissioners, and they shall, in all cases affecting the har-
bor of Boston—and in cases affecting other harbors, if they shall
deem it necessary,—require the parties making the same to make

MINORITY REPORT.

REPORT
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compensation therefor, either by excavating in some part of the
same harbor where the work is performed, including tide-water
channels between high and low water mark to such an extent as to
create a basin for as much tide-water as may be displaced by such
structure or filling of flats, and the same shall be done under their
direction or by paying, in lieu of performing the work of dredging
to restore the displaced tide-water, a sufficient sum of money for
making such compensation, or by improving the harbor in any
other mode to the satisfaction of the commissioners, and all money
thus paid shall be paid into the treasury of the Commonwealth and
be reserved as a compensation fund for the harbor, where such com-
pensation is to be made and used for that purpose under the direc-
tion of the commissioners.”

It is to be remembered that at the period of this legislation
the principle known as the doctrine of “ compensation in kind ”

was maintained in various reports of commissioners, who were
charged with the duty of providing for the preservation of the
harbors of the Commonwealth. This doctrine is based upon the
idea that what the commissioners regarded as a due proportion,
should be preserved between the main channel of the harbor
and the tidal basins above. It requires that when a filling is
made in the harbor, displacing tide-water, an excavation shall
be made in the tidal basins to an equal extent. A cubic yard
of filling is to be compensated by a cubic yard of excavation.
In this way it was said the tidal volume was to be preserved and
the harbor maintained unimpaired. The commissioners pro-
mulgated this general principle and declared that it was appli-
cable to the harbor of Boston. They say with the utmost con-
fidence that for every step of encroachment a corresponding
enlargement of the tidal capacity of the Charles and Mystic
Rivers should be guaranteed. The legislature, evidently think-
ing that it might become necessary to excavate in accordance
with the views of these commissioners, and it would seem also
in the exercise of an abundant caution, enacted the foregoing
legislation. It is manifest, however, that the legislature had no
such entire and absolute faith in the correctness and applicabil-
ity of the doctrine of compensation as to provide it as the only
remedy where injury should be caused by filling in tide-water.
The Acts of 1866 and 1867 construed together, confer upon the
harbor commissioners authority to require the city of Boston to
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make compensation for such displacement of tide-water as may
result from the construction of Atlantic Avenue in either one of
the three following methods:

1. To excavate in the tidal-reservoirs of the harbor upon the
principle of compensation in kind.

2. To pay a sum of money sufficient for making such com-
pensation in kind.

8. To improve the harbor in some other mode to the satisfac-
tion of the commissioners.

Compensation in Kind.
1. And first, as to compensation in kind. In order to form a

correct opinion as to what legislation is now wise and expedient,
it is necessary to glance at the history of this doctrine as main-
tained in connection with the supervision of the harbor of
Boston.

The general theory indeed seems to us to be, to say the least,
“peculiar.” Its origin is comparatively recent. No single in-
stance has been adduced where it has been successfully applied.
It is met and contradicted by well-established facts, and in no
instance more directly than in the case of Boston Harbor.
Several successive committees of the legislature, composed of
able men who gave the matter most careful consideration, have
combated this theory, and a review of the controversy would
seem to indicate that they had overthrown it. Compensation
in kind ” seemed to have run its race. In this condition of
things the United States advisory council of the harbor com-
missioners were called upon for their views on the subject of
compensation. In their reply they express the utmost confi-
dence in the doctrine, and then go on to say:—

“ But whatever may be the peculiarities of any given case, and
however doubtful may be the expediency of an immediate local ap-
plication of the law inkind, doubtful that is in respect of time and
place, there is one course previously recommended by us that may
always be followed with safety. That is, to lake compensation in
money to be expended under the authority of-the commissioners

restoration of water-space, or in the application ofequivalent
preservative power and the removal of injurious accumulations
whenever and wherever they are most necessary.”

2
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Can it be that this is the doctrine of compensation in kind ?

It certainly comes in too questionable shape for us to deal with
it as really the old theory. Upon the whole, it does not seem
to us that the doctrine is one which can furnish a safe basis for
legislation. We are, however, left in no possible doubt when
we proceed to consider whether or not the principle can be
applied to the harbor of Boston.

The earliest promulgation of this idea of compensation in con-
nection with the harbor of Boston, we find in the report of the
United States commissioners on Boston Harbor, made in the
year 1863. The commissioners there take the ground, that
for every step of encroachment on the harbor a corresponding
enlargement of the tidal capacity of Charles and Mystic Rivers
should be made.

In the year 1865 they again advocated the doctrine of compen-
sation, and recommended the excavation of tidal reservoirs in
the Charles and Mystic. Entertaining the idea of obtaining
compensation in the localities named and to effect this very
purpose , they “propose’and strongly urge ” that the State should
make provision for compensation, and should collect and consti-
tute a compensation fund. In pursuance of this recommenda-
tion the law of 1866 concerning compensation was enacted.

In 1866 we find these commissioners still asserting in their
report that “ no reduction under any circumstances should be
permitted without adequate compensation.” This was the last
report of the United States commissioners. In the year 1867,
the harbor commissioners of the Commonwealth having adopted
this theory, proposed to apply it specifically to the South Bos-
ton flats. Proceeding upon the idea that the filling of these
fiats would work an injury to the harbor, they undertook to
provide for a fund which should be used to make compensation
for the damage done. This compensation is to be had, as the
commissioners say, “by deepening or causing to be deepened the
outlet of the lower Mystic Pond and the Mystic River from said
pond to Medford bridge, an<J by excavating or causing to be exca-
vated flats in the Mystic River, Malden River, Chelsea Creek and
Charles River and the adjoining marshes and otherwise.” In
this manner was the rule of compensation maintained up to the
year 1868. The law was laid down as inexorable. For every
foot of tide-water displaced, a foot of earth was to be excavated.
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It was an eye for an eye a tooth for a tooth. This, however,
was the turning point in the history of the doctrine. Thence-
forward there appears a growing disposition to reject it, and we
soon find it utterly discarded and condemned. In the report
of the harbor commissioners for the year 1868, they say that
they were “ predisposed to accept this doctrine [of compensa-
tion in kind] because of the high authority from which it ema-
nated.” But in applying the principle to the Charles and Mystic
Rivers, in consequence of the occupation of South Boston flats,
the commissioners, having declared it impracticable, proceed to
say,—

“ We speak within hounds when we declare that the expense of a
proper transfer of the tide-water from South Boston flats to inte-
rior basins would exceed the cost ofremoving all the bars and shoals
from the main channel, and the further cost of maintaining this
channel in its improved conditionforever

The evidence adduced by the harbor commissioners would
seem to be sufficient to dispel any lingering doubt, if any were
entertained, as to the propriety of attempting to apply the compen-
sation theory to Boston Harbor. Professor Peirce, when inter-
rogated as to the increase of the tidal basins, says, “ More recent
investigations have shown that it was impossible to increase the
tidal basins sufficiently.” When asked, “ Wasn’t that the idea
when the law was passed?” his answer was, “That was the
idea when the law was passed in 1866 ” (p. 34). Professor
Peirce says also, in speaking of the outlet of Charles River, “ If
it had been a perfectly hard bottom, we should have adhered
to the old principle ” It follows, of course, that the “ old prin-
ciple” is not “ adhered to.” Obviously then, it is abandoned.
The same witness says that the compensation fund must be used
“entirely in dredging.” Professor Mitchell in his testimony,
in speaking of excavating in Charles River, says, “ I have no
doubt that if you enlarge the reservoir with the present encum-
brances it will do more harm than good” (p. 47). Ho says,
also, “We have merely changed the method of making com-
pensation from excavating reservoirs to dredging channels ”

(p. 48). General Poster, in stating his views to the Committee
on the subject of dredging in the Charles and Mystic River
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basins, said, “ But owing to the obstructions which the bridges
and wharves afforded the water of those reservoirs did not get
out soon enough to aid the ebb tide and that method became
impracticable, utterly so.” The testimony which General
Foster gives in relation to the occupation of South Boston flats
should be especially observed. The advocates of the doctrine
of compensation in kind maintained that gigantic evils were to
flow from the filling of these flats, which must be compensated
for by excavations. In this place, of all places, the doctrine
was applicable. Here it must live or bear no life. Now, when
General Foster is interrogated upon this point he says, that the
filling of these flats ivill work a benefit rather than an injury to
the harbor, that when the whole seven hundred acres are filled it
vnll improve the harbor “ very much” (p. 56), and in this
opinion he says that other scientific men who have investigated
the subject concur “ with him.” Mr. Whiting concurs with
the other witnesses as to the propriety of dredging in the harbor
rather than excavating in tidal basins. It hardly seems reason-
able to require anything further than this to settle the fate of
compensation in kind. And it seems entirely clear that no law
should authorize the harbor commissioners to exact of any
person or corporation this method of compensation.

The Payment of Monet.

2. It now becomes necessary to inquire what are the rights
of the commissioners, and what is the duty of the city of Bos-
ton as to the payment of money. It seems very clear that the
commissioners have under the law no authority to require the
payment of money, except for the purpose of making compen-
sation in kind. Look at the origin of the statute. The United
States commissioners in their ninth report, made to the city of
Boston in the year 1865, advocate and explain their scheme of
compensation, which consisted of excavations in the tidal reser-
voirs above the harbor. This was compensation in kind and
nothing else. After setting forth their schemes they go on to
say

“We therefore propose and strongly urge that all compensation
by dredging be made by the State, and under the authority and
supervision of its harbor commissioners; and that the compensa-
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tion exacted from the parties who are to occupy the water-space
be made in money. We further propose that the State commission
be instructed that after estimating the cost of excavation and
dredging according to the scheme laid down in this report, and to
an extent corresponding to the occupation of the first section of
South Boston flats, and after making suitable allowance for the
value of the material collected, it shall establish a mean rate per
cubic yard to be paid by all those who may hereafter encroach
upon the present tide-water of Boston Harbor, either upon South
Boston flats or elsewhere. And we propose that the money so
collected shall constitute a compexsation ffsd, to be employed
and expended by the State commission in the manner herein before
described.”

Here was a board of officers holding a relation to the harbors
of the Commonwealth which gave force to their expressed opin-
ions, and they recommended the passage of a law based upon
the theory of compensation in kind, pure and simple. At the
next session of the legislature, in pursuance of this recom-
mendation, the statute which we are now considering was
enacted. Examine the terms of the statute. Whenever tide-
water is displaced by any structure or filling of flats, the harbor
commissioners are authorized to require the parties making the
same to make compensation by excavating “ to such an extent
as to create a basin for as much tide-water as may be displaced
by such structure or filling of fiats.” This is literally and
exactly compensation in kind. Professor Peirce himself says
this “ was the idea when the law was passed in 1866.” Now,
instead of requiring the parties making such structure or filling
to make compensation by excavating to make a basin for tide-
water, the commissioners may require them to pay “ a sufficient
sum of money for making such compensation,” that is, compen-
sation by excavating in tidal reservoirs, otherwise called com-
pensation in kind. Inasmuch, therefore, as the commissioners
have a right to require the city of Boston to pay money for the
single purpose of making this particular kind of compensation,
and for no other purpose, and inasmuch as this particular
method is utterly discarded and abandoned by the commission-
ers, and no money whatsoever will be in any event devoted to
this purpose, it would seem to be entirely manifest that the
commissioners have no authority to exact from the city a pay-

-2*
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ment of money for any other purpose than making “ compensa-
tion in kind.”

The law is plainly against the right to make the assessment.
The facts are equally against its justice. The harbor commis-
sioners have assessed upon the city of Boston the sum of
$61,663.46, as compensation for tide-water displaced by Atlantic
Avenue. The commissioners seem to have arrived at this
amount by estimating the cost of excavating a cubic yard be-
tween high and low water mark in the tidal reservoir of the har-
bor at 37 J cents, and by assuming that for every yard of filling
there should be a cubic yard of excavation. Now, as we have
seen, it is not intended to use any portion of this money for the
purpose of excavating in the reservoirs. It is the declared in-
tention of the commissioners to use the fund for dredging in
the channel of the harbor. By what logic then have they arrived
at the amount of the assessment they have made ? Upon the
theory of compensation there was some connection between
filling a yard in the- harbor and excavating a yard in the reser-
voir. But among all the extravagant things that have been
said upon the subject of compensation, we cannot learn that
anybody has ever said that whenever a yard of tide-water was
filled, a yard of material would collect in the harbor so as to
require to be dredged out. Such an assumption cannot be
maintained for a moment. After thirteenhundred acres of tide-
water have been filled, and the tidal reservoirs of the harbor
have been to that extent reduced, we find the harbor commis-
sioners (Report of 1868, p. 15) declaring that two important
results have been arrived at, which they state as follows:

“1. In the clear water-way of the upper harbor, the volume
has remained the same.

“2. The changes that have occurred are those due to the trans-
portation of mud, sand, etc., from one portion of the hasbor to
another.”

They state approvingly (p. 18) the result at which the ad-
visory council had arrived, to wit: “ That the shoaling is nearly
all of it a mere shifting of material, not deposit from foreign
sources .” The filling in the present case seems to us to be as
harmless as any filling can well be. Not only have the harbor
commissioners failed to show that injury to the harbor will re-
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suit, but a fair interpretation of all the evidence produced at
the hearing satisfactorily shows that no damage will ensue.
The effect of the avenue is merely to cut off the still water at
the head of a number of docks. No current is diverted and
the tidal flow is scarcely touched. The depth of water in front
of these wharves is sufficiently great and will undoubtedly
remain so.

Upon this state of facts the question arises, If the fdling of
thirteen hundred acres of the tide-water of the harbor has not
caused the introduction of foreign matter so as to affect the har-
bor to any appreciable extent, can there result from the filling
of eleven or twelve acres at Atlantic Avenue such an injury
to the harbor as to justify an assessment of the amount of
money named, upon the city of Boston ? If the occupation of
this large extent of water-space, which has been going on for so
many years, has been harmless,—if, moreover, a filling made on
the margin of the tide-water may be productive of positive ben-
efit to the harbor, as General Foster states will be the case upon
the occupation of South Boston flats, there can be no sound
reason for assessing upon the city of Boston, arbitrarily, the
sum of $61,663.46 as damages for the construction of Atlantic
Avenue. Another reason why the assessment ought not to be
made should not be overlooked.

It is not proposed to devote the money which Boston is called
upon to pay to provide a remedy for any damage caused by this
particular occupation of tide-water. It is not even proposed to
employ it in the removal of any injury which it is pretended
Boston has ever done to the harbor. It was suggested to use
it to remedy the “ shoaling resulting from the obstructing of
Charles River and Mystic River.”

But it is not just to require the city of Boston to pay money
fora filling in one part of the harbor which is not proved to be
injurious, which money is to be used in making compensation
for alleged injury resulting from structures in another part of the
harbor for which structures the city was not responsible. The
conditions of this case may, however, be met, and while justice
is done to the city of Boston entire protection may be given to
the harbor. This protection will be complete even upon the
assumption that damage will be done by the construction of the
avenue. If we provide that Boston shall compensate for any
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injury that may result to the harbor, we shall only pursue the
policy of the Commonwealth as established in its previous leg-
islation. Chapter 354 of the Acts of the year 1867 provides
that:—

“It shall be the duty of the engineer appointed under this act
to cause hydrographical survery to be made from time to time for
the purpose of determining the effect upon the harbor of the struc-
tures and filling in connection with the dredging herein authorized,
and in case it shall appear that the same injuriously affect the
harbor by reason of the displacement of tide-water, compensation
shall be made therefor in such manner and to such an extent as the
legislature shall hereafter determine.”

Chapter 93 of the Resolves of the same year provides for the
building of streets, wharves and other structures, the compensa-
tion for which, in case there is injury to the harbor, is to be made
“ in such manner as the legislature shall hereafter determine.”
Chapter 326 of the Acts of the year 1868, provides for the repara-
tion of injuries to the harbor in precisely the same terms.

We therefore propose, in accordance with these precedents,
to require the city of Boston to assume the duty of making
compensation for any injury that may result from constructing
this avenue, and this shall be done in such a manner and to
such an extent as the harbor commissioners, with the approval
of the governor and council shall hereafter determine. With
this view we recommend the passage of the accompanying
Bill, which provides more ample protection to the harbor than
the statutes to which we have referred.

GEO. NOWELL,
J. H. COTTON,
JOSIAH W. BONNEY
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In the Year One Thousand Eight Hundred and Seventy-
One.

AN ACT
In addition to an Act to authorize the City of Boston to

Build a Highway over certain Tide-water.

Be it enacted by the Senate and House of Representa-
tives, in General Court assembled, and by the authority of
the same, as follows :

1 Sect. 1, The provisions of the fourth section of
2 chapter one hundred and forty-nine of the acts of
3 eighteen hundred and sixty-six, shall not be applica-
-4 ble to the displacement of tide-water caused by the
5 building of Atlantic avenue by the city of Boston:
6 provided, that said city shall execute an agreement in
7 a form to be approved by the attorney-general, that
8 when it shall appear to the harbor commissioners that
9 injury to the harbor has resulted from the building

10 of said avenue, said city shall repair the said injury
11 or make compensation therefor in such manner and
12 to such an extent as the harbor commissioners, with

a

lommomocaltl) of iitassadiuselts.
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13 the approval of the governor and council, shall here-
-14 after determine.

1 Sect. 2. The second section of chapter three hun-
-2 dred and twenty-four of the acts of eighteen hundred
3 and sixty-seven is hereby repealed : provided, that the
4 said city shall execute the agreement set forth in the
5 first section of this act.
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Thursday, March 9, 1871.
Mr. Chairman and Gentlemen:

This is a petition to he relieved from the obligation imposed by the follow-
ing section, which I will read :

Section 4, chapter 149, Acts of 1866. “ The amount of tide-water dis-
placed by any structure or tilling of the flats hereafter authorized as aforesaid,
shall be ascertained by the Harbor Commissioners, and they shall, in all cases
affecting the harbor of Boston, and in cases affecting other harbors, if they
shall deem it necessary, require the parties making the same to
sation therefor, either by excavating in some part of the same harbor where the
work is performed, including tide-water channels between high and low water
mark, to such an extent as to create a basin for as much tide-water as may be
displaced by such structure or filling of flats, and the same shall be done un-
der their direction ; or by paying, in lieu of performing the work of dredging
to restore the displaced tide-water, a sufficient sum of money for making such
compensation, or by improving the harbor in any other mode to the satisfac-
tion of the commissioners; and all money thus paid shall be paid into the
treasury of the Commonwealth, and be reserved as a compensation fund for
the harbor where such compensation is to be made, and used for that pur-
pose under the direction of the commissioners.”

That is the general provision. The Act authorizing the city of Boston to
build Atlantic Avenue prescribes as follows :

Section 2, chapter 324, Acts 1867. “ Such compensation shall be made
for all displacement of tide-water caused by anything done under this Act,
as the Harbor Commissioners shall determine, and be made in the manner
required by chapter 149 of the Acts of the year 1866.”

This, gentlemen, is the way in which the law now stands ; our petition is
to be relieved from the obligation of this law, by which an assessment of some
$70,000 has now, if the law stands, to be paid by the city of Boston.

You all know, gentlemen, that some two years ago the city of Boston com-
menced the construction of a very beautiful and very convenient avenue,
which is substantially a marginal avenue, going round the northern and east-
ern limits of the city of Boston, connecting the wharves, and enabling the
people who formerly went through narrow streets,—people who used the
wharves, the mercantile class of the community,—to go from one to the other
with the greatest facility. This beautiful avenue is—if land can be called

OPENING ARGUMENT OF J. L. STACKPOLE, ESQ
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so—a part of the harbor of Boston ; made for the benefit of the harbor, and
made at a very great expense. There has been no improvement that I know
of, among the many great improvements which have been made by the city of
Boston within the last ten years, which so much contributes to the benefit of
the mercantile community, and to the welfare of the harbor of Boston.

In carrying this avenue round the northern and eastern sides of the city,
necessarily carrying it round at the head of the wharves, it became essential
to take a portion of the flats .there, and to displace a certain amount of water
where the tide ebbed and flowed.

Now, gentlemen, one fact in regard to this is, a very considerable portion
of those flats being then property of private individuals, if the city had not
taken them, and ifthe persons owning those flats had wished to erect struc-
tures upon them, I understand that they had a right to place upon them cer-
tain structures, without the payment of any compensation to the Harbor Com-
missioners I understand that an opinion of the Attorney-General, which is
contained in Senate document Ho 302, of the files of 1868, was given, which
was to this effect, or substantially to this effect. I understand from Mr.
Ware, one of the Harbor Commissioners, that it is not denied that if this land
had remained the property of individuals, and those individuals had placed
structures upon these flats, that the doctrine which we are now asking to be
relieved from would not have applied.

Mr. Wake. It would not have applied if they had the right to do it with-
out the authority of the legislature.

Mr. Stackpole. Yes, sir. Now, when this Act came before the legisla-
ture, the Act to which I adverted, permitting the city of Boston to build At-
lantic Avenue, this provision pledging the city to make compensation for all
flats was inserted. The reason which I have already stated is one of the rea-
sons why we should be relieved from this obligation, because we should not
ha encumbered by larger burdens than private individuals would have been,
especially as we were then building a magnificent avenue, which so much
contributes to the welfare of the harbor of Boston and the mercantile com-
munity.

In making this petition the city of Boston had not the slightest desire to
injure the harbor of Boston. We entirely disclaim it. The city of Boston
naturally regards her harbor as one of her most valued possessions. The posi-
tion taken by the city is, that it is willing, if any injury has been done, to repair
that injury in a just manner. It is here to ask the amplest and most candid
investigation, and ifit appears that any injury has been done, reparation is
to be made.

The city takes a common-sense view in looking at this matter. Taking
scientific opinion when it is submitted in the reports of the Harbor Com-
missioners and the Advisory Council, we can see to what result these reports
tend. It does not need any scientific knowledge to see to what result these
reports have now come.

The harbor of Boston is undoubtedly a tidal harbor, a harbor depending
for its preservation upon the scouring produced by having above it large tidal
reservoirs into which the tide flows, and flows back reinforced by the several
streams which empty into them. The water from these reservoirs rushes
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through the harbor, and the force of the current purges it from the matter
which would otherwise accumulate, and the harbor is thus kept open. There is
no disposition on the part of the city of Boston to deny that this theory is cor-
rect. This we take to be a fact, for it has been laid down by the Harbor
Commissioners and by the highest scientific opinion. But, gentlemen, when
we come to look back upon the history of Boston Harbor, and the history of
the flats on the one side and on the other,—in Charles River, in South Bos-
ton, in that portion of the city where the Boston and Maine Railroad stands,
—you see what an enormous amount of filling has taken place. You see that
Boston formerly covered an area of about six hundred acres, and that it now
covers an area of about two thousand acres. This fourteen hundred acres
which has been added to the territory is filled land. The committee who re-
ported to the legislature in 1888, reported that the exact number of acres
which had been filled was acres in the city proper. This statement
is contained in the report of the committee appointed under chapter 93 of the
Resolves of 1867, entitled, “ Resolves in relation to the Commonwealth Flats
near South Boston,” and is a portion of House document No. 76, of the year
1868. The committee consisted of J. N. Marshall, S. W. Bowerman and
George O. Brastow, of the Senate; and F. W. Bird, Joshua C. Stone, Avery
Pluraer, George Heywood, Levi Stockbridge and Wm. J. 11. Evans, of the
House.

The various positions of this land are designated in the report. It includes
590 acres filled up in the Back Bay; 138 acres in Charles River; and 101
acres in East Boston. I don’t wish to detain the Committee too long over
these details. 1 simply want to call the attention of the Committee to the
large number of acres filled up, and to ask whether or not, since 1835, any
appreciable damage has been done to the harbor by the filling which has taken
place, as it now stands. For this, gentlemen, we naturallyrefer to the reports of
the Harbor Commissioners. I will refer to their report of 1868, the second
annual report of the commissioners, page 33, in which it is stated in a letter of
the Advisory Council to the Harbor Commissioners, which is. signed by
General Humphreys, Benjamin Peirce and Henry Mitchell, “ The volume of
the upper harbor, below the plane of mean low water, remained essentially
the same from 1835 to 1861.”

I would also, in this connection, quote from the same report of the legisla-
tive committee in regard to the Commonwealth flats near South Boston, to
which I have already referred, reading from the 77th page. In speaking of
this fact, which they regard as established, they make the following state-
ment;

“ This statement is confirmed by the surveys made by the United States
Commissioners on Boston Harbor. The results of a comparison of the sur-
veys of 1835 and 1861 are given in diagram No. 3, appended to the last re-
port of the Harbor Commissioners. From the data here given we have
figured the actual shoaling, between the above dates, of the main ship chan-
nel, between a line drawn from Battery Wharf in Boston to Aspinwall Wharf
in East Boston, and a line drawn from Arch Wharf in Boston to the lower
edge of the Anchorage shoals. These lines inclose, as will be seen by reference
to the diagram, the whole of the main channel between the confluence of the
Charles and Mystic Rivers and the lower limit of the surveys, comprising, as
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■will be seen, the whble of the channel where shoaling has prevailed. We
find this area contains 209 squares of 40,000 square feet each, being an aggre-
gate of 8,860,000 square feet. The shoaling has been 346,590 cubic yards ;

the deepening, 103,540 cubic yards ; excess of shoaling, 243,050 cubic yards.
The following equation gives the average shoaling in inches over the entire
area: —243,050X27X inches average shoaling. But it
must be borne in mind, that a large part of this shoaling—much the larger
part—has been in the deepest water of the channel below twenty feet at low
water, where it does not, in the least, obstruct navigation ; this would reduce
the average over the shoaled parts of the channel probably to five or even
four inches. Of course, there may be bars formed in what Mr Mitchell terms
“the critical paths of navigation,” but these are local and shifting, and would
hardly affect the above result. Thus the Advisory Council, in their last re-
port (page 35), say of two such banks; —‘ one just above the anchorage
shoal, the other just above the upper middle bar. Both of them stretch quite
across the main channel, although they neither of them diminish the maximum
depth in a very serious manner.’ Fairly interpreted, these surveys confirm the
testimony of the pilots, that there has been no shoaling of the main chan-
nel, practically appreciable, for twenty-six years ”

again to the Commissioners’ report which I have already referred
to, the second Commissioners’ report, we are informed by them that Mr. Pour-
tales, an eminent gentleman of science, who was designated by Professor
Peirce to make a report, declared “ that the shoaling is nearly all of it a mere
shifting of the material—not deposit from foreign sources.”

The result, then, gentlemen, is, that the filling in of these thirteen hundred
and odd acres of flats, all the filling'which has been made up to to-day, up to the
time when the best scientific opinion was given on the subject, has not pro-
duced in the harbor of Boston any appreciable amount of shoaling, and that
where there is a shoaling, it is, in the langauge of Mr. Pourtales, “ nearly all of
it a mere shifting of the material—not deposit from foreign sources.” So that
we have to-day this scour proceeding from these basins, and substantially
clearing out the harbor as well to-day as it ever did. And, gentlemen, when
we hear about the efforts which are made to clear out and deepen Boston
Harbor by the United States Government, which has been extremely liberal
to ns, we must remember that the blasting done by General Foster has been
the blasting of old rocks which have been in the harbor, so far as we know,
from the creation, and were there when our ancestors came here, and that this
has nothing to do with the filling up. An immense amount of the land de-
posit in the lower part of the harbor was caused by the washing away of the
islands, the cutting down of the trees, and did not come from any defect in
the scouring process. It was caused by the gradual washing down of these
banks, and was produced by natural causes, which the United States arc en-
deavoring to remedy by a sea-wall and various other expedients. Such,
gentlemen, has been the history of Boston Harbor upon this subject, as far
as it is worth while to go. There has been from time to time, also, consider-
able diversity of opinion. I mention this to show that it is necessary not to
take for granted everything that has been laid down in the old researches,
but to investigate the facts in regard to filling up from time to time. Here is
a progressive investigation, but it is difficult to get at the exact data, and to
appreciate what injury has been done by any particular filling in. It is hard
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to prophesy whether any filling will be detrimental if placed at this point, or
a benefit if placed at that point; we must go on and feel our way, and from
time to time look back on the results of previous investigations, and endeavor
to shape our course properly in the future.

Take, for instance, the diversity of opinion on the subject of filling con-
tained in the report of the Joint Standing Committee on Boston Harbor of
the city government of Boston for the year 1852, which was kindly loaned
me by the city engineer. I look back over the reports of the various com-
missions which had been appointed by the city of Boston to look into this
question from the year 1830, and even earlier than that,—I believe the year
1823. This contains the reports,of these various committees, who at times
took the best scientific opinions, and wished to make such reports as would
most benefit the city of Boston. In these reports we find considerable con-
trariety of opinion. I will take one single subject, whether or not the filling
in of South Boston flats would be such an injury as to injure the scouring
forces of the harbor. This report is City document No. 60, of the year
1853.

We find in one place that certain commissioners, Messrs. James Hayward
and Ezra Lincoln, Jr., gave their opinion in regard to groat reservoirs, and
the probable effect of certain improvements which they were appointed un-
der a Kesolve of the legislature, passed March 22, 1845, to consider. They
say, for instance, in regard to this mooted question:—

“With a proper disposition of the channels and flats below, it is believed
that this reduction of the area of South Bay will have no prejudicial effect
on the main channel of the harbor.”

That is one opinion. We find in 1847 the report of a commission consist-
ing of Messrs. Thomas G. Carey, Simeon Borden and Ezra Lincoln, Jr., ap-
pointed by Governor Briggs under authority of a Kesolve passed by the legis-
lature April 16, 1846. They were assisted by Dr. Bache, and they reported
in the same way :

“But the flats in question lie below the city. The water that covers them
aids in no such scouring process. That process is, in fact, somewhat dimin-
ished in its effect, by suffering a portion of the water that daily ascends as a
supply for the upper basins, to flow over so wide a surface instead of confin-
ing its passage to the channels.”

Another year later we find a commission was appointed by Governor
Briggs, which reported as follows:

“Nor is it by any means certain that filling up all the South Boston flats,—
a tract of some seven or eight hundred acres, now covered by water at every
tide to the depth of eight or ten feet,—will not prove injurious to the main
channels in the harbor.”

Thus giving an entirely different opinion from the former commission.
I cite these, gentlemen, to show how large a contrariety of opinion has ex-



APPENDIX. 7
0

isted on this subject; and how necessary it is to look at these matters from
time to time and see how far you have got, if you have gone wrong in any
way, and, if there are any new circumstances applicable to old theories, take
a new point of departure, and do what is just.

We find on looking into the recent legislation in. regard to the South Bos-
ton flats that the legislature adopted the former opinion, that the filling in of
these flats would do no injury to the harbor which dredgingwould not replace.
I refer to the Act in addition to “ an Act for the improvement of the harbor
of Boston, and the Commonwealth flats therein ” (chapter 320 of the Acts
of the year 1868), in which the following words occur:—

“ And the dredging so done in said upper harbor shall be in full compensa-
tion for the tide-water displaced by the work authorized under this Act; pro-
vider/, however, if it shall appear from hydrographical and physical surveys
that injury to the harbor has resulted from the work herein authorized, then
such injury shall be repaired, by dredging or otherwise, in such manner and
to such an extent as the legislature shall hereafter determine.”

Therefore, I may state that the theory of compensation which then
existed was not considered applicable to the South Boston flats and was set
aside. Now, gentlemen, what is this theory which is applied to this harbor?
It is this : that if you displace a cubic yard of tide-water, below the city, in
any part of the harbor, you must dig out the same amount of mud or flats in
the tidal basin in order to make a scour. That is the theory; it is foot for
foot, and yard for yard. If there is anything displaced below, you must
either dredge the basin, or go up to these flats and dig out the same amount
that has been displaced. If you do not do this the Harbor Commissioners
must calculate what it would cost, and you must be assessed for that amount,
and they must go and dig out the same quantity of flats that has been dis-
placed.

Now, gentlemen, when this theory was started it was thought that it could
be carried out. Take for instance the first report of the Harbor Commis-
sioners ; statements were made in it that it would be easy to get these flats to
dredge out; that the people who owned the flats would for the benefit of navi-
gation permit persons who displaced tide-water below, or the Harbor Com-
missioners if they did not, to dig out an equal amount of their flats above the
city. This was a fine plan and they thought it could be carried out. The
Commissioners, in their first annual report, say;

“Examinations have been made of the Mystic Kivcr, and surveys of a
portion of Charles River, in reference to compensation for tide-water dis-
placed, and citizens have assured the Commissioners that they will, in con-
sideration of the benefits to navigation, convey to the .State, free of charge,the marshes that shall be required, and grant every facility in their power in
aid of the undertaking.”

That was the expectation at that time; that was the way they expected to
carry out this theory. If it could have been carried out, I should not have
been here to ask for any reconsideration of this matter. But mark you, when
you come to the practical operation of this theory, how it stands as a matter
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of fact. It was found, when this theory was attempted to he applied, that the
bridges and other obstructions at the opening of the Charles River, between
East Boston and Boston and Charlestown, had made that mouth so narrow
that there was already scouring through that channel a larger amount of water
than on the whole could be desired. By one of Nature’s laws, if water was
driven through that channel, narrowed by these obstructions, the narrower it
became the faster the water would go through, and the greater the volume of
water there would be rushing through any given space within a given time.
It followed from that, that the bottom of the channel was scoured out by this
rapid rush of water, and made much deeper than was desired. Large masses
of mud were scoured out of the channel and carried down to the lower har-
bor, and helped to create an obstruction there. Here was a dilemma. Either
the area above was too large or else this mouth ivas too small. You could not
carry out that theory without filling up the area above or widening the chan-
nel below. Then, gentlemen, you must not fill up the area above, because
that was in exact opposition to your plan. You wanted to dredge it out, not
fill it up ; therefore the only way was to wdden this mouth below. But the
Harbor Commissioners found that the expense of digging this out, and taking
this vested property, would exceed the whole cost of keeping the harbor of
Boston dredged out for many hundreds of years. To show that lam right,
I will read again from the second annual report of the Harbor Commission-
ers, 13th page :

“ As compensation in kind, the United States Commission recommended
that the occupation of South Boston flats should be immediately followed by
the dredging away of flats and marsh lands in Mystic and Charles Rivers;
but as a preliminary step to the opening of these receptacles for tide-water,
they declared that an improvement of the outlets of these rivers would he indis-
pensable. It is precisely here that the impracticability of their plan presents
itself. The encroachments upon the mouths of the Mystic and Charles Rivers
have already rendered them insufficient for the free ingress and egress of river
and tide-water. It is a fact, that we shall hereafter state more specifically,
that these outlets have been so confined by wharves and bridges, that large
masses of mud and sand have been torn from their beds by the current, and
swept into the harbor. In order to make these avenues of communication
sufficiently ample to accommodate an increased flow of tide-water without
further disturbance of the beds, either the wharves and bridges must be in
part removed, or the new regimen anticipated by artificial excavations to a
great depth. Either of these provisions would consume the larger part of the
profits anticipated from the reclamation of South Boston flats, before any
actual compensation could be charged to the account. We speak within
bounds when we declare that the expense of a proper transfer of the tide-water
from South Boston flats to interior basins would exceed the cost of removing 'all
the bars and shoals from the main channel , and the further cost of maintaining
this channel in its improved condition forever.”

They further say:

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

requires, as a preliminary step, a great enlargement of the outlets, either by
removing wharves and bridges or by excavations on a large scale."
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Now, gentlemen, we have here the theory of compensation in kind in its
practical operation; not set aside as a theory which may be applicable in
some cases and in certain harbors, and has been applicable to the harbor of
Boston ; but we have it laid down as impracticable ; as impossible to be carried
out in the present condition of Boston Harbor.

Now why, this being the condition of things, should the city of Boston re-
main subject to this arbitrary rule ? Look, gentlemen, atf the condition of
the place where we have made the filling. It is not a place near the centre
of the harbor where ships pass; it is at the head of the wharves, a place
where it seems to me, if any filling was to be made, that filling would do the
least appreciable injury. It has been declared that the filling up of the
South Boston flats, which are analogous in position to this portion which we
hav£ filled up, would not be an injury to the harbor, but that, on the con-
trary, by dredging out in front of them and filling them up, the scour would
be increased. It is not, gentlemen, as if we were filling up the tidal area of
Boston Harbor; it is simply a filling up beyond the channel, away off be-
yond the heads of the wharves, up in these corners. Let us look at this mat-
ter in a common-sense point of view. The effect upon the harbor by filling
up a certain area does not depend so much upon the volume of water dis-
placed, as upon the position where the filling up is made. If you put out a
wharf, and make an obstruction which will stop the tide-water and produce a
bar, the effect will be a great injury, although perhaps the displacement of a
large number of cubic feet of water did not take place. But if you fill up
any place where the tide-water does not go by, at the head of the docks, in
this case you may displace the same amount of tide-water, but it would do
very much less injury. Therefore, it seems to me, gentlemen, that, consider-
ing that this theory has been found, however just it may be as a matter cf
science, impracticable to carry out here—considering the fact of the posi-
tion of the tide-water displaced by Atlantic Avenue—considering the benefit
which Atlantic Avenue is to the city of Boston—considering that if a large
number of these flats had been filled up by private individuals they would
not have been obliged to pay a compensation—it seems to me that the city of
Boston should be relieved from the payment of this sum of money ; and that
is the request that I am instructed by the city government of Boston to make
to you.

Mr. Parker. Is that the only request that the city government of Bos-
ton desires you to make to the legislature ? 1 notice a discrepancy between
the recommendations of the chairman of the city council and the order which
was also specifically recommended. It says here that there is an alternative;
that one opinion or the other may be taken. The basis of the application, I
suppose, is this : that no compensation is needed, and therefore the loss should
be cancelled. The Committee would be glad to know whether it is expected
that this should be granted unconditionally, or as pointed out by the chair-
man of the Committee.

Mr. Stackpole. lam very glad you called ray attention to this point.
Our position is this. That petition is made covering the whole matter. We
could not exactly tell what the result would be when it was fully heard before
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the Committee of the legislature, and they had received such suggestions as
the Harbor Commissioners and the Advisory Council might give. Some of
the Committee may be of the opinion that no appreciable damage has been
done there, and if no appreciable damage has been done, then we should be
relieved entirely. But it may appear to the Committee that there has been
damage done, and that the city should repair it. If so, the city are the last
persons in the world to ask to be relieved from it. They only say that they
think the payment of this $70,000 results from the application to them of a
theory which in this case it is not practicable to carry out. If the Committee
choose to make this suggestion, that the examination of this shall be made by
hydrographical surveys, and it shall be determined how great an injury has
been done by the city, we are entirely satisfied. If that provision should be
repealed, and the same provision inserted which is in the South Boston'Flat
Act, —and this filling up is not very far off—it is on the same general line,—
if this be inserted, the city are content.

Mr. Parker. What is that ?

Mr. Stackpole. “If it shall appear from hydrographical and physical
surveys that injury to the harbor has resulted from the work herein author-
ized, then such injury shall be repaired, by dredging or otherwise, in such
manner and to such an extent as the legislature shall hereafter determine.”

Friday, March 10, 1871.
The hearing was fesumed this morning at 10 o’clock, Senator Collins in

the chair.
Mr. IN'. 11. Crafts, City Engineer of the city of Boston, was the first wit-

ness called in behalf of the petitioners, and he read the following testimony:

Testimony of Mr. Crafts.
In 1835 the first Board of Commissioners for the survey of Boston Harbor

was appointed, consisting of Messrs. Loammi Baldwin, S. Thayer and James
Hayward.

This board was to cause surveys of certain portions of the harbor to be
made, with a view to the establishment of lines beyond which no wharves
shall be extended. Their report was made in January, 1837. The commis-
sioners take very strong grounds in favor of preserving the tidal basins. In
reference to the South Bay, they use the following language:

“ If by any process this great reservoir becomes contracted to any consid-
erable extent by wharves, filling, or other construction, the channel will soon
feel the injurious consequences.”—(p. 2, Appendix City Doc. No. 60, 1853.)

As to the general effect of reducing the tidal area of the reservoirs, the
following extract presents their main argument:—
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“ Boston Harbor being only a channel for the tide to flow in and out of the

great reservoirs before mentioned, it may not be irrelevant to show how it
may be suddenly or gradually destroyed, and become only a safe anchorage
for the lightest coasting craft, where the largest merchant vessels and even
ships of the line now ride in deep water with perfect safety. It is obvious to
every reflecting man, for instance, that if a dam were to be built on the site
where South Boston Free Bridge, or South Boston Bridge now stands, and
the tide prevented from flowing above, Fore Point Channel would soon be
filled with sediment, and not be distinguishable from the surface of fiats on the
south-east side. Similar effects would also result from the erection of dams
in place of Chelsea and Charles River bridges. These would stop the tides,
and as there would be no current either way, silt and sediment would, in a
short time, fill this beautiful part of the harbor, and render it only accessible
for fishing boats.

11 The commissioners are aware that this is putting a strong case, as no such
dams can ever be erected without the sanction of the legislature. But what
would evidently be the consequence in the course of a very few years, by the
supposed dams, will as certain be effected more gradually, and the ruin of the
harbor as complete at a more distant period by cutting off large portions of
the Charles or Mystic Rivers above the two bridges, either to stop the tide
altogether, or partially, from flowing and filling the extensive basins of either.
When the Boston and Roxbury Mill Corporation was chartered, June 14th,
1814, it was authorized also to build a dam from Boston to South Boston, not
northerly or easterly of South Boston Bridge. This would have cut off all
South Bay, probably amounting to 200 or 300 acres, and the effect would
have been very injurious, if not destructive to Fore Point Channel. Besides
the Boston and Roxbury Mill Corporation, which, by their dam, out off from
Cambridge Bay 700 or 800 acres, another dam was authorized much earlier,
June, 1806, from Prison Point, in Charlestown, to Lechmere’s Point, in Cam-
bridge, by an Act establishing the proprietors of Prison Point Dam Corpora-
tion. Instead of the dam a bridge has been substituted. This would have
cut off Miller’s River, and several hundred acres more from the great basin of
Charles River.”—(pp. 2-3, Appendix City Doc. No. 60, 1853.)

Certain lines were recommended beyond which no wharf or pier should
ever be extended, and the legislature established the same.

A second commission was appointed in 1839, consisting of 11. A. S Dear-
born, James F. Baldwin and Caleb Eddy, to make surveys and define lines.

The intricacies and difficulties of the problem involved in defining harbor
lines and regulating encroachments, are stated as follows ;

“The hydrographical features of Boston Harbor, including its whole ex-
panse, from the open ocean to the extremities of the channels, bays and estu-
aries, as far as the tide flows, are so very extensive and diversified; so pecu-liar is the topography of its numerous islands and of the circumjacent coun-
try ; so recondite, complicated and difficult of solution are many of the laws
relating to fluids, and so uncertain are the results which may be produced by
any diminution of the whole area, or change in the width, depth or directionof any of the channels by artificial means, that questions of the greatest im-
port are presented, for rigid investigation and profound consideration, when-
ever bounds are to bo prescribed, beyond winch no obstructions shall be
placed, that may, in any manner, impede or divert from their natural and
ancient course, the movements of the tides. ********* There
are no problems in engineering, whose comprehension, solution and practicalillustration have so entirely frustrated all the attempts of the most ingeniousand scientific, as those which arise in the construction of hydraulic works, or
m efforts to improve the navigation of rivers and harbors by the erection of
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piers, dams, jetties, breakwaters and dikes, or the removal of impediments,for a more free and copious current of water.
“The experiments of the most enlightened nations of antiquity and of the

most learned and accomplished engineers of modern times, both in Europeand in this country, for the accomplishment of those great objects which are
either demanded to afford protection and give facilities to commercial opera-
tions, or as a motive power for manufacturing or other purposes, have often
failed in producing the anticipated results, from causes which had been acci-
dentally neglected, or were disregarded from their supposed insignificance, or
which had not been sufficiently investigated or understood, or are still incapa-
ble of satisfactory explanation.”—(pp. 5 and 0, Appendix City Doc. No. 60,
1853.)

With reference to the effect of encroachments or enlargements, they argue,
after reciting sundry well-known changes in both the outer and inner harbors,
as follows;

“ AVith these numerous and well-established facts, it is obvious that the
changes which are continually being produced throughout the harbor result
from the causes which have been named, and that any 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
points in the harbor, as it is extremely difficult, if not impossible, to predict
from scientific principles, or data sufficiently numerous and conclusive, what
will be the precise effect of any enlargement or diminution of the volume of
water at any particular points of the harbor. But it may be assumed, as an
important and well-established element in the inquiry, that whatever is done
that shall reduce the quantity of water that passes into the large estuaries
and bays, north, west and south of the city, and now covers the vast extent of
shoals in other parts of the harbor, will have a direct tendency to create ob-
structions at some points in the various channels, while at others the depths
may be deepened, according to the manner in which the diminution of the
volume of water may be occasioned in these immense basins. This may be
effected in two modes: first, by filling up portions of these capacious reser-
voirs and converting so much of their areas into solid land ; and second, by
contracting the channels through which the water flows into and out of them
during the flux and reflux of the tides.
“By the former mode all the channels below would gradually be contracted

in width and depth'from the sediment which would be accumulated in them
in consequence of the abated influence of the tides; and by the latter, while
the immediate effect would be to deepen those narrowed channels from the
increased velocity thus occasioned in their currents, the debris which was
thereby removed would be deposited at other places, more or lessremote from
the ocean, according to the violence of the action which may be given to the
receding waters.”—(pp. 7 and 8, Appendix City Doc. No. 60, 1853.)

The third commission was appointed in 1815, to cause accurate surveys to
be made of South Bay, Charles River, Mystic River and Pond, with all the
marshes and flats overflowed by spring tides in either, and to “ report how far
and to what extent, if any, the said bay and rivers, Or either of them, may be
curtailed or diminished without endangering the harbor of Boston, and greatly
impairing the advantages of navigation and ship-building on said rivers,” &o.

The commissioners wr ere Messrs. James Hayward and Ezra Lincoln, Jr.
In reference to the South Bay, it will be seen by the following extract that

the commissioners argue that it may be filled entirely without detriment to
the harbor upon certain conditions: —
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« The commissioners find that the area of South Bay, above the old South
Boston Bridge, is at present 345 acres. This area is about 75 or 80 acres
larger than formerly, the bordering marsh land having been excavated for
the purpose of filling up the South Cove and other neighboring flats. And
196 acres of marsh still remain connected with this bay. The channel above
this bridge is of small dimensions at low water, being nowhere more than 300
feet wide; and, except in the neighborhood of the bridge, not generally more
than 100 feet in width. Of these 845 acres, from 250 to 300 are liable to be
filled up by the owners, and will undoubtedly be so filled, to the entire exclu-
sion of the tide. There are contracts already existing for enclosing, this very
year, some 40 acres of these flats, with half as many acres of marsh, with a
view to filling them up some feet above high-water mark. As the demand in
that neighborhood for building ground increases, other proprietors of flats
will undoubtedly do the same; and not many years hence this bay will prob-
ably be reduced to one-quarter of its present area.

“With a proper disposition of the channels and flats below, it is believed
that this reduction of the area of South Bay will have no prejudicial effect
on the main channel of the harbor. If the flats east of Fore or Fort Point
Channel were placed in the custody of some responsible agency, to be filled
up or otherwise disposed of, with an intelligent view to the improvement of
commercial accommodation in the port of Boston, there is no doubt that they
can be so disposed of as that the entire extinction of South Bay as a part of
the scouring apparatus of the main channel would be no detriment to the
harbor. The true principle is to preserve a proper balance between the
capacity of the channel and the area of the tidal rivers and bays above, to be
filled and emptied twice every twenty-four hours through this channel. In
the present state of things, Fort Point Channel w-ould undoubtedly suffer by
a very great reduction of the capacity of South Bay ; but if the wall which
was proposed to be built on its easterly margin were erected, it would coun-
teract, to a great degree, the inconvenient effect of such - a reduction.”—(p.
10, Appendix to City Doc. No. 60,1853.)

The marked change between the views expressed in the foregoing extract
and those expressed by Mr. Hayward in 1837, herein before quoted, shows
that upon matters of this sort scientific men may entertain widely different
opinions. And this opinion is forcibly expressed by the joint special com-
mittee of the City Council of Boston in their report on the harbor, made in
1853 (City Hoc. No. 60, 1853, p. 31), as follows

“ No subject can come before the City Council upon which a greater diver-
sity of opinion exists, or in relation to which more numerous and adverse in-
terests are represented, than that of the changes in the inner harbor, for
which petitions are presented at every meeting of the State legislature.

“Scientific men do not always agree as to the effect of contemplated
changes, nor as to the influence of various methods of obtaining compensating
supplies of water. Successive boards of commissioners, by the difference of
opinion expressed in their reports, have convinced the public of the intrinsic
difficulty of the subject,” &c.

Although the commissioners disagree with former boards in respect to the
filling of the South Bay and its effects below, yet they regard, however, the
preservation of the Charles and Mystic River basins as of great importance.
They say:—
“The importance of this river and bay, and that of the Mystic, to the pres-

ervation of the main channel down to the islands, is altogether incalculable.



14 APPENDIX.
They are the two main arteries which literally supply the life current of Bos-ton Harbor. Anil the commissioners would respectfully recommend to thelegislature the preservation of these estuaries, to the greatest extent that maybe consistent with the rights of individual proprietors of bordering estates.”
—(p. 18, Appendix City Doc. No. 60, 1853.)

The fourth commission, consisting ofMessrs. Joseph Bell and Ezra Lincoln,
Jr., was appointed in 1846, to inquire into the matter ofprivate rights alfected
by the lines recommended by the commissioners appointed for the survey of
Charles lliver, South Bay, Mystic River and Pond. The questions discussed
are legal ones, and have no bearing upon the physical effects of the changes
proposed by the said commission.

The fifth commission consisted of Messrs. Thomas G. Carey, Simeon
Borden and Ezra Lincoln, Jr., who were appointed, in 1846, to consider the
question of improvements on the South Boston flats, etc.

The following extracts from their report give a general idea of their lead-
ing views in regard to the filling of these flats:

“ If the whole area of the flats opposite the shore of South Boston were
situated above the city, receiving the tide through any channel by which
vessels must pass to reach their places of discharge, there can be no question
that it would be extremely dangerous to the commerce of the port to enclose
them. Tp exclude from such a basin a volume of water that aids to scour
the channel in the upper harbor, as it passes to and from the sea four times a
day, might produce changes of the most injurious character. The enclosure
of the Back Bay, as it is called, by the Western Avenue, is an instance of this
kind which it would be hazardous to repeat. But the flats in question lie
'below the city. The water that covers them aids in no such scouring process.
That process is, in fact, somewhat diminished in its effect, by suffering
a portion of the water that daily ascends, as a supply for the upper
basins, to flow over so wide a surface instead of confining its passage to the
channels.” *****

“The commissioners are, therefore, of opinion that no evil would ensue from
giving permission to build any solid structures on these flats that may be
required for commercial purposes.” *****

“In regard to the lower harbor, the quantity of water that enters to cover
this shoal of flats, extensive as it is, is scarcely appreciable, when considered
in relation to the great flood that approaches from the sea to fill the harbor
at every tide. And, in the opinion of the commissioners, the enclosure can
produce no perceptible effect on the outer channels in any way.” * * *

“ The commissioners, entertaining the views above expressed, believe that
the unfavorable changes which are going on in the harbor are not of a nature
to be affected by any new structure that may be erected on the flats lying in
front of South Boston ; the outward changes having been probably produced
solely by the causes that have arisen in the lower harbor itself.”—(pp. 19,
20, 21 and 23, Appendix City Doc. No. 60, 1853.)

From the foregoing it appears that the commissioners make an important
and most rational distinction between the effect of displacing tide-water on
these flats and of displacing the same quantity in the Charles or Mystic River
basins. And vie deduce the very reasonable theory, that it is not the volume
of water displaced so much as where it is displaced from that affects the harbor
and its channels.
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The sixth commission, consisting of Messrs. S. S. Lewis and Ezra Lincoln,
Jr., were appointed in 1847, and directed to define lines in Chelsea Creek,
and ascertain if obstructions are forming in Fort Point Channel.

They regard the Chelsea Creek estuary as of little value in its scouring in-
fluence upon the main channels of the harbor, and therefore define the lines
so as to enclose a large area of flats.—(p. 24, Appendix City Doc. No. 60,
1853.)

The seventh board of commissioners were appointed in 1848, and consisted
of Messrs. John M. Williams, David Cummings, Thomas Hopkinson and
Charles Hudson.

They were directed to consider and report on the rights and duties of the
Commonwealth in the flats in Boston Harbor; whether the public good
requires the filling of any portion of said flats ; whether maritime interests do
not or may not require excavations thereof, etc.

The board take very strong ground against the filling of flats generally, and
especially against the extensive plan of filling the South Boston flats, differ-
ing entirely from a former commission in regard to the effect of the filling on
the harbor. They say:—
“If the South Bay were kept open to its full extent, a sea-wall upon the

easterly side of Fore Point Channel might quicken the current in that chan-
nel, and so increase its depth. But as the greater part of that spacious bay
is, or will be, closed so as to exclude the water which has heretofore entered
it, we are unable to perceive why the same causes which are allowed to oper-
ate in other parts of the harbor may not operate here to the injury of this
channel. Nor are we able to see how a sea-wall on the - easterly side of this
channel can avert the calamity, in case South Bay should be filled up. Inthat case, there would be little more than a narrow channel left open above
the South Boston bridges, and no water would pass up Fore Point Channel
except what would be required to fill the narrow channel a hove the bridges.“Noris it by any means certain that filling up all the S mth Boston flats, a
tract of some seven or eight hundred acres, now covered by water, at everytide, to the depth of eight or ten feet, will not prove injurious to the main
channels in the harbor.” *****

“ When we consider that a volume of water, of an average depth of at
least seven feet, covering an area larger than the whole city of Boston proper,
is now liable to be excluded from the harbor, we want something more than a
mere speculative theory of tides and channels to justify us in addin" to this
quantity.” *****

“We believe that the growing commerce of the city will, within fifty years,require the utmost capacity of the harbor ; and that nothing should be filled
which is capable by excavation of being converted, at a reasonable expense,
1873 ”

fct C^B °r roa(lstea(l s-”—(PP- 27, 28, 32, Appendix City Doc. No. 60,

This report was referred to the joint standing committee of the legislature
on Mercantile Affairs and Insurance, who in their report to the Senate crit-
icise severally the views of the commissioners, and develop another instance
of radical differences of opinion relative to the effect of fillings in the harbor
and estuaries. The legislative committee called upon James Hayward for his
opinion. He combats the commissioners’ idea of extensive excavation on
South Boston flats, and says :—■
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“ But the greatest evil likely, and I think I may say certain to result fromthe excavation of this great body of flats, is the gradual destruction of the mainchannel of the harbor.”

In reference to the change in the current between Boston and East Boston,
he says :

“ The main cause of this change in the current between Boston and East
Boston, particularly at ebb tide, is undoubtedly the extension of the wharves
at East Boston. It was, without doubt, a great mistake to allow the wharves
on that island to project so far into the main channel. It was considered by
the harbor commissioners of 1835 to be a misfortune that the passage for the
tide could not be widened on that side without disturbing then existing im-
provements; but further encroachment has been since made upon the main
channel on that side.”

The eighth commission consisted of Simon Greenleaf, Joel Giles and Ezra
Lincoln, Jr., and was appointed in 1850 to define lines on easterly side of
Fort Point Channel and the northerly shore of South Boston. Also, if altera-
tions in South Bay lines are necessary to preserve Fort Point Channel, &o.

In relation to the South Boston flats they recommend “building out its
northern shore and excavating the margins of the channels, until good wharf
and dock accommodations are obtained.”

In reference to the lines in South Bay they say: “ South Bay is quite
enough contracted by the harbor lines as now established.” No harbor lines
have yet been drawn or established around the southern or upper end of the
bay,” * * and the commission recommend that in completing said lines,—

“ The largest tidal area which the State is entitled to retain, or is willing
to pay for retaining, should be secured; for upon this scouring basin depends
entirely the security and value of Fort Point Channel, with its long line of
wharves and docks oneither side, down to the main channel of the harbor.”

This commission differs radically from some of the former ones in regard
to the effect of filling to certain lines; but admit very frankly that—-

“ Nothing is more difficult than to foresee, with certainty, the ultimate results
of any specific alterations in irregular channels like those of Boston Harbor for
the reason that the proximate effects of such alterations become, in turn, them-
selves the causes of other effects, and so on to infinity, giving rise to a series of
casual relations which no scientific formula can grasp and resolve."

In April, 1853,by request of E. H. Eldredge, Esq., Chairman of the Joint
Special Committee on the Harbor on the part of the Common Council,
James Hayward, Esq., who, as we have seen, had served on two Boards of
Commissioners on the Harbor, submitted a statement on the subject of tidal
harbors and their preservation, and also upon the peculiar wants of our own
harbor.

On pp. 68-69 (Appendix City Doc. No. 60, 1853), he argues that every case
in hydrography has its own peculiar characteristics; that the general rule
that, in harbors consisting of river channels, like Boston Harbor, the ueces-



APPENDIX. 17

sary backwater to scour out these channels should be carefully preserved, and
which rule has been repeated so often that there are few men in our com-
munity who do not regard it as an axiom, is not without exception, and cites
the case of a harbor in the South of Europe which formerly had two rivers
emptying their waters into the extreme upper part of that harbor—somewhat
similar to the Charles and Mystic Rivers in our own harbor. This harbor
was found to be fast filling up, and after vast expenditures to keep it open, it
was decided by the engineers to change entirely the courses of the rivers, so
that they should not flow into the harbor proper at all. And their courses
were turned in a manner analogous to what would be done here, if Charles
River were carried through the low part of Roxbury into Dorchester Bay,
and the Mystic through Chelsea or the back part of East Boston into the
deep water back of Governor’s Island. It turned out that the engineers
were right; but, he argues, it would be unsafe to insist upon this remedy in
every case.

The reports of the several Boards of Commissioners, before alluded to and
quoted from, constituted the principal ready-made stock of theories and facts
from which the Joint Special Committee of the City Council on Harbors of
1852 were to get enlightenment. In addition, surveys were made in 1852,by
order of the aforesaid Committee, by the City Engineer, and comparisons
made of the depth of water at that time and in 1835, and the engineer in
his report say's in reference to the comparative depths:

“Since 1835, as far as examinations have been made, no perceptible diminu-
tion in the depth of the centre of the main channel has taken place, and none of
importance in that of the Fore Point Channel.
“ The sides of the channels, however, have changed in several places, beinggenerally more shallow at the ends of the wharves than formerly.
“ The shallowest part of the main channel, as indicated on the map of the

Coast Survey, is just above the upper middle. (See Section U.) An exam-
ination of this will show that no diminution in the depth of the centre of this
channel has taken place since 1847 ; the section referred to makes it a little
greater, but there probably has been no change. The apparent difference on
this, as well as on the other sections, is owing to the difficulty there was in
making the soundings to within a foot, and in taking them at points identical
with those of 1847.

“The bottom at this most important part of the main channel being
gravelly, and so hard that an iron rod could not be made to penetrate it more
than an inch or two, shows that there can scarcely be any doubt that the water
t* fate as deep there now as it has ever been since the first vessel sailed into the
harbor.
“ It is very evident, however, that the width of the main channel is less than

it was formerly, as extensive deposits are made on its sides, where the current
is much less rapid than in its centre.’’

This ends what may be called Chapter No. 1 of the history of Boston
Harbor, and it is very evident that, although there is a great unanimity of
opinion entertained and expressed by all the learned and scientific men who
have served on the several Commissions and Committees from 1835 to 1852
as to the truth of the general rule, that, “in harbors consisting of river
channels, like Boston Harbor, the necessary backwater to scour out these chan-
nels should be carefully preserved,”—yet there appears to have been a great

3
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diversity of opinion as to the effect of contemplated changes; or, in other
words, while all seem to argue that “ it is the true principle to preserve a prop-
er balance between the capacity of the channel and the area of the tidal rivers
and bays above," yet the problem of determining the proper balance, and how
to maintain it, is differently resolved by different boards, and in fact by the
same men at different times.

Take the question of filling in the South Bay. James Hayward, as a
member of the first Commission, says, in 1837 ; “If by any process this
great reservoir becomes contracted to any considerable extent by wharves,
filling, or other construction, the channel will soon feel the injurious conse-
quences.” In 1845, seven years later, James Hayward and Ezra Lincoln,
Jr., alluding to the prospect of the South Bay being curtailed in dimensions
from 345 acres to 45 acres, say; “With a proper disposition of the channels
and flats below, it is believed that this reduction of the area of South Bay
will have no prejudicial effect on the main channel of the harbor,” and fur-
ther, that if the South Boston flats could be disposed of in a certain way, they
say “ that this entire extinction of South Bay as a part of the scouring ap-
paratus of the main channel would be no detriment to the harbor.”

In 1851, Ezra Lincoln, Jr., as member of another Commission, urges the im-
portance of completing the harbor lines around South Bay so as to secure
the largest tidal area which the State is willing to retain or pay for retain-
ing. A similar diversity of opinion may be traced upon the question of fill-
ing the South Boston flats, and its effects upon the harbor. The fifth Com-
mission (1846), in alluding to these flats, say: “ But the flats in question lie
below the city. The water that covers them aids in no such scouring process.”
And further on, in speaking of the effects of the filling of these flats upon the
lower harbor, say:—

“ In regard to the lower harbor, the quantity of water that enters to cover
this shoal of flats, extensive as it is, is scarcely appreciable when considered
in relation to the great flood that approaches from the sea to fill the harbor
at every tide; and, in the opinion of the commissioners, the enclosure can
produce no perceptible effect on the outer channels in any way.”

In 1848 the seventh Commission, in treating of the same subject, declare
that it is by no means certain that the proposed filling will not injuriously
affect the main channel of the harbor.

These comparisons might be still further extended; but enough has been
said and quoted to show that, from 1835 to 1853, the best talent the State
could command, although agreeing upon the general rule or principle above
enunciated, were sadly at variance as to where harbor lines should be
drawn, and the effect of encroachments. The legislature, however, had
at this time (1353) followed, in most instances, the advice of the several
Boards of Commissioners, and established lines in the South Bay, Fort Point
Channel, along the shore of the city proper and Charles Kiver, in Miller’s
Biver, around Charlestown and up the Mystic River, around Chelsea, up
Chelsea Creek, and around East Boston. By defining these lines as “lines
beyond which no wharf or structure should be extended,” it is a fair infer-
ence that, in the opinion of the various boards and the legislatures, struc-
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tures and walls might be built and fillings made within those lines without
detriment to the harbor.

In October, 1859, His Honor the Mayor, F. W. Lincoln, Jr., in a com-
munication to the City Council relative to the condition of the harbor and
the imperative necessity of adopting measures for the arrest of the disastrous
results which were being produced by the rapid abrasion of the headlands
and islands, and the consequent filling and narrowing of the channels, sug-
gested the appointment of a commission for the examination of the subject,
remarking that, “These commissioners should be men of high scientific at-
tainments, of much experience in the examination of tidal waters and oceanic
currents, free from any local bias, and whose testimony would be of weight
in the Congress of the United States.” The City Council acted promptly in
the matter, and on the 31st of October an order was passed authorizing the
llayor to invite, in behalf of the city, Gen. Totten, chief engineer of the
United States, Professor Bache, superintendent of the Coast Survey, and
Commander C. H. Davis, of the United States Navy, to act as commissioners
to investigate and report upon the condition of Boston Harbor, with a view
to itspreservation and safety for the interests of navigation.

The gentlemen above named accepted the invitation of the Mayor, and at
once entered upon the discharge of the duties imposed, aided in their inves-
tigations by able and experienced assistants connected with the coast survey.
A most thorough and careful study and investigation was made, covering a
period of six years, from 1860 to 1866, and the results were presented to the
City Council from time to time, embodied in a series of ten reports.

The earlier reports exhibit facts relative to changes in the bed and contour
of theharbor, obtained by comparative surveys made in 1835, and 1847 and
1861. The effect of encroachments by building out wharves and piers, and
of obstructions by the building of bridges and pile structures, is very fully
discussed.

But in all the discussions running through all the reports, the necessity of
maintaining intact all of the interior basins as tidal reservofrs is urged most
strenuously.

The ground is broadly taken that, for every cubic yard of tide-water dis-
placed in the inner harbor, compensation in kind must be provided in the in-
terior basins; “ Compensation and occupation must keep pace with each
other.” In regard to the filling of the South Boston flats the Commissioners
see no objection to filling solid, if for every step of encroachment a corre-
sponding enlargrnent of the tidal capacities of the rivers could be guaranteed.
The ninth report of the Commissioners is devoted exclusively to the subject of
compensation, and at the close they say ;

“ Our proposition is, that henceforth no individuals shall be allowed to re-
claim or encroach upon any tide-water whatever, belonging to the Conmion-
wealth, without compensation ; and that they be, in no instance, allowed to
execute this compensation themselves” * • * * * “We, therefore,propose and strongly urge that all compensation by dredging be made by the
state and under the authority and supervision of its Harbor Commissioners;Md that the compensation exacted from the parties who are to occupy the
water space be made in money.” *•***“ And we propose, that
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the money so collected shall constitute a 1 compensation fund’ to be employedand expended by the State Commission in the manner herein before de-
scribed.”

This recommendation undoubtedly led to the legislation of 1866,by which
a Harbor Commission was established, and the doctrine of funded compensation
became a law.

In the second annual report of the Harbor Commissioners of the State,
appointed under the law of 1866 (House Doc. No. 10), we find that the doc-
trine of compensation in kind is virtually abandoned and pronounced im-
practicable. They say :

“We have familiarized ourselves with the doctrine of compensation in
kind adopted by the Commonwealth in the establishment of this Board and
recommended by the United States Commission as a remedy for the evils re-
sulting from encroachments upon the tide-water of Boston Harbor, and have
diligently studied the means for its strict application in the case of the pro-
posed occupation of the South Boston flats. Predisposed to accept this doc-
trine, because of the high authority from which it emanates, it remained only
for us to inquire into the practicability of its application from a financial
point of view. This inquiry has led to serious doubts as to the practicability
of replacing the tide-water of South Boston flats by new reservoirs above
the city.” * * * “We speak within bounds when we declare, that the
expense of a proper transfer of the tide-water from South Boston flats to inte-
rior basins would exceed the cost of removing all the bars and shoals from the
main channel, and the further cost of maintaining this channel in its improved
condition forever.”

The “ Advisory Council ” to Board of Harbor Commissioners, —say
(House Doc. 1868, No. 10, p. 33) :

“ I.—The volume of the upper harbor, below the plane of mean low water,
remained essentially the same from 1835 to 1861.

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

“ These turn results lead immediately to inferences of grave importance,
viz.:—that the tidal reservoirs engender sufficient power to purge the harbor
channels offoreign matter or its equivalent; and that any augmentation of the
interior reservoirs, in the present encumbered state of their outlets, would do
more harm than good.”

Further on (page 34-5) we are told:

“Boston Upper Harbor presents, as one of its worst features, a flood pre-
dominance in a portion of the main channel,—that portion which lies between
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Bird Island and South Boston flats. The upper middle bar upon the one
hand, and the anchorage shoal upon the other, are the limits of this flood
channel. These two banks are, in fact, debatable districts, where the flood and
ebb are equal in power. If we follow the ebb from the junction of the
Charles and Mystic Hirers to the sea, we find no other break in its controlling
power along the principal avenues; and that this break should occur in so
valuable a portion of the harbor we cannot but consider unfortunate,—not
irremediable, however, by any means.”

A foot note explains that the remedy for this worst feature of the upper
harbor is the enclosure of the South Boston flats.

Since 1835, the encroachments on the tidal reservoirs have amounted to
over 1,300 acres, and forests of piles have been driven in the rivers and chan-
nels, yet, according to the statements of the Commissioners, there is only
12,288 cubic yards of foreign matter more in the inner harbor now than in
1835. The changes which have taken place,—the deepenings and the shoal-
ings,—are undoutedly due to the disturbing influences ofactual obstructions in
the narrow straits, and not, to any appreciable degree, to the displacement of
tide-water by encroachments upon the tidal reservoirs.

After a careful examination of all the reports which have been published
relative to the condition and preservation of the inner harbor and the pro-
posed improvements, I have come to the conclusion that the injuries to the
inner harbor by every cause have been exaggerated, and that, whatever they
may amount to, the artificial constructions proposed on South Boston flats and
on Bird Island flats, together with the proposed dredging in the channel for
the purpose of filling the South Boston flats, will be ample compensation for
all encroachments made or proposed.

The idea of requiring compensation in kind—a cubic yard excavated in
one place for a cubic yard displaced in another—is one that cannot be sus-
tained by science or common sense. Take the filling of the South Boston
fiats, for instance : it must be evident that, by the prevention of the disper-
sion of both the flood and ebb flow, and by directing that flow and confining
its scouring effect to the main channel, a great gain is made without a single
yard of compensation being provided elsewhere, or, in other words, that the
walling and filling of these flats will be a positive gain as a specific measure.
Then why provide for compensation either in kind or in commuted money
value in such a case ?

This theory of paying an arbitrary sum per cubic yard of displacement,
without regard to locality, is not only not common sense, but is gross injustice.
It is not the volume of water alone that is displaced that constitutes an injury,
but the change of contour of a channel; a widening or a contraction may be
of far more importance in its results than the simple amount of water dis-
placed. As before stated, there may be cases, as in that of the South Bos-
ton flats, where the displacement of an immense volume will be a positive
gam without providing any compensation whatever. Slight changes in the
shape of encroachments along the boundary line of a channel of moving
water will produce far more effect than the simple displacement of even a
large body of still water at the upper end of a dock like those cut off by the
extension of Atlantic Avenue. The displacement of between 11 and 12 acres
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of tide-water by the building of Atlantic Avenue might not be appreciable
in its effect upon the harbor, while a single acre displaced in another locality,
say on the borders of the straits between Boston and East Boston, might be
productive of infinite mischief. Then where is the fairness in fixing an arbi-
trary sum per cubic yard without regard to locality, and it must be evident
that it is impossible to discriminate and foretell what will be the precise effect
in any given case ? The problem will be complicated enough if it be simply
to watch for results. Take the Atlantic Avenue case, and what justice or
fairness can there be in making the city pay $70,000 for an imaginary injury
inflicted upon Boston Harbor by the displacement of a few acres of tide-
water ? If there be any means of determining, by scientific observations con-
tinued through a sufficiently long interval of time, the precise or even ap-
proximate injury actually done in this particular case, then the city ought to
pay what it costs to repair the injury, and should obligate itself to do so when-
ever the Harbor Commissioners could prove the fact of injury.

Mr. Crafts after reading the statement which he had prepared continued
his testimony as follows

Q. (By Mr. Stackpole.) Mr. Crafts, will you state whether you have
any other suggestions to make ?

A. I will state'that a difficulty presents itself here which has probably
occurred to the Committee, and every one else in regard to this, that is, if the
present law is to be dispensed with, what is to be substituted for it ? How is
the harbor to be kept clear ? In what manner is it to be done, and where is
the money coming from to do it ? There seems to me to be no method of ap-
portioning the cost which shall do justice to all parties. If I understand it,
one condition on ■which the South Boston flats are to be filled in is that the
large area shown upon one of the maps here is to be dredged by the State, or
whoever fills the flats, to the depth of twenty-three feet, and the material used
in filling the flats. That area extends above Long Wharf, I believe, and it
seems to me that it would be perfectly safe for the city to obligate itself to
keep the channel above this portion, which the Commonwealth has agreed to
keep clear, free of all obstructions which may be produced therein.

Q. Have you any idea how large an expense would be incurred in doing
that ?

A . I have made no computation in regard to it.
Q. (By the Chairman.) Hasn’t the city been in the habit of excavating

the docks and channels in front of its'wharves ?

A. In some docks where the city had no right to deposit the contents of its
sewers, they have either dredged them out, or paid a portion of the expense
of dredging.

Q. (By Mr. Stackpole.) Your idea is that the city should always keep
the portion of the channel to which you have referred free from obstructions ?

A. I think, with the changes proposed by the Harbor Commissioners and
the Advisory Council, the walling in of South Boston flats, and the providing
of basins of sufficient area to accommodate the displaced tide-water, it would
be safe for the city to assume the responsibility of keeping the channel in
repair above a certain point, and below that point I think the Commonwealth
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should agree to excavate it and keep it clear, as I believe they have done.
There is no question hut the proper depth will be maintained if those flats are
walled in. I have not looked at this question as a matter of dollars and cents,
with a view of saving money for the city of Boston. The question involves
very great difficulties in regard to making these assessments. As I have stated,
it is a question whether the Commonwealth, by its own action, has not vir-
tually guaranteed to parties within the harbor lines the right to fill up without
any compensation whatever.

Q. (By Mr. Cottox.) Do you think the city of Boston is willing to
obligate itself as you have suggested ?

A. I give it as my own opinion that it would be safe for her to do so, and
I think she should do so. I cannot conceive of any serious deposits occurring
in the channel above Long Wharf except what may come from the sewers,
and the city of Boston would certainly remove that.

Q. (By Mr. Ware.) You think the State ought to give the flats away
between the present structures and the commissioners’ line, and allow them
to be filled up solid without being paid anything ?

A. So far as the rights of riparian owners extend, they should, down to
low-water mark. I consider that those lines have been established by boards
ofcommissioners from time to time as lines to which structures might be ex-
tended without any detriment to the harbor; and that any filling within
those lines which takes place to-day should not come under the theory of
compensation in any way or shape.

Q. That of course would depend, would it not, upon whether the filling
was an injury or not; if it was an injury, then ought there not to be provision
made for compensating for it ?

A. Yes, sir.
Q. In regard to the city assuming the dredging above Long Wharf, I sup-

pose you are aware that Long Wharf is near the point of the deepening
caused by excessive scour resulting from the obstruction of the outlets of
Charles and Mystic Rivers, so that the responsibility which the city would
assume would be to keep clear a channel which is already made too deep by
the displacement of material there, and its deposit further down the harbor ?

A. I said it would be perfectly safe for the city to assume that obligation.
Q. You will assume the obligation to keep the channel clear where it is

deepening, but you will not assume the duty of removing the deposits caused
by the shifting of material from the place of deepening. Would the city
really be assuming any obligation by undertaking to keep the channel above
Long Wharf as deep as it is now ? •

A. They would be assuming all they ought to assume.
Q. They would be assuming none of the burden of remedying the injury

that has been caused. Now, in regard to the justice of the city assuming this
obligation to keep the channel clear, why should the city of Boston be obliged
to do this any more than Charlestown, or Cambridge, or Chelsea, or various
other towns and cities in the neighborhood that are as much dependant upon
Boston Harbor for their prosperity as the city of Boston proper? Take
Charlestown, for instance ?

A I don’t think she should.
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Q. Why should you tax the citizens of Boston alone for keeping the har-
bor clear, when it is just as important to the other cities and towns in the
neighborhood of Boston that it should be kept clear as it is to her ? Is there
any justice in that ? I understand that your proposition is that the city
should assume the obligation to keep clear a certain portion of the harbor,
from whatever cause the shoaling may arise.

A. I cannot conceive of any shoaling arising except from the deposits oc-
casioned by the sewers. I speak only of the Boston side ; that portion which
borders on Boston.

Q You think the only obligation Boston should assume is to remedy any
shoaling caused by her sewers ?

A. I think so.
Q. Suppose the shoaling should arise from any other cause, there would

then be no party on whom the obligation would rest, would there?
A. Well, lam free to confess that it is a difficult thing to settle. It seems

to me that the fairest way of apportioning the cost of preserving and main-
taining the harbor of Boston, is to divide it between the general government,
who should take care of the outer harbor, and the Commonwealth and the
city of Boston, who should keep clear the upper harbor. That is my view of
it. I can conceive of nothing more simple than that. I can conceive ofno
possible way of levying assessments to constitute a fund which would be any
more just than this plan which I have proposed.

Q. That is, the city should obviate all shoaling caused by sewerage. What
part do you assign to the United States ?

A. The part they have usually taken charge of.
Q. Would you assign to the United States the remedy of the injuries

caused by the building of Atlantic Avenue, and the obstruction of the mouths
of Charles and Mystic Rivers by- the authority of the State, and of the filling
in of the South Boston flats, which the State is to make money out of; if
injuries should arise from that, would you have the United States government
remedy those injuries ? lam assuming that there were injuries resulting.

A. My idea is, that the main injuries to the lower harbor have been caused
by the washing away of the islands there.

Q. Assuming that injuries will arise from other sources, would you have
the United States remedy those injuries ?

A. Not ifyou could trace them to a proper cause.
Q. If before these things were done it were shown tobe probable, if in the

belief of experts it was probable', that injury would result from these things,
would you have the United States repair the probable effect of that action ?

A. I should not if it could be shown, if it could be proved, that the inju-
ries resulted from that action. If it was not possible to prove how the injuries
arose, I do not see any reason why the United States should not assume the
responsibility. I think it would be just for the Commonwealth, if it received
a large sum of money for its flats, to dredge out the portion shown on this
map ; and if it was shown that the effect of filling in these flats was to injure
the harbor below, I think the State should take care of that also, if it should
be established that the acts of the State had caused it.
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Q. Do you think it is possible to prove what the effect of every given fill-
ing is upon the whole of the harbor of Boston ?

A. No, sir. That is the ground I take.
Q. Well, if it is impossible to prove that any given injurious effect has re-

sulted from one filling rather than another, you are bound then to act upon
the principle of probable effect, are you not ? If you cannot trace a particu-
lar injury, but it is probable that some injury will happen, it would be pru-
dent to provide the means for remedying the injury to happen, although you
are not able to trace just what that injury is, would it not ?

A. If you could do so with justice to all the parties concerned I should
say so; if you could adopt some graduated scale.

Q. I understand you to agree that Boston Harbor is maintained as a tidal
harbor by the scouring from its tidal reservoirs ?

A. Yes, sir.
Q. Now, the scour depends upon the amount of water and its velocity,

does it not ?

A . Yes, sir.
Q. As a mechanical force it is an effective agent ?

A. Yes, sir.
Q. And ifyou diminish the volume you also diminish the efficiency of the

agent. Now, assuming that the tidal reservoir ran up between two parallel
lines, the principle of compensation would apply exactly in that case, would
it not ? That is, ifyou filled up two feet in width on one side, and dug out
two feet on the other side, the scouring force of the reservoir would not be
affected ?

A. In a case like that the principle of compensation would apply.
Q. When a tidal harbor is maintained by scour, the general principle of

compensation in kind is applicable, is it not ?

A. Certainly it is as a general principle, but in this case two elements
enter into the question. It is not simply the displacement of a given volume
ofwater, but the disturbance of the currents caused by encroachments on the
stream, which makes the sides out of parallel.

Q- As I understand you, if the contour of the tidal reservoir is irregular,
if there are bends in the river, and large basins are narrowed at their outlets,
tn such cases other principles come into play ?

A. Certainly, that complicates the question, so that I say it is impossible
to determine the effect of any given action.

Q. Suppose the outlet to be of the piroper size, in piroper proportion to the
reservoir, you would not allow any encroachments, on any terms, upon that
outlet, would yon ?

A. Not if I was satisfied that the proper relation existed.
Q. The injury could not be remedied by compensation in kind ; it would

be altogether inadequate, would it not?
A. I don’t know as I should state it so strongly as that.
Q. Assuming that the outlet of Charles River was just large enough, and

jou ran a wharf out ten feet, digging out ten feet somewhere in Charles
Puver basin, it would not begin to compensate for the injury there, would it ?

A. That is the ground I take.
i
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Q. It would not only be a displacement of tide-water, but it would be an
obstruction to running water ?

A. Precisely.
Q. The difficulty of applying the principle of compensation to that case

is, that the amount of damage charged merely for the displaced tide-water
would not be large enough. That is the difficulty, is it not ?

A. In that particular case, yes, sir.
Q. When a harbor is maintained by the scour of a volume of tide-water,

the general presumption would be that an encroachment upon that volume
would have a tendency to injure the harbor?

A, Yes, sir.
Q. If you are to provide for remedying these injurious tendencies, who are

the parties to pay for it; those who make the encroachments, or all the in-
habitants of the same city with those who make the encroachments ?

A. I should say the parties who made the encroachments, if you could
apportion it justly.

Q. As the diminution of the volume of[tide-water has an injurious ten-
dency, can you think of any more just theory of apportionment than to ap-
portion the fund for the remedy of injuries exactly in proportion to the en-
croachments upon the tide-water ?

A. Well, I should want to know in the first place that such encroach-
ments had produced an appreciable injury ; and I should want to know some
scale by which to measure it.

Q. (By Mr. Parker.) Providing there was no other means of remedy-
ing the supposed evil, and the evil was pretty well proved, the method of ap-
portioning the damage in proportion to the volume of tide-water displaced,
you think, would be a proper one ?

A. If there was no other remedy that was practicable, yes, sir; still I
should object to the principle of fixing upon any arbitrary sum as the price
to be paid, and requiring that of all.

Q. (By Mr. Ware.) Assuming that the exclusion of tide-water from a
harbor maintained by scour has an injurious tendency, would you as an engi-
neer undertake to determine the amount of damage done by the building of
Atlantic Avenue ?

A. I should consider it, as a matter of engineering, a matter of impossi-
bility.

Q. Is it not necessary to assume some standard by which to make assess-
ments if you are going to make assessments ?

A. If you were going to make assessments, perhaps it would be. But I
don’t think such assessments could be made without doing gross injustice to

some parties, and letting other parties off -

, who perhaps did all the injury.
Q. Now, because of the difficulty of apportioning the injury to each partic-

ular case, would you abandon the assessment altogether ? Is there any
greater injustice in levying this tax by one standard for all, than there is in

levying any tax which shall apply to all people without reference to special
circumstances of property and condition ?

A . I cannot conceive of any case where a tax would operate more un-

equally than the tax would in this particular case.
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Q. Take for instance the education tax ; a man who has no children has
to pay for the education of the children of his neighbor who has a dozen per-
haps ?

A. That same element would enter here, by making a general tax upon
Boston to keep the harbor open. Boston is more interested than anybody
else can be.

Q. If it was more Interested, that would be a security that Boston would
do it. But why should a man who is a grocer pay for the extension of the
wharf ofa merchant who gets the full benefit of that extension ?

A. I think his share would be very small indeed.
Q. Would it be just ?

A. I think less injustice would be done by apportioning it upon the city
of Boston than to charge every person cents a yard, or any arbitrary sum
for what he has filled up.

Q. Take cents a yard as the sum that represents the cost of dredging
out or making an excavation between high and low water mark anywhere
within the tidal reservoir of Boston Harbor, you would not say that that was
a large sum, would you ? If you were going to make an assessment on that
basis, would you not say that that was a reasonable sum ?

A. I should say it was, very.
Q. In regard to walling in the South Boston flats, that would have an

effect upon the channel opposite, in front of the wall, would it not ?

A. I should say so.
Q. Would it have any other effect anywhere else ; the mere walling in,

without filling, would it have an effect on the lower harbor ?

A. I suppose it might have some. I can conceive that the building of the
wall there, confining the flow of the water to and from the reservoir within a
narrow channel, might produce a scouring force which would cause a bar to
form below Castle Island; material would be taken out of the channel in the

that the narrowing the channel of the Charles River caused
material to be scoured from it and deposited in the wide space below.

Q. In building that wall around the South Boston flats are you narrow-
ing the channel ? Isn’t that built on the line of the channel ?

A. Yes, sir.
Q. Are you narrowing the channel by doing that ?

A. You are confining the flow of the water that comes from above.
Q- Was there any flow of water inside of this line on the South Boston

flab?
A. The tide flows over it, doesn’t it ?

Q■ But there is no scouring power, is there ?

A. It would certainly increase the scouring power here to build that wall,
would itnot ?

Q- Can you think of any beneficial effect on the lower harbor which
would probably be produced by building that wall ?

A. My idea has been, ae to the genera! proposition, that the effect of build-
ing the wall would be to keep the main channel free and clear from obstruc-
tion.

Q■ That is, opposite the work ?



28 APPENDIX.

A . Precisely.
Q- Now, by filling up tlie flats inside of this wall you have got a displace-

ment of so many acres of tide-water, say seven feet deep ; supposing they were
all filled up, and if the lower harbor is dependent upon scour, you have dis-
placed just so much tide-water which was available for scouring purposes,
have you not ?

A. Yes, sir.
Q. Is there not, therefore, a surplus of probable injury which is not met

by the construction of the wall ?

A. There is a tendency there to injury, which I don’t propose to, and I
don’t know that anybody can, estimate.

Q. The wall contemplates a different effect, therefore, from remedying
the effect of the displaced tide-water.

Q. (By Mr. Stackpole.) You speak of the injury to the harbor by fill-
ing in depending upon the locality; will you state how Atlantic Avenue is
located in comparison with other localities where filling in might take place
in the harbor'?

A. It is known to all that this merely cuts off the heads of docks in which
the water ebbs and flows at nearly right angles with the main direction of the
channel; and any large volume of water flowing out of there would create a
disturbance which would amount to more than the value of the volume of
water as an element of scouring force.

Q. Has that element of the scouring force been diminished ?

A. I can only judge from the past. If there is no more filling in or injury
done to the harbor by the filling up of thirteen hundred acres of flats than is
stated in the report of the Commissioners, then I do not think that the filling
up of these twelve acres at Atlantic Avenue can hardly create an appreciable
injury.

Q. Then you regard the actual damage by the construction of this
avenue, as a matter of fact, hardty appreciable ?

A. I should say so ; but it is impossible to determine.
Q. In this proposed plan of yours, of giving a certain portion of the

harbor to be cared for by the United States, a portion to the State, and a
portion to the city, do you mean, in each case when there is shoaling in the
portion of either one of them, that inquiry should be made into the case
before any one was obliged to remedy it ? Or do you mean that the State,
United States, or city, either one of them, when they find any shoaling on
their portion which needs to be dug out for the benefit of the harbor, that
they should go to work and do it without reference to the cause ?

A. My idea is that the Board of Harbor Commissioners should have the
same control over the matter that they have now, and should continue their
observations and investigations with a view of determining, as these works go
on, what their effect is upon the harbor. I don’t say it is impossible by keeping
up an exact system of observations to determine the effect of certain changes.
Certainly I think it is possible to determine the effect of so great a change as

the filling in of South Boston flats. I think the Harbor Commissioners should
have the control, that they should do this work of keeping the harbor clear,
and charge the city and the Commonwealth with the expense thereof.
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Q, (By Mr. Tuttle.) In your judgment what is the reason of the fill-
ing up of the harbor which has taken place near the foot of Long Wharf in
the channel ?

A. I suppose that was caused by the conflict of currents at the confluence
of Charles River and South Bay. It may be that the outflow of the docks
had something to do with it; hut the fact of its being deposited there I think
is owing to the conflict of currents.

Q. (By Mr. Parker.) I should like to know, Mr. Crafts, whether you
think the harbor is tolerably safe; whether it does not require some means to
remedy the evils which now exist, and which may result from existing
causes? Whether this idea of having a fund reserved to meet any injury
that may he discovered is a fallacy altogether or not ? If there are no dan-
gers to the harbor, if it is in a tolerably safe condition, it would seem that
putting away money for the purpose of remedying supposed evils is nonsense,
of course.

A. I say that the measures which the general government are taking to
prevent the abrasions of the islands in the lower harbor, to which I think
almost all the injury there is due, and the carrying out of the suggestions of
the Harbor Commissioners and the Advisory Council, will be so effective that
the harbor will take care of itself substantially.

Q The Advisory Council reported that there were sources of danger, and
that a particular source of danger was the narrowing of the channels of the
rivers. They say, also, if I remember rightly, that the means which had
been proposed, that is, the dredging out as much as had been encroached,
was not the true one perhaps; but that the making of the wall was a partial
remedy, if not altogether a remedy. Do you understand that the Advisory
Council would be likely to consider that a provision against the causes of
injury which have been discovered ?

A. Yes, sir; a very important one.
Q. Was it sufficient to make it unnecessary to resort to compensation in

money, or otherwise ? Was that enough ; was it considered a panacea for all
the evils which existed, or would exist ?

A. I think so, as far as the upper harbor is concerned.
Mr. Parker. I think they declared that there were unquestionable diffi-

culties, but not of the sort which had been spoken of before in previous
reports. One way in which they proposed to make available this dredging
was by providing in connection with it a larger outlet to the rivers.

Q. (By the Chairman.) Do I understand that, so far as Atlantic Avenue
is concerned, your proposal is that the city should be relieved from the pay-
ment of this compensation now, but that if any actual injury shall be found
hereafter to have resulted from the building of that avenue, and an assess-
ment be made, the city would cheerfully respond to it ?

A. That would be my proposition, if I thought it possible to come at it,
sir. My proposition is, that it would be safe for the city to pledge itself to
dredge out all above what, as shown on the plan, is to be dredged out to the
depth of twenty-three feet, and whenever the Board of Harbor Commis-
sioners say to the city of Boston, “ Here is a deposit here which is an im-
pediment to navigation,” then the city of Boston shall be obliged to excavate
it, or pay the expense of excavating it.
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Q. The city of Boston under an Act of the legislature has laid out Atlan-
tic Avenue, and under the theory of the Harbor Commissioners, which has
been, I understand, confirmed by the legislature, an assessment of some
$61,000 is laid on the city of Boston as compensation. Now, on this specific
point, does not the city ask in the first place to be relieved from the payment
of that sum of money as compensation ?

A. Yes, sir.
Q. In the second place, the city is willing to pay for any actual damage

that may result to the harbor from the building of that avenue ?

A. Yes, sir.
Mr. Ware. But that, he says, itjis impossible to determine.
Q. (By the Chairman.) If it should be determined ?

A. Yes, sir.
Q. (By Mr. Ware.) I should like to ask you what is the cost of a sur-

vey of Boston Harbor ?

A. Ido not know.
Q. Fifty thousand dollars ?

A. I should think it might be.
Q. Did you ever make any hydrographical surveys ?

A. I have not.
Q. Do you remember the cost of the survey by the United States Com-

missioners ?

A. I don’t know that I ever made myself acquainted with the facts.

Professor Mitchell. Something like eighty thousand dollars.
Alderman Peirce. The plan which is now proposed of filling the South

Boston flats is exactly what we propose. The Commonwr ealth proposes to
dredge the main channel to a depth of twenty-three feet, and it agrees that
if afterwards it is proved by a survey that injury has been done, it will repair
that injury. We say in relation to Atlantic Avenue that if any injury is
proved by a survey to have resulted from buildiug the avenue, we will agree
on the part of the city of Boston to remedy that injury.

Mr. Ware. But the Commonwealth adds some five hundred acres to
deep water anchorage, while the filling of Atlantic Avenue is an unmitigated
displacement of tide-water.

Mr. Nowell. Do you understand that it would cost $50,000 to ascertain
whether any shoaling had taken place ?

Professor Mitchell. It would cost fifty thousand dollars to determine
whether there has been any shoaling. It has cost that.

Q. (By Mr. Tuttle ) In regard to this dredging, which must inevitably
be done at the foot of Long Wharf, who shall take hold and do that ?

A. I have not given that subject any attention. That falls within the
line which the State has agreed to dredge out to the depth of twenty-three
feet, I believe.

Mr. Ware. I will state that the city committee on sewers have referred
this matter to the Harbor Commissioners to remedy that evil. If we have a

compensation fund we can do something.
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The testimony of Mr. Crafts closed tlie case for the petitioners, and Mr.
Ware then called, as the first witness for the remonstrants, Professor Benjamin
Peirce, Superintendent of the United States Coast Survey.

Testimony op Professor Peirce.
Mr. Ware. The subject of inquiry is the relief of the city of Boston from

the payment of compensation for the construction of Atlantic Avenue. The
subject also involves a consideration of the repeal of so much of section 4 of
chapter 149 of the Acts of 1866 as provides as follows

“ The amount of tide-water displaced by any structure or filling of flats
hereafter authorized as aforesaid, shall be ascertained by the harbor commis-
sioners, and they shall, in all cases affecting the harbor of Boston, and in
cases affecting other harbors, if they shall deem it necessary, require the par-
ties making the same to make compensation therefor, either by excavating in
some part of the same harbor where the work is performed, including tide-
water channels between high and low water mark, to such an extent as to
create a basin for as much tide-water as may be displaced by such structure
or filling of flats, and the same shall be done under their direction, or by' pay-
ing in lieu of performing the work of dredging to restore the displaced tide-
water a sufficient sum of money for making such compensation, or byimproving the harbor in any other mode to the satisfaction of the commis-
sioners; and all money thus paid shall be paid into the treasury of the Com-
monwealth, and be reserved as a compensation fund for the harbor where
such compensation is to be made, and used for that purpose under the direc-tion of the commissioners : provided, that all dredging made for purposes of
such compensation for displaced tide-water shall in no wise injure any exist-
ing channels, but as far as practicable shall be directed towards their im-
provement.”

Any observations which you will make upon the subject of the necessity of
maintaining that provision of the law, or in relation to this application of the
city of Boston, the Committee would be glad to hear.

Prof. Peirce. I will remark first, in regard to this general question of com-
pensation in kind, and in regard to the extracts which have been read here
(by Mr. Crafts) on the condition of Boston Harbor, that whatever differences
of opinion there may have been in those early times, even forty years ago,
there has been no difference in reference to that single element, the great im-
portance of preserving the full amount of general reservoir ; that any loss of
that is a source of injury, which may perhaps be met by money. When you
have no other way of getting along you can take the money and use that. I
must say further, that in every case in which there has been a loss ofreservoir
to Boston Harbor, it has been a serious injury, and the injury is now goingon.
Loss of reservoir is a misfortune which it would be very well if you could
avoid entirely. If it were not that the purposes of commerce, and the inter-
ests of Boston in other respects, make it important that other improvements
should be made, notwithstanding the injury they might cause, they should not
be made. The case must be one of necessity which should permit you to di-
minish the reservoir. I fear already that the diminution which has been per-
mitted to be made in the reservoirs up to the present time will be looked back
upon with wonder by future generations. They will wonder how it was that
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anybody, especially scientific men, could concede even as much as we are
willing to concede at the present time. But we have gone to the utmost limit
of what should be permitted. AVhen we ask the State to insist that
those individuals who have already taken possession of Boston Harbor should,
out of the profits they are making, return at least enough to relieve the
general government from being called upon to remedy the injuries which have
been caused, it is simply an act of justice, and I behove that the individual
citizens who have been called upon for their proportion of the fund have im-
mediately acquiesced. I hope that the city of Boston, out of regard to its
own honor, for its own sake, for the sake of its harbor, for the sake of its in-
fluence in Congress in reference to the preservation of its harbor, will not
undertake to press this question. I think it will be looked upon as a very
strange thing in Congress that Boston and Massachusetts are willing to assent
to the injury of Boston Harbor, while at the same time they are asking for
large appropriations for the preservation of that harbor. The harbor does
not belong to Boston or to Massachusetts; it belongs to the United States.
You have only two or three such harbors in the United States. It belongs to
the western part of Massachusetts as much as to Boston, and to the Western
States as much as to Massachusetts. It is on that account that the people of
those States are willing to be taxed the large amounts of money for coast sur-
veys which are constantly going on, and for the preservation and defence of
these harbors, and for all the other great expenses which are incurred in re-
ference to them. It has been said that scientific men have differed in the
opinions which they have expressed from time to time. Is it strange that
they should differ in opinion in the course of time ; as they advance in knowl-
edge, that they should come to different results from those they obtained be-
fore ? That, certainly, would not be considered very remarkable. But in
one respect they have not differed, and that is in reference to the tidal reser-
voirs, that they should be kept undiminished. It is certain that every dimi-
nution of the reservoir, by diminishing the amount of water which passes
through the main ship channel, is just so far an injury to the harbor. It may
be said that you are able to remedy the injury to the harbor in general, by
making compensation at some other place for tide-water displaced in any par-
ticular locality. But there are local injuries besides, which cannot be remedied
in this way. Take this destruction of the islands from which you say the ma-

terial of the obstructions in the lower harbor comes. What if it does flow
into the channel from that source ? Its remaining there depends upon the
scour of the water which flows in and out of the harbor. Boston Harbor de-
pends upon that scour for its preservation. The fund asked for, to be ex-

pended in maintaining the harbor, is certainly not large. I think it was

estimated that the whole amount got in this way from Boston would be much
less than was assumed to be required by the Advisory Council.

From the discussions I have had with other gentlemen upon this subject, I
do not find that it is reasonable to suppose that the amount required will be
less than $B,OOO a year for the upper harbor; it may be $25,000; certainly
all that should be provided for. And you can’t provide for it unless you
put it into the form of a fund. I cannot imagine any other way, nor have I
heard any other way proposed.
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It is said that in the earlier stages of the investigations different opinions
■were held from those entertained now. Of course there were ! Remember
what progress has been made ! Remember what able men there have been
and are on the board of engineers who have been engaged in taking care
of the harbors and rivers of the country, for which the General Govern-
ment is spending millions every year. These gentlemen are studying the dif-
ferent harbors in various parts of the country, and they often state what will
happen in harbors and rivers if certain things are done, and when these
things are done the prophecy which was made is fulfilled. Every year such
facts as these are coming before Congress. Western men, seeing the good
accomplished, are anxious to have the appropriations for the care of the har-
bors and rivers expended by these engineers. They are beginning now to
expend them upon Southern harbors, but much more will have to be done in
Boston Harbor than has been done hitherto; and it must not appear that we
have ourselves injured our own harbor; that we have been thoroughly negli-
gent of that which is the source of our commerce and our wealth. It is ask-
ing very little of Boston, and that which is required of her by law. The
honor and respect of the city for itself, demand that she should pay. All the
citizens of Boston feel an interest in this matter, and I am sure the very gen-
tleman himself, who stands here as the representative of the city, would be
most unwilling to see Boston suffer by the granting of the petition.

Q. (By the Chairman.) Have you studied this particular matter about
Atlantic Avenue ?

A. Only so far as the effect it would have on the harbor on general prin-
ciples. Just so much as it fills up it takes away space in which deposit
goes on; and the deposit must go on somewhere else. Taking away the wa-
ter area also diminishes the amount of flow and the amount of scour, causing
more deposit and more injury therefore.

Q. You heard the suggestion of the city engineer; do you think it is
possible to compensate for the damage which may be done in the manner he
proposes ?

A. The encroachments at the mouth of Charles River have caused a deep-
ening in the river, and now the proposition of the city engineer is to dredge
out where it is deepening. If the city will say that it will hold the material
there, if it will agree that the material shall not go out and injure other parts
of the harbor, that might be a proposition worthy of consideration.

Q• Is it possible to apply the same principle that is appdied to the filling
in of section one of the South Boston flats to the filling in of Atlantic
Avenue ?

A. I don’t think it is. I have heard no proposition of that kind made
here.

Q• The water-front is of an entirely different character ?

A. An entirely different character.
Q■ The city engineer suggests that the principle which he proposes to

have applied in this case is the same as.that applied to the filling in of section
1 of the South Boston flats.
A. The fact that the filling in of the South Boston flats adds an immense

5
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area to the anchorage ground of the harbor by dredging to the depth of
twenty-three feet, is of itself a sufficient answer to that I think.

Q. (By Mr. Parker.) Does the same reason now exist in your mind
that existed when this law was made for creating this fund?

A. It does, precisely the same.
Q, Haven’t certain discoveries been made since the law was made which

militate against it ?

A. I believe not.
Q. Should you resort to the same means for preserving the harbor with

the light you now have that you then would have done: that is, should you
excavate the flats in Mystic River now as a means of preserving the harbor ?

A. I believe that the law to which reference is made here, is not exclu-
sively compensation in kind.

Mr. Parker. I will ask the Harbor Commissioners whether they have
not the legal right to take this sixty or seventy thousand dollars, if it is paid
by the city, and apply it to excavations in Charles and Mystic rivers 1

Mr. Ware. They would have the right so to do. It is a question ol
judgment.

Q. (By Mr. Parker.) Or they can put the money away at interest, not
knowing what to do with it. The question comes back to this as to whether,
when the law was passed, it was not expected that dredging should be re-
sorted to as a means of compensation ?

A. Dredging is spoken of in that very law.
Q. Was it not expected in 1866, that it was necessary to dredge out the

upper basins ; I mean to increase the tidal basins ?

A. Yes, sir, that was the oldest idea; it was always thought necessary to
increase the tidal basins. More recent investigations have shown that it was
impossible to increase the tidal basins sufficiently.

Q. Wasn’t that the idea when this law was passed ?

A. That was the idea when the law was passed in 1866.

Mr. Ware. In 1866 when the board of Harbor Commissioners was estab-
lished and the scheme of occupying South Boston flats was contemplated,
the digging out of Charles and Mystic rivers was a part of the scheme. And
the harbor commissioners were charged by the legislature in any plan which
they might submit, to provide for compensation in that way, by excavations
in Charles or Mystic river. But the law which established the board al-
lowed them to obtain compensation in any of these ways, by compensation in
in kind, i. e. by excavations, or by requiring dredging to be done in the har-
bor or any equivalent harbor improvement. Then in 1867, the Advisory
Council investigated the matter and found that compensation in kind for the
displacement of tide-water occasioned by the occupation of South Boston
flats, by the digging out of Charles and Mystic rivers, was not practicable,
and so reported in 1868, and the law of 1868 for the improvement of the
South Boston flats was based on this result.

Q. I suppose that the reasons for asking the cancelling of this law are the
discoveries made, which show that the law is an unreasonable one. That is
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■what the Committee want to know whether there have been new discoveries
made whichrender the law a fallacy.

A. I was not a member of the Advisory Council at the time the law was

passed, but I will say, that the law seems to me exactly the right one, and
could not be framed better than it is now.

Q, Wasn’t it based upon the idea that 37 cents would excavate a yard of
earth, and that the excavation of that yard of earth somewhere in the in-
terior of the harbor would be an equivalent for an encroachment of the same
amount ?

A. Not being on the board at the time I could not tell you what it was
based upon. �

Mr. Parker. The law seems to be specific as though it was supposed that
by excavating inside the harbor, in the tidal basins, you could'produce a com-
pensation for the displacement of tide-water in other localities. As I under-
stand it, since then the Advisory Council have found that the real source of
the difficulty did not lie where it had been supposed to ; that the real causes
were the narrowing of the outlets of Charles, Mystic, and the other reservoirs.
If that is a fact, that you have got to resort to some other remedy, and that
remedy not well understood, and not provided for, then the question is
whether if we are going to revise the law, whether we had not better double
the amount of compensation. The safety of the harbor being of the greatest
importance to the State the question is whether we ought not to make larger
provision against its injury instead of taking away the present one. As yet
I don’t see that there has been any proposed remedy for this evil, which un-

questionably exists, in the narrowing of the channel at the mouths of the
rivers. Wasn’t cents a yard for every yard of encroachment, the basis
of this sum of 870,000 which is asked of the city ?

Mr. Ware. It was. I will state in reference to the legislation of last year
that a commission was established in regard to the terminal facilities of the
railroads which cross Charles River and the navigation of that river, and a
plan has been proposed for clearing out the outlet of that river by recon-
structing and reducing the number of the bridges of those roads.

Mr. Parker. Until this improvement at South Boston is completed I
should like to have you tell the Committee whether it is a fact that there are
great dangers to the harbor, which cannot be provided for by compensation.

understand then a delta formation is going on in all the great ports
of the earth ; nature is always filling up the bays, and sources of danger exist
outside of the harbor just as much as inside; but can the gentlemen who
have studied this question, who understand the principal sources of danger
and the principal causes of evil, can they say that $25,000 or flO,OOO is likely
by-and-by to meet the evils ? That is a question which appeals to the reason.
But if a specific injury is provided for by a specific law, and we now find that
the remedy does not suit the case; that the proper remedy was not provided
because of a want of knowledge of the real character of the evil, then we
have to consider the expediency of changing the law.

Mr. Stackpole. The city claim that it is not practicable to carry out
this old theory on account of the narrowing of the throat or mouth of the
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river between Charlestown and Boston without going to an immense expense;
and as the Commissioners have told us it would cost an immense amount to
take away the vested rights of individuals who own wharves and structures
on the sides of the rivers to make them broader. Therefore, although this
theory is a just one if applied to any other harbor, they cannot carry it out
here. Therefore we say that the obligation of the city being based upon
that, it should be put an end to, and a new point of departure taken.

Q. (By Mr. Parker.) I wall ask if there are not some evils which
should be provided for ? If the harbor is likely to go on in a healthy con-
dition we don’t want any such matter of compensation as this. If it is a fact,
if it is reasonable to suppose that the harbor is going to need large ameliora-
tion by-and-by, certainly it is reasonable that we should provide the means
to meet the necessary expenditures.

A. We thought there was reason to suppose that the upper harbor will
require an outlay of about eight thousand dollars a year made upon it, and
the income from the sources named in the present law would not surpass that.

Q. (By Mr. Stackpole.) This dredging in the harbor now takes the
place of excavations in the interior reservoirs that were at first intended,
does it not ?

A. I think that dredging was especially named in the law of 1866.
Q. (By Mr. Nowell.) Do you think it makes any difference in the ebb

and flow of the tide to excavate below low-water mark ?

A. I think it does a very little, but so little as to be unimportant.
Q- (By Alderman Pierce.) I would ask if you think $B,OOO expended

annually is sufficient to keep the harbor in repair ; to dredge out any shoal-
ing that may occur in the upper harbor that is within Castle Island and Gov-
ernor’s Island.

A. That is as near an approach as I can come to it.
Q. Do you think that the fund likely to be derived from these assessments

will be likely to pay that in all future time ?

A. The inquiries I made led me to suppose that we could get a fund of
$200,000 to be expended upon the upper harbor. ,

Q. Didn’t the Commissioners recommend that a fund of $500,000 should
be raised ?

A. That had reference to the lower harbor, this estimate does not con-
template remedying the injuries to that.

Q. If is a matter of opinion whether these assessments would be suffiaient
to keep the harbor clear ?

A. It is not a matter entirely of opinion. The minimum you can get at
by the deposits made in the harbor. If I had time, I think the papers we
have would enable us to estimate that with precision.

Q. I understood you to state that it would be impossible to determine the
amount of injury?

A. lam only speaking of the general injuries arising in the main chan-
nel ; besides those there may be local injuries to remedy which would require
a larger sum.

Q. Do you think that the assessments for the extension of wharves and
structures would amount to $200,000 ?
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A. I only say what has been told me. I may be wrong.
Q. We all agree that somebody must keep the harbor clear; if these

assessments are not sufficient, what is to be done then ?

A. That I don’t know. We, as an Advisory Council, have struggled to
get what we could for the preservation of the harbor- We have struggled to
get this matter while fearing to lose it. Matters have often gone against us,
and the harbor has suffered.

Q. All agree that the harbor has got to be kept clear, but it is a matter of
opinion as to the amount which will be required. You cannot determine the
effect of any encroachment, and it may be greater than you anticipate. It
may require more than 88,000, and where is the money to come from ?

A. That I don’t know ; I answered according to my best judgment what
amount seems to me necessary.

Q. Is it not true that it is time toj establish some principle which shall keep
the harbor clear under all circumstances. Is it not more fair to start again
now, than to go on making assessments here and there without knowing
whether you will get enough or not ?

A. This is the only thing that suggests itself to me as probably produc-
tive of a good result.

Q. Suppose the Commonwealth dredges the area it has agreed to, to the
depth of twenty-three feet below low-water mark, and suppose that still re-
quires dredging, does the Commonwealth agree to do it if you show it to be
necessary ?

A. We must appeal to the Commonwealth to do it, and if it will not,
it is all we can do.

Q. Having abandoned your original intention, and substituted dredging
in the lower harbor for excavating in the upper harbor, do you think it fair
to continue that assessment, when the principle on which it is based is done
away with ?

A. I think so; if it costs no more ; but Ido not admit that any principle
has been abandoned.

Q. Shouldn’t that be abandoned, and a new departure taken ? Ought
you not to devise a new plan which shall meet existing circumstances ?

A, If I was the owner of this property I should of course say, yes, relieve
me, and make a change. But if it was the most I could hope to get for the
protection of the harbor, I should say by all means protect it. I should say
to Boston, don’t try to avoid what private individuals are not trying to avoid ;
don’t put yourself in the attitude before the General Government of coming
here and opposing the payment of so small a sum as this out of the immense
profits which you derive from the harbor.

Q. (By Mr. Stackpolk.) Suppose Boston takes the position that she
will compensate for any injury which she really does, is not that a just
theory ?

A. I should say it was a bad position for Boston to take. The proposition
has been made here, in behalf of the city, that she should undertake to com-
pensate where no compensation is required ; and to take a burden upon her-
self where there is no burden to be borne.

Q. Suppose you take the proposition in regard to South Boston flats.
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The Commonwealth says she will pay all for the damage which a hydro-
graphical survey shall determine is done. Should you consider that a good
position for the city of Boston, to agree to remedy all the damage for which
the city was responsible ?

A. That would be le’aving it in such an indefinite way that I should think
it was still a means of not making any allowance at all. When you compare
it with the South Boston flats improvement, you see that the State will make
a great addition of value to the harbor. The two things are entirely distinct.

Q. You spoke of the injury of filling up the reservoirs ; in this connection
did your terra reservoir apply to Atlantic Avenue ?

A. I regard everything in the harbor as a part of the reservoir. A cer-
tain amount of tide-water comes in and all the space that is Inside of the
entrance is a reservoir; the upper part of the harbor as much as Mystic or
Charles River. The amount of water that comes in is lessened by all the
filling in which takes place.

Q. (By the Chairman.) How long have you been a member of the
Advisory Council ?

A. Since I have been the Superintendent of the Coast Survey, which is
three years.

Q. You were not a member when the theory of “ compensation inkind ”

by excavations in Charles and Mystic River basins was abandoned ?

A. I was a member in 1868.
Q. The choked condition of the outlet of Charles River, on account of the

extension of the wharves, the building of many bridges and the obstruction
by piles, was one reason of the abandonment of the theory of compensation
in kind by excavations above was it not ?

A. Combined with the state of the bottom which was scoured out. If it
had been a perfectly hard bottom, we should have adhered to the old prin-
ciple.

Q. If the outlet of Charles River were favorable, you would still insist on
compensation by excavating above ?

A. Certainly I would; but if there was no place where compensation
in kind could be made by excavating I would have compensation by dredg-
ing. I would have compensation in kind by all manner of means, if I could
get it.

Q The only reason you don’t now insist upon compensation by excava-
tion in the basin is that the outlets of the rivers are choked up by the bridges
and other obstructions ?

A. Yes, sir.
Q. (By Alderman Pierce.) This assessment is based on the assumption

that it costs cents to excavate a cubic yard in the Charles and Mystic
basins; is there any evidence what proportion that estimate bears to the cost
of dredging a cubic yard in the harbor ?

.

A. I can’t say, except that it seems to cost about the same amount to

produce the desired effect that excavating would have done.
Q. Has there been any experience of that cost ?

Mr. Ware. It costs from thirty to eighty-five cents a cubic yard for dredg-
in'* in the harbor.
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Alderman Pierce. If all the dredging cost eighty-five cents a yard, you
would not have enough from the assessments to carry it on

Mr. Ware. Is the objection of the city to the charge of cents rather
than eighty-five ?

Q. (By Alderman Pierce.) They have substituted dredging for exca-
vating, and the old theory having passed away we say it is not fair to assess
us upon that theory. Their duty is to take the present condition of things,
see what can be done and follow the plan of compensation upon that; and
not follow a plan based upon something which has been abandoned. I will ask
whether the Commissioners and Advisory Council have sat down deliberately
and calculated the cost of dredging as they did the cost of excavating ?

A. The appropriate computation has been made approximately ; I have
not had time to go into the subject fully. Probably if I were to make an
exact estimate, 1 should not be in reality any nearer the truth than by the
rough estimate which I have made. You see I had made an estimate when I
stated 88,000. In talking with various engineers on this subject, it was
decided that 810,000 would be more than sufficient, and that $5,000 would
not be sufficient. I came here considering what I should answer in regard
to this matter, and I have answered to the best of my judgment. 1 believe
ifyou were to go into the most critical examination, make it ever so minute,
the result would not differ materially from that, and would be no better
basis to act upon.

Q. Do you say that the dredging in the harbor will cost cents a yard ?

A. I did not say that.
Q. This money is assessed upon the ground that it would cost cents a

cubic yard to excavate in Charles and Mystic rivers to compensate for tide-
water displaced in the harbor. I would like to know if you have ascertained
that it will cost 37J cents a cubic yard to dredge in the harbor ?

A. 1have ascertained that it will probably cost to keep the upper harbor
twenty-three feet deep, about $B,OOO a year. As to the exact amount per
yard, whether it costs ten cents a yard or a dollar a yard was not a part of
my method of computation. I have not stated the way in which I did com-
pute it.

Alderman Pierce. I wish the committee would notice that in the reports
under that law and prior to it, it is argued distinctly that this 37-| cents is
based on what it would cost to excavate a cubic yard in Charles or Mystic
River basins.

Q (By Mr. Parker.) You reckoned on using this money for dredging ?

A. Yes, sir; because there was no place where compensation in kind could
advantageously be made ; therefore it must be used entirely in dredging.

Q. Did you or not find it practicable to remove the obstructions in the
outlets of the rivers ? was that looked upon as a partial remedy at all ?

A. In connection with this I have not looked at it; as to the importance of
improving the harbor in that way, it has been much in my mind, and I hope
that the time will come when most of the obstructions there will be removed,
and Charles River will be made a water area for harbor purposes. To my
mind that is a most important thing. In the course of the next two genera-
tions Boston will have ten times the amount of shipping it has now, and it will
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require ten times the internal water area, and I don’t know where we are
going to find it, unless in Charles River.

Q. (By Mr. Nowell.) Do you propose to span Charles River?
A. I would diminish the number of bridges which would diminish the

amount of obstruction, and make the draws better; whatever other means
might be adopted.

Q. (By Mr. Tuttle.) If the obstructions were taken out of Charles
River in a measure so that its outlet was improved, then this idea of making a
larger reservoir up on Charles River would be the thing that would improve
the harbor ?

A. I have no doubt of it.
Q. (By the Chairman.) Could not some improvement to the harbor be

made by clinging to the old idea of making a reservoir on the Mystic River
near Medford ?

A. The Mystic River would be still dangerous. If the current is increased
at the mouth of the Mystic River, the same injury would result as in the case
of the Charles River. The mouth is very much wider; still there is loose ma-
terial there, and we must be very careful how we proceed. It could perhaps
be done by judicious engineering, dredging out at the mouth as you go up.

Q. Would an increase of the current endanger Chelsea Bridge ?

A . My care is for the harbor ; I have not considered the bridges.
Q. (By Mr. Ware.) I understand as your opinion that displacement of

tide-water in Boston Harbor works in the present condition of things an
actual injury which ought to be provided for?

A. Yes, sir.

Testimony of Professor Henry Slitchell.
[Mr. Ware next called Professor Henry Mitchell, a member of the

United States Advisory Council and chief of physical hydrography in the
United States Coast Survey.]

<2- (By Mr. Ware.) What have been your studies of Boston Harbor,
when did they begin, and how have they been made ?

A. They began soon after the United States Commission commenced its
labors, and continued down to the time when the Harbor Commission was
formed in 1866. I think it was in 1860 when I first came in.

Q. What were your studies from 1860 to 1866 ?

A. My studies related to the tides and currents ,of the harbor, the move-
ments of material, arrangement of pier lines, the existing lines of wharves
relative to currents, to see whether they were properly or improperly located.

Q. Did you have charge of the observations yourself?
A. I was personally in charge of the observations. All the data of this

character that have been used by legislative committees have been made up
from facts obtained under my direction.

Q. (By Mr. Parker.) As to the point where two tides meet, if I remem-
ber rightly, it is stated in one of the reports that there is a point where the
ebb and flood tides meet, and almost a monument was erected by the deposit
of material there which could not be effected above that point or below that
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point. Is there any point recognized by you where the currents are such
that the sewerage of the city is not influenced by it ?

A. No, sir. There is a point where there is an equilibrium of the scour-
ing forces; where the ebb and flood tide are equal and opposite and no
motion of material results.

Q. If I understand you there is no point in the harbor where you could
deposit the sewerage of the city, where it would be entirely free from the
effect of the tides ?

A. I don’t understand the point which you are approaching.
Q. There is a theory that if you should have a sewer run out into the har-

bor to a certain point, it would drain the city perfectly, and the tides would
have no effect upon the sewerage.

A. We have' not contended that the sewerage has caused trouble; the
sewerage remains principally at the head of the docks where it flows in.

Q. (By Alderman Pierce.) Some have contended that it is all the
trouble. I read one of these reports not long ago, in which the theory was
advanced that if the sewers could be emptied into the harbor below a certain
point, Fort Point Channel, for instance, then we should have no difficulty
from the filling up of the harbor, because the filling up was the result of the
drainage of the city.

A. I don’t think it is. There is a filling up in the docks no doubt. In
the figures contained in the report of 1868, we were particular to state that
the conclusions were based entirely upon the space covered by our figures.
It was a question of encroachment upon streams and the whole area covered
by our study was within the influence of that encroachment; we had no ref-
erence to “ compensation in kind ” except in reference to a particular case
that then offered itself. We proposed not to increase the difficulties caused
by these encroachments by giving compensation in kind.

Q. (By Mr. Ware.) Please state your own opinion as to the necessity
or expediency of maintaining this statute, and requiring compensation for
tide-water displaced in Boston Harbor.

A. It seems to me that Professor Peirce has stated that perfectly. The
channels are kept clear by the scouring force of the water which comes from
the tidal reservoirs, and any diminution of power will be followed by a filling
in of material. If a cubic yard of water is displaced at one point a cubic
yard should be added at another point; but this Will not always remedy the
injury which has been done.

Q. (By Mr. Parker.) Do you think that natural harbors would be
maintained by nature herself? >

A. I think they are to a certain extent; take Green Harbor River for
, instance, although material has gone in and out of.it, it has remained about

the same ever since it was known.
Q. (By Mr. Nowell.) Do you think that a yard of filling in Fort Point

Channel would be less damaging to the harbor than a yard of filling in Charles
Paver ?

A. It is a very difficult question to answer ; I could not pretend to answer
it although I have studied the subject very much in times past.

C
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Q. Does not the tide flow stronger in a long bay than it does in a short
bay like ours ?

A. The reservoir is eighty miles long in New York in North River; and
a cubic yard is of much more use half way up than it is a quarter of the way
up, or than it is the whole way up. The difference in value is dependent
upon the distance, but coming down to the nice question of the difference
between a yard in Fort Point Channel and a yard in Charles River, I cannot
answer it. It depends upon where your cubic yard is. It is of great advan-
tage to have basins that actually run dry because you don’t want the water
coming down too late; it should come down only in time to reinforce the
stream below.

Q. Take Portsmouth which has a large bay, and you know the tide runs
five or six miles an hour ; is it in consequence of this large reservoir ?

A. Yes, sir. You know at Portsmouth, also, they have a great depth of
water, and the filling of this large reservoir makes a difference in the rapidity
of the current.

Q. (By Mr. Wake.) You expressed an opinion that the displacement of
tide-water should be compensated for by excavation. Was that the basis of
the United States Commissioners for the establishment of the harbor fund ?

A. Yes, sir.
Q. Now what change of opinion was there upon any subject represented

in that report of the Advisory Council to the Board of Harbor Commission-
ers, contained in the report of the board to the legislature in 1868 ?

A. As I said, the object of the latter report was the study of the effects
produced by encroachments upon the entrances to these great basins, Charles
and Mystic Rivers, the latter particularly, and the conclusion was drawn,
which any one who reads the report will draw at once, that there must be no
augmentation of those basins, unless the. openings are enlarged.

Q. Was that study made in connection with the scheme for filling in South
Boston flats, and compensation by digging out the Mystic and Charles River
marshes ?

A. It had entire reference to compensation for filling in South Boston
flats.

Q. You found by a comparison of surveys over a, limited section in the
upper harbor that as large an amount of material had been scoured out in
one part as you had found shoaled in another ?

A. Yes, sir.
Q. And from that you inferred that the outlets of the rivers were too

small to admit of any increase of the reservoirs above so as to receive a larger
tidal volume to compensate for tide-water displaced on the South Boston flats ?

A. Yes, sir; that is precisely it.
Q. Did that affect your opinion upon the general question of the expe-

diency or the safety of displacing tide-water in Boston Harbor ?

A. Not relative to displacement; but relative to the replacement, the re-

pairing of damage, it did make a difference in my mind. It would not do to
proceed on this general rule, Yor this great objection presented itself at the
very outset.

Q. That is, it would not do to apply this principle of compensation in kind
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when all these reservoirs were choked at their outlets, and were not in a con-
dition to receive additional tidal volume ?

A. Yes, sir.
Q. (By Mr. Parker.) Did you find any other remedy than that? Yrou

had a specific one in the first case; did you find any other that would be an
alternative means of repairing the injuries done,—this dredging, for instance 7

A. 0 yes, sir; we proposed the dredging as an alternative; wo had
considered it for a great length of time. If we failed in one form of com-
pensation, we decided that dredging should be our next resource.

Q. That you fell back upon as something sure ?

A. I think that is entirely sufficient as a relief for the harbor, and keep-
ing it in a safe condition.

Q. And we need not trouble ourselves about opening the outlets of Charles
Elver, &o. 7

A. I think that all the local scouring which will result from these en-
croachments may have been executed, and that the difficulty may not be a
continuous one in this particular section.

Q. (By Mr. Tuttle.) But if the outlets had been all right you would
not have abandoned the theory of compensation in kind?

A. lam not certain on that point; lam not certain that it would not be
better to use the money on the channels directly, than to try any experi-
ments.

Q. (By Mr. Ware.) That comparison of surveys made in 1868, covered
what locality, how much of the channel ?

A. It covered two-thirds of the upper harbor below the bridges, and it
covered the Charles and Mystic Eiver basins. Two surveys went down as
far as Castle Island, and the third survey went to Slate Ledge.

Q What width of channel ?

A. Just the deepest part, between the eighteen feet lines.
Q. Did you undertake to give any conclusion in that report in regard to

any changes going on in the lower harbor ?

A. I don’t remember discussing the lower harbor in that report. We
have never presented any comparison of the lower harbor on hydrographic
sheets; the differences in depth shown were so large that we were unwilling
to publish them. The changes as shown by the figures were greater than we
supposed them to be. We know there are errors in all Surveys; we generally
wait for the third survey which discovers the errors in the other two. These
two surveys of the lower harbor are as good as can be made.

Q. (By Mr. Parker.) Did you ascertain that the deposits made in the
inner harbor were the deposits from streams, or had their origin outside of the
harbor ?

A. That is a very difficult thing to determine. An examination was
made by Mr. Pourtales of the material at the bottom of the channel, and he
considered that no sewerage was indicated. He did not find sewerage, ex-
cept upon certain shoal flats of no importance. But he found the material
composing elsewhere the banks and bed of tbe stream. We know also that
material comes in from the ocean, and is deposited in the lower harbor, and is
kept out of the channels by the scour of the currents.
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Q. (By Alderman Pierce.) In speaking of the deposits, Mr. Pourtales

seemed to indicate that they were merely caused by the shifting of material in
the harbor ?

A. Yes, sir.
Q. (By Mr. Ware.) What would be the effect upon the lower harbor

of too great a diminutionof the volume of tide-water ?

A. One of the effects which has occurred in the lower harbor said to be
caused by the diminution of tide-water, but it seems to me too large an effect
for the cause assigned, is the filling up of the north channel, which has ceased
to be a ship channel altogether. I suppose the waves have some effect upon
it, but there is not sufficient scour to maintain it.

[The hearing was then adjourned to Monday evening, March 13, 1871.]

Monday, March 13, 1871.
[The hearing was resumed this evening at 7-| o’clock, Senator Collins in

the chair.]
Testimony op Prof. Mitchell— Continued.

Q. (By Mr. Ware.) How would a reduction of the scour caused by the
displacement of tide-water show itself in any part of the harbor ?

A. It would show itself first, in the usual experience, by a reduction in the
width of the channel, sometimes also in the reduction of the depth, but first in
the reduction of the width.

Q. Has any reduction of the width of the channel been observed in Boston
Harbor ?

A. That is shown to be very general by our comparisons.
Q. In regard to the displacements which have taken place to a very great

extent since the settlement of Boston, it is said to prove that no injury results
from encroachments on tide-water, that some thirteen hundred acres have
been filled in in the neighborhood of Boston, and it is maintained that the
channel has retained substantially its original depth—what is your answer to
that argument, what do the surveys show ?

A. Our surveys in the lower harbor go back only to 1847, and they show
changes there which I cannot describe from memory. The differences were
greater than we supposed they could have been, and show more reduction.
A reduction in the width of the channel, I should say, was a general charac-
teristic of the harbor.

Q. Caused by a reduction in the scouring force ?

A. Much of it could be referred to that cause ; but there were other
causes besides.

Q. Then in regard to the Back Bay; the mill-dam was constructed
before 1847 ?

A. The mill-dam was made before any good surveys, except that of the
upper harbor, which was pretty good.
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Q. So that a great deal of this accession of territory has been prior to the
time when the surveys would show the consequences ?

A. That is true. The mill-dam I think was made when my father was a
boy.

Mr. Feed. W. Lincoln. It was made about the time of the war of 1812,
I think.

Mr. Nowell, It was made the same year the city was incorporated, but
probably was not finished so early as that.

Q. (By Mr. Parker.) I will ask whether the filling in of the Back Bay
has taken away much of the reservoir of the harbor since that time ?

A. I should suppose not; the gates must have obstructed the flow so much
that the filling in would make no substantial difference.

Q IfI remember rightly, the filling in which has taken place in the Back
Bay was in an empty basin since the construction of the mill-dam, so that the
channels in the harbor could not have been affected by the Back Bay opera-
tions ?

A. No, sir. I presume that the effects following the loss of reservoir do
not ultimate for a great many years, and that is one of the points which I con-
sider in connection with compensation in kind. It is one of the studies that
we have made.

Q. Do you suppose that one of the effects of making the mill-dam was the
deepening of the water within the line of the bridges ? All except Charles
Eiver Bridge have been constructed since,then, I believe.

A. 1 think that had nothing to do with the mill-dam, sir. It seemsto have
been the result of the obstructions caused by the bridges ; the new bridges
mostly.

Q. Then the loss of reserved water could not have been the cause of the
deepening within the line of the bridges V

A. 0 no, sir. There seems to be no want of section, Charles River would
discharge itself well if it was unobstructed. It is not the loss of section, it is
the obstruction created by the piles which causes the backing of the water ;

in a much larger proportion at least, than the loss of section.
Q- (By the Chairman.) You think that if the bridges were differently

arranged, if they had sheathed abutments pointing in the line of the current,
that there would still be plenty of room to discharge tide-water ?

A. I think the same number of piles might be so arranged as to give ample
room. It is a question of computation it is not a doubtful matter; since we
know the formula for obstruction by bridges properly constructed. You have
to consider the loss of mean section by the bridges, and the loss of mean sec-
tion is now quite small. It is the abrupt obstruction that makes the difficulty.
The obstruction of the bridges in Charles River equals about 30 miles of nat-
ural obstruction in the Hudson River.

Q, Starting from what point and reaching what point?
A. From Castle Garden thirty miles up. Among the Charles River

bridges within the distance of half a mile, the difference of level is seven-
tenths of a foot. That is as much as it is in the Mississippi in ten or fifteen
miles.
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Q. (By Mr. Parker.) Was the deepening of the water above Charles
River Bridge caused by the building of that bridge, or the bridges that were
built after that ?

A. We don’t know what deepening took place when these earlier bridges
were built; the surveys which have been made since 1847 show a deepening
to be made under the new bridges.

Q. Have there been any observations at Chelsea Bridge showing the
effect above by the building of the bridge ?

A. I think the comparisons of the surveys of 1847 and 1861 did not go
above Chelsea Bridge; the change below was very great. But we did not
attribute it to that bridge at all; it was caused by the retraction of the shores,
the building out of wharves, etc. The bridge question is a question by itself.
Our opposition to the bridges had nothing to do with proposed reclamation;
we objected to the bridges on account of their interfering with the whole
system of things in the harbor. It had no reference then to the question of
compensation in kind.

Q. As the thing now stands, as the bridges now are, is this tendency to
deepen within this half mile near the bridges likely to continue if the bridges
are left as they now are ; or will the bottom remain as it is if you don’t change
the amount of the reservoir ?

A. The bottom is pretty hard; I was rather surprised to find so large a
change. Part of the bottom near Charlestown is rook. Below Charles River
bridge it is coal tar, from the factories there. The trouble in regard to those
bridges is that the increase of obstructions is going on all the time ; old piles
are broken offand new ones are driven down, so that the difficulty is contin-
ually augmenting.

Q. (By Mr. Nowell.) The coal tar comes from the gas-house below the
bridge, does it not ?

A. Yes, sir. There is such a large accumulation that vessels cannot
anchor there now; their anchors drag through it. It seems to lie on the bot-
tom, and the tide does not move it. 1 don’t know how far that deposit has
extended.

Q. (By Mr. Ware.) As to the desirableness of changing the bridges at
the mouth of the river ?

A. We have advocated an improvement of the bridges as very much
needed, without reference to compensation. I was speaking in regard to the
problem of making compensation in kind the other day, and I said I should
not be in favor of trying experiments; but in regard to the improvement
of the bridges, that is called for, and must come at last.

Q. (By Alderman Pierce.) I understand that you would not recommend
the enlargement of the tidal reservoir in Charles River ?

A. Under the present circumstances I would not.
Q. You think, considering the financial aspect of the' case, it would be im-

possible to remove the incumbrances in the Charles River ?

A. I think they might be very much lessened.
Q. Can they be lessened sufficiently to warrant the enlargement of the

tidal reservoir above ?

A. I should not want to enlarge it beyond its original size.
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Q. 1 understand you that what has been filled in in the Back Bay, instead
of being a loss has been an actual gain ; that if the water had gone up there it
would have produced more injury ?

A. I don’t remember stating that; but I have no doubt that ifyou enlarge
the reservoir with the present incumbrances it will do more harm than good.

Q. You think it would be impossible to remove the present incumbrances ?

A. I think they could be greatly improved.
Q. Could the outlet be enlarged by removing the wharves on the sides

and widening it ?

A. I think it would be entirely impracticable to widen it, and I do not
think it requires widening. The section is good as it is ?

Q. How much do you think it should be improved to justify the enlarge
ment of the reservoir above ? Do you think that this outlet could be suffi-
ciently improved to justify the enlargement of the reservoir above in Charles
River ?

A. We did not actually carry our computations so far as that. But I
think that the whole reservoir of Charles River, including the Back Bay,
might be made of its original capacity, and still the present section of
Charles River would be sufficient, if you were to take away the bridges or
improve them, so as to make perfect bridges, which would offer less obstruc-
tion.

Q. In your repoi t you state that the enlargement of the outlets would be
necessary.

A. That refers to our enlargement of the Mystic River outlet where an
enlargement would have to take place.

Q. In your report you require that the outlets of both should be equally
enlarged. I understand you now that you do not adhere to that in relation
to Charles River.

A. lam very certain that we made the same statement in the report that
I have made here, viz.: that there is no want of section in Charles River.

Q. You stated that if any more water went up it would do more harm
than good.

A. I don’t remember any such statement. If I did I should modify it by
saying that it would not be true if the obstructions were removed.

Q. Suppose you had the money at the present time would you use it in
dredging, or would you advise an appropriation of that money to the enlarge-
ment of these outlets, with the excavations of the reservoirs above—with
your present knowledge ?

A. I stated the other day that in the face of the many obstacles which
were presented I should be unwilling to try any experiments at all.

Q,. You would not seek any artificial excavations V
A. No, sir; not for more reservoir.
Q. (By Mr. Goodman.) Supposed you diminished the size of the reser-

voir above Charles River, what effect would that have on the river ? Would
it cause the river below the bridges to scour any more ?

A. It would lessen the power of the river below the bridges.
Q. Wouldn’t that be a desirable object—to lessen the power ?

A. Locally, yes,—through the bridges. With reference to the whole
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harbor, of course it would have the opposite tendency. The tendency in the
whole harbor would be shoaling; locally the effect would be to lessen the
deepening. There are several instances of harbors which have been entirely
ruined by similar operations. Boston Harbor, in England, is a prominent one.
Some of the harbors of Belgium have filled up because of the building of
dams, reclaiming of land, &c. The old Rhine in North Holland has no open-
ing into the sea to-day except through wooden gates. The stream was
destroyed by reclamations.

Q. (By Mr. Stackpolk.) Does not the filling up of a cubic yard where
the South Boston flats are, or where Atlantic Avenue is, have a less prejudi-
cial effect, upon the harbor, than the filling up of a cubic yard above the
bridges ?

A. I think it is possible, although doubtful in so short a distance. Some
reservoirs high up in rivers do not act with all the power they would if they
were not so far up.

Q. Do you regard the space filled in by the building of Atlantic Avenue
as a reservoir ; and do you regard the portion of the harbor over the South
Boston flats as a reservoir ?

A. O yes, sir; I regard the portion of the harbor over the South Boston
flats as a very important reservoir.

Mr. Wake. But it is a reservoir relative to the scour of the lower part of
the harbor, and not the upper part of the harbor.

Q. (By Mr. Stackpole.) Is it not a fact that when you spoke of reser-
voirs in your reports you referred only to the Charles and Mystic River reser-
voirs V

A. O no, sir; we speak particularly of the South Boston flats. We
have talked about it all along as a reservoir the filling in of which is to be
compensated for.

Q. Has not that system of compensation been given up ?

A. Not by us.
Q. (By Alderman Pierce.) Upon what principle would you give up

the basis upon which this assessment is made, and still continue to apply it to
the city of Boston ?

A. That is what we have not given up ; we have merely changed the
method of making the compensation, from excavating reservoirs to dredging
channels.

Q. The United States Commissioners state in one of their reports that the
excavations must be made in Charles or Mystic Rivers as compensation for
tide-water displaced, and upon this doctrine the act was passed. Having
abandoned this doctrine, upon what principle of justicecan you demand that
the city of Boston should pay the assessment made upon it ?

A. We don’t abandon the doctrine at all; we have only abandoned the
method of carrying it out. We have only abandoned one method for a better
one.

Q. According to the report there was only one method proposed then.

What evidence have you that the new method will require the same amount
of money to remedy the dangers in the harbor, and maintain it in a safe
condition ?
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A. It is the best method we know of.
Q. Having abandoned the system first proposed, is not this the proper

time to consider what new system can be devised to furnish an adequate sum
to keep the harbor clear ? It seems to me that if you have abandoned the
excavation above, and rely now upon dredging, that you ought to give some
plan for dredging.

A. It seems to me that the doctrine of compensation is a self-evident prop-
osition ; that if you have taken anything away and replace it again, you are
just where you were before. We substitute for compensation inkind a direct
application, based upon that truism with which we commenced.

Q. Can you base the cost upon the basis of that truism ? Is the cost for
dredging below the bridges just what it would be to excavate above ? Are
we not entitled to a thorough investigation by you, to see what in justice we
ought to pay ?

A. Do you think that the city should pay more as compensation for the
filling in of Atlantic Avenue ?

Q. If it is necessary to pay more, we are ready to pay more. What we
want is that the compensation should be fixed upon a just basis.

• Mr. Ware. This is an application to be released from the payment of the
assessment, not to have the amount changed.

A. Dredging can be done cheaper than cents a yard; I have seen
dredging done in England for sixpence a yard, and done much better than it
is done in Boston Harbor. That was in the river Tyne, where labor is not
much cheaper than it is here either. , I have made a computation that our
dredging ought to be done inside of thirty cents.

Q. (By Mr. Wake.) Do you know of any dredging being done any-
where in this neighborhood for less than thirty cents ?

A. No, sir; Ido not.
Q. Or less than 50 cents V
A. No, sir.

Alderman Peirce. If it can be done for less, we are entitled to have it
done for less. We agree that the harbor must be preserved. If it costs more
than 37 J cents a yard we are willing and ready to pay it, but we want the
matter reconsidered.

Mr. Ware. There has never been any application to have the basis of
cents changed, so far as 1 know. I don’t understand that this issue is

before the Committee.
Mr. Parker. The application I think does not include the alternative.

As I stated when the hearing began, the order is without any qualification at
all.

Mr. Stackpole. I opened it so, however, with an alternative, that we
should either be relieved entirely, if such be the judgment of the Committee,
or else that another system should be devised.

Mr. Parker. That was a sort of argument, and not in the order, which I
suppose is what the Committee have to act upon.

7
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Alderman Peirce. We come here with a petition on a certain subject,
and under that the Committee have authority to consider the whole subject, I
suppose.

The Chairman. 1 suppose that under the application to be relieved en-
tirely from the payment of the assessment, the Committee have the authority
to modify it.

Mr. Stackpole. And relieve as much or as little as you see fit.
The Chairman. The petition is to relieve the city of Boston from the

payment of an assessment for tide-water displaced by the construction of
Atlantic Avenue, &c

Mr. Goodman. If the Committee should be satisfied that this was not a
sufficient sum, would it be justified in adding more to the assessment?

Mr. Parker. I think that is a very proper question to ask.
The Chairman. I don’t know that the legislature has the power to fix the

assessment. Is it not, Mr. Ware, in the hands of the Harbor Commissioners
to fix the amount of assessment per cubic yard ?

Mr. Ware. Yes, sir; it is.
The Chairman. I take it the Committee have no authority to make an

arbitrary sum; I think that must be left to the judgment of the Commis-
sioners.

Mr. War! Then if it is to be left to the judgment of the Commissioners,
it could not be reduced by the Committee on the basis that the sum is too
large. If they have the discretion they have it both ways.

The Chairman. It seems to me on consideration that the legislature being
the power that created the Commissioners, the legislature is the sovereign
power, and I suppose the entire matter is really before the Committee.

Mr. Ware. Undoubtedly the legislature could prescribe by general law
that the assessment should be so much, and that this should be raised or de-
creased in proportion.

The Chairman. 1 take it the whole matter is before the Committee, and
that the legislature can either enlarge or diminish the amount of the assess-
ment.

Alderman Peirce. And the legislature in its wisdom can apply any other
legislation it sees fit.

The Chairman. I think the legislature is the sovereign power in this
matter.

Q. (By Mr. Ware.) With regard to the material out of which this
shoaling is made, does it come down the river, or is it material that is already
in the harbor, that is filling up the channels ?

A. It seems to me to be the material that is in the harbor, with additional
material from the washing away of the banks of the harbor.

Q. (By Mr. Nowell.) The shoaling near the islands in the lower har-
bor which you have already dredged out, where do you suppose that came
from ?

A. The shoaling which General Foster has been engaged in removing, I
think it is generally conceded has come from the windward side of the islands.

Q. (By Mr. Ware.) If the,scour is sufficient, the material which comes
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from these islands will be thrown out of the channel; but if it is not, the ma-
terial will settle in the channel. Is it not so ?

A. Yes, sir.
Q. So that the absence of what might be called foreign material in the

harbor would not indicate that there is no shoaling ?

A. No, sir.
Q. (By Mr. Stackpole.) Whether you did not inform the Advisory

Council within two or three years that the shoaling was nearly all caused by
the shifting of material ?

A The shoaling in that space in the upper harbor. We had not examin-
ed the other parts of the harbor.

Q. Will you define the limits of that space ?

A. We said between Castle Island and the bridges. The main channel
as far as covered by our figures.

Q. That being a mere shifting of material, how was it as to the rest ?

A. We knew there were great masses falling into the harbor ; our surveys
showed there were great losses from the headlands below.

Q. Did you state, in that report of 1868, that there were deposits in the
harbor ?

A. We were studying only this locality ; and we were very careful to spec-
ify that we confined ourselves to the particular locality covered by our
figures.

Q. (By Mr. Ware.) You found in that locality a deepening and a shoal-
ing caused by a mere shifting of material. From that you made your infer-
ence as to the expediency of not increasing the reservoirs ?

A. Yes, sir.
Q. Where does the foreign material come from ?

A. By foreign material is usually meant the river debris, and the sewer-
age of the city,

Q. (By Mr. Stackpole.) Wasn’t it chiefly the debris of the city that
was referred to V

A. I think not.
Q. (By Mr Parker ) You testified the other day that there was a point

where the two tides were in equilibrium. 1 don’t think the Committee under-
stood where the point of equilibrium was. Was the point at exactly low-water,
where the ebb tide meets the flood tide ?

A. No, sir ;it is not a visible meeting at all of the tides. It is simply that
observations worked up for a tidal day show no resultant power.

Q. At that point the material that the ebb tide is taking along with it is
arrested by the returning tide ?

A. In reality the particles move forward and back over the same ground
some distance

Q,■ This refers to what was rolling on the bottom, not what was kept in
suspension ?

A. Yes. It is a very common thing to find a bar inside of the harbor, the
material of which is so loose that vessels wjll draw through it, and which
though traversed by very strong currents is never moved.

Q. Did you ever make any attempt to ascertain how much material was
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held in suspension by the water at any condition of the tide within this dis-
tance that you speak of?

A. No, sir ; we have always found it very difficult to estimate the amount
of material in mechanical suspension where it is so small as it is here. In the
turbid Mississippi River it is P art-

Mr. Parker In some rivers it is two hundred grains to a cubic foot, I
believe.

Q. (By Mr. Stackpole.) Do you think it was a part of the original in-
tention to dredge in the lower harbor at all for compensation ?

A. I think it was the intention to dredge in the upper basins, not below.
Q. They are simply carrying it out in the lower harborbecause they could

not in the upper ?

A. We never proposed compensation in kind in the lower harbor. We
never proposed to make a reservoir in the lower harbor; we proposed to
improve the lower harbor by making reservoirs in the upper harbor.

Q. (By Alderman Peirce ) The reason for establishing this fund, was
because the work could be more safely and securely done by the State than
by private individuals, is it not ? In order that the State might dredge in-
stead of allowing individuals to dredge for themselves ?

A. I think that is reasonable. The State should do the whole rather than
have individuals do it.

Q. (By Mr. Nowell ) If it was possible to increase the lower harbor, do
you think that would do any good ?

A. We want a reservoir at the head of the channel now, and we don’t
think, to get that, we should increase the reservoir at the lower harbor. We
don’t say that it would be of no benefit; but we don’t think it would be
worth while to do it

Q. (By Mr. Stackpole.) Would you call dredging in the lower harbor
increasing the reservoir ?

A. No, sir ; not the dredging which has been proposed.

Mr. Ware. This fund is to remedy by dredging any shoaling wherever it
arises.

Alderman Peirce. This legislation is based upon excavating in the upper
reservoirs, and under the law the city could either excavate or contribute
towards the fund for excavating, but the excavation having been abandoned,
if it had not been for this fund the city could not have excavated in the upper
reservoir, and therefore no compensation could be required of us.

Mr. Ware. This Act contemplates any improvement in the harbor; com-
pensation by dredging, excavating, or any other improvement.

Alderman Peirce. The legislature of 1866, in adopting the plan for the
improvement of the South Boston flats, charge the Board of Harbor Com-
missioners with the duty of preparing a scheme for carrying out the improve-
ment, with compensation in kind as the only possible way in which the work
may be accomplished. Then they found that that was impracticable, and they
came to the legislature again and recommended that the filling up of the
South Boston flats should be immediately followed by the dredging of the
harbor in front. The scheme for compensation in kind, therefore, having
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been abandoned, we ask that the assessment which is based on that* scheme
should be abandoned also.

Testimony of General J. S. Foster.
Q. (By Mr. Ware.) You are stationed here by the United States, and

have charge of the improvements in Boston Harbor, have you not ?

A. Yes, sir; I have been here since 1867, in charge of improvements in
the harbor, and also of the other harbors in the State of Massachusetts.

Q. Your department in the service has been what, and for how long a
time ?

A. I have been twenty-five or twenty-six years in the service, as United
States engineer, and all the time have been engaged in improvements of this
kind, or in the construction of fortifications.

Q. Were you also in the Coast Survey ?

A. I have also been in the Coast Survey. I was an assistant in the Coast
Survey in Washington several years.

Q. Have you had occasion to make contracts for dredging ?

A. Yes, sir; extensive contracts for several years; ever since 1854.
Q. What is a fair price, or the usual price for dredging; how does it

range ?

A. In this harbor the first bids that were made for dredging ranged from
fifty cents to one dollar and five cents a yard. I gaye the contract to Mr.
Boschke at fifty cents a yard, and he came very near failing on it. The bids
for the upper middle were from seventy-five cents to one dollar and fifty
cents; and I gave the contract to the lowest bidder, at seventy-five cents a
yard. I never had an offer for dredging in the State of Massachusetts for less
than fifty cents a yard.

Q. These localities are difficult, are they not ?

A. The upper middle is a hard, tenacious clay, very difficult to dredge,
which is reached at depths varying from nineteen to twenty-five feet.

Q. Is it worse than it would be farther up ?

A, Yes, sir. In Taunton River, near some of the wharves, and near the
mouth of the river, there is soft material, and contracts have been made by
the Iron Company for dredging there at thirty-seven cents a yard. That is
the lowest I have known of any dredging being done in the State of Massa-
chusetts recently. About fifty cents a yard is a fair price for dredging by
contract. I think the General Government could do it, or the State could do
it, for less; but fifty cents leaves a margin for profit to the contractors.

Q. What is the result of your experience as to the expediency of main-
taining the law as we have it in Massachusetts, of compensation—that is,
where an encroachment is made upon tide-water in Boston Harbor, to
require either payment in money, or an excavation, so as to keep the tidal
volume the same, or some equivalent harbor Improvement ?

A. When I first came to Boston on this duty, 1 was associated with the
Harbor Commissioners by order of my chief, to carry out the plans which had
been adopted, and which had originated with them. I took occasion then to
examine the law under which they were acting very closely, and the matter
of compensation came up, and was discussed. 1 always thought it a very
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wise law ;—a very wise provision indeed. I never have seen any departure
from the principle in any respect, except in the method that was to be adopted.
First, they proposed the excavation of basins in Charles and Mystic Rivers,
in order to hold the tide, so that when it goes down it will aid the ebb tide in
scouring out the harbor. But owing to the obstructions which the bridges
and wharves affordeJ, the water of those reservoirs did not get out soon
enough to aid the ebb tide, and that method became impracticable, utterly so.
Then the method adopted was that of dredging in the upper harbor itself to
fill the South Boston flats. They applied the remedy where the disease
attacked the harbor, and it seemed to me a very wise provision indeed.
There are several shoals in the harbor that ought to be removed now, situated
in the upper harbor, this side of Fort Independence. The great shoaling, as
I understand it from Mr. Mitchell’s report, has taken place between Battery
Wharf and Anchorage Shoal, and was a resultant from the scouring above.
That, I believe, has amounted in the twenty-six years preceding the year
1861 to about 500,000 cubic yards,—s2o,ooo cubic yards from 1835 to 1861.
That is the result of improper construction of the bridges, and the contrac-
tion of the current, making the scour greater than it ought to be. That
deposit will still go on. If you divide that amount by twenty-six, it will make
about 14,000 cubic yards a year deposited in that part of the harbor. A
good deal has been deposited on the upper middle, and I am now engaged in
dredging a channel through it. We find on the top a layer of soft material,
apparently coming front the upper part of this harbor, varying in depth from
six inches to two and a half feet. Then we come to a hard clay, through
which we have to dredge to the depth of twenty-three feet. To dredge out
14,000 yards a year will cost $7,000, and that I conceive is the least sum that
will enable the Harbor Commissioners to keep the upper harbor clear in the
way of compensation. I think it would cost from seven to ten thousand dol-
lars a year to keep the upper part of the harbor clear at the present time.

The same effect is noticed in every harbor in our country where there isno
scour to keep it elear. In Baltimore Harbor, where they have no scouring
process whatever, the city has a regular dredging department. I believe they
have four dredges, and the city runs them and keeps them going not only to
dredge out the main portion of the harbor, but to dredge for private parties.
They make that pay a part of the expense, which is very large, ranging from
twenty to forty thousand dollars a year, I'believe. This is where they have
no scour at all. Boston Harbor is admirably circumstanced; it had originally
plenty of scour to keep the channels clear. If you apply the money paid in for
encroachments of wharves, to dredging out in front of those wharves, if you
dredge out a yard for every yard of filling, that yard may fill in again next

year and every year, and you will be obliged to keep continually dredging.
Whereas, if you open the throat of Charles River, and do the dredging above,
that will create a water-power operating forever. Here the benefit of compen-
sation in kind is seen. I think Professor Peirce, of the Coast Survey, has illus-
trated this exceedingly well. He says, if itwere possible to return to the system
of compensation inkind, that would be the wisest course ; that the dredging
out of a yard in the upper reservoir as compensation for a yard filled in in the
harbor, would prevent the filling in again, or would tend that way by contin-
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ually scouring the channel to a certain extent. If the throat of the river was
open and excavations should be made in the reservoir above, we should have
a scouring force for all eternity. So that really, compensation in kind is the
verybest thing if it could be applied ; but this method does not seem to be
practicable, unless you can rebuild the bridges. There is a plan of perfecting
them, I believe, now before the board of Harbor Commissioners, acting with
the Railroad Commissioners as a joint board, contemplating the rebuilding of
the railroa I bridges over Charles River, constructing, in the place of the
bridges now there (which really obstruct the tide-water almost entirely, giving
it a head of six or eight inches), one or two large bridges, with stone piers,
having spans of one hundred feet or more, so that we should have nearly as
large a section as if there were no bridges there. Charles River and Warren
Bridges would also have to be reconstructed, and with the river opened in this
way the system of compensation in kind might be resumed. The principle has
remained the same throughout. I don’t understand that the law confines the
principle of compensation to any particular method ; it simply states that it is
to he applied to excavations in the tidal basins above, to dredging, or to the
general improvement of the harbor. That seems to be a very wise provision,
for in some harbors and rivers it has been found necessary not only to avoid
dredging, but to place wing-dams to insure the scouring out of a particular
part of the channel. The law seems to me to be a very wise one.

Q. (By Mr. Parker.) Don’t you think it as important to get rid of the
scour that is going on below Chelsea Bridge, as that below the bridges on
Charles River ?

A. Both should he improved.
Q. Is there any plan for remedying that ?

A. No, sir ; not that lam aware of.
Q. (By Mr. Tuttle.) You said, in making your computation in regard

to the operations in twenty-six years, that it would take $7,000 a year to
keep the upper harbor in a proper state ; have you any data from which you
state that there has been more accumulation within the past few years than
formerly ?

A. No, sir; we have made no survey which would tell. I should think
that the deposits had increased, because the number of piles in the bridges,
and other obstructions, have been increased. The number of piles in 1861, I
think, was 11,000 ; now, I think, it is a about 13,000. They have been
driving piles all this time, and some of these bridges have piles which if driven
in juxtaposition would go once and a half across the river. Every pile is an
obstacle to the current; if they were all in the direction of the current it would
be a different thing. You cannot fill in around the wharves of the city, or
anywhere else along the sides of the channel, without the effect being felt
throughout the whole length of the channel that is above it.

Q. Here are wharves running down like Long Wharf, with docks between,
into which the tide-water runs up ; if these docks were filled in and made a
solid street, would that operate to the injury of the harbor ?

A. O yes; you cannot encroach upon the tidal volume anywhere without
affecting the scour.
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Q. Your opinion is that the laying out of a street like Atlantic Avenue
would operate to the injury of the harbor ?

A. Yes; it would operate to form a deposit below.
Q■ (By Mr. Stackpole.) How does that compare with the injury of

filling up the reservoir above ? Is there as great an injury done by filling up
the docks, as there would be by filling an equal amount in the Charles River
reservoir ?

A. I should say that it would be a greater injury to the harbor, the filling
of Atlantic Avenue than the filling of a like amount above the Charles River
bridges at the present time.

Q. How does it compare with the filling at the South Boston flats ?

A. I should say it would damage the harbor much more. Atlantic
Avenue acts almost directly as a tidal basin; the water flows in there and is
right at hand to aid the ebb tide in the scouring process, and is probably
carried out to sea; while the water on the South Boston flats does not operate
to scour out the channel to the same extent. There is very little motion on
the South Boston flats; no current action at all I believe.

Q. (By the Chairman.) Your theory is that the filling in of the South
Boston flats would be a benefit rather than an injury ?

A. Yes, sir ; it will contract the ebb tide that comes out of the rivers, and
will keep them in one continuous volume. They will be carried right on
with all the force and inertia they possess, instead of being spread out and
their velocity thereby checked. The channel will be benefited, because it
will throw the whole body of water in a direct line towards the main ship
channel.

Q. (By Mr. Nowell.) When the whole seven hundred acres are filled
in, it will improve the harbor very much ?

A. That is the opinion of almost all who have investigated the subject
thoroughly. General Totten, Professor Baohe, and Admiral Davis satisfied
themselves that it would be a permanent improvement to the harbor by keep-
ing the volume of water compact, and retaining intact the momentum of the
current, so that it will pour right through by Governor’s Island and Fort Inde-
pendence, and scour out the upper middle. That becomes a very important
element. I am dredging a channel through there 2,200 feet long, and it
would take a vast amount of money to make the channel very wide, the bot-
tom being composed of such hard and tenacious material. I dredge it out in
a direct line with the channel as it will be if the wall is constructed in front
'of the South Boston flats. I dredge it down to a depth of twenty-three feet
at low water, so that it will admit the heaviest draft vessels. After we have
dredged it out, if the scour is increased it will keep it clear forever, but with-
out some improvement I think it would fill in again eventually, because there
has been a filling in already. So there must be some other improvements in
order to reap the full benefit of the improvements I am carrying out now.
That is to say, the General Government has done so much, that the city or
State must do more in order to receive the full benefit of the money that has
already been expended.

Q. If the harbor was only five hundred feet in width, with a straight
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channel, the scour of Charles Elver and the other reservoirs would probably
be sufficient without any artificial aids ?

A. It would probably excavate it down to hard clay. My diver has found
a bottom perfectly clean and smooth in the locality, that is, a little above
Long Wharf, near Battery Wharf, the scour is so great there. When you
get down to hard clay the scouring force of the water is rendered null; it
cannot act on the clay.

Q. (By Mr. Ware.) The benefit to be derived from the wall is the
especial benefit which you have indicated, and has no reference to maintain-
ing the tidal volume displaced by the filling in of the flats ?

A. None whatever.
Q. (By Mr. Parker.) The principle of compensation inkind you don’t

intend to give up as to the rivers, or the basins between the rivers, or the
South Boston flats ?

A. No, sir; not for the basins.
Q. You intend to apply the same principle to the middle basins that you

have applied to the two rivers ?

A. Yes, sir.
Q. (By Mr. Ware.) Would it apply in the basins themselves? Suppose

you filled up in one part of the basin, and excavated in another part, would
the principle of compensation there apply ?

A. Certainly. I don’t understand that the doctrine of compensation has
been abandoned at all. I cannot conceive that with a proper understanding,
any one could get that idea. The method has been changed a little, a change
forced by the existing circumstances, but I understand the compensation to
be perfect and complete. If you fill in a yard and dredge out a yard, that is
to my mind a complete compensation.

Q. (By Mr. Parker.) It is designed to apply the principle of compen-
sation to each of the basins ?

A. Yes, sir ; so I understand it.
Q. The method proposed by the Advisory Council for obviating or for

meeting the difficulties caused by encroachments was different from the one
contemplated when the law was passed. They found they could not excavate
to advantage in the Mystic Kiver and in the Charles Kiver basins, and they
proposed another means ; they proposed another way, as I understand it; that
is, the filling up of the South Boston flats, the building of this wall, and the
dredging in front of the wall. That excavating there was getting your com-
pensation, of another kind, but still it w«s getting it.

A. I don’t know what the idea was at the time of the passage of the law,
because 1was not here at the time. But the law itself seems to give its own
interpretation. It says that the compensation shall be made either by exca-
vating the tidal basins, or by dredging the harbor, or by other improvements
which in the judgment of the Harbor Commissioners shall be deemed to bo
most advantageous in the harbor. It leaves it just in that way, and it ap-
pears to be a wise provision.

Q- The Commonwealth was to make this excavation in front.
A. That is another law.

8
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Mr. Ware. That plan was not devised until 1867.

Q- As I understand, that meets the difficulty; the building of the wall
was to keep up. a healthy condition in the harbor, and the Commonwealth
was going to do it, and was going to make money out of it by filling up the
South Boston flats ?

A. The law of 1868 says expressly that the filling up the flats shall be
compensated for by the dredging out the harbor to twenty-three feet in
depth. It defines the compensation (by dredging out the harbor), and the
Commonwealth is to do it.

Q. Now, then, the question comes up, whether by doing that you are
going to remove the accretions which have been proved to exist between
the Boston wharves and the East Boston wharves,—whether nature is going
to do the rest, or whether this compensation fund is designed to finish what
nature perhaps cannot do in the way of removing these accretions ? Is
it likely, if you make this excavation in front of the South Boston flats, and
have more water there, a larger fall, that these accretions will be removed ?

The accretions have amounted to six or seven inches between Boston and
East Boston in twenty-six years,—the average would be perhaps four or five
inches—that is, above the portion of the channel which the Commonwealth
undertakes to excavate. Now, then, is it expected that, when you have made
this excavation in front of the South Boston flats, without any dredging you
are going to get rid of this accretion above ?

A. I don’t understand that you will. The idea is to use this fund to
dredge out wherever It becomes necessary to remove shoals. Deposits will
always take place so long as sewers enter the harbor. The deposits in some
foreign docks have been at the rate of one and a half inches in ten days;
and in some instances it has been at the rate of three inches in ten days. The
effect of this must extend out into the harbor and produce an injury. “ Ste-
venson on Harbors ” finds that the filling in of the docks is one-tenth of an
inch a day, and in some it is as high as three-tenths of an inch a day. That
gradually fills out into the harbor, and has to be dredged away. I under-
stand this fund is to be used by the Harbor Commissioners to remove all ob-
structions wherever they may exist, and in the best manner they can according
to their judgment. With regard to the amount that the city was to pay,
$61,000 according to the estimate of Professor Whiting, there seemed to be
some misunderstanding about that ; the city engineer makes it out 570,000.
I believe he bases his estimate on the idea that the whole tidal prism was
filled in from low-water to high-water. But at the head of the dock there
was a considerable bank of mud exposed at low-water. I think Professor
Whiting is correct in taking into account, that bank of mud, and he makes
the assessment $61,000 only.

Q. (By Mr. Tuttle.) At the foot of Long Wharf there has been con-

siderable shoaling within the last year or two ; what is the cause of that ?

A. There are two causes : one, the meeting of the currents of Charles
River and Fort Point Channel at justabout that point; and the other is that
the sewers of the city discharge themselves there.
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Q. Do you think that the filling up of Atlantic Avenue had anything to
do frith it ?

A. I cannot say positively myself; it is claimed that the filling in has
placed the sewers in a new locality, and that that has caused a rapid increase
of deposit in that locality. I have not made any surveys. I should say that
it was extremely probable that these deposits were made by the city sewers

emptying themselves there. An application has been made to the Harbor
Commissioners to remove those shoals, but they were unable to do it for want
of funds.

Q. (By Mr. Stackpole.) Suppose this fund is not large enough to do
all the dredging that the Harbor Commissioners want ?

A. I don’t think that less than $lO,OOO a year will, in the present state of
things, keep the harbor clear.

Q. Suppose they didn’t get $lO,OOO ?

A. The harbor will fill up and be ruined.
Q. It must be dredged out by somebody in order to keep it clear ?

A . The general government will not do it; I never could recommend it
myself; we have come up as far as we had a right to do. The government
has improved the main ship-channel, and I think has been extremely liberal.
I have expended half a million dollars myself since 1867; and the last Con-
gress made an appropriation of $lOO,OOO more. I have been in Washington,
and they have said to me, “We have been extremely generous to you.” I
told them they had done a great deal, and that the city of Boston and the
State felt grateful for everything which had been done. Everything is work-
ing harmoniously, and I don’t think there is any disposition to stop the present
scheme of improvement. The United States will carry out what they are
engaged on now, but they will not, I am confident, come further up the har-
bor than the upper middle bar ; and that is the limit, I think, of what can be
reasonably expected of the general government.

Q. (By Mr. Parker.) Do they propose to take care of the harbor below
that ?

A. Yes, sir; they regard that as their duty.
Q. (By Alderman Peirce.) How long have you been stationed here ?

A. Since June, 1807.
Q. From your observations of the displacement of tide-water, do you think

the displacement which will take place is likely to produce a sufficient fund
to furnish $lO,OOO per annum, judging from the displacements of tide-water
since you have been here, throwing out Atlantic Avenue, which is an excep-
tional case ?

A. Without that the fund is not sufficient.
Q. In the plan for filling the South Boston flats you have relieved the

State from making compensation ?

A. No; that is the law of the State.
Q. You think that in front of that filling material will collect, and you

have made no provision except that if any material collects there the
Commonwealth will dredge it out. Why is it not fair to make the same
agreement with the city of Boston for any harm coming from Atlantic
Avenue ?
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A. I don’t think we could trust the city of Boston sufficiently. It would

be very difficult and expensive to trace an injury directly to the filling'as a
cause. The Atlantic Avenue wall was built in violation of contract; and the
contract was not enforced when attention was called to its violation.

Q. (By Mr. Goodman.) The same difficulty occurs in other harbors
besides Boston ?

A. Yes, sir; I instanced the harbor of Baltimore as being a remarkable
case, where they have no scouring power at all. The harbor is kept clear
entirely by dredging, and dredging is made the duty of a department of the
city government.

Q. That is done at the expense of the city; at other places how is the com-
pensation arrived at ?

A. They assess the owners of the wharves there. Every dock is dredged
out, and the owners of the wharves pay into the city compensation for just the
amount that is dredged out. The city dredges the body of the harbor at its
own expense. It is very costly,—-I think something like 840,000 a year.

Q. (By Mr. Nowell.) The flats which the State is obliged to dredge
out in Boston Harbor are very little above low-water mark, are they ?

A. The wall is to be placed in a considerable depth of water; I don’t
recollect exactly the depth,—l think it is six or seven feet at low water.

Q. How will this dredging out affect the harbor; will it increase the scour
or decrease it, or not affect it at all ?

A. The volume and depth are elements that are to be considered in the
scouring effect; they add momentum. But what they call a tidal prism is
between low water and high water. There is no doubt that depth of water
gives power that aids is scouring out the harbor.

Q. I supposed the only advantage would be the increased area where ves-
sels might lie.

A. When this is dredged out it will make a total of about a thousand
acres in the upper harbor, inside of Fort Independence and up to the bridges.
I suppose three vessels could be moored in an acre, which would allow three
thousand vessels to lie in the harbor at a time, and that is perhaps about as
large a space as Boston will ever require. I cannot say positively about that,
of course, for we don’t know what the wants of Boston may be in the future.
It may be that she will want the whole harbor, and that it would have been
better to have dredged out these flats than to have walled them up. If Bos-
ton becomes an immense city she may want the whole of that room over the
South Boston flats. At any rate you will get, with that wall constructed, one
thousand acres of anchorage ground, which will accommodate three thousand
vessels.

Q. But the principal improvement of the harbor is the contraction ?

A. I don’t know that I would say that that is the principal improvement.
I conceive one great improvement to be the increasing of the anchorage
ground for heavy vessels. I think the contraction is an important improve-
ment, but I think the greatest improvement is the extension of the area of
the anchorage ground for large vessels.

Q. (By Mr. Ware.) You said that the United States government pro-
posed to take care of the lower harbor ; would the government have any dif-
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ferent feeling in regard to it, assuming that the shoaling and obstructions
which take place there are caused by encroachments permitted or made by
the State and city ?

A. They certainly would ; that would become an element at once. The
government understands thus far that the State of Massachusetts and the
city of Boston are extremely' liberal in their views. The city' of Boston had
a survey made, the plans of which are now in the Harbor Commissioners’
office, which cost the city about $BO,OOO. When the first commission of dis-
tinguished officers came here to superintend those surveys, everything was
done at the expense of the city, and the city seemed to be very liberal, and
to take a lofty view of the necessities of the harbor, which was regarded as a
National harbor, and State harbor, as well as the harbor of the city. The
United States have retained that idea of the city which was obtained at that
time. Then the State of Massachusetts organized this board of Harbor
Commissioners, who have done excellent work. Massachusetts was the pio-
neer in this as in other good things, and other States are following in her
wake. The government considers Massachusetts the pioneer in this improve-
ment, and is willing to give its aid and to act in harmony with the State.
This purpose of cooperation between the two governments caused the crea-
tion of a permanent board of influential citizens, having the confidence of the
legislature, and empowered with the right of petitioning Congress, &c. The
government has the idea that everything here is upon a solid and firm basis,
and is being carried out according to a well digested and scientifically con-
ceived plan. The fact that General Humphreys, Professor Peirce, Professor
Bache, GeneralTotten and Admiral Davis have been on this board is a war-
rant of the good understanding that existed. We have just been granted a
large appropriation, notwithstanding the opposition of the great West, whose
influence is always thrown against the New England States in such matters.
Boston has got half a million dollars within the last four years, against all the
jealousies of the West; which is an enormous sum, considering what a small
part of the Union it is, and that the foreign trade has fallen off as it has. I
think this action of the city will have a tendency to impair the confidence of
the general government, which now exists. That is my opinion. Not that I
would make any trouble myself; lam not disposed that way. But I think the
general government would look upon it as an indication that for some reason
or other the city was willing to allow parties to do that which would result in
injury to the harbor. The government was very much shaken last year
in regard to the Act passed^tolerating Maverick Bridge. A commission was
sent by Congress to examine into that case, and the government of the UnitedStates decided that the bridge should not be built. That led to a dispo-
sition to remove the Navy Yard from Boston Harbor, which is still agitated.I believe that was the very first tiling which caused that agitation, and
whether it will culminate in the removal of the Navy Yard, or whether it is
desirable to keep it here or not, I don’t know. That was the first break
made in the confidence of the general government in regard to the city.
The harbor improvements now in progress will undoubtedly be carried out,
and I hope the present attitude of the city will be abandoned.
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Q. What is the general government doing now in regard to the other
harbors of the State ?

A. For Taunton harbor the government appropriated last year $lO,OOO,
this year $lO,OOO ; Ilyannis, last year $12,000, this year 810,000 ; Province-
town, last year $12,000, this year $6,000 ; Plymouth, last year $lO,OOO, this
year $lO,OOO ; Boston, last year ninety odd thousand dollars, this year
$lOO,OOO ; Newburyport, last year $12,000 j Merrimack River, above Haver-
hill, last year $13,000, this year $25,000. The government undoubtedly will
within ar few years make an appropriation of two millions of dollars for a
breakwater in Barnstable Bay ; and private i ndividuals have then agreed to
build the Cape Cod Canal. This canal will be one of the greatest improve-
ments, especially for the coasting ftade, which is now going to be the great
trade of Massachusetts. The coasting trade is what is building up Boston
now. I believe there is a proposition to put on a daily line of steamers to Bal-
timore and Philadelphia. The coasting trade is increasing to an enormous
extent, and it is the class of vessels engaged in this trade that want to go
through the Cape Cod Canal. Boston is more interested in that great
improvement than any other improvement in any other part of the country.
Three thousand coal vessels came to Boston last year.

Testimonyof Mr. Henry L. Whiting.

Q. (By Mr. Ware.) You are an assistant in the Coast Survey ?

A. Yes, sir.'
Q. Chief of topography ?

A. Chief of field topography. I have been in the Coast Survey over
thirty years.

Q. What has been your work ?

A. My duty has been mostly confined to topographical and hydrographi-
cal surveys rather than physical surveys ; but I have cooperated in the latter
and furnished the bases for them.

Q. Have you been in the habit of making studies of the effect of the
action of tide-water in the maintenance of harbors ?

A. Yes, sir, I have always been greatly interested in that, and I have
cooperated in such surveys, although I am not authority, perhaps, in that
particular department or field of study.

Q. You have aided in the surveys of Boston Harbor V
A. I have made topographical surveys which furnished the bases for all

the surveys which have been made. I made surveys in 1847, in 1859 and
1860, and some other local surveys. I made a survey of South Bay in 1857.

Q, Whether or not in your judgment Boston Harbor is one that is main-
tained by scour ?

A. I think so, unquestionably. ,

Q What in your judgment is the effect of diminishing the volume of
tide-water ?

A. I think justas much as you diminish it you lose power; or lose the
force which was originally there, and which created the channels. But for
the fact of these reservoirs existing, and of the narrow outlets, and the islands
contractin'* and forming the upper harbor, as a basin, we should have had no
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deeper water than there is in Quincy Bay, or other bays that have not this
peculiar formation.

Q. "Whether the present state of Boston Harbor is such as to make it
desirable and necessary to maintain the tidal volume as a means of scour ?

A. I should think it was very necessary indeed; that it ought to be very
carefully watched and guarded. The tendency of encroachment is to shoal-
ing.

Q. How do you understand this matter of compensation ?

A. I have always understood it the same, and have expressed tlfe same
views as those expressed here by Professor Peirce, Professor Mitchell and
GeneralPoster, that the change adopted was one of method only. I never
imagined that the principle of compensation had been given up. There has
been a good deal said in regard to the contraction of these straits, pathways,
or narrows, particularly of Charles River; it seems to me that the great
trouble is that the term “ contraction ” has led to some misunderstanding. I
think it is more obstruction than contraction. As far as my knowledge goes,
those shores have remained as they are now, and the outlets have been the
same in,width and section, as now, for a great many years. It has been
obstructed by the driving of piles. If you should put down a single row of
piles in a line with the current it would take up-very little section, but to put
them across the stream, as those railroads have done, it dams the water up
frightfully.

Q. It is a fact, I believe, that if you should put those piles'which obstruct
threads of the stream beside each other they would extend once and a half
across the river ?

A. 1 forget the exact number, but I think that the number that was there
when the matter came up before the legislature are so located as to stand
continuously once and a half times across the stream I think in regard to
this trouble, and the discussion of means of improvement, that we have hardly
begun to apply any remedy. I think the bridges are poor ; poor in charac-
ter, and poor in structure of that character, and there is room for great im-
provement in them, and the expense of doing that would be nothing in com-
parison with the improvements that would be gained, both in making the
basins available for commerce, and in relieving the flowage.

Q- (By Mr. Parkkk.) I should like to ask Professor Whiting if he feels
well assured that there is a constant accretion going on between East Boston
wharves and the principal wharves of Boston, and if there is such a one,
whether it is likely to be accumulative ? Whether it is an appreciable thing,—
one that is of a character w-hich ought to be met, if you use ordinary pru-
dence ?

A. Yes, sir; I understand it to be appreciable, very decidedly. I don’t
understand your exact locality.

Q• I understand that between Cunard Wharf and the head of Commer-
cial Wharf, below a line running between these two places, there is one hun-
dred acres stretched across the harbor wliicli lias silted up in twenty-six years
six inches. Now, in the first place, is that a positive injury to the harbor?

A. Yes, sir ; I should say it was.
Q■ If it is an injury, is it one that is just as appreciable as though it was

a good deal larger ; that is, can you understand its character justas though it
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was a good deal larger ? Docs it come from constant causes, causes that
could be ascertained ? Are the forces which have produced it constant, so
far as you have discovered, now ?

A. Yes, sir; there are one or two hundred acres below that line in the
main body of the harbor which have shoaled about four inches, if I remember
right.

Q. Is that an appreciable thing; must there be causes for that which you
must guard against ?

A. Yes, sir ; unquestionably.
Q. Then whatever the causes are, that silting is going on, and it is neces-

sary to be met in some way ; the best way you can. Now, then, the remedy
proposed, as the Committee understand it, is excavating in front of the new
wharf. Instead of excavating now to get a larger amount of water dis-
charged at each ebb tide, as at first proposed, you give that up, and instead of
going into these rivers and excavating, you propose that the Commonwealth
should undertake this remedy by dredging in front of its new wall. That
is a remedy, as I understand it, that has been specifically proposed by the
scientific gentlemen who have been engaged in investigating the questipn.

A. Would you call that a remedy ? Does it not merely accompany an
improvement. The improvement of the flats, and the dredging off of the
shoal ground in front are to be made one substantial improvement.

Q. I looked upon it as a little more than that; I thought it was a positive
remedy, so far as it went; incidentally to be sure. I supposed it went farther
than merely to add to the depth of the harbor at that point. I supposed that
the Council and Harbor Commissioners had reckoned upon that operating
more or less to carry off this accretion above; that the tendency would be
not only to prevent further accretion, but that it might reserve a part of that
which is there now.

A. I never have understood it to go so far as that.
Q. I don’t know. But at any rate it is the thing to be done now instead

of excavating in the rivers ?

A. Yes, sir.
Q. This fund was for the purpose of removing this accretion above this

area that the State is to excavate ?

A. Yes, sir ; and the fund was to be given into the hands of a State
Board of Harbor Commissioners, an organization which would seem to be as

disinterested as any that could be devised. As Professor Peirce said, the
harbor belongs to the western counties as much as to the eastern, and to the
State as much as to Boston, in proportion.

Q. Do you suppose it will be an improvement to the harbor to have those
flats filled in, and the excavations made in front ?

A. I don’t know that my own views in regard to that are important. I
have not really studied it, and I was not here when it was thought out. I
have taken the thing rather for granted. I think it is a fine scheme. I think
it will be a benefit to the harbor. I have had thoughts such as those sug-
gested by General Foster, whether or not the harbor in the remote future

might not want more room.
Q. Couldn’t you make it above, if that should be necessary ?
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A. Hardly, sir; I should consider the basin between South Boston and
East Boston, and Boston above Governor’s Island, as the great basin of the
harbor. The time might come when you would want more room than would
be given in this space. But that is a long way ahead. I think large ships
want more room, perhaps, than some judge they would.

Q. I should like to know whether you consider that a benefit to the har-
bor?

A. I always had a view in regard to it, that the walling in was for a spe-
cific purpose ; that over those flats the tidal current was almost inoperative,
and the object of building the wall was to confine the general movement of
the water, and make, it follow the main channel, while you kept this area out-
side of the wall, which is a large area still, open for deep-water anchorage. I
think, upon general principles, that the active power in the harbor here might
be increased and that good will result from it.

Q. (By Mr. Ware ) The United States Commissioners originally rec-
ommended this wall, without reference to filling, as a harbor improvement.
The filling was merely incidental, and the digging out of the harbor was
secured by the filling. The mere filling is remedial, so far as it secures the
removal of the shoal, but not so far as it operates upon the forces of the har-
bor. We don’t feel certain that there will not be a tendency to filling up
again after the excavations are made in front of the wall. You will observe,
in the opinion of the Advisory Council, given in 1868, that they recommend
this fund of half a million dollars for the purpose of maintaining the depth
gained in the main channel by this excavation, and for the preservation of the
present depths elsewhere in the channel.

A. Touching this recent shoaling in front of Long Wharf, and the specu-
lations in regard to the cause, it seems to me to be difficult, without a survey
and without more data, to find what the cause is. There are three causes
which may have produced it. One is, of course, the motion of the currents
of the main and Fort Point channels ; then there is the change of sewerage;
again, the mud and material dumped on the South Boston flats within the last
year or eighteen months may have been a cause. Operations were com-
menced there by the Boston, Hartford and Erie Railroad, and though the
material was secured by this bulkhead and its wing, that has given way, and
a portion of the soft material has washed down. It is a question whether, as
the shoaling occurs just about this time, it may not be one of the sources of
trouble.

Q. (By Mr. Parker.) Is that a reason why the filling up of these flats
should be prosecuted at once ?

A. I think so, certainly. Physically, the harbor is left by the suspension
of that work in a very unfortunate condition.

Testimony of Frederic W. Lincoln.

1 Q- (By Mr. Ware) Please state how this doctrine of compensation
arose; and how the United States Commissioners came originally to be ap-
pointed. I believe you were mayor of Boston at the time ?

A. Some time, I think it was in the year 1859, I was mayor of the city of
Boston, and had a great deal of anxiety in regard to the harbor. Professor

9
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Bache »s then down in Maine with the steamer on the Coast Survey,
and 1 sent a note to him, asking him whether he would be so kind as to
come into the harbor of Boston, and make some surveys to see whether any
change had taken place since the surveys made by the United States author-
ities some years previous. Professor Bache accordingly came in and spent
several days in making soundings, and he came into my office shortly after-
wards, and said there had been some material changes in the harbor, that it
was very necessary indeed should be looked after. Mr. Comins was then a
member of Congress, and I sent a note to him asking if in the general appro-
priation bill the sum of 820,000 could Jnot be put in for a survey of Boston
Harbor. It went into the bill, but there was some discussion in Congress. It
Was said that Boston had already had a survey at the cost of the United
States; why should she want another so soon ? The matter of course was
then dropped, but after some more conversation with Professor Bache, we
thought of a project of having a commission appointed to make a thorough
examination. Not a local commission, but a commission composed of persons
connected with the United States itself, as we contemplated that by and by
something would be done, and that some appropriation would be required of
the United States. I sent a communication suggesting something of the hind
to the city council, and they immediately adopted my suggestion, and author-
ized me to proceed to Washington to see if I could get such a commission ap-
pointed. Mr. Buchanan, then President of the United States, met me very
favorably, and I succeeded in seeing the Secretaries of the Treasury and of the
Navy and War, who consented that these three gentlemen should act as the
first commission : General Totten, Chief Engineer of the United States; Pro-
fessor Bache, Superintendent of the Coast Survey, and Admiral Davis, who
represented the scientific department of the United States Navy. That com-
mission came on here immediately upon receiving authority from the United
States Government to act in behalf of the city of Boston, and went on with
their duties; the city government from year to year making appropriations
for the work. The Commission presented every year one and sometimes
two reports, upon the progress of the work. About that time, also, an interest
was attempted to be made with the legislature, calling their attention to the
subject. There was no harbor committee at that time in the legislature, and
all matters connected with the harbor were referred to the committee on
Mercantile Affairs Insurance. I heard gentlemen who had been on that
committee speak of it, and happening to be a member of the legislature two
or three years myself, I felt it was very important for the Commonwealth
that there should be a standing committee on harbors. It was suggested,
and a harbor committee was appointed. The city government had got
nearly through with the preliminary surveys of the harbor, when it was

suggested that a permanent State harbor commission should be formed to
look after these matters, accumulate information and take the place of the
occasional commissions that had been from time to time frequently ap-
pointed ; and a harbor commission was established.

Q. What were the expenses of the survey by the United States Commis-
sion ?
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A. I should think they amounted to some seventy or eighty thousand dol-
lars.

Q. Did the city urge the establishment of this doctrine of compensation
upon the Commonwealth ?

A. Yes, sir.
Q. They urged the State to apply this principle to Boston Harbor ?

A. Yes, sir. This same commission, after the city government had com-
pleted its work—although General Totten had died—these same gentlemen
who were the Commissioners of the city, became the Advisory Board of the
Commonwealth’s Harbor Commissioners.

Q. 1 understand you that these United States officers were selected with
a view to obtaining appropriations from Congress ?

A. It was to have an influence with Congress. I can say, from my own
knowledge before I went on to the Commission, that this Commission repre-
senting the Commonwealth is a realpporerwr er with the general government.
Representing as they did the Commonwealth of Massachusetts, the Commis-
sioners had a great deal of influence in getting the appropriations through
Congress for the benefit of the harbor.

Q. (By the Chairman.) Do the reports of the United States Commis-
sioners end with the tenth report of that first series ?

A. Mr. Ware, Yes, sir.
Mr. Lincoln. All the other communications have been directed to the

Harbor Commissioners.
Q. (By the Chairman.) Who paid for the services of this United

States Commission ?

A. The Commissioners served gratuitously, the expenses oft the surveys
were borne by the city government of Boston. In regard to this doctrine of
compensation, it grew out of the scientific study and explorations of the har-
bor by and under the United States Commissioners.

Q. (By Mr. Ware.) The city government recommended this principle
of compensation to the State government ?

A. Yes, sir; and the city of Boston paid the first sum into the compensa-
tion fund, I think some seven or eight thousand dollars.

Q. Have you known of any objection on the part of citizens to the appli-
cation of the principle of compensation ?

A. No, sir ; I never have.
Q. Did you know that the city government had any such application as

this in contemplation, before the city committee made their report to the city
council ?

A. There was no opportunity of my hearing of it. The city government
never asked the Commission to come before them to make any abatement, so
far as I know. The first 1 knew of it was through the newspapers.

Q. (By Alderman Peirce.) I understand that you know of no citizens
of Bostonw ho have objected, prior to this proceeding, to this compensation in
kind. I will ask if you remember the report made to the legislature, signed
hy Moses Kimball and Avery Plumer, in which they repudiate the whole doc-
trine of compensation ? Are they not influential citizens of Boston V
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A . Perhaps I ought to withdraw that remark. I don’t think there has
been a general feeling among the citizens of Boston against it.

Q (By Mr. Ware.) Messrs. Plumer and Kimball are opposed to it as
matter of theory. Those who have extended their wharves have not opposed
it, have they ?

A. No, sir. I believe that always where the Commissioners have stated
any sum to any proprietor of a wharf as a compensation for the extension of
the wharf, he has very willingly money into the Commonwealth’s
treasury.

Alderman Peirce. We stated in our report that the gentlemen had per-
formed their legal duty. The whole matter had been so exhaustively dis-
cussed, by themselves'and the Advisory Council, that we did not deem that
there was any need of further inquiry of them. There was no intentional
neglect of those gentlemen; we considered that they were in the discharge
of their duty.

Testimony of W. E. Richardson. [Treasurer of Central Wharf.]
Mr Richardson. Mr. Chairman and Gentlemen : I do not appear here

for the city or against their asking for this relief; I appear for five lines of
steamers running out of this city every day, and I have the name of each
one of them with me. It seems to me that until Atlantic Avenue was built,
all the sewers emptied into the heads of the docks, and the city then, in order
to inaugurate a new plan, concluded to take all those sewers and bring them
into one immense sewer, which should empty into deep water. Previous to
this they emptied into the heads of the docks, and the contents were dredged
out by the corporations at their own expense, and taken away, because it was
for their interest to prevent the filling up of the channels of the harbor.
The wharf owners took out one hundred scow loads a year that came into the
docks. The city got an Act from the legislature and carried these sewers
down and emptied them into deep water; the first and -only experiment of
the kind ever tried, I believe. It ivas done, although the corporations and
steamboat captains tried all they could to prevent it. The captains of the
Baltimore line, Portland line, Philadelphia [line, and New York line of
steamers have found it very difficult during[the last year to get into their
docks, and the difficulty has become so serious that they have applied to the
wharves for some assistance and protection. For this purpose the following
petition was got up:

To His Honor the Mayor, and the Aldermen of the City of Boston:—

The undersigned, deeply interested in the navigation of Boston Harbor,
either as owners, agents, or masters of steam vessels, have watched with great
interest the continued growth of a bar or obstruction off the ends of India,
Central and Long Wharves, commonly known by the name of Fort Point
bar, and which is now from two to three hundred feet from the ends of those
wharves, the serious importance of which has induced the undersigned to
bring the matter before your honorable body as the guardians of Boston
Harbor

Within the last twelve months the bar or deposit has increased so fast that
now at low water it is almost impossible to pass over it with a vessel drawing
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from eleven to twelve feet, without grounding. We believe that the increase
of this bar has been largely augmented by the deposit continually flowing
from the large common sewer now discharging at the end of Central Wharf;
and we also believe that, whatever may have been the cause of its great
increase, a matter of such vital importance to the harbor of Boston, and which
presents an aspect so threatening to the interest of the steam lines which we
represent, will receive that attention which its importance demands.

This is signed by’the agents of the Baltimore steamer, the Portland line,
the Philadelphia line, and the New York line, and by every captain of every
vessel that runs, and these captains make trips from three to five times a
week, and have been doing so for the last five to fifteen years, every man of
them. They have said that it was caused by the sewer, but whatever the
Cause, they have applied to the wharves, and through the wharves to the city,
for protection. I went to the United States some time ago to see if they
could do anything, and they said, No, that it was out of their jurisdiction. I
went to the State and the State said it had no funds. The city received this
petition some time in February, and the committee to whom it was referred
reported some time in February that there was no reason to believe that the
trouble was caused by the sewerage, which had only been flowing six months,
and they referred it to the Harbor Commissioners. The sewer has been
flowing nineteen months, and all this matter has been collecting at the head
of Long Wharf and Central Wharf, at the rate of one hundred scow loads a
year. Until within the six months they refer to, the sewers went down as far
as Richmond Street, and they then brought them up and emptied them into
a tremendous great sewer that not only took what used to flow in at the north
part of the city, but at the head of these wharves. These captains all be-
lieve that it is the sewerage which is stopping them. Something is stopping
them, for they have been caught there when they have had a load, sometimes
one, two or three hours ; and when I told them I might get a chance to have
some work done by the State if the Commissioners could get a fund to go to
work with whenever the demands of commerce required, they desired that I
should come before the Committee in behalf of those steam lines and present
a few of the facts. We thought we saw a chance that this fund would give
us relief. It is about all of the lines that run into Boston which desire it;
I believe it is all the regularTines; and I presume that what business they do
is more than half the coastwise trade of the city of Boston.

Mr. Ware then put in the following vote of the Harbor Commissioners,
and answer of the U. S. Advisory Council, contained in House Doc. No. 169,
1871.

COMMONWEALTH OP MASSACHUSETTS.
Harbor Commissioners' Office, City Hall, I

Boston, March 8, 1871. j
Hon. Harvey Jewell, Speaker of the Ilinise of Jiepresentatives.

I herewith transmit the answer of the United States Advisory Council, inreply to the inquiries in the following vote ;
Voted, That the Advisory Council be requested to state to the Board

their judgment as to the importance and expediency of applying the princi-ple of compensation to the upper harbor of Boston, as prescribed in section 4
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of chapter 149 of the Acts of the legislature of Massachusetts for 1866,and
whether and to what extent any investigation made since the reports of the
United States Commissioners to the city of Boston, and particularly the in-
vestigations mentioned in the report of the Advisory Council to this Board,
appended to the report of this Board to the legislature of 1868, have modi-
fied the basis upon which the principle of compensation has been maintained.

I have the honor to be, with the highest respect,
Josiah Quincy, Chairman of Harbor Commission.

To the Harbor Commissioners, State of Massachusetts, City Hall, Boston.
Gentlemen :—The Advisory Council has had under consideration the

vote of inquiry, addressed to it on the 4th instant, by the Harbor Commis-
sioners, and has the honor to submit the following Report.

The vote comprises two interrogatories,—one relating to compensation in
the upper harbor; the other to a supposed modification of the basis upon
which the principle of compensation has been maintained. They will be best
answered separately.

First. We, the members of the Council, agree unreservedly and unani-
mously in the opinion, that it is important and expedient to apply the princi-
ple of compensation to the upper harbor of Boston.

We say this, not only without qualification, but we go farther and say, that
not to apply it to the upper harbor is to abandon it altogether, and to lay the
harbor open to encroachment, by which it may be seriously injured, and its
commercial instrumentality consequently impaired.

The upper and lower parts of a tidal harbor, such as we have often de-
scribed that of Boston to be, may each be regarded as the exponent of the
other, and as the value of the exponent varies, a corresponding change takes
place in the value of the whole quantity.

If we permit ourselves to conceive it possible, that during, the past two
centuries there should have been such a strict and uniform application of the
rule of compensation, based upon the cost of restoring an equivalent amount
of tide-water by excavation, that every infringement upon the water-space in
one place should have been fully counterbalanced by an improvement in
another and suitable place, we have reason to believe that the channels and
roadsteads of the harbor would be in as good condition now as at the period
of the foundation of the city. And in the same manner, dismissing the past
and starting from the present period, and the existing condition of things, if
we desire to preserve the harbor as it is, for the use and benefit of posterity,
we must adhere strictly and faithfully to this vital principle. Thus, itappears
we not only do not abandon the application of the principle of compensation
to the upper harbor, but we wish to enforce it with the whole weight of our
authority.

But this fundamental law of conservation, from which are derived so many
minor modes and rules of proceeding in the theory and practice of engineer-
ing in tidal harbors, may be put in practice in various ways. In ambiguous
cases it is always prudent to take the advice of a professional student of phys-
ical hydrography. But whatever may be the peculiarities of any given case,
and however doubtful may be the expediency of an immediate local applica-
tion of the law in hind,—-doubtful that is in respect to time and place,—there
is one course, previously recommended by us, that may always be followed
with safety. That is, to take compensation in money, to be expended under
the authority of the commissioners for the restoration of water-space, or in the
application of equivalent preservative power, and the removal of injurious ac-
cumulations whenever and wherever they are most necessary.

A tidal harbor, the shores of which have long been the seat of the wharves,
warehouses, bridges, railroads, ship-yards, workshops and manufactories of a
very large and very active commercial population, is, like all other things in

use, undergoing processes of deterioration that ought to be arrested and
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diverted as they show themselves and become «hurtfiil. It is to be remem-
bered, that every case is not as clear as that of South Boston flats, where the.
grant lies on one side of a wall, and the means of restitution on the other.

In general, where water-space has been conceded, it is sufficient if the
means are retained for repairing the consequent loss ; but the time, the mode,
the place of this reparation may be subjects for future determination.

As the agents of deterioration are diverse and complicated in their nature
and action, so also are they in their results.

In some cases the relations of causes and effects are obvious ; in others they
are traced with difficulty. The former may receive almost instant remedy,
such as has been applied to the continued growth of the shoals and spits in
the lower harbor, caused by the degradation of the exposed bluffs of the outer
islands. On the other band, the plan of improvement of the south shore of
the inner harbor was the result of an investigation, long, manifold and labori-
ous.

The advantage of the compensation fund lies in this,—that it can be uni-
versally applied. And it is to be used by intelligent persons, who have made
a study of the whole scheme of the waters combined to form the harbor, and
■who are furnished with the best information by experts, by local residents, by
projectors and by able engineers and hydrographers.

Since this may be our last occasion of addressing the commissioners on the
subject of compensation, we venture to urge, with all becoming earnestness,,
the importance and duty ef exacting from all persons and corporations deriv-
ing benefits from filling up the flats and tidal mudlands in any part of the
harbor, a moderate compensation for their concessions, and this we do for
their own as well as for the general ultimate good.

Second. We reply to the second part of your inquiry by saying, that no
investigations made since the reports of the United States commissioners to
the city ofBoston, including the investigations mentioned in the reports of
the Advisory Council to your board, appended to your report to the legislature
of 1868, have modified the basis upon which the general principle of com-
pensation has been maintained.

The report of the Council here referred to is limited, in its subject and its
scope, to the part of the upper harbor exhibited in the diagram which accom-
panied it. It is a statement of facts and figures covering local changes, and
its deductions are inferences from these changes. But these deductions are
not intended to be received as generalizations.

The rapidity of a current, and its consequent capacity for work, may be in-
creased by two causes,—one the enlargement of the reservoir without change
in the channels, the other the contraction of the channels with an undimin-
ished reservoir.

The latter changes may proceed so far as to make an immediate increase
of the interior water undesirable, on account of excessive scour, and on ac-
count of inconvenience to navigation. But such a condition would not furnish
an argument against the truth and utility of the principle of compensation.
The shifting of the bottom, in that portion of the upper harbor which was
under examination, was caused by encroachment.

The Council did not then follow up the further consequences of these en-
croachments. A consideration of the loss of tidal volume between the periods
of the surveys, which supplied the means of comparison, formed no part of
that brief discussion.

C. H. Davis, Rear Admiral U. 8. N.,
A. A. Humphreys, fir. and Bt. Gen’l U. S. A., Chiefof Eng'rs,
Benjamin Peirce, Sup'l U. 8. Coast Surrey,
Henry Mitchell, Chief I’hy. Hydrography, V. 8. Coast Survey,

U. S. Adv. Council to B'd of Harbor Comm’s of Mass.
February 2T, 1871.
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Mr. Ware put in, also, City Doc. 1870, No. 111, showing the betterment
estimated by the city from the building of Atlantic Avenue to be $1,463,326,
and the assessments for these betterments to be $731,663 and that the esti-
mated cost of the improvement was $962,758.

Mr. Ware further put in the statement of Mr. Davis, the City Surveyor,
that the city had agreed to pay 68 cents a cubic yard for the removal of most
the residue of the material on Fort Hill that had not been used in building
Atlantic Avenue.

Mr. Stacki'Ole. What bearing has that ?

Mr. Wars. It has this bearing. The material of Fort Hill close by
Atlantic Avenue was certainly the cheapest material that could be used, and
was worth for filling all it cost, if not more too, to carry it to the place of filling.
By dumping it down at Atlantic Avenue and paying 37 cents per cubic yard for
the tide-water displaced thereby, instead of paying 68 cents per cubic yard to
have it carried off, the city saves on the Fort Hill improvement 31 cents per
cubic yard on all the material put into the Atlantic Avenue improvement,—in
all some fifty thousand dollars; within eleven thousand dollars of the whole
assessment for compensation.
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ARGUMENT OF DARWIN E. WARE.

Monday, March 27, 1871.
Mr. Chairman and Gentlemen of the Committee ;—The questions under dis-

cussion before you have arisen out of an application of the city of Boston to
be relieved from the assessment for tide-water displaced by the construction of
Atlantic Avenue. The ground of the application for relief from this assess-
ment is stated in the report of the Committee of the City Council that
recommended the application to the legislature, as follows: “We do not see
the propriety of requiring the city to pay a large sum of money when the
theory upon which the requirement was founded is entirely exploded and
abandoned.” Referring to the statute under which this assessment was made,
we see that whenever, under the authority of the legislature, tide-water is
displaced in the harbor of Boston, by any filling or structure, the party dis-
placing the tide-water is required to make compensation in one of three
several ways, according to the determination of the Harbor Commissioners :

either by excavating a corresponding basin somewhere else which will allow
at each tide the same amount of tide-water to enter the reservoir of the har-
bor as it did before the displacement; or by paying into the State treasury
for the benefit of the harbor what it would cost to excavate such a basin ; or
by making some other satisfactory improvement in the harbor which shall be
deemed an equivalent for the injury caused by the displacement of tide-
water (Stat. 1866, chap. 149, sect. 4). This is the statute under which this
assessment is made ; and it is for relief from this statute, either in the form of
relief from this specific assessment, or the repeal of the statute altogether,
that this application is made. Let us first inquire briefly into the origin of
this statute, and then see what ground there is for this assertion that the doc-
trine upon which the statute is based has been exploded and entirely passed
away. The origin of this statute has been laid before the Committee by the
evidence that has been put into the case. Briefly it is this. About the year
1859 the people of Boston became very much alarmed in regard to the con-
dition of their harbor. For many years previous the harbor of Boston had
been made the subject of careful study by intelligent citizens and the best
engineers whose services the State and city could command; acting often as
committees appointed by the city, and commissions appointed by the State.
The results of those investigations, however, was to increase rather than to
allay the apprehensions of the people. In 1859, the public-spirited and enter-
prising Mayor of the city at that time, thoroughly appreciating the relation
of Boston Harbor to the prosperity of Boston, and to her future growth, and

10
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the necessity of action, went to Washington and enlisted the attention of the
government of the United States. With the sanction of the city he obtained
through the President the designation of the heads of several departments of
the government service to act as a commission in behalf of the city to investi-
gate the whole subject, and ascertain the remedies that were required by the
existing state of things. With the consent of the government, General Tot-
ten, Chief of the United States Engineers; Professor Bache, Superintendent
of the United States Coast Survey; and Admiral Davis, the head of the
Scientific Department of the Navy, constituted the Commission. The city of
Boston had besides whatever was available in the departments of service
represented respectively by these Commissioners to carry on this investiga-
tion. Professor Bache had his able assistants in the Coast Survey,—Mr.
Boschke, Professors Whiting and Mitchell, and other accomplished men. Ad-
miral Davis brought whatever aid was required from his department, and so
did General Totten, and his successor, General Delafield. With all these
facilities, the Commissioners came to the study and investigation of Boston
Harbor. They served gratuitously, the city providing simply for the neces-
sary expenditures. The results of these investigations were communicated to
the city in a series of reports extending over several years. Ten reports were
made, the last as late as 1866.

Now, what were the results arrived at? One primary result in regard to
the general characteristic of Boston Harbor was, that Boston Harbor and its
channels were dependent upon and were maintained by the scour of the volume
of tide that swept in and out over all the reaches of the harbor, and up into
the reservoirs above, twice every day; that the force exerted by this move-
ment of the tide-water between the high and low water planes,—for that is the
volume which moves with each tide, a force proportionate to the volume and its
velocity,—makes and maintains for this great port its navigable channels.
Any intelligent observer would, I submit, come to the same conclusion. Any
one who believes that this movement of the water has a power upon the bot-
tom, seeing that Boston Harbor has these channels, these hollows scooped out
from the bottom through which the current flows, would say that Boston Har-
bor is maintained by this force. These channels are caused by this force, and
they are maintained by this force. That is the opinion of every engineer
who has investigated the subject. In the long series of opinions read before
this Committee by the City Engineer, including those of Loammi Baldwin,
James Heywood and Ezra Lincoln, Jr., there was not one that did not main-
tain that Boston Harbor was dependent for its existence upon the scour
caused by this tidal action. Upon what does this scouring force depend ?

Obviously upon the velocity of the current, and this velocity is itself pro-
portional to the volume of tide-water required to fill and drain the harbor
basins to the extent of the tidal rise and fall. Well, now, what is the deduc-
tion, the inevitable mathematical deduction, from that proposition ? It is, that
ifyou diminish the tidal volume on which scour depends you diminish the force
that maintains Boston Harbor, and some provision must be made tosupply the
loss. That is the inevitable deduction ; there is no escape from it; and that is
the deduction thatevery engineer makes who has considered the subject, or who
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has testified upon the subject. The City Engineer, the only engineer brought
here tosustain this application of the cityofBoston, alsoadmits that the tendency
ofa reduction of the tidal volume is injurious to the harbor. It is very difficult,
it is almost impossible, he says, to trace to its cause any given effect. lie, as
an engineer, would not undertake to trace to its source a particular injury that
resulted from a particular encroachment or displacement of tide-water ; but
that the displacement was of injurious tendency and that there should be
someremedy for this injurious tendency he did not for a moment dispute.
The only question that he had was in regard to the expediency of obtaining
that remedy through an assessment upon those through whose action in dis-
placing tide-water the injury is to result. As an engineer, therefore, the
position of Mr. Crafts is in entire harmony with all the other engineers who
have reported or testified upon this subject.

Now, this Being the general principle, the question will nextcome up of the
expediency of its application to any particular tidal harbor. It may be said
that a harbor may not require all of the tide-water that sweeps through its
channels. It may be that a harbor has a vast surplus of tide-water that is
sweeping, up and down through its channels, and that its scour is very much
larger than is needed, so that an encroachment may safely be made, although
the result may be shoaling, without producing that serious injury to the harbor
which will seriously impair its functions for the purposes of commerce and
navigation. But that is a practical question, which must be determined by
observation. Now, what is the conclusion based upon observation as to the
occasion for applying this principle to Boston Harbor ? Has the time arrived
in the opinion of competent practical engineers ? These surveys were made
by the most eminent engineers in the country, as principals, having the co-
operation of persons of the greatest skill—-some of whom have obtained the
highest positions as engineers. An investigation was made into the actual
slate of Boston Harbor, and eighty thousand dollars were expended in the
mere work of the survey. The services of the Commission were gratuitous ;

and the services of the assistants in the Coast Survey were at the expense of
the United States Government. This large outlay of money and skill and
study was made in the investigation of the then condition of Boston Harbor,
and what was the result the Commissioners arrived at ? In their tenth
report,—reserving their conclusion upon this matter for their last communica-
tion, their judgment in regard to the admissibility of the further loss of tide-
water in Boston Harbor, referring not merely to the displacement of tide-water
that might be occasioned by the Occupation of South Boston flats, in refer-
ence to which the subject of compensation had previously had an extended
discussion, here in their tenth report,—in a passage in which they take into
view the whole harbor and its needs, they give this general conclusion:

“We have stated that the doctrine of compensation for displacement of
tide-water is applicable to all harbors, but with different degrees of impor-
tance. It is applicable to Boston Harbor as a whole, but not with equal value
to its different parts. Were other things the same, we might say that the
value of tide-water increased with its distance from the harbor’s mouth, least
at the lower and greatest at the upper extremity of the port. This rule
would not bold beyond certain limits, but these limits exceed anything that
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Boston Harbor presents. The filling up of a portion of the harbor near themouth, in this particular case, would perhaps be locally of no measurableinjury, and would deprive the main avenue leading to the sea of so littlescouring power that no sensible effect would ever follow; but higher uptowards the head of the harbor the displacement would deprive the entireavenue below it of an element of scouring power, which it cannot everywhereor as a whole afford to lose.

“The upper harbor of Boston , because of the local value of its main channel,
and because of the indirect value ofits tidal volume to adjacent portions of the lower■ harbor channels, cannot in our opinion afford to lose another cubic
yard of tide-water. If the application of the compensation rule involves
expenses exceeding the benefits to be derived in the most desirable project of
occupation, still we repeat, the harbor cannot afford the loss of tide-water. We
do not doubt that the business facilities of your city may be improved by the
occupation of flats at various points ; but can you or your successors afford to
see the smallest additional injury inflicted upon the channel, which some of
your clipper ships cannot now traverse till helped over its bars by the rise of
the tide, and then only with the aid of a fair wind or a steam-tus V

“ You ask us to advise you in the conservation of your harbor, and we recom-
mend, as a matter ofprimary importance to this end, that you solicit of the
legislature the passage of a law prohibiting any further displacement
OF THE UPPER HARBOR TIDE-WATER WITHOUT COMPENSATION.”—(City
Doc., No. 50, 1866, Tenth Report, p. 84.) .

Now, gentlemen, we have here the opinion of some of the most eminent
engineers in the country, given after a most elaborate investigation and survey
of Boston Harbor,—the most minute investigation probably that has ever been
given to any harbor in the United States, and this is the result as stated by
these engineers,—by practical men upon a practical view of the whole sub-
ject—that Boston Harbor cannot afford to lose another cubic yard of tide
water ; and if it is lost, it must in some way be made up to it.

Were there, in fact, injuries to the harbor discovered by them fairly traceable
to the loss of tidal volume ? You have heard the statement of Professor
Mitchell. One statement that he made is enough for this case. He said, a
general characteristic of Boston Harbor—shown by two surveys covering the lower
harbor, and three surveys of the upper harbor—was the diminished width of its
channels. The depth of the channels, the central depth, had not been sub-
stantially touched, but a general characteristic of Boston Harbor is, that the
width of its channels has been growing less and less. Thlsds the general fact
in regard to Boston Harbor.

Is it a result that would naturally flow from an excessive loss of the tidal
volume ? These engineers say it is; and you can see that it must be so.
How does this force that sweeps through the harbor, through these channels,
act ? But for this force, what would be the state of the harbor bottom ?

The tendency all over the bottom would be to a common level. To just the
extent that this force ploughs through these channels the equilibrium of a
common level is disturbed. Where the force goes there is a deepening;
diminish that force and you increase the tendency to one level. When
you have diminished it enough, the first marked effect will appear m
the narrowing of the width of the channel; the decrease of the depth will
come next, and ultimately, when the tidal volume is sufficiently reduced, the
channels will fill up and be utterly destroyed. The tidal volume is the force
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that preserves the channels; destroy that force, and the levelling process will
immediately set in ; first to narrow the width, and then to diminish the
depth.

Has there been a displacement of tide-water that would produce this
result ? We know that the afnount of tide-water that has been taken away
since the first settlement of Boston is estimated as high as thirteen hundred
acres. That this diminution in the width of the channel had taken place was
ascertained by a comparison of the surveys of 1847 and 1861, made only four-
teen years apart. The Commissioners found another danger to the harbor,
resulting from the the degradation of the islands. They were gradually
washing away and washing into the harbor; and so here was another diffi-
culty that was to be remedied. There was also the monster spit which made
out in the rear of the Great Brewster, and at the fall of every tide lifted its
huge back out of the water, whose dangerous growth was fed from this decay-
ing island. It threatened to lay' its enormous length directly across the main
channel by which the largest vessels enter Boston Harbor. The scour was not
strong enough as a counteracting force to prevent this formation.

So Lovell’s Island was also growing out into the channel in one part; and
Gallop’s Island at another. The remedies prescribed were sea-walls for the
islands, to prevent their material from filling up the channels, and a restora-
tion of the width of the channels by dredging. Deposits were found in the
upper harbor of Boston, above Fort Independence, accumulated to the extent
of between one and two millions of cubic yards, representing in the mere
money cost of removing them, at fifty cents a yard, at least half a million of
dollars.

These were some of the features. There was also a narrowing of the chan-
nel, as the Commissioners stated in their first report, in the upper harbor
itself. They say, “ Our conclusions are, in general, that the navigable part
of the inner harbor of Boston has lost in area ; that the width of this channel is
less; that the direction has been altered; and that the depth in the middle of
the channel has not diminished.”—(City Doc. No. 37, 1860,15 t Report, p. 5.)

Prof. Mitchell has told us that the deposits shown by' a comparison of the
two surveys of the lower harbor were of so alarming a character that they
were never published, because it was believed that a third survey might mod-
ify the evidence. He has stated in the mildest form the result shown by
existingsurveys, when he says that the general characteristic of Boston Har-
bor is the diminishing width of its channels.*

* Prof. Mitchell has at my request made the following more specific statement of
changes shown by a comparison of the surveys of 1847 and 1861.
“The main channel, from Long Wharf to the upper middle bar, has been narrowed by

deposits upon either side.
“The water space west of Deer Island has been increased in superficial width but

diminished in depth by’ the extension of shoals. This space may not perhaps properly
be considered a portion of President’s Koads.

“Shirley Gut and its approaches have been much reduced in width.
“ The Great and Little Fawn Shoals have increasedso as to reduce the navigable entrance

from Bioud Sound.
“ The spring of 1861 developed a shoal northwest ofLovell’s Island, only in part appear-
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Upon 4hese facts the United States Commissioners came to the same con-

clusion, I submit, that any man would come to with the same evidence before
him, viz., that Boston Harbor cannot afford to lose another cubic yard of its
tide-water without compensation.

This was no new doctrine to these Commissioners. The same Commissioners,
by invitation of the city of Portland, visited Portland Harbor, and reported
that while there was not the same necessity for immediate action that they
found in Boston Harbor, yet in view of the probability of serious encroach-
ments, their advice was that measures should be adopted in time, so that when
these encroachments were made, provision should also be made for compensa-
tion.

These same Commissioners upon the invitation of the State of New York
acted as a Commission for investigating the harbor there, and they found no
occasion for the application of any such principles. These gentlemen were
not quacks who prescribe the same medicine for all diseases, but skilful physi-
cians who adapt their remedies to the disease and prescribe only after a most
patient and thorough investigation of the case. This recommendation was •

adopted by the city of Boston; and the city of Boston applied to the legisla-
ture to enact the law that was recommended, requiring compensation for the
displacement of tide-water in Boston Harbor. The law that is on our statute
book to-day (chapter 149 of the Acts of 1866),under which this assessment for
Atlantic Avenue was made, was passed upon the recommendation of these Com-
missioners to the city of Boston, and upon the application of the city ofBoston
to the Commonwealth. At the urgent solicitation of the city of Boston and for
the preservation of the harbor of Boston this statute was passed; and this prin-
ciple has been applied to Boston Harbor. In what form was it enacted ? Not
simply in the form of compensation in kind, that is, where a displacement of
tide-water is made there shall be an excavation to receive the same amount.
The Harbor Commissioners are authorized to require this, or they can assess
a certain amount of money that would pay the cost of such an excavation, or,
if the structure to be built will be beneficial to the tidal system of the har-
bor, they can accept the work itself as its own compensation. The law is
based upon the practical conclusion that Boston Harbor is in such a condi-
tion that the displacement of tide-water is directly injurious to it. There
must, then, be something remedial provided whenever an injury is done; some-

thing equivalent to the injury. It may be in the shape of an actual substi-
tution somewhere else for the volume of tide-water displaced. It may be
in the form of the payment of a certain amount of money, to be used for
the benefit of the harbor by dredging, removing shoals or in any way
the Harbor Commissioners think best. It may be in the form of a harbor im-
provement made by the party permitted to make the encroachment. What

ing upon Davis’ chart of 1847. Whether this shoal had grown in the interval or was not
sufficiently developed in the first survey we are unable to say.

“ The Western Way has shoaled so that generally one foot of depth is lost.
“ The above points are in the tidal pathway of the upper harbor and its directapproaches.

Large changes have taken place also in other portions of the lower harbor, but these can-
not, I think, be attributed to changes in the upper harbor.

“The general rule seems to have been, an irregular nnrrmcing of the deep waters along
the track of the upperharbor streamsfrom Long Wharf to theocean.”
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is insisted upon is this: if a man is doing the harbor an injury he must do at
the same time, or provide for there being done hereafter, an equivalent ben-
efit. Boston Harbor has got no more to give away ; it has no surplus of en-
ergy to be wasted. Its strength must be husbanded; and if any one en-
croaches upon it further, he must provide the means of restitution. That is
the law.

Now, it will be observed that the law is not compensation in kind. The
law is not an excavation, necessarily. It is remedy in any form of benefit; it
is an exchange of equivalents. If you injure, you must at the same time
make good. Now, I submit that the basis of the law is sound as a theory, a
principle. It is sound also as matter of practical application. The law is
required for the protection and safety of Boston Harbor. It has every vari-
ety of form so as to secure the result desired, and to secure it with as little
burden upon the individuals making the encroachment as possible. For if
the encroachment is of such a nature as to compensate for itself, no compen-
sation is assessed. Take the case of a wharf extended out into South Bay.
There it is desirable that a great deal of dredging should be done. We say
to any one who desires to extend his wharf in this locality, we will assess you
so much for every cubic yard of tide-water displaced, but if you make your
wharf a solid filling, and you will take from the bay the material with which
you make the filling, this will be a benefit equivalent to the water displaced,
and we will accept this benefit as compensation, and will charge you nothing.
So in regard to any harbor improvement. This law upon the statutebook
simply establishes a system by which Boston Harbor shall lose nothing from
encroachments. It is not to tax everybody right and left, that can possibly
be taxed, but a just and salutary measure of conservation.

The learned solicitor for the city quotes with apparent satisfaction the legis-
lative committee of 1867, as claiming also that the report of the Advisory
Council amounted to an abandonment of the whole doctrine of compensation.
But such a claim does injustice to many of the intelligent and able gentlemen
who composed that committee. The subject of that report was the improve-
ment of the South Boston flats. That committee acted under the instruction
of the legislature to provide in any plan they might recommend compensation
for tide-water displaced. They were opposed to compensation in kind by ex-
cavating in Charles and Mystic Rivers. And so were the Advisory Council and
Harbor Commissioners. They favored taking the material from the harbor for
filling the flats as the best method ofcompensation, just as the Harbor Commis-
sioners and the Advisory Council did. This committee in their report use
this language : “‘The best method of making compensation ’ for filling the
whole of these flats is thus sufficiently indicated. It is that there shall be
connected with the filling of these flats a system of dredging which, not being
financially inadmissible, shall enlarge the deep-water area of the main chan-
nel to the greatest extent compatible with maintaining the proper proportions
between the tidal scour and the volume of the channel ; and that the Com-
monwealth shall recognize the duty of repairing all injury which hydro-
graphical and physical surveys shall prove to have been caused by such
filling.”

The committee recognize the principle of compensation and thus apply it.
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Nor is this doctrine of compensation advocated only in this country. I
find the following inquiry put to the eminent engineer, John Scott Russell, by
Mr. Hume, in the course of an examination before a committee of the House
of Commons: “Do you mean to say that a considerable portion of land might
have been enclosed, provided compensation had been made by an addition of
water by deepening the channel?” “Perfectly so,” is Mr. Russell’s answer.
And in England, on the Thames and the Tyne certainly, the government has
sold out the shores for occupation, and with the, income of the funded proceeds
maintains by dredging all requisite facilities for navigation. The compensa-
tion fund of the State is for the same purpose. Unwisely, Massachusetts,
■when a colony, gave away its shores to the- extent of a hundred rods to ripa-
rian owners, so that this resource is not open to her.

Well, now, gentlemen, it is claimed that the basis of this law has been taken
away ; that whatever theory there was upon which this law was based has been
exploded, and that it was exploded as the logical deduction from the report
of the Advisory Council communicated to the legislature of 1868 by the Har-
bor Commissioners in their second annual report. Has this claim any foun-
dation ? What does the Advisory Council say to this claim ? It seems as
though they ought to know the meaning of their own report. I have read to
you their answer. They utterly deny that they have abandoned compensa-
tion, and repudiate the deduction which it is claimed can be drawn from it as
wholly unwarranted and an utter perversion of that document. But this
makes no difference to the city. It still reiterates its claim. Let us examine
the matter. What did that report relate to ? Its special subject of study was
this : What is the best way of remedying the injury that will necessarily result
to the harbor of Boston from the displacement of the tide-water on the South
Boston flats by the occupation of them ? Is the best remedy the increase by
excavation of the tidal reservoirs of Charles and Mystic Rivers and Chelsea
Creek ? In the study of Boston Harbor the commissioners had come to the
conclusion that it would be a benefit to it if a wall were built on what is to
be the outer line of the filling of these flats ; that if a wall were built there it
would prevent the dispersion of the waters of the main and Fort Point chan-
nels over these flats, and confine the flow to the direction of the main channel.
That would be a harbor improvement by itself. When this suggestion was
made, there followed the proposition to connect with the wall, the plan that
had been previously entertained in the course of the numerous reports on
Boston Harbor, of occupying these flats that would be enclosed by this wall.
The Commissioners made this plan a special study, and their conclusion was
that the filling up of these flats would be Injurious in its direct result to Bos-
ton Harbor. By itself the filling was not admissible. They say : “In behalf
of the best interests of the Commonwealth and of the country, and in justice
to the service on which we are employed, we declare, that we regard this ques-
tion of compensation as correlative with that of the occupation of South Bos-
ton flats; that we would not for a moment entertain those two questions
separately and distinct from each other.”—(City Doc. No. 35, 1863. Fifth
Report, p. 44.)

Then the question came up : How shall compensation be obtained for this
tide-water to be displaced by the occupation of South Boston flats? They
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met in it this way. They proposed to transfer to the upper reservoirs of
Boston Harbor, to Chelsea Creek, Mystic River and Charles River enlarged
bv excavation, the whole volume displaced. They anticipated from this
transfer not merely compensation for the displacement but a positive benefit
to the harbor. It was expected that the wall would concentrate the water
that now disperses itself over the South Boston flats into the main channel,
and so prevent that predominance of the flood over the ebb current in
the result of the tidal action for a day, opposite the flats at Anchorage shoal.
The tidal action at that point induced shoaling, and by the construction of the
wall they intended that the ebb tide, which is the main scouring force, should
have the predominance here, and then whatever deposit took place would
not be in the upper harbor, but be carried farther down. You will observe
that the effect of merely overcoming the predominance of the flood tide in
this part of the harbor, and giving it to the ebb tide, would be to transfer this
tendency to deposit from Anchorage shoal to a point farther down the harbor,
so that it would be in the lower rather than in the upper harbor. They an-
ticipated, however, from the removal of the tide-water to the upper reservoir,
a quickening of the current water in the whole channel through its entire
length, in its lower as well as upper reaches. That was the expectation. But
this transfer involved an immense expenditure, and the State was entertain-
ing the idea of making the filling of those flats as profitable as possible. The
required compensation in kind was an incumbrance, of course, on the enter-
prise. The Harbor Commissioners in 1866 were charged by law with the
duty ofproviding, in any plan they submitted to the legislature for the occu-
pation of the South Boston flats, for compensation in this way, and they un-
dertook to do so. They reported to the legislature of 1867 an arrangement
by which the city of Boston was to do the work on this basis and devote the
profits to the benefit of the harbors of the State. No other party could be
found. As this mode of compensation would cost over two millions of dollars,
it took just so much from the profit it was hoped might be realized for the
State treasury. The year after having made this report to the legislature, in
the very first whole year of the existence of the Board of Harbor Commis-
sioners, they made this subject a matter ofspecial inquiry. They applied for
assistance to the Advisory Council, and the Council suggested and undertook
a comparison of the three surveys that had been made of the upper harbor of
Boston, to see if any light could be thrown upon the shoaling and deepening,
which the surveys showed had been going on there. This comparison proved
that this deepening and shoaling in the upper harbor of Boston were really
the complements of each other; that the material of the shoaling came
from the places of the deepening; that there was, in fact, not a deposit of
foreign material going on in the upper harbor, but simply a shifting of the
material of the bottom. What caused this V They knew at once that it was
caused by the obstruction in the outlets of Charles and Mystic Rivers. The
natural sections of those rivers were abundant to discharge the reservoirs
above them, and that of Charles River had not been substantially contracted.
With properly constructed bridges, the outlet of Charles River would be suffi-
cient properly to empty the reservoir of Charles River as it is now, and even
the reservoir as it existed at the settlement of the city of Boston. There is

11
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abundant section at the outlet of Charles River now. The only difficulty is that
it is choked up by obstructions. To say for this reason that the reservoir of
Charles River is too large for the outlet, is as fallacious as it would be to say
that the disorder of a man who has a constriction of the windpipe arises from
the fact that his lungs are too large.

Now, the conclusion arrived at was that this deepening was the result of an
increase of the velocity of the water as it leaves the outlets of the rivers,
caused by the obstructions in those outlets. What was the bearing of this
result upon the plan of providing by excavations in these reservoirs compen-
sation for tide-water displaced by filling on the South Boston flats ? Why, it
proved that it was necessary to incur an enormous expenditure to enlarge
these outlets to adapt them to the reservoirs above when they were enlarged,
and that the cost of improving the outlets was to be added to thecost of enlarg-
ing the reservoirs to properly execute the project. Therefore, the Advisory
Council said, Financially this plan of compensation is out of the question. Give
us the money that all this will cost, and we will, with the income of it, keep Bos-
ton Harbor free, by dredging, forever. As a financial question, therefore, the
Advisory Council said, Such is the state of these outlets that the application of
the principle of compensation for tide-water displaced by the occupation of
the South Boston flats, by excavating in the upper basins, is impracticable,
and they abandoned it.

What did they recommend in its place ? They recommended the other
two forms of compensation provided in the statute of 1866. These are the
payment of money into the State treasury, and harbor improvements. The
harbor improvement that was accepted as part compensation was the improve-
ment that would result from digging the material for the filling out of the
harbor itself. The occupation of the whole tract of flats on this basis would
add to the harbor some five hundred acres of anchorage ground, twenty-three
feet deep at low water, and would make a great harbor improvement.

The Advisory Council said there ought also to be reserved out of the profits
of this reclamation half a million of dollars, the income of which would be
available to maintain the depth which would be gained by this excavation,
and also the present depth of the other channels of the harbor, throughout its
length. The legislature preferred to assume the obligation of maintaining
those channels free from the injurious consequences that should result from the
reclamation, and adopted the plan of filling the flats with material obtained
by excavations from the harbor.

Now, in the same report in which the Advisory Council gives up for the
reasons I have stated the plan of seeking compensation in kind for tide-water
displaced in filling the South Boston flats, they insistupon the two other forms
of compensation,—the payment of money to be applied in dredging the chan-
nels of the harbor to remedy the injury to the lower harbor, and the actual
harbor improvement which should be made in the very process of making the
occupation. And yet, Mr. Chairman, that 'report of the Advisory Council is
the only basis upon which the claim is made here, or elsewhere, that the doc-
trine of compensation, as applicable to Boston Harbor, is exploded, and that
there is no foundation therefore for the law which now exists.

The Council relinquishes in that report one form of compensation, that of
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kind, to be made in the upper reservoirs of the harbor, and yet insists upon
the other two forms of compensation, to wit: the improvement of the harbor,
and the payment of money into the State treasury that shall be available to
remedy the injuries that result from the proposed filling. All this is in the
same document. No man that reads that report can help reading this em-
phatic assertion of the necessity of compensation. It is in the conclusion of
the report, the summing up of the whole matter. I cannot understand how it
is possible that anybody, simply seeking to promulgate the truth, can say that
this report was an abandonment of the principle upon which the law of com-
pensation upon our statute book was based, when, in two of the forms that
the statute recognizes, compensation is insisted upon.

In the light of these facts, let us see what is the claim of the city of Bos-
ton. Its representatives here say, Because you have abandoned compensation
in kind for the displacement of tide-water on the South Boston flats, there-
fore we ask to be released from compensation in money for tide-water dis-
placed by Atlantic Avenue. How does the argument hang together ? AYe
are not asking of the city of Boston for compensation in kind in the reser-
voirs of Charles and Mystic River's. The city might well say, if w'e were ask-
ing that, You have abandoned the idea of getting compensation inkind up in
Charles River, Mystic River and Chelsea Creek for tide-water displaced
below their outlets; but we don’t ask the city of Boston for compensation in
kind, we ask it for an assessment in money, which the statute authorizes for
the displacement of tide-water by the building of Atlantic Avenue. AVhat
answer is it to say, You have abandoned compensation in kind upon Mystic
River and Charles River ? Nobody has abandoned compensation in money.

In the progress of this hearing the city of Boston has seemed to appreciate
the untenable character of its claim. It came here asking for an abolition of
the law or to be absolutely relieved from it; but what did its own testimony
prove ? It proved that the building of Atlantic Avenue, and the displace-
ment of tide-water which it caused, was of injurious tendency to the harbor
of Boston. The city is now compelled to recognize this fact and to provide
for it. Its claim now, therefore, is not for relief altogether, but a change in
the character of its obligation.

I beg leave, just at this point, to call the attention of the Committee to the
difference in the present position of the city and that of the Committee who
made a report relative to the flats and water areas of the Commonwealth,
which was laid before the legislature last winter. That report, which has
been distributed among you, takes the ground that the harbor of Boston is
not maintained by scour. The signers of this report seek to get rid of the
doctrine of compensation, because it stands in the way of measures they are
in favor of, such as the filling of the Charles River basin and South Bay, and
to do this they see that it is necessary to prove, what nobody else has ever
ventured to suggest, viz. : that Boston harbor is not maintained by scour.
They see that if Boston Harbor depends upon the scour which -comes of the
tidal volume, then, if you diminish the tidal volume, it logically follows that
you mjure the harbor, and something must be done to provide a remedy.
Therefore they argue, We must prove that Boston Harbor does not depend
upon scour. That there may be no mistake about their position, let me read



84 APPENDIX.
from that report : “ AVe have dwelt upon this matter of scour somewhat at
length, from the conviction that it vitally affects the welfare of the harbor,
the growth of Boston and the financial interests of the Commonwealth. If
the present power of scour is essential to the preservation of the main chan-
nel, it follows that the tidal basins must be maintained at their present capac-
ity ; and practically it follows that no further encroachments can be made
upon tidal waters—no extension of wharves, no extension of water-fronts
unless with incumbrances which make them worthless ”—the “ incumbrances”
being the obligation to take the material for filling from the harbor, improve
it in some way, or pay the assessment for compensation. Again they say,
“we have clearly shown that this doctrine of scour has no basis in theory or
in fact.”—(House Doc. No. 240, 1870, p. 24.)

They recognize the full force of the argument for compensation. If they
admit that Boston Harbor is dependent upon the scour, then the displace-
ment of tide-waterreduces that scour, and to that extent injures the harbor;
and that should be remedied. The city of Boston was brought here with the
intention of somebody, probably, that she should reinforce this position as a
new ally. She appeared here, apparently and in effect, approving the doc-
trine enunciated in this report, and the conclusion logically following from
the doctrine, that the filling up of Charles River, the filling up of South Bay,
the filling up of Boston Harbor wherever anybody may see fit, as a matter of
speculation or otherwise, will not be an injury to the harbor. That is the
practical' conclusion of that Committee, and they get at it by proving to their
own satisfaction that Boston Harbor does not depend upon scour, and there-
fore there is no need of any compensation for tide-water displaced. It was
in the character, strange to say, of a reinforcement of that report that this
application of the city first presented itself before the Committee. But the
case of the city, in any such view, breaks down at the very start, for its own
engineer and sole witness says the displacement of tide-water in Boston Har-
bor is injurious, that Boston Harbor is maintained by its scour, and that if
you diminish the volume of tide-water you injure Boston Harbor to that
extent. After his testimony we heard no more of the proposal for the repeal
of the law. The cily no longer asks for the abandonment of compensation
altogether. This testimony proved that if encroachments were made, some-
thing must be done ; some authority must take the responsibility of remedy-
ing the injurious consequences which must follow such encroachment.

As I have referred to this report, its reasoning and conclusion, let me briefly
expose the fallacy of the argument of the committee when they undertake
to show that Boston Harbor is not maintained by scour. Their reasoning all
proceeds upon the assumption that the only danger to the channels of Boston
Harbor is the danger resulting from a deposit of foreign material; that the
only purpose of scour in Boston Harbor is to prevent the accumulation of
foreign material. That is the assumption. I will quote their words on the
16th page. . “ The function of scour is the' keeping of the harbor clear of
foreign materials.” Again, on page 22, “ The function of scour is to carry
out of the harbor the foreign materials which are brought into the harbor.”

They say the function of the scour is to keep the harbor clear of foreign
materials, and then they undertake to show by the report of the Advisory
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Council, already referred to, that there does not appear to be any foreign
material accumulating in the upper harbor of Boston, between the bridges
and Fort Independence. Then they show, from the reports of the United
States Commissioners, that there is a neutral point off South Boston flats
beyond which rolling materials cannot go. They then argue that as there is
no foreign material in the upper harbor, and as below this point in the lower
harbor it cannot go, consequently no force of scour is required to prevent the
accumulation of foreign materials in any part of the harlior. The obvious
answer to all this theorizing is, that the filling up of the channels of the har-
bor is not necessarily from foreign materials. The diminution of the force
of the tide-water flowing through the harbor causes a tendency to level upon
the bottom. The sides of the channels themselves fall in, and the channels
fill up from this source, and from the material which comes from their neigh-
borhood. When material comes from the islands, if there is sufficient scour
in the channel it will be thrown out, but if there is not sufficient scour it will
stay. If you diminish the force which maintains these channels at a sufficient
’depth, the depths will not be maintained, for the material in the harbor itself
will fill into the channels, and the whole bottom will be restored to one level.

That I may not be supposed to exaggerate the practical deductions that
this Committee makes from its reasoning, let me read again from this report.

Mr. Stackpole. The city of Boston opposed that whole scheme at the
time.

There was a scheme for filling up the Charles River basin, and these advo-
cates of that scheme saw that it was necessary to get rid of this doctrine of
scour and compensation in order to reach that result. And they undertook
in their report to show that there was no necessity for scour to maintain Bos-
ton Harbor, and consequently no necessity for making compensation for tide-
water displaced. Now, I say' that the application of the city is in effect in aid
of the measure by which the promoters of that project sought to carry it
through. They asked the legislature to abolish the law for compensation, and
so does the city practically by its application. The city appears one year to
oppose the project, and then the next year, through the adroitness of some-
body, it appears as an ally of its opponents to enforce an abandonment of the
principle that stands in the way of carrying out that project. Now, that I
may not be supposed to overstate the result aimed at in the report of that
Committee, when I say that they sought to establish such a state of things that
there willbe no restriction and no obstacle to encroachments upon Boston Har-
bor based upon fear of injuring it, let me simply read what they declare to
be the logical result of their argument.

They say (page 44) ; “To what extent may filling be carried without
injury to the harbor ? We accept the logical result of our argument, and say, to
any extent which the growth of Boston may require.” That is, the harbor can
be filled up without injury to the harbor. They put it purely as a harbor
question. They are not considering the question whether the growth of Bos-
ton in a given direction shall be checked to preserve its harbor; they say
Bostoq may grow into the harbor to any extent it pleases, and such growth
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will not injure the harbor. Whoever wants to make water-lots of the main
channel, to build" warehouses or dwelling-houses on the reservoirs of Boston
Harbor, has notice that their doctrine is, that to whatever extent you do this,
you don’t injure Boston Harbor. Applying these principles, they advocate
the filling up of the Charles River basin and South Bay as the practical results
to which theirreasoning has brought them.

Now, I say that the city has proved but a poor reinforcement to this argu-
ment, for it began its testimony with the admission that the displacement of
tide-water is injurious, inasmuch as Boston Harbor is dependent for its exist-
ence upon scour. It admits the very basis of the law for compensation which
it applies to be relieved from, and ought logically, in the opinion of the com-
mittee of 1869, to be an advocate of compensation.

What now are the city’s propositions ? Its representatives here say, in the
first place, Let the city assume to keep the harbor clear of all it allows to go into
it from its drains and sewers, and the State and United States assume the rest.
Then you will have this result: when any accumulation takes place in the harbor
you will have a dispute as to who is to take it out. The city of Boston will say
This does not come from our sewers, and it is in the location where the State
should take care of it. The State will say, This comes from the city sewers
and the city ought to take care of it. The result will be it won’t be taken
out at all, and so more money perhaps will be spent in investigations to deter-
mine who ought to remove the accumulation than it would cost to remove it.

The present case of the shoaling at the end of Long Wharf is just in point.
Merchants apply to the city, and the city says, The State should take care of
that; they go to the State, and the State possibly may say, It is caused by the
sewers and the city should remove it. So the matter has got to be investi-
gated to see who is to apply the remedy. There should be some power to
remedy the injury whenever and wherever it occurs, and this compensation
fund is needed for that purpose.

Then the city is made to say, We will assume the responsibility of keep-
ing Boston Harbor clear above Long Wharf. The city engineer characterizes
this as “ a safe proposition.” Very safe for the city, when it is demonstrated
here that above Long Wharf, between there and the bridges, the harbor is too
deep now. There is an unnatural scour there which prevents the accumula-
tion of material. A very safe proposition it is, but hardly a proposition for
the city of Boston to make to the Commonwealth of Massachusetts. It is
simply a safe proposition and nothing more; the form of a promise without a

particle of substance in it; the form of an obligation and no duty to perform.
There has been an erroneous assumption by the city engineer that the State

was bound to keep clear the area it is to excavate to the depth of twenty-
three feet, in filling the South Boston flats. This is by no means so. The
State assumes no responsibility to maintain that depth. When that improve-
ment of the harbor is completed there will be a tendency to fill up again, and
there is no obligation on the part of the State to maintain the depth of
twenty-three feet after it has once been obtained. Unless the Harbor Com-
missioners have the means ofdoing this, it will not be done.

Then with regard to the assumption that the United States will under all
circumstances keep clear the lower harbor. Will the United States keep the
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lowerharbor clear from the results of encroachments madeby the city itself and
authorized by the State itself, in spite of the warnings of United States offi-
cers to provide against such results ? Is it fair, is it just that the United States
should assume any such burden as that ?

Then the city is made to say further : “ The State does not pay any pecu-
niary compensation for injury done by the displacement of tide-water in filling
the South Boston flats; why should the city of Boston ? Let the city of Bos-
ton give its bond to remedy whatever injuries arise from the displacement of
tide-water.” Is this a fair proposition, when its own engineer admits that
it is utterly impossible to trace to its source the specific injury which
■would result from the displacement of tide-water by the building of Atlantic
Avenue ? It is in evidence before you that a single survey of Boston Harbor
would cost fifty or sixty thousand dollars, that three surveys are really re-

quired to prove the changes in the bed of the harbor in a given time, to say
nothing of what would be required to trace particular changes to the real
cause. Evidently this is another “ safe proposition ”of the city of Boston !

It admits the fact of injury ; says that it is impossible to trace its cause ; it
says that it will cost more than it will come to to trace it; and then gravely
proposes to pay the damage when proved against it in a court of law. Is the
offer ofsuch an obligation a just, honorable and proper proposition for the
city ofBoston to make to the Commonwealth of Massachusetts ? Is is intended
to be anything more than “ a safe proposition ” ?

Moreover, if the bond of the city is taken, the bond of every corporation,
of every man who encroaches on the scour of the harbor, must also be taken.
There probably is not one of them that would not say, rather than pay the
assessment, what the city says, that nobody is more solicitous for the protec-
tion of Boston Harbor than himself; he only thinks he ought not to pay until
it is proved that what he has done has, in fact, resulted in injury that can

be traced to his work. Suppose a hundred of such bonds should accumulate
in the treasury of the State, what would be process of realizing on them ?

The State must prove to the satisfaction of a jury in each case that a particu-
lar shoal in the harbor or a particular portion of it is traceable to the
encroachment in question, rather than to the ninety-nine others that have
taken place since the law of compensation was established in 1866, or to the
thousands of fillings during the last century, whose aggregate is some 1,300
acres. For these effects, Professor Mitchell tells us, are often very slowly
developed. And this proof must come from feeling in the dark with a
plummet line fathoms under water, from blind gropings over the thousands
of acres of the harbor bottom, in costly hydrographic surveys. Such bonds
would not be worth the paper they were written on. Such a system as the
city proposes is preposterous, and amounts substantially to an indirect fcpeal
of the law ; under it the principle of compensation would be enacted in such
a form that the law could not be enforced.

Moreover, the case of the Atlantic Avenue bears no comparison to that
of the proposed occupation of South Boston flats. The latter case is accom-

panied by an immense harbor improvement, adding 500 acres of deep-water
anchorage ground, and securing a desirable predominance throughout the
upper harbor of the ebb over the flood tide. Atlantic Avenue is an unmiti-
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gated encroachment on the scouring force of the harbor, without one compen-sating advantage. It is a sheer conversion of some twelve acres of central
water area in the upper harbor into real estate.

Still it is urged, the State bound itself to repair any injury to theharbor that
should be shown to have resulted from the filling of the South Boston flats,
and why should not the city of Boston give its bond to the same effect?
What is the difference ? Just the difference between the city of Boston and
the State of Massachusetts. The State of Massachusetts, by virtue of her
jurisdiction over navigable waters, and her domain in the soil under them, has
a grave trust in regard to them which it is a matter of duty with her faithfully
to administer. For the execution of that trust she is responsible before the
country and the commercial world. When Massachusetts thereforeplights her
faith, that she will remedy all injurious consequences resulting from an enter-
prise which she seeks to make profitable to her treasury, she simply recognizes
in solemn form the trust that arises from her jurisdiction as a State, and
acknowledges the delicacy of her obligation, when she is bound to protect the
harbor from the injuries of others, not to injure it herself. The State would
feel an authentic opinion from the proper authority upon the subject, to be
an appeal to its honor that must be met. She would not incur even the sus-
picion of having violated her public trust by injuring, for her private gain,
a noble harbor of the nation, of the world. This pledge of Massachusetts
must, therefore, be taken to be as good as gold in her treasury, appropriated
for all the purposes of such a pledge. And so said the legislative committee
of 1867, whose recommendation to the legislature of 1868, to give this pledge
rather than set apart a fund which they said might prove “ excessive or (
inadequate,” was adopted in reference to the security furnished by this pledge.
They say, “ If it were a transaction with private persons there might be diffi-
culties about applying this rule ; but the pledged faith of Massachusetts is as
good as a specific fund.”

Compare with such security as this, the security offered in behalf of the city,
a bond enforceable only in a court of law ; payable after judgment and ex*
ecution ; the security of a lawsuit; and a lawsuit in which the city engineer
shows it would be impossible to recover anything, because of the impossibility
of proving a case against the city, however just it might be. I waste your
time in even discussing such propositions.

But the city further objects in regard to this rate ofassessing compensation.
Now, I have to say that the city solicitor of Boston appeared, by instruction
of the City Council, before the Harbor Commissioners, after the city was
notified that it was proposed to make this assessment. He made no objection
to the assessment in any form or manner whatever. He said substantially:
“ The law obliges you to make this assessment, you know the basis upon which
it should be made, and I have no suggestion to offer.” And he left it with
the Commissioners in that way. We made the assessment upon the basis we
had communicated to him, and sent it to the city. The City Council held it
under advisement for nearly a year, without a suggestion to our board of any
objection to it, and at the last expiring hour of the City Council of 1870, at
their last session, the order for this application to the legislature was passed.

But it is said the assessment is made at 37j cents per cubic yard, on the



APPENDIX. 89

ground that this would be the cost of compensation obtained by excavating
in Charles and Mystic Rivers; now, as it is not proposed to excavate in Charles
and Mystic Rivers, the assessment is not made on the proper basis. The basis
of the assessment was that it would cost 37| cents to excavate a cubic yard
in the upper basins ; now, as this plan is abandoned, a new departure should
be taken. What that new departure should be they don’t suggest. They
want us to reconsider the matter, but they don’t suggest on what basis they
would have any other assessment made. They only say, “As the assessment
is based upon the idea of excavation, and as excavation is abandoned, you
should make a new departure of some sort or other.”

In the first place, what does Mr. Crafts, the city engineer, say in regard to
the basis of cents a yard, assuming that you are to have any standard of
assessment ? He says that is “ a very reasonable basis.” He says, in sub-
stance, “ If you are going to assess on any basis for displaced tide-water, that
is a very reasonable basis.”

Let me say, also, it is not true by any means that compensation in kind is
for all cases abandoned; so the objection to the assessment on the basis of
such compensation falls to the ground. Take the case, for instance, in South
Bay. We have under consideration a modification of the lines in South Bay
by which it will allow a large part of the water area there to be occupied. If
this occupation is to take place we shall insist that the filling there shall be
with material taken from the bay itself, and the result in large measure
will be compensation in kind. There are other cases where the filling and
excavation are to be in the reservoirs themselves ; there compensation inkind
is perfectly applicable. There are cases farther down on the shore, all along
the shore below the outlets of these rivers, where compensation in kind is ad-
missible. All that has been abandoned is the plan of excavating the upper
reservoirs of the harbor as compensation in kind for the occupation of the
South Boston flats. Now, in reference to the basis of compensation, paying
for displaced tide-water by a filling of the same amount of excavation, is not
that a fair basis of compensation ? The City Engineer admits that in cases
of reservoirs whose shores are not too irregular and whose outlets are not too
narrow, it is a perfectly legitimate and fair basis. It is a perfect basis in law,
I submit. What is the rule of damages in law ? Why that the party damaged
shall be made good. If you take out a cubic yard of tide-water from Boston
Harbor, and to that extent you injure it, what is the basis of compensation, the
measure of damages ? You make the harbor good ; you restore its former con-
dition. If a man damages your house you can’t recover of him for that damage
anymore than it will cost you for repairs. The legal basis of assessment is the
cost of putting the house in the same condition it was in before the injury.If then you take out from the harbor a cubic yard of tide-water, the cost of
putting it back is the perfect measure of the damage. But even on the
assumption that all compensation in kind were given up because it could not
be had in the upper reservoirs, why should the basis of assessment be changed ?

Whose fault is it that one cannot make compensation in kind up in Charles
and Mystic Rivers for tide-water displaced below their outlets V Is it the fault
of the man who proposes to displace tide-water, that this legitimate and proper
place for compensation is not available ? Hid he choke up theoutlets of these

12
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rivers ? Why might a man to be assessed on any different basis than making
good the lost tide-water to Boston Harbor because somebody else has deprived
him of the means ofmaking such restitution ? Other wiseyou will assess him
on account of the injuries to the harbor which other people have done, and
for which he is in no way responsible. If there is a surplus of injuries not
provided for by this assessment upon the basis of simply restoring what has
been taken away, the expense of remedying that injury must be borne by
those who are responsible for it. At any rate it ought not to be borne by the
innocent party.

The inquiry was made'several times in behalf of the city, whether the cost
of dredging away accumulations would be more or less than the 37} cents per
cubic yard, which it was estimated the excavation of the Mystic River reser-
voir would cost. It has appeared in the evidence that the dredging would,
taking an average, be the more expensive; that 37} cents per cubic yard is the
lowest price for dredging which is known to have been paid in the State.
Seventy-five cents is paid now by the U. S. government for dredging on the
upper middle bar in Boston Harbor. But this also is to be considered where
the compensation fund is spent in dredging away a shoal (which, of course,
would be below low water) ; no addition is made to the tidal volume, and the
benefit is but a temporary one to compensate for a permanent loss. The
cubic yard of tide-water displaced for which thirty-seven cents were paid was
a permanent water-power seven hundred and thirty times a year washing
through the channels and removing obstructions. When, however, a shoal
induced by lack of scour is removed by dredging, there remains still the ten-
dency to accumulate again. You must, therefore, provide a permanent force
for a remedy, and to do this by a fund, you can reckon only the income of
such a fund as available for compensation. If the interest on the principal
fund is five per cent., and dredging is to be the remedy in place of a new
cubic yard of tide-water for every one displaced, you really get but an annual
twentieth part of the assessment as a substitute for the lost tidal volume.
This is the whole of the permanent power secured to counteract the perma-
nent tendency to shoaling induced by loss of scour. On the other hand, it is
to be said that the employment of the compensation fund in dredging repre-
sents a more advantageous application of power to the channels than the
addition of tide-water, because in dredging out shoals you can use the dredg-
ing machine on valuable water areas just where it is needed, while the action
of a given volume of tide-water may all be expended upon portions of the
harbor where it is not needed. While then funded compensation to be
employed in dredging out valuable water areas may represent but one-twen-
tieth of the effectiveness of replaced tide-water as a permanent force, yet it
may perhaps be twenty times as effective by reason of the perfect control
over its application by a dredging machine to the precise mischief to be
remedied; so that what is lost in one direction may be gained in another.

Another singular point is made in behalf of the city. It is said that the
individuals owning the docks that have been filled up in building Atlantic
Avenue could have filled them up themselves without paying compensation,
because within the line of riparian ownership. This is alleged on the ground
that the statute requires compensation only of such as displace tide-water
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under authority of the legislature, and not of such as have the right to dis-
place it without authority from the legislature. But will the city solicitor
say that these flats, the waters upon which have been used for purposes of
navigation from the foundation of the city, can be made into land without
authority of the legislature ? Is not that at least a doubtful proposition ?

But suppose they had this power, and that the purpose of the statute is to
impose the duty of compensation only as a condition upon -which new
privileges are granted by the State, then the answer to the city is twofold.
If the principle of compensation is valid and should be applied to the dis-
placement of tide-water whether on private flats’or public flats, the objection
of the city would only be an argument for making all flats in Boston Harbor
subject to the rule of compensation, but not for abolishing the rule altogether.
If compensation is right, as we think it has been conclusively shown to be,
the city should contend for its universal application and not for universal
license to violate this rule. The only argument that can be based upon this
discrimination between private and public flats is an argument for a more
stringent law. Again, no one questions that the city could not have built
Atlantic Avenue without the authority of the legislature. The legislature
gave that authority expressly upon the condition that the city should make
the compensation from which she now seeks relief. (Sect. 2, chap. 324, stat.
1867.) The legislature in effect said to the city, To build this avenue will
injure the harbor; if you will pay for this injury you may build it. By
building it the city accepted the terms and agreed to pay this assessment.
Where is the injustice of holding her to her bargain ? Nor is there any hard-
ship in holding the city to her bargain, for it has been to her a profitable one.

The fact is, Atlantic Avenue would never have been built had it not
furnished a convenient dumping ground to which to carry the material of
Fort Hill. The city is at its wits’ end to know what to do with the residue
of that material not wanted for Atlantic Avenue. One after another con-
tractor has found himself unable to carry it off at the price he bid, and even
the last contract to take it away for 68 cents a cubic yard has for the same
reason fallen through.

Whatever the city has to pay a cubic yard for the removal of the Fort Hill
gravel will—less the thirty-seven cents a cubic yard the city pays for the tide-
water displaced by the filling—represent the amount by the cubic yard the
city saves by putting this gravel into Atlantic Avenue over what it would
have had to pay to remove it. If we reckon the cost of removal at seventy-
five cents a yard, which is not an unreasonable estimate considering the past
experience of the city, it will save, on the whole number of cubic yards for
which compensation is assessed, the whole amount of the assessment. Now, it
is proper to compute the difference between the thirty-seven cents and sev-
enty-five cents as a saving, because the gravel was worth for filling all it
would cost to take it from Fort Hill to Atlantic Avenue. And on the whole
improvement of Atlantic Avenue the city will make a profitable transaction.
The cost, including this assessment, at the outside will not be over $1,100,000.
The assessment collected for betterments is $735,000, leaving an outlay to
the city of $365,000 for the addition of twelve acres of real estate to the city,
assessable now on an average at $5 a foot making a valuation of
$2,500,000, which, at a rate of taxation of 815 on a thousand, will yield
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an income of $37,500 against the interest of five per cent, on the cost,
$363,000, or $18,500. When built upon, as such valuable land must be imme-
diately, it will be worth at least a million dollars more, which will still fur-
ther increase the city’s profit. The State, then, is asking the city to pay this
assessment out of the profit the city puts into its own coffers at the expense
of Boston Harbor.

Some questions have been asked to the point, whether there is anything in
the harbor to remedy; whether there is anything to which the income of this
fund, when accumulated, may be applied. The evidence has shown that
there is enough to be done. There is the shoaling resulting from the obstruc-
tion of Charles lliver and Mystic River, and that is still going on. Then the
effect of the sea-wall in overcoming this neutral point opposite the South
Boston flats and giving there a predominance of the ebb tide will simply be
to carry the deposit that takes place there farther down the harbor. (See
Fifth Report, p. 43, City Doe. No. 85, pp. 43-4.) There is a tendency to
shoaling and to a narrowing of the channels throughout the whole harbor.
After the excavation to twenty-three feet in depth has been made by the
State, in filling the South Boston flats the depth in that area will have to be
maintained by dredging. When South Bay is excavated, as it ought to be
upon the contraction of the water area, there will be a continual tendency
there to fill up, and the same is now the case along Fort Point Channel.
The effects of past encroachments are continually developing themselves.
Some provision must therefore be made. We know that the inevitable result
of encroachment is shoaling, and it is the part of wisdom and prudence to
provide the means of meeting these difficulties as they arise.

Let me ask your attention a moment to the position this application of the
city places it in with reference to its past dealings with the general govern-
ment upon this subject. It got the United States Commissioners to come here,
upon the ground that their opinions would be influential with Congress in
getting the necessary appropriations for Boston Harbor. The city had them
survey the whole field, so that when application was made to Congress for
money, it would have the testimony of these distinguished engineers and
representatives of the government that it was needed. These Commissioners
reported a strong case for an appeal to the government for action ; and they
stated also in the same reports the part which the city and State also ought
to perform for the preservation of Boston Harbor from serious dangers which
threatened it from causes within their control; that the city should see to it
that a law should be passed to protect the tidal volume of the harbor from
any further encroachments, without compensation, or some provision for reme-
dying the injury which would inevitably result from them.

The city of Boston accepted the duty and procured legislation of the char-
acter indicated ; procured this very law. It was a part of the remedial plan
devised by these Commissioners for the benefit of the city of Boston and the
State, and for the protection and improvement of Boston Harbor. The city
in effect said :

“ We accept your proposition ; we will have this compensation
fund established ; we will see that no encroachments are made unless there is
provision for remedy ; we will see that no burden is thrown upon the United
States simply to promote local interests and private gain; we will see to
that, and doing this we rely also upon the United States to make the neces-
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saiy appropriations for the benefit of our barbor.” And now, when the city
has, upon the strength of the results of this investigation by the United States
Commissioners and their recommendations, obtained some 1600,000 for the
improvement of Boston Harbor—the dredging out of its shoals ; the walling
in of Its islands and Point Allerton; the arrest of the encroachment of the
Great Brewster Spit upon the main channel; the widening and deepening of
channels; and various improvements of this character—after, in fact, the
main portions of work which the United States were to execute have been
entered upon and almost completed, the city of Boston turns round and says,
“We have got your appropriations, now we will abolish compensation.” On
the very first substantial application of the principle to the city itself, it repu-
diates the part which it undertook to perform in protecting Boston Harbor
when it called upon the United States for relief.

It is no answer to say that the city seeks the abolition of compensation be-
cause of any change in the opinion of the United States authorities in regard
to its necessity. No such change had in fact taken place. No one authorized
to speak for them had ever said such a change had taken place. The city
never consulted them to ascertain whether such a change had taken place or
gave them an opportunity to express their opinion on the subject of this peti-
tion. Their reports proved to any one who could read that they still insisted
upon the application of this principle to Boston Harbor. And the city still
seeks practically to enforce the abolition of the law against their earnest ap-
peal to maintain it. Well, I only submit, with regard to such conduct, that it
seems tome it is not good policy for the city so to deal with the United States.
Beyond this, let those pass judgment who have the honor of the city, the honor
of the capital of this Commonwealth in their keeping.

But the purpose for which the city is brought here cannotbe reached without
implicating the State. Now, I submit that, as a matter of policy, as a matter
of comity between the Commonwealth and the United States, the State should
adhere to the doctrine of compensation. The representatives of the United
States government say in substance to the State of Massachusetts—and when
the United States says it, it is the voice of the West, the South and the North,
ofall parts of the country—“We tax the whole country to carryout these
improvements of Boston Harbor, and other improvements all along the shores
ofMassachusetts, from Cape Cod to Cape Ann, at Provincetown, Hyannis,
Taunton, Plymouth, Gloucester, Newburyport and on the Merrimac River ; we
are considering other projects foryour benefit, like the Cape Cod Canal, the im-
provement of Wareham River and the Gloucester breakwater, and we ask the
State of Massachusetts to maintain this remedial system in the case ofBostonHarbor; if you don’t maintain it you will place a burden upon the whole
country which it ought not to bear. For private and local interest, for pri-
vate and local gain, you will impose this burden upjon the whole countrywhichought to be put upon those who get the benefit of the injury to the har-
bor caused by their encroachments.

We are willing to do our full share in regard to the improvement of BostonHarbor, but we ask you to protect it. It needs protection and-it is your duty
to protect it. Our advisers and officers, who are the most eminent engineers
of the country, say it needs protection, and we ask you to protect the harbor
from the encroachments of local and private interest or assess them the cost
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of the remedy.” I submit that this is a just appeal, and it is an appeal
which the Commonwealth cannot afford and ought not to desire to disregard.
Especially would it be impolitic, when the State is intending to derive large
revenues for its treasury from its domain in the tide lands of Boston Harbor,
to do anything to give to the United States, whose jurisdiction over navigable
waters is supreme, whenever it chooses to assert it, the 'impression that the
national interest in this splendid harbor is not safe in the care of Massachu-
setts.

And in yielding to this appeal we follow the best lights of the country on
this subject. We have the authority ofsuch eminent men in their professions
as the late General Totten, chief of United States engineers, of General Dela-
field his successor, the late Professor Bache, superintendent of the United
States Coast Survey, acting as members of a board of commissioners, and after
careful investigation reporting that this law for compensation is a salutary
and necessary measure. We have the authority of General Foster, for four
years in successful charge of government work in Boston Harbor, who has
studied the harbor and is accomplished both in the military and Coast Survey
departments of the United States service. We have the authority of Pro-
fessor Whiting, who has made surveys in the harbor, who has spent thirty years
of his life on the shores of the country investigating just such problems as this,
and is at the head of his department in the United States Coast Survey. We
have the authority of Admiral Davis, also, one of the United States commis-
sioners, distinguished as a hydrographer, and for nearly a generation at the head
of the scientific department of the United States Navy. We have the authority
of General Humphreys, whose report to Congress upon the Mississippi River,
a study as vast and grand as the river itself, has placed him in the very fore-
most rank of hydrologists, and given him world-wide fame. We have the au-
thority of Professor Peirce, who holds in a master’s hand the key of all the
sciences; and to whom the laws of force as displayed in the mechanics of the
heavens and of the earth are as familiar almost as the multiplication table. I
have still to add the weighty authority of Professor Mitchell, who gives new
illustration to a name associated with the progress of physical science in Massa-
chusetts, an engineer familiar by learning with the phenomena of harbors the
world over, and by personal exploration in Europe and America at the seats of
empires both living and dead ; one whose word is waited for in New York when
it is proposed to build a bridge with piers across East River, and is sufficient,
when he says “ Here is the life-blood of New York Harbor,” to arrest the proj-
ect; whose word is waited for by Congress and the people of San Francisco,
when it isproposed toextend the Pacific Railroad to the island in San Francisco
Bay, and whose award that it can be safely done is accepted as final; and who
from actual systematic observations, computations and study has come to have
a greater and more authentic knowledge of Boston Harbor than any living
man. We have the authority of these gentlemen to tell us that Boston Har-
bor cannot spare any more tide-water without compensation, orsome provision
for the future to remedy the evils that must necessarily result from its loss.
Are we not safe in following them ? Are we prepared to take the responsi-
bility of rejecting their guidance ? If we do not follow them, -whom shall we
follow, and whither shall we go ?



APPENDIX. 95

CLOSING ARGUMENT OE MR. J. L. STACKPOLE.

Mr. Chairman and Gentlemen :—The views of the petitioners were so fully
stated in the opening I had the honor to make to the Committee, and my friend
Mr. Ware has occupied so large a portion of your time, somewhat more than
four-fifths of the time that was allotted for argument, that I propose saying
what I have to say in as short a time, and reducing it to as small a compass
as possible. In the first place let me say that it seems to me that, in the very
eloquent effort my friend has made in regard to this improvement, full of the
zeal which characterizes him, and full of the honesty of purpose he always
exhibits in defence of the harbor, as' if all the time he was aiming at some
other person or theory over the heads of these petitioners; as if he felt that
this was not simply an application of the city of Boston to have the displace-
ment of tide-water by Atlantic Avenue adjusted upon a reasonable and
proper basis; as if it was not the city that comes here and submits the ques-
tion for your judicial decision, and desires to be governed by it, but as if there
were certain persons who were endeavoring to make money out of this matter,
who were endeavoring under cover of this petition to fill up the harbor. It
seems to me as if in the whole of his argument—and I have listened to it with
a great deal of pleasure—that were his feeling. It was claimed that the city
of Boston did this as a part and parcel of a plan of filling up the beautiful
basin of Charles River.

Mr. Wahe. Not intentionally.

Mr. Sxackpole. I think that was the feeling of my brother throughout
his argument. But let us look at the record. My predecessor, Mr. Hill, now
assistant attorney-general of the United States, appeared at that hearing and
made a very able argument in opposition to this plan of filling up Charles River
basin. It was one of the main grounds of his argument that it would destroy
the tidal area. It was claimed by him in his argument that Boston Harbor
was a harbor dependent upon the tidal force. It was indeed the cardinal
principle of the city’s position that the tidal basin of Charles River, unaltered
and undiminished, was, is and always must be, essential to the safety of the
harbor. Nor do I understand that the position of the city of Boston in re-
gard to this matter is altered. I am sure it is not. If I understand any-
thing, it is that this policy of theirs is unchanged with regard to that
question.

Mr. Ware has been over the whole harbor, from Great Brewster Spit up to
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Watertown almost, and has talked about it with a fulness of knowledge which
has interested you and interested me, but in spite of that 1cannot help think-
ing that he has got a little way from this question. I think the result—l will
not say object of his argument, for I know what he said he meant with entire
fairness of purpose—l think the result has been to take the minds of the Com-
mittee somewhat away from the single question we are discussing here. Now,
gentlemen, this is simply a question whether or not this theory of compensa-
tion in kind is the theory which is to be applied to this filling up of Atlantic
Avenue; whether the city is to pay this sixty or seventy thousand dollars, or
whether the actual damage is to be gone into and investigated by the Commit-
tee, and the city is to pay that actual damage, if there is any. That is the only
question before this Committee to-day; and I want, if it is possible, to stick to
that question, and not go out of it any further. I easily understand why my
brother Ware, whose duty it is made by the State to look after the harbor,
should look simply at the harbor when he comes to this question. It is his
duty to protect the harbor, and he comes here and makes an argument to
you in order to sustain it.

It is for you to look at this question dispassionately, and it is for you, gen-
tlemen, in your judicial capacity, who have not simply the interests of the
harbor, or the interests of Boston to consider, but the interests of the whole
community, to determine whether on the whole this sum of money must be
paid by the city, already overburdened by taxes. In all these hearings be-
fore legislative committees, we are not troubled by technical rules in relation
to the burden of proof. It is not now, as it might be in a court of law, neces-
sary for this person or that person to take the burden of proof. If on the
whole it is not just that we should pay this sum of money, the legislature will
not say that, simply because it is laid down in the statutes, it is just, without in-
stituting a system of inquiry to see if it is just to-day, and to see whether it is
founded upon accurate principles.

In the remarks that I had the honor to make to the Committee in the open-
ing I adverted to the uncertainty there had been in scientific investigations of
the harbor, and I am free to say that I think this uncertainty has been de-
veloped even more. I was struck with a single instance of it in the tenth re-

port. It is there laid down that not a single cubic yard could be filled up
without damage. That -was reiterated and reiterated by my brother in his
argument, and yet these very persons who made this report have approved
filling up South Boston flats to the extent of thousands of cubic yards. This
opinion was enunciated without qualification.

Compensation was never carried out in regard to South Boston flats ; the
system of compensation was entirely abandoned there, and another and dis-
tinct principle was taken ; and yet this was done and approved by the very
persons who had announced that not a single yard was to be filled up. This
simply shows that as you go on from one year to another you must keep a

careful watch to see whether you are going exactly right.
Now, gentlemen, I am obliged to go back somewhat, and call your attention

to principles which I have before referred to, because on those rests the basis
of our claim. Ido not conceive that those principles have been altered by
the evidence we have had before us. My friend has not gone into a discus-
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sion of the testimony, but has contented himself with arguing this case on
principles which are not particularly altered by the testimony of the wit-
nesses, however distinguished they may be in their various branches of science.
I say that the documents which these Commissioners from time to time report-
ed bear me out in what I announced; —that it was the plan, the only plan, of
this compensation to dredge out in the upper basins the amount of this filling
in below; and that it never entered into the minds of these Commissioners
at that time that any other compensation was to be made ; that at that time
they supposed the upper basins could be dredged out, and they made an
elaborate scheme to this effect. In their first report they say (page 9) :

“Examinations have been made of the Mystic River and surveys of a
portion of Charles River, in reference to compensation for tide-water dis-
placed, and citizens have assured the Commissioners that they will, in con-
sideration of the benefit to navigation, convey to the State, free of charge,
the marshes that shall be required, and grant every facility in their power in
aid of the undertaking.”

That was the scientific instruction they gave, and from that clause came the
petition by the city for this legislation. Now, after this advice, when the city
made application for legislation upon this advice, and upon this advice only,
they blame the city for taking a contradictory position. Does the city
take a contradictory position ? In the next report, a year after, the city is
informed that this compensation in kind is impracticable. In the next report,
after they had obtained at the request of the city the law on which this whole
scheme rests, the Harbor Commissioners come forward and say:

“We have familiarized ourselves with the doctrine of compensation in
kind adopted by the Commonwealth in the establishment of this Board, and
recommended by the United States Commission as a remedy for the evils
resulting from encroachments upon the tide-water of Boston Harbor, and
have diligently studied the means for its strict application in the case of the
proposed occupation of the South Boston flats. Predisposed to accept this
doctrine, because of the high authority from which it emanates, it remained
only for us to inquire into the practicability of its application from a financial
point of view. This inquiry has led to serious doubts as to the practicabilityof replacing the tide-water of South Boston flats by new reservoirs above the
city. * * * * We speak within bounds when we declare that the ex-
pense of a proper transfer of the tide-water from South Boston flats to interior
basins would exceed the cost of removing all the bars and shoals from the main
channel, and the further cost of maintaining this channel in its improved con-
dition forever."

I proposed to read to a considerable extent some of these reports contained
in the pamphlets which are alluded to in the report made by the joint com-
mittee of 1868, in which this whole matter is gone over, but I fear that I
should weary the Committee by so doing. In House Document, No. 76, of
the year 1868, a committee composed of a number of able men from both
branches of the legislature say

“It would be ungracious to take exceptions to the lateness of the discov-
ery, by the Advisory Council, of the teachings of surveys completed seven

13
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years ago, or to suggest the unkindness of the characterization, by the Har-
bor Commissioners, as ‘impracticable,’ of a plan which they themselves
adopted and urged upon the legislature last winter. We are only too happythat this theory,—for it never had any scientific basis or fair and thoroughpractical test, —which has so long embarrassed this problem, is at length dis-
carded, and, as applicable to this improvement, is declared, for all future time,
impracticable. For, let it be distinctly understood, compensation in kind can
only be had by excavations in South Bay, or in Charles and Mystic Rivers.
Both are declared impracticable; and, therefore, compensation inkind maybe consigned to the receptacle of things lost upon earth.”

So it is, gentlemen ; the dredge is the thing which remains now, and must
take the place of the operation of the scour. They tell you that, in order to
remove from the mouth of Charles River the obstacles that there exist, a
sum of money sufficient to keep Boston Harbor clear through all eternity
must be spent. Now, gentlemen, lam not saying that it would not be better,
if you could clear and open that mouth, to have this theory' carried out. I
am not arguing that; so that the gentleman’s illustration in regard to the lungs
and wind-pipe does not apply. lam not arguing that it would be not better
for the interests of the harbor, if considered apart, to sweep away' all those
bridges; but when you are told that that is utterly impracticable, that it will
cost an amount of money sufficient to keep Boston Harbor clear forever, by
gentlemen who come here to oppose this application, you must regard that
remedy as entirely out of the question as if it had never existed.

Now, gentlemen, look at Atlantic Avenue. The city of Boston took cer-
tain flats belonging to individuals, none of them belonging to the State, as
the Attorney-General’s opinion, to which I have referred, informed you —

flats upon which those individuals might have erected wharves and buildings
—and they put there, at the expense of a million of dollars, a beautiful
avenue over one hundred feet broad, made for the benefit of the commercial
interests of the city of Boston ; made to connect the wharves ; made for the
sake of the harbor; called Atlantic Avenue, because it was made for the sake
of the harbor and the commerce of the city. In doing that, they were
obliged to cut off certain docks running some distance up into the land, and
they now come and ask you whether or not they are to be assessed upon this
inapplicable theory', or whether they are to be assessed on the actual damage
done.

Now, gentlemen, I believe if you had gone to these Harbor Commissioners
when they made this first report, and didn’t know that it was impracticable
to dredge out in the basins above, and asked them if they regarded these
docks as tidal basins, they would have answered “ No, the tidal basins are

above ; these are not tidal basins.” Do you think yr ou can compare the rush of
the water scouring up and down through the channel—going at the rate of
three or four miles an hour, so strong a current that you can hardly row

against it—with the lazy swash that loiters in these little docks ? Can you
say that the amount of water that is contained in them has that effect in
cleansing the channels that the water has which pours down out of Mystic
and Charles Rivers ? I submit that if you look at this in a common-sense
point of view, if you go down there to Atlantic Avenue and look at it there,
and then stand on the bridges, or take a boat and row through those bridges,
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you will see what an immense scour there is there, and that in these little
docks there is no scour whatever. Among all the scientific gentlemen you
have had before you, there is not one who has said to you he was of the
opinion—my brother never asked that opinion—that $70,000 or $60,000 was
the amount of damage done. It was agreed that it is indefinite ; and none of
them undertook to say that the amount which we are now called upon to pay
is the amount that is justly and fairly due. Now, gentlemen, is this just ?

Is it fair? It is like a man who goes into court and. says, “I have been
damaged.” He is asked, “ What is your damage ? ” “Well, I can’t exactlysay; but I have got a theory here, represented by a certain equation, and you
shall pay according to that” “ Does that equation give the correct amount
of your damage '? ” “No, it does not.” Then the answer should be, “ I don’t
think we ought to pay you on it.” But we go further than that, and show
that, this theory having been declared inapplicable, then a fortiori it ought
not to be adopted.

Gentlemen, we propose the same system as was adopted by the legislature
in the case of the South Boston flats; the same provisions of law exactly as
were enacted in regard to them. The fact that there was in that case two
millions of dollars’ worth of land, and only some thousands of dollars in this
case, cannot affect the principle. There are the South Boston flats, within a
pistol-shot of this very displacement of tide-water, and we are willing to have
exactly the same principle applied in the case of the city as in that of the State;
make a hydrographic survey, and determine how much we are to pay.

You have heard the appeals of my brother in regard to the contract made
between the United States and the State. I was not aware any such con-
tract was made. It is one of the duties of the United States to keep the
lower part of Boston Harbor cleared out. It is no duty of the State, but the
duty of the General Government; and they keep it clear in pursuance of
that duty. The General Government was perfectly willing to leave it to the
State to keep the upper harbor clear in any manner that seemed to them
best. lam not aware that it was made a prerequisite to the taking out of
General Foster’s excavation below, that this theory of compensation in kind,
if it is not just and fair, should be adhered to. I believe the United States
Government expected the State to keep the upper harbor clear, but I sub-
mit that it does not expect it to do so by any particular theory. If it finds
one theory better than another, then I submit that it is at liberty to use that
theory, and to ascertain the damage of any encroachment in any way it
sees fit.

I have prepared a bill, gentlemen, which is based upon the suggestions in
regard to the South Boston flats,, which is an analogous case. I submit
this as carrying out what the city thinks fair. I may say, in conclusion, the
city has desired to approach this question in a fair spirit of inquiry, and it has
wished the Committee to be governed by the best advice that they can get; by
their own common sense and their own knowledge of the circumstances, and
that the city relies with confidence upon a just and equitable decision.




