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R E P O R T

To the Honorable Senate and House o f Representatives of the Common- 
wealth of Massachusetts.

The Board of Harbor Commissioners respectfully submit 
their Tenth Annual Report.

S o u t h  B o s t o n  F l a t s .

The initiation of the harbor improvement, usually discussed 
under this head, was due to the studies o f various commis
sions and legislative committees prior to the establishment of 
the Board of Harbor Commissioners. It was at the same 
session of the legislature at which this Board was created that 
a definite plan for the improvement was adopted, and it was 
among the first duties of this Board to present to the legisla
ture a scheme for carrying into execution the improvement 
upon the basis o f that plan. The plan o f 1866, o f which we 
speak, was not a plan for utilizing the flats when filled; it 
only showed the extent and outlines o f the proposed filling,—  
the walls and channels. Whatever idea was at the outset 
entertained o f utilizing the tract o f flats that should be 
inclosed, was incidental merely. The project was primarily 
a harbor improvement. A  wall was proposed to be built on 
a certain line, the position o f which was determined by a 
physical survey o f the main channel. This wall was designed 
to effect certain changes in the tidal currents, and also to 
retain the material dredged from the harbor. The anchorage 
and sailing-room of the harbor was to be materially in
creased, and the modifications in the flow o f the currents 
induced by the wall was relied upon in part to secure the per
manence of the improved water-way. The Resolve o f 1866, 
which first committed the subject to this Board, fully recog-
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nized the project o f reclaiming and utilizing the flats which 
should he inclosed, but contained these words: "In  all 
plans and proposals submitted by them, always regarding the 
protection and improvement of the harbor of Boston as of 
paramount importance in any intended occupation of said 
flats.” The Board thus undertook the work with two pur
poses in view, and mature study confirmed the opinion that 
the two were entirely consistent with each other. The flats 
offered the most convenient dumping-ground for the material 
dredged from the main channel, and the market value of the 
reclaimed land would depend largely upon the improvement 
o f this channel. Some doubt was at first entertained whether, 
if the project were considered solely with reference to the 
land to be filled up, it would not be cheaper to bring the 
material from the country by railroad than to obtain it by 
dredging; but it is now evident that the material can be 
obtained from the harbor at about four-fifths the cost of 
obtaining it from the country. It was early seen that the 
reclamation o f the whole territory could not be undertaken as 
a single project, and accordingly it was divided into three 
sections, numbered in the order in which the filling would be 
likely to proceed. The first section extends from Fort Point 
Channel to a line drawn from the foot of E Street, in the east
erly line o f said street, to Slate Ledge Buojr, and comprises 
341 acres. The second section extends from the easterly line 
o f the first section easterly to a line parallel with that, and 
which intersects the established liue for the proposed sea-wall 
3,400 feet from said first section. This section, upon the 
original plan, is traversed by a reserved channel 500 feet 
wide. Between this reserved channel and the line of the 
proposed wall is an area of 157 acres ; the reseiwed channel 
in this section comprises 57 acres, and between it and the 
shore are 87 acres, making the total area of the second sec
tion 301 acres. The third section extends easterly from the 
second section to a liue drawn from the wharf near the south
ern point o f Castle Island to South Boston Point, and com
prises an area of 283 acres, eight acres of which are occupied 
by the reserved channel in the original plan. The entire area 
of the three sections comprises 925 acres. The reserved 
channel was originally designed to traverse the first section
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also, but the purchase of the flats owned by private parties in 
that locality will make it inexpedient that it should do s o ; 
and it is not unlikely that, as the work progresses, it will be 
seen to be for the interest of all parties that the plan o f a 
reserved channel should be discarded altogether. The filling 
for which provision has actually been made, comprises less 
than one-third of the first section, and about one-ninth of 
the entire territory. It consists o f about 25 acres owned 
by the Boston Wharf Company, about 25 acres owned 
by the Commonwealth, and about 50 acres owned by the 
Boston & Albany Railroad Company. The amount o f ma
terial required to fill these three parcels to grade 13, is 
estimated as follow s: For the Boston Wharf Company tract, 
622,471 cubic yards; for the tract o f the Commonwealth, 
504,305 cubic yards; and for the Boston & Albany Railroad 
tract, 1,155,891 cubic yards. The Boston Wharf Company 
is not under obligations to dredge from the main channel, but 
has agreed to deepen Fort Point Channel in front of its terri
tory over an area of 604,550 square feet to not less than 12 
feet at mean low water, requiring the removal o f 144,644 
cubic yards, leaving 477,827 cubic yards required by the 
company, which is being obtained by them from the cheapest 
sources available, mostly from dredging in docks and other 
portions of the harbor. The material required for the other 
two tracts provided for, and which must be dredged from the 
main channel, is 1,660,196 cubic yards, as above. In the 
second annual report of this Board, a plan was given upon 
which the space proposed to be dredged was colored red. In 
this portion the 23-feet channel was contracted to a width 
scarcely 70 feet, and its course was so serpentine, that, even 
at points where it was much wider, no heavy vessels could 
follow it under ordinary circumstances. O f course, it is only 
the very heaviest vessels that would require a channel of such 
depth. The 18-feet channel which ordinary laden vessels 
require, had a minimum width in this locality o f about 900 
feet, and answered very well when not encumbered, as it 
often was, by vessels at anchor. The dredging proposed will 
increase the channel to about 2,400 feet in width to the full 
depth of 23 feet, and add to the anchorage-room for heavy 
ships about 174 acres. The space colored red in the plan
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mentioned contained, above the level o f 23 feet below mean 
low water, 1,458,000 cubic yards, as computed from meas
urements in position, o f  which 1,275,000 cubic yards were 
between the original 23-feet channel and the line o f pro
posed sea-w all; but when shovelled up by the dredge, and 
dumped upon the flats, it is estimated there will be a gain in 
measurement o f  30 per cent. Thus, without going north of 
the old channel at all, the contractors will find all the material 
required for filling to grade 13 the parcels now under con
tract. To what extent the material will settle when depos
ited, cannot be predicted ; but the grade provided by the con
tracts being 16 when covered with gravel, will be sufficiently 
high to admit o f all the settlement probable without material 
injury o f  the land for occupation. In the Second Report, 
before referred to, the figures for the dredging and the filling 
Avere evidently confounded. Three and a half millions of 
cubic yards are mentioned as the amount to be derived from 
the space colored red upon the plan, added to the amount to 
be furnished by the general government from operations at 
the upper middle bar. This Avas at a time when a channel 
1,000 feet wide Avas in contemplation, and the depth of 
dredging Avas to be two feet greater. In New York Har
bor, the general government long ago fixed upon 25 feet at 
mean Ioav water as the depth to which rocks should be 
rem oved ; but, in the case o f  Boston, 23 feet has been 
regarded as sufficient, and adopted both in the operations of 
the general government and o f the CommouAvealth. In New 
York, 25 feet at mean low water is a trifle over 27 feet at the 
mean sea level; i. e., at half tide. In Boston, 23 feet at 
mean Ioav water is 28 feet at half tide ; so that a vessel requir
ing a AA'hole flood or ebb tide to come up or go doAvu, Avill find 
one foot more water upon the shoalest places than she would 
find Avith the smaller tide in New Y ork  Harbor.

There are occasionally iu Boston steamers drawing a little 
over 23 feet, very rarely 24 feet. It would be far from true 
econom y to remove all obstructions to an additional depth of 
one foot, to meet the chances o f  a rare ship visiting these 
interior obstructions at Ioav Avater, and impatient o f an hour’s 
delay in the comfortable roadstead below. If the present 
grade o f filling required to be taken from the harbor shall
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be maintained till the reclamation of the first ¡section is com
plete, Boston Upper Harbor will then be as perfect below 
the navy yard as it need be for the requirements o f the 
heaviest commerce.

The progress of the work upon the Commonwealth tract 
of 25 acres during the year has been satisfactory. The 
Board found early in the season that advantageous prosecu
tion of the filling would require the construction of the dock- 
walls earlier than had been proposed. With the approval of 
the governor and council, a contract was made for this pur
pose on the 23d of June,— which will be found in the 
Appendix,— and work under the same was immediately 
begun.

The studies and experiments of the engineer in charge to 
test every step in the work in the most exhaustive manner, 
will be found exceedingly interesting, as stated in his report, 
which is printed herewith, and will afford the legislature 
means of judging the degree o f caution that has been 
observed.

This Board have never doubted that the land reclaimed by 
this harbor improvement would alone bring to the treasury 
of the Commonwealth a full return for its large expenditure ; 
and, as the reclamation of the portion under contract ap
proaches completion, there are many indications which con
firm that confidence. The legislature o f 1875 repealed the 
power o f this Board to make sales o f the land to be reclaimed, 
and created a new Board to deal with and develop the prop
erty created by the reclamation. This Board are also advised 
that the new legislation, by conferring upon the new Board 
power to make contracts for future improvements upon the 
flats in question, has by implication repealed the power of 
this Board to make such contracts; and that, beyond the 
completion of the work now under contract, their duties in 
connection with the improvement o f the harbor upon South 
Boston Flats will be of a negative character, and of much less 
responsibility than heretofore. The views o f the Board in 
this connection were presented to the committee who reported 
the change of policy referred to, and were appended to the 
committee’s report (House Doc. 365) ; and, for convenience
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of reference, the communication is also printed in the Appen
dix to this Report.

A  further appropriation will be required for the prosecu
tion o f the work under contract, in accordance with the 
report of the engineer.

C h a r l e s  R i v e r  B a s i n .

In July, 1874, the Board granted a license to James A. 
W oodbury, S. A . W oods, and Fred Pope, which provided for 
a project o f improved commercial frontage upon the Cam
bridge side o f Charles River, and at the same time secured the 
improvement o f the channels o f Charles River between Cragie 
and Brookline bridges, as compensation for the privileges 
granted. The first-named parties have since transferred their 
interests to the Cambridge Improvement Company, who, in 
October, 1874, commenced operations under the terms of 
the license granted. By the close o f the season, 600 feet 
in length o f the wooden bulkhead, forming the westerly side 
o f the reserved canal, had been completed in a satisfactory 
manner. The work o f ballasting this bulkhead was con
tinued through the winter, and in April, 1875, contracts for 
dredging were made by the company, since which time 9,698 
cubic yards o f material have been taken from the reserved 
canal, deepening its channel to from three to four feet below 
mean low water. The material removed by this dredging has 
been deposited in lots in rear of the bulkhead, but this filling 
is not included in the measurement of compensation for tide
water displaced, as it was not taken from the main channel 
outside of the harbor lines o f the basin, although it adds to 
the commercial advantages o f the general improvement.

In April, 1875, dredging was begun in the main channel of 
the basin, according to the terms of the license. This work 
has progressed in a satisfactory manner, and, up to December 
last, 53,140 cubic yards of material have been removed, giving 
a depth o f 10 feet at mean low water where the dredging has 
been done. In April, work was also begun upon the founda
tion for the sea-wall, 500 feet of which has since been 
satisfactorily completed in a manner believed to be supe
rior to ordinary pile-foundation work. In September, the 
work o f building the sea-wall proper, upon this prepared
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foundation, was begun, and considerable progress has since 
been made.

Several sales of the filled lands have been effected, and a 
substantial building erected by the American Net and Twine 
Company. The prospects of the Improvement Company are 
encouraging, and seem to indicate a successful development of 
their enterprise.

A  progress sketch of the work of the company is appended 
to the report of the Board.

S h o a l s  in  B o s t o n  U p p e r  H a r b o r .

By chapter 304 of the Acts of 1874, the Board was author
ized to use the income from the compensation fund for Boston 
Harbor accruing during that year, together with the amount 
received from assessments for compensation for tide-water 
displaced, to pay for dredging away shoals otf the city front
age, to an amount not exceeding $15,000.

The Board made surveys of the ground in question, and 
issued proposals for the intended w ork ; but, as stated in 
their last report, circumstances determined them to postpone 
dredging for that season.

During the past year, contracts have been made for the 
removal of part of the shoal oil' Constitution W harf and Bat
tery Wharf, under which work has been done and paid for to 
the amount of $8,000, Owing to difficulties which the con
tractor has experienced, the whole amount o f the dredging 
agreed upon has not been done, and a portion o f the shoal off 
Battery Wharf is not yet removed. By law, the unexpended 
balance o f the appropriation for this work reverts to the 
treasury with the end o f the fiscal year, leaving the Board 
without funds to continue further operations.

Besides the original project, it will be desirable to dredge 
away more of the shoal ground in this vicinity. The Board 
has also had notice of an increasing shoal off the water-face of 
East Boston, which will be examined as soon as practicable.

In order to conduct this work, the Board will require addi
tional funds, and would respectfully recommend the appropri
ation o f the income from the harbor fund for 1875 and 1876.

From the fact that the Man-of-War or Junction Shoal is a 
"middle-ground” in the channel leading to the United States 
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Navy Yard, the Board deems its removal appropriate work for 
the general government, and has memorialized Congress in 
behalf of an appropriation for it.

The memorial is printed in the Appendix, and a hydro- 
graphic sketch o f Man-of-War Shoal is also appended.

P r is o n  P o in t  B a y .

Under an Act o f the legislature approved May 26, 1868, 
the city of Charlestown was authorized to inclose and fill up, 
under the direction o f this Board, all o f those flats included 
within the north-easterly side o f the Boston and Maine Rail
road location and the high-water line of the Charlestown 
shore. Among the provisions of this Act was one requiring 
compensation to be made from time to time for the amount of 
tide-water displaced by the filling up of flats.

The city of Charlestown did not avail itself of the authority 
conveyed in the aforesaid Act, so far as to undertake any 
general reclamation o f the bay, but proceeded to extend Canal 
Street across a portion o f it, and ultimately to fill an adjacent 
place. This street extension involved the inclosure of a por
tion of the bay lying between the location of the street and 
the shore o f Charlestown, amounting to about four acres ; but 
two culverts were placed under the roadway so as to provide 
for adequate ingress and egress of tide-water.

Soon after the work upon the extension o f Canal Street was 
fairly under way, the owners o f flats in this portion of Prison 
Bay, and especially those who held flats within the street loca
tion, busied themselves with reclaiming lands for building and 
other purposes ; so that by the time the filling along the line 
o f the street had risen above high water, the interior basin 
had been nearly filled up. The northern culvert having by 
this time ceased to be of use as a tide-way to any flats except 
those belonging to the city., the city proceeded to fill up the 
narrow space that remained.

This Board assessed upon the city of Charlestown compen
sation for tide-water displaced along the site of Canal Street 
and in the rear o f the northern culvert, and the amount 
assessed was paid by the city of Boston after the annexation 
o f Charlestown.

While the filling o f Canal Street was in progress, notice was

HARBOR COMMISSIONERS’ REPORT. [Jan.
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given to private parties engaged in reclaiming adjacent flats 
that this action was illegal, and finally a state constable 
was sent to the neighborhood to observe and report such pro
ceedings. The Board having given adequate time to all the 
parties for taking the necessary steps to legalize their proceed
ings, and finding them apparently indisposed to do so, notified 
them to appear at a meeting o f the Board held November 4th 
of this year. At this hearing, numerous parties in interest 
appeared, and those representing property within the line of 
Canal Street claimed that the cutting off of the portion of the 
bay reclaimed by them from the free ingress and egress o f the 
tide was the act o f the city o f Charlestown, for which they 
ought not to be held responsible.

While the Board cannot admit this claim, because it is satis
fied that the city provided adequate water-ways for the tide, it 
cannot but regard the situation of the parties as one claiming 
consideration. The city o f Charlestown presented no plans 
for approval by this Board before proceeding to construct the 
street which actually deprived the parties within of all value 
in their property as toater front, and converted their flats into 
receptacles for filth; so that the injured parties were pre
sented with no opportunities to be heard before this Board till 
the work of the city, actually in progress, foreshadowed their 
fate; they then proceeded to convert their flats into building 
lots, believing that the city by its action had assumed all 
responsibility.

G r e e n  H a r b o r  R i v e r .

The attempt to reclaim 1,500 acres o f unproductive marsh 
land, by a dike across Green Harbor River, is an experi
ment of more than ordinary interest to the Common
wealth. The progress and ultimate value o f the reclamation, 
as such, is the more appropriate study o f the board o f agricult
ure, from whom the legislature will doubtless receive reliable 
data for estimating the results o f the dike to the agriculture 
of the State.

It was suggested in the fifth annual report of this Board, 
that the dike would not remain neutral in its relations to the 
harbor and its entrance, and the result has proved quite as seri
ous as then anticipated. The predictions of Prof. Mitchell,
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printed with that report, have been verified with striking 
accuracy.

The Act which authorized the construction of the dike, 
chapter 303 o f the Acts of 1871. contained as its fourth sec
tion the following :—

“  Should shoaling take place above the level of mean low water in 
the channel of Green Harbor River or its approaches below the dam 
and dikes in consequence of the construction of said dam and dikes, 
said shoaling shall be removed by the proprietors of Green Harbor 
marsh, under the direction and to the acceptance of the board of 
harbor commissioners. And if the proprietors of said marsh shall 
fail to remove said obstructions for six months after due notice 
from said commissioners, then said commissioners shall cause the 
obstructions to be removed at the expense of the proprietors of said 
marsh, and said proprietors shall be liable to the Commonwealth for 
the same in an action of contract, and the non-joinder of any party 
or parties defendant shall not defeat the same.”

Questions arising under this provision have claimed the 
attention of the Board the past year. Petitions were pre
sented alleging that the shoaling there contemplated had taken 
place, and praying for the relief therein provided. The Board, 
with its engineers, visited the harbor in August, and inspected 
its condition at various stages o f the tide. A  partial hearing 
was given at that time to the petitioners and such meadow 
owners as appeared, and subsequently in Boston a more 
extended hearing was had, at which testimony was introduced 
on both sides, and the views o f the different parties interested 
were ably presented by counsel. The harbor has suffered a 
decided injury from closing the tidal reservoir which the 
marshes afforded. The channel of the river and its approaches 
were formerly cleared by the daily scouring of the outgoing 
tide, so that boats drawing two feet could enter freely at all 
stages of the tide, but now the bar at the entrance does not 
admit o f sufficient depth at low water for the use of boats of 
any description. Shoaling has undoubtedly taken place both 
in the channel and its approaches above mean low water. 
Natural causes have contributed to the shoaling to some 
extent, and it would not be practicable to separate with pre
cision the results o f natural causes from the results of the dike,
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but it is clear that what has occurred must ho mainly attributed 
to the dike. A  further survey will be necessary to determine 
the extent to which the obstructions should be removed to 
meet the requirements of the statute, which survey will be 
made as early as the weather will permit.

It is obvious that much injury has resulted to the harbor 
for which no remedy was attempted in the statute ; and whether 
the provision cited is effective for the relief which was 
attempted, is not clear. A  doubt has arisen,— W ho are "the 
proprietors o f Green Harbor marsh,” that are required to 
remove the obstructions caused by the dike ? It is not certain 
whether the statute would be construed to mean those who 
were proprietors at the passage o f the Act, those who were 
proprietors at the time the dike was constructed, those who 
shall be proprietors when the Harbor Commissioners shall'give 
notice of the obstructions to be removed, or be held void for 
indefiniteness. There is no express provision that the cost of 
removing the shoaling shall be a lien or charge upon the land ; 
and if the responsibility is personal only, there is great diffi
culty in determining upon Tvhorn it is placed. The statute 
makes it the duty of the Board to remove the obstructions, if 
the proprietors fail to do so for six months after notice; but 
the means are not provided for the work, and the Board can
not proceed in it without further legislation. I f  the means 
are provided, and the obstruction should be removed by the 
Commonwealth in the first instance, the treasury would be 
involved in the question of whom the Commonwealth could 
recover the cost.

The petitioners, however, suggest that if the proprietors of 
the marsh fail to remove the shoaling for six months after 
notice from this Board, the dike will become a nuisance liable 
to abatement, the condition of its construction and mainte
nance not being complied with. I f  the proprietors should 
remove the shoaling to the acceptance of this Board, the relief 
may be temporary only. The cause would remain likely to 
produce again the same result, and it is not certain that the 
statute extends to a second removal. The counsel for marsh 
owmers express doubt o f the constitutionality of the provision 
cited, however it should be interpreted.

These difficulties lead the Board to the conclusion that the
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remedial section o f the statute will he more productive of lit
igation than of harbor improvement. If there is any effective 
restoration o f Green Harbor River as a harbor, it is likely to 
be by the direct action of the State to remove the shoalino- 
which the dike has caused. The interest manifested at the 
hearings of the Board indicates that the value of the harbor 
to the community affected by its injury was underrated in the 
earlier discussion o f the dike project. The harbor was 
mainly used by small pleasure-yachts and fishing-boats. It was 
never valuable for refuge or for general commerce ; but for the 
local purposes named it was valuable, and it fostered an 
important industry. To the fishermen wdio used it, the law 
that permits its injury seems oppressive. ’Whether the 
importance of the marsh reclamation justifies the injury of the 
harbor, or the expense o f preserving it, is for the legislature 
to determine. The Board desires only to bring to the atten
tion o f the legislature thé full consequences of the measure.

M e n e m s h a  C r e e k .

During the last session o f the legislature, the subject of the 
improvement of Menemsha Creek on Martha’s Vineyard, by 
reopening a former inlet through the beach, was brought 
before it by petition, and subsequently referred to the Board 
o f Harbor Commissioners for examination, and report to the 
next legislature. In fulfilment o f the instructions given, the 
Board respectfully submits the following report.

Menemsha Creek is the communicating channel or passage
way between the waters o f Vineyard Sound and a large lagoon, 
or pond, called Menemsha Pond, which lies between the towns 
o f Chilmark and Gay Head, and contains in total area, with 
one or two smaller connecting ponds, about 716 acres.

According to the early history of this creek, its outlet was 
farther eastward than it has been since, and near where, the 
beach joins the upland. About 1770 it either broke, or was 
dug "square ou t” in the alignment of the main trend of the 
creek. This new channel, or outlet, gradually worked to the 
westward, ran crookedly through the beach, grew more shal
low, and in the year 1842 closed up. In April, 1843, by vol
unteer labor, a new inlet was again dug through the beach 
"square out,” as the report says. This cut remained as a
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o-ood channel, having five feet o f water in it, until the great 
»•ale of June, 1853. The action of this gale so injured the 
creek, that it has been gradually deteriorating since. The 
creek is now narrow and crooked in its pathway through the 
beach, the entrance is from one-fourth to one-third of a mile 
westward from the site of the original cut, and has but about 
one-half a foot of water in it at low tide.

The arguments of the petitioners in behalf of the proposed 
improvement are substantially as follows : That opening a new 
inlet by an artificial cut through the beach at the point where 
it was formerly successfully made, and where for ten years it 
afforded a good and safe entrance to the shelter o f the upper 
creek and pond, is a practicable and feasible undertaking; 
that such an inlet, leading to a safe harbor within, is much 
needed as a measure of advantage and encouragement to the 
fishing interest o f this part of the Commonwealth, and also 
as a means of protection to the life and property of citizens 
engaged in this exposed and laborious business. The number 
of boats engaged in the fisheries of this general locality, and 
which now make Menemsha bight their headquarters, is about 
two hundred. With a good inlet and a safe harbor for refuge 
and for business accessories, the number and value of the 
boats and the amount o f material property attending an advan
tageous fishing depot, would probably largely increase. The 
codfish caught upon the banks of No Man’s Land, are among 
the best offered in the market. The lobster fishery in this 
vicinity is also of valuable and increasing interest, and the fish 
themselves are of a large and superior kind.

The Board, with their engineers, visited the ground o f the 
proposed inlet at Menemsha, in August last, and had a hear
ing of parties interested in the proposed improvement, and 
obtained from undoubted authority valuable facts and par
ticulars in reference to this subject.

The attention of the Board was called to a pier built at the 
entrance of Sesuet creek in East Dennis, on Cape Cod, for the 
purpose of protecting its inlet, confining and directing its 
currents, and preventing it from shifting under the influence 
of outside currents and wave action similar, it was thought, 
to those acting upon the shore at Menemsha. This pier at 
East Dennis has stood in good condition for nearly thirty
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years, and has fully answered the purpose and produced the 
effect intended. The engineers of the Board have visited and 
examined this work, and report it to have served a valuable 
purpose in preventing the same sources of trouble apprehend
ed in the case o f Menemsha Creek. The uncertainty of a 
new opening remaining in its original position, and the proba
bility of its deterioration if the entrance works to the west
ward, as the former openings have done, is the only adverse 
feature of the proposed improvement. The Board recom
mends the construction o f a similar pier in addition to the 
proposed cut.

The Board ordered a survey of the ground at Menemsha to 
be made by their engineer, with an estimate of the probable 
expenses of such work as would secure an inlet affording the 
advantages desired. This survey has been made, and the 
following results obtained.

The most favorable and suitable location for the proposed 
cut through the beach is not in a line at right angles with the 
trend o f the outer beach, but one beginning on the inside at 
the bend of the creek and inclining slightly westward, so that 
the channel and current through it shall partially coincide 
with the natural outside currents and influences which tend in 
this direction.

The location selected also avoids the higher portions of the 
sand-hills, and passes through about a minimum section of the 
beach. The length of this cut from low-water mark at either 
end is about 380 feet, and its width from its high-water line 
on either side should be about 80 feet, with a central cut of 
40 feet in width dug to the level of low water, with slopes on 
either side. This would require an excavation amounting to 
about 5,220 cubic yards; allowing for irregularities of slope 
and other contingencies in the extension of the work, say a 
total o f 5,500 cubic yards, which will probably cover all the 
required excavation. Owing to the remoteness of the locality, 
and the small amount of work required, it will probably be 
found inexpedient to provide improved machinery and appli
ances for its execution. A  full allowance per cubic yard of 
dredging should be made for hand and team labor, but as the 
material* is mostly beach sand, the following estimate is 
submitted:—
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For opening a new i n l e t , ...............................................$2,000 00
For pile pier similar to that built at East Dennis, . 2,500 00
For closing the present i n l e t , .....................................  500 00

$5,000 00
R e s o l v e  c o n c e r n in g  t h e  e s t a b l i s h m e n t  o f  p i e r s  i n s t e a d

OF BUOYS IN THE BAYS OF C a PE C O D , GURNET H eAD,
AND DUXBURY AND KINGSTON BAYS-

During the last session of the legislature the Board received 
a communication transmitting a copy o f chapter twenty o f its 
Resolves, as follows :—

Resolved, That the harbor commissioners are directed to collect 
information in regard to the expediency of recommending to the 
government of the United States to substitute permanent piers 
instead of temporary buoys at the mouth o f various harbors on Cape 
Cod, where the wide range of flats, dangerous to navigation, pre
vents the proper sighting of headlands in foggy or stormy weather, 
and also the propriety of establishing breakwater piers at the out
let of Cut River and the Gurnet Head, and permanent buoys on the 
northerly end of Brown’s Island, so called, at the entrance of Plym
outh, Duxbury, and Kingston bays, and report to the next general 
court such information and their conclusion thereon in their annual 
report.—Approved March 31, 1875.

After investigation in regard to the subject o f the above 
Resolve, the Board would state there are practical objections 
to the substitution o f permanent piers for buoys in the bays 
of Cape Cod. The distance from channel-ways at which 
piers would have to be placed in locating them upon the 
"wide range of flats” referred to, would involve the same 
difficulty which now exists in sighting natural landmarks. 
In order to make piers conspicuous, and answer the pur
poses desired, they must be large and expensive structures. 
The experience o f last winter has shown the destructive 
power of ice in this part o f Massachusetts Bay, where even 
light-houses have been endangered by it. The use o f large 
and particularly marked buoys seems to be a more practically 
useful, and certainly a far more economical, way o f aiding 
navigation in these waters. In view o f these considerations, 
the Board deems it inexpedient to recommend to the general 
government the action suggested in the above Resolve.

3
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In regard to the establishment of breakwater piers at the 
outlet of Cut River, the Board would state that the question 
of the condition and improvement o f Green Harbor, which 
includes that of the mouth o f Cut River, is now before them 
for consideration, and until definite conclusions are arrived at 
in regard to it, based upon intended surveys, the Board con
siders other action inexpedient.

In regard to a breakwater at Gurnet Head, the Board is not 
possessed o f data or information sufficiently important to 
warrant the recommendation to the general government of 
the execution of such a work at this time.

The Board would unhesitatingly recommend the placing of 
large and conspicuous buoys, as permanently secured as prac
ticable, on the northerly end of Brown’s Island, at the en
trance o f Plymouth Harbor, as specified in the Resolve.

F l a t s  O w n e d  b y  t h e  C o m m o n w e a l t h .

On the 15th o f May, 1875, the following communication 
was received from the Massachusetts House of Represent
atives

Ordered, That the harbor commissioners, in their next annual 
report, be requested to make an approximate statement of the loca
tion aud amount of flats owned by the Commonwealth on its coast 
and harbors, so far as that information can be conveniently collected 
from existing maps, charts, surveys or other knowledge in their 
possession.

In accordance with the above order, the Board has obtained, 
mostly from the maps of the United States Coast Survey, and 
partly from their own surveys of Boston Harbor, the follow
ing information in regard to the amount of flats owned by the 
Commonwealth in its various harbors and along its coast. 
The amounts stated in the following table are given in acres, 
and are approximations on ly ; but are probably considerably 
within the amount actually claimable by the State, as the 
limits o f the flats are taken at mean low water, whereas the 
claim extends to the range o f extreme tides.

As will be seen by the following tables, the main portion of 
the flats are in the harbors north o f Cape Cod. This is owing
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to the greater range of tide which prevails in Massachusetts 
Bay and along the eastern coast, and which averages about ten 
feet rise and fall, whereas, along the southern coast of Mas
sachusetts, the tide ranges from one and one-half feet off Nan
tucket and Martha’s Vineyard, to about five feet in Buzzard’s 
Bay.

The total amount of flats owned by the Commonwealth, 
according to the basis of measurement taken, and which rep
resent the flats that ebb dry below or beyond the line of 100 
rods from high-water mark, as shown at mean range o f tide, 
is 10,788 acres.

This line o f limitation is in accordance with the old colonial 
law giving to proprietors o f upland the ownership o f flats to 
low-water mark, or to 100 rods below high-water mark where 
the flats extend beyond this range.

Area o f Flats owned by the Commonwealth o f Massachusetts, being 
the Area outside the line o f 100 rods from High Water, and inside 
the line o f Low Water.*

L O C A T I O N . Area in 
Acres.

Total Area 
in Acres.

Sa l i s b u r y , ..................................................................................................... 13

N e w b u r y p o r t ................................................................................................. 2 3 2
Joppa F la t s , ............................................................ 2 2  2
Oil' Plum I s la n d , ................................................... 10

Ip s w i c h , ..................................................................................................... 96
South of Castle N e c k , ........................................... 5 3
Off Castle N e c k , .................................. 3
Plum Island ,............................................................ 1 3
South of Plum Island, . . . . . . 27

E s s e x , ................................................................................................................. 26
Vicinity of Hog Island,........................................... 26

G l o u c e s t e r , ..................................................................................................... 11
Off Twopenny L o a f , ........................................... 9
Squam River,............................................................ 2

N a h a n t , ..................................................................................................... 25

L y n n , ................................................................................................................. 3 2 7
Large S h oa l,............................................................ 2 0 6
Axes P o i n t , ............................................................ 96
Shoal, . . . . . . . . . 2 5

* This limitation does not apply to Provincetown, or any case where the Common- 
wealth owns the upland.
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Flats Owned by Commonwealth—Continued.

LOCATI ON. Area in 
Acres.

Total Area 
in Acres.

Ch e l se a ................................................... 6
Off Pine’s Point, ........................................... 6

B oston  Ha r b o r , . . .  . . . . 1,722
Brewster Bar,............................................................ 16
East B oston ,............................................................ 4 4 4
Chelsea P o i n t , ................................................... 4 4
Breed’s I s l a n d , .................................. 3 4
Apple Island,............................................................ 127
Nick’s M a te ,............................................................ 12
Lower M i d d l e , ........................................... 4
Governor’s Island, . . . . . . . 31
Bird I s la n d ,............................................................ 41
Dorchester B a y , .................................. 4 4
South Boston F l a t s , ........................................... 9 25

D u x b u r y , ................................................................................ 1 ,132

K ingston , ................................................................................ 669

Pl y m o u th , .................................................................... 1,051
Inside Long B e a c h , ........................................... 3 31
Outside Pier Head,................................................... 47
Off High C l i f f , .................................. 5 9 2
Clark’s I s l a n d , ................................................... 81

B a r n sta b l e , ............................................................ 99
South side of entrance, . . . . . . 17
Off Sandv N e c k , .................................................... 5 3
Thatcher Island C h a n n e l , .................................. 7
South of Phill’s Is land ,........................................... 8
Great C re e k ,............................................................ 1 4

Y a r m o u th , .................................................................... 5 98

D ennis, ............................................................................. 180

Br e w s t e r , .................................................................... 1,528

Or l e a n s , ..................................................................... 140

Ea st h a m , .................................................................... 805

W e l lf l e e t , ..................................................................... 118
Small Shoals,............................................................ 41
Off Beach H i l l , ................................................... 2 3
Off Maya’s Beach,................................................... 38
Off Hatches C r e e k , .......................................... 16

T r u r o ............................................................................................. 13
Off H ig h la n d s , ................................................... 9
Cape Cod B a y , ................................................... 4
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Flats Oivned by Commonwealth— Concluded.

L O C A T I O N .
A rea  in 
A cres.

Total Area 
in Acres.

Provincetow n , ................................................................................................. 1,260
Bay inside Race P o in t ,........................................... 240
Along i f .  W. Coast, ........................................... 60
Bay inside Wood E n d , ........................................... 650
Along S. C o a s t , ................................................... 310

Chatham , ............................................................................... 159

Monomoy, ............................................................................... 530
Northerly e n d , ................................................... 434
Between Chatham and Monomoy, 96

Wareham , ............................................................................... 28
Buttermilk B a y , .................................................... 28

Edgarto w n , ............................................................................... 11
Skiffs Island,............................................................ 11

Tisbuey, ............................................................................... 9
Lagoon Pond,............................................................ 9

Total amount of Flats owned by Commonwealth, 10,788

E a s t  H a r b o r .

Settlement has been made with the meadow owners at East 
Harbor during the year, the details o f which are embodied in 
a report of the Board to the governor and council, which 
was approved by them, and is printed in the Appendix. The 
settlement was reached so near the end of the year, that a 
large number of the proprietors failed to deliver deeds in 
season, and it would be only equitable to renew the appro
priation which lapsed with the fiscal year.

E d g a r t o w n  H a r b o r  a n d  C o t a m y  B e a c h .

In their last annual report the Board presented the subject 
of Edgartown Harbor by a summary review o f their action 
and cooperation in the steps that led to the appropriation by 
Congress for the much-desired improvement and protection of 
this important harbor. Extracts were also given from the 
report of Gen. G. K . Warren, who had charge of the engi
neering work.

The Board have since been informed by Gen. Warren that



the results of a survey, made since the date of his work upon 
Cotamy Beach, show no changes in the condition of the har
bor since the survey by the United States Coast Survey in 
1871, made at the request o f this Board.

The Board intend to repeat this test by a still later com
parative survey, which will be made as soon as practicable. 
They are fully sensible o f the importance o f protecting and 
improving this valuable harbor, and intend to take measures 
to secure, if possible, at an early day, such renewed action as 
may be found necessary in its behalf.

I c e  O b s t r u c t io n .

The severity of the wiuter of 1874-5 suggested to the 
Board the propriety o f a systematic course of inquiry into the 
effects o f ice as a cause of interruption of navigation, and of 
permanent injury or benefit to the channels of our harbors. 
Letters were addressed to the United States Revenue Collect
ors and other prominent citizens at the different ports, pre
senting questions which should serve as guides to them in 
arranging such information as they might feel disposed to fur
nish. These letters were responded to in most cases with 
fullness and apparent interest.

About the same time that the Board moved in this matter, 
the United States Coast Survey sent a special, messenger along 
the coast to make similar inquiries, and at the request of this 
Board, the information thus obtained by the general govern
ment is promised as an addition to the data in hand.

It would be hardly safe to attempt to generalize and report 
residts from this investigation till facts accumulate; but the 
immediate usefulness o f this kind of information in deter
mining upon the form and location of structures for which 
licenses may be asked, justifies the effort.

P r o t e c t i o n  o f  B e a c h e s .

The Board are frequently called upon to interfere to prevent 
the removal of gravel from beaches, where injury to harbors is 
feared from such removal. The powers of the Board are not, 
however, adequate for any efficient action in such cases ; and 
the matter is deserving of attention, whether legislation may 
not be expedient for the better protection of beaches.

22 HARBOR COMMISSIONERS’ REPORT. [Jan.
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H a r b o r - M a s t e r  a t  N e w b u r y p o r t .

Considerable complaint has been made to the Board o f the 
removal of sand from Plum Island, in Newburyport Harbor, 
and of the obstruction of the harbor by vessels employed in 
such removal. The obstruction occasioned by the reckless 
anchoring of these vessels in the main channel is serious and 
dangerous ; but the remedy lies, not in any action o f this 
Board, but by the appointment o f a harbor-master for that 
port, with adequate powers for the regulation of the anchor
age of vessels.

L e g a l  P r o c e e d in g s .

Of the legal proceedings pending when the last annua] 
report was made, those against the cities o f Cambridge and 
Somerville are still before the courts. The information against 
the Boston & Lowell Railroad Corporation has been decided, 
the position of the Board being fully sustained. As this will 
be the leading case upon the points involved, and o f great 
importance in the work of the Board, the opinion o f Chief 
Justice Gray is printed entire.

Opinion o f  the Court.
G r a y , C. J. The colony ordinance o f 1647, which is the source 

of private title in flats below high-water mark, provides that the 
proprietors “  shall not by this liberty have power to stop or hinder 
the passage o f boats or other vessels, in or through any sea, creeks 
or coves, to other men’s houses or lands.”  (Anc. chart. 148, 149.) 
And it is within the authority o f the legislature, for the benefit and 
security o f public navigation, to regulate and restrain the building 
o f wharves or other structures upon the flats under navigable waters, 
wherever the tide ebbs and flows. (Commonwealth vs. Alger, 7 
Cush. 53 ; Attorney-General vs. Woods, 108 Mass. 436.) The legis
lature, perceiving the danger that any building upon or filling up o f 
flats by private owners for their own advantage might, by diminish
ing the volume and changing the course o f the tide-waters flowing 
in and out o f the harbors, and the consequent increase o f 
deposits, tend to choke up the channels and obstruct navigation, 
established, by Stat. o f  1866, c. 149, a board o f harbor commis
sioners, and, by sect. 2, intrusted to them “  the general care and 
supervision o f all the harbors and tide-waters, and o f all the flats
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and lands flowed thereby, within the Commonwealth, except the 
Back Bay lands, so called, in the city o f Boston, in order to prevent 
and remove unauthorized encroachments and causes o f any kind 
which are liable to interfere with the full navigation o f said harbors, 
or in any way injure their channels or cause any reduction o f their 
tide-waters.”  By section 4, “  all persons that have been or may be 
authorized by the legislature to build over tide-waters any bridge, 
wharf, pier or dam ; or to fill any flats ; or to drive any piles below 
high-water mark, who have not already begun such work, shall, 
before beginning it,”  give notice and submit plans o f the proposed 
work to the harbor commissioners, and obtain their approval 
thereof in writing ; and the harbor commissioners are to ascertain 
“  the amount o f tide-water displaced by any structure or filling 
hereafter authorized as aforesaid,”  and require the parties making 
the same to make compensation therefor, either by excavating in the 
same harbor to such an extent as may create a basin for as much 
tide-water as may be displaced by such structure or filling of flats, 
or by paying a sufficient sum o f money for making such compen
sation, or bj7 improving the harbor in any other mode to the satis
faction o f the commissioners. By section 5, “  all erections and 
works hereafter made without authority from the legislature, or in 
any manner not sanctioned by the board o f harbor commissioners, 
where their direction is required as herein before provided, within 
tide-waters flowing into or through anj' harbor, shall be considered 
a public nuisance, and liable to indictment as such,” or may be 
restrained bj' injunction at the suit o f the attorney-general or other 
attorney o f the Commonwealth, under the direction o f the harbor 
commissioners.

It is under this statute that the present information has been filed. 
The respondent rests its defence upon two grounds: first, on an 
authority claimed under the statute o f 1845,■ chapter 224 ; second, 
on having begun its work before the passage o f the statute o f 1866, 
chapter 149. But the court is o f opinion that neither ground is 
tenable.

The statute o f 1845 merely defined the boundary lines o f the 
respondent’ s flats, and conferred no new title, right or authority upon 
the respondent.

When this information was filed, the extent o f the flats which the 
respondent intended to fill up and build upon, had not been defined 
by any legislative A ct, or by any line o f wall or piles, but rested 
wholly in the knowledge and purposes o f the respondent and its 
agents ; and the case shows that the tide-water ebbed and flowed 
with no obstruction, except by a wall built along one side and about 
a fourth part o f the front o f the flats and then turning and running
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back a short distance toward the upland, and there stopping, so that 
at the time of the filing of this information there was nothing to 
indicate the further direction of this sea-wall, or whether it was to 
run across the flats toward Austin Street or back to the upland, 
except so far as its course might be conjectured from the fact that 
piles had begun to be driven (to what extent does not appear) for a 
continuation of the proposed line now in question.

It cannot be deemed to have been the intention of the legislature 
that an undisclosed purpose, or even a plan upon paper, of work 
intended to be done, should be deemed a beginning of work within 
the meaning of the statute of 1866, chapters 149 and 155, and 
exempt the owner from the supervision of the harbor commis
sioners. It follows that the respondent, not having obtained the 
approval of the harbor commissioners of the proposed work, is 
subject to injunction.

C o m p e n s a t io n  F u n d  f o r  B o s t o n  H a r b o r .

The following amount represents the Compensation Fund 
for Boston Harbor, up to January 1, 1876 : $130,504.33.

G o v e r n m e n t  W o r k  b y  t h e  U n i t e d  S t a t e s  E n g i n e e r s  in  
B o s t o n  H a r b o r  a n d  o n  t h e  E a s t e r n  C o a s t  o f  M a s s a 
c h u s e t t s .

By the courtesy o f Gen. George Thom, o f the United States 
Engineers, the Board have received a printed report upon the 
works under his charge in Massachusetts, with manuscript 
notes bringing it up to the date of the close o f the working 
season of 1875.

As the annual reports of the United States Engineers cover 
the fiscal years of the general government, ending with the 
30th of June, some of the matter contained in the last report 
of Gen. Thom has been already referred to in the ninth annual 
report of the Board, and therefore no reprint o f his report, 
in full, is here appended.

The following extracts from Gen. Thom’s last report include 
his special statements, for the benefit o f the Board, o f the 
work executed during the year 1875,

4
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Merrimack R iver, including the Harbor o f  Newburyport.
In concluding his remarks upon this locality, Gen. Thom 

reports :—

“  It having been decided to apply the appropriation of March 3, 
1875, to the removal of the shoals and sunken rocks, and otherwise 
improving the navigation of this river, so as to obtain a depth of not 
less than 12 feet at ordinary high water from its mouth to Haverhill, 
a contract was made May 19, 1875, with Messrs. Curtis, Fobes & 
Co., o f Portland, Me., the lowest bidders, for 6,500 cubic yards, 
more or less, o f dredging at Currier’s Shoal (about four miles 
below Haverhill), at 35 cents per cubic yard, as measured in the 
scows, the work to be completed on or before December 1, 1875. 
For the removal of shoals and sunken bowlders scattered in the 
channel above and below Rock’s Bridge (six and a half miles below 
Haverhill), as well as inside the draw of that bridge, a dredging- 
machine -was employed from the 17th of May to the 9th of June, 
1875, under authority of the department, wherebj' the channel has 
been greatly improved in this the most dangerous part of the river. 
Little Currier Rock has also beeD removed. This was a most dan
gerous sunken rock, lying in the main channel below and near Cur
rier’s Shoals. It had but seven feet of water over it at ordinary high 
water, and contained about ten cubic yards.

“  The amount available July 1, 1875, for the further improvement 
of this river, is $13,163.55. This is to be applied to the following 
work for its improvement between Haverhill and Newburyport, viz.:—

1. 6,500 cubic yards’ dredging at Currier’s Shoal, . . . $2,275 00
2. Removal of sunken rocks, say . . . . . .  1,000 00
3. Dike at Silby’s I s la n d ,............................................................ 8,750 00
Adding for contingencies, s a y ...................................................  1,138 55

Total, . . . . . . . . . .  $13,163 55

To complete all the improvements projected for this river will 
require the additional sum of $27,000, as stated in my last annual 
report.”

Boston Harbor.
Straightening, Widening and Deepening the Main Ship-Channel at the 

West End of Great Brewster Spit.
Under our appropriation made by Act of June 23, 1874, 

work was resumed on the 11th of May, 1875, the earliest 
practicable, and was continued up to the close of the fiscal year, 
at which time 19,820 cubic yards had been dredged, whereby
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the projected work was about two-fifths completed. The 
time for its completion was extended to the 15th o f October, 
1875. All the dredging called for under this contract was 
completed in August, 1875.

Straightening, Widening and Deepening the Main Ship-Channel at the 
South-east and South-west Points of Lovell's Island.

This work consists in the removal, by dredging, of the 
south-east and south-west points of this island, so as to give in 
the "Narrows” a channel 600 feet in width for a depth o f 23 
feet at mean low water, with proper slopes up to the 18-feet 
curve. Work was commenced on the south-west point in 
1867, under a contract made with Mr. A . Boschke, of Boston, 
for dredging at 50 cents per cubic yard ; and was continued 
during that and the two following years, until suspended for 
want of funds. A  resurvey o f this channel made in 1872, 
under my direction, showed that it had not changed to any 
considerable extent at its south-west point since the close of 
the dredging operations in 1869; that the 18-feet curve was 
very nearly the same as then ; and that the shore above low- 
water line had acquired a more natural slope of eight feet hori
zontal to one foot rise by the receding inland of the high-water
line, but that the flats off the south-east point of this island 
had advanced so much toward the main channel as to materi
ally impede and endanger navigation.

Under the appropriation made by Act o f June 23, 1874, for 
the improvement o f Boston Harbor, a contract was made, 
September 8, 1874, with Messrs. Boynton Brothers, of Bos
ton, the lowest responsible bidders, for completing the work 
projected for the improvement at the south-east point of 
this island; viz., 40,000 cubic yards, more or less, of dredg
ing, at 38 cents per cubic yard, as measured in the scows. 
Work under this contract was commenced on the 7th o f Octo
ber, and continued until the 17th of December, 1874, when it 
was suspended for the winter. It w-as resumed on the 11th 
of May, 1875, the earliest date practicable, and was continued 
up to the close o f the fiscal year, at which time 21,295 cubic 
yards of dredging had been done under this contract, whereby 
the projected work was about one-half completed.* The

* This contract was completed in September, 1875.
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time for its completion has been extended to the 15th of 
October, 1875.

For completing the projected improvement at the south
west point of this island, about 40,000 cubic yards of addi
tional dredging will be necessary, the estimated cost of which, 
at 40 cents per cubic yard, is $16,000.

Straightening, Widening and Deepening the Main Ship-Channel at the 
Upper Middle Bar.

The work projected for the improvement of this bar consists 
in opening through it a channel 600 feet in width, to a depth 
of 23 feet at mean low-water, through a total distance of about 
5,500 feet, the principal difficulties being in a space about 
2,200 feet in length, in which the depth to be increased varies 
from one to seven feet. Under a contract made May 20, 1870, 
with Mr. Emory R. Seward, of Albany, N. Y ., dredging was 
carried on at this place until the 1st of June, 1871, at which 
time 26,120 cubic yards had been excavated under that con
tract, by which one cut, about 1,800 feet in length, was par
tially opened to a width of 40 feet and to a depth varying 
from 20 to 23 feet at mean low water.

Under the appropriation made by Act of March 3, 1871, a 
new contract was made July 29, 1871, with Mr. R. G. Pack
ard, of Brooklyn, N. Y ., which was completed June 29, 1872, 
by 20,305 cubic yards of dredging, making, to that date, an 
aggregate of 46,425 cubic yards o f dredging. By this work, 
one cut, about 1,800 feet in length, was opened to a width of 
40 feet, to a full depth of 23 feet at mean low-water, and a 
second cut of the same width and depth for a length of 1,040 
feet, including the removal of a very large bowlder, discov
ered in 1872, in the main ship-channel, with but 16| feet of 
water upon it at mean low water.

Under the appropriation o f March 3, 1873, a contract was 
made March 5, 1874, with the Atlantic Dredging Company, of 
Brooklyn, N. Y ., for 75,000 cubic yards, more or less, of 
dredging, at 64 cents per cubic yard, as measured in the 
scows ; and at $35 per cubic yard for excavation of ledge and 
of bowlders exceeding six tons in weight. Operations were 
commenced in April, 1874, and up to the 1st of July of that 
year, 8,476 cubic yards of dredging had been done under this
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contract. These operations were continued up to the 14th of 
December, 1874, when they were suspended for the winter. 
On the 26th of May, 1875, they were resumed, and contin
ued up to the close of the iiscai year (June 30, 1875), at 
which time 39,615 cubic yards had been dredged under this 
contract.

Under the appropriation made by Act of June 23, 1874, 
for continuing the improvement of this harbor, a contract was 
made, September 1, 1874, with the Harbor Improvement 
Company o f Boston, for 42,000 cubic yards of additional 
dredging on this bar, at 85 cents per cubic yard, as meas
ured in the scows. Dredging was commenced under this 
contract on the 3d of October, and continued until the 14th 
of December, 1874, when it was suspended for the winter. 
It was resumed on the 8th of May, 1875, and continued up 
to the end of the fiscal year (June 30, 1875), at which time 
13,140 cubic yards had been dredged under this contract.

The total quantity of dredging, therefore, that has been 
done up to this date under the several contracts named, amounts 
to 99,180 cubic yards; whereby a channel has been opened 
for an average width of 240 feet, and a depth of 23 feet at 
mean low water through the shoalest portion o f the Upper 
Middle Bar, averaging in length about 2,200 feet.*

Under the appropriation made for this harbor by Act o f 
March 3, 1875, a contract was made May 19, 1875, with 
Messrs. Curtis, Fobes & Co., of Portland, Me., for 90,000 
cubic yards, more or less, o f additional dredging on this bar, 
and the shoals below it, at 75 cents per cubic yard, as meas
ured in the scows, including bowlders not exceeding six tons 
in weight; and for excavating ledge, or bowlders exceeding 
six tons in weight, at $35 per cubic yard,— the work to be 
commenced on or before the 1st of October, 1875, and to 
be completed on or before the 30th of September, 1876.

In order to complete the projected channel at the Upper 
Middle Bar, it will be necessary to provide for about 25,000 
cubic yards of dredging, in addition to that which remains to

* On the 1st o f January, 1876, this channel was opened for a width of about 500 
feet, in which, for a width of about 360 feet, the full depth of 23 feet at mean low 
water was obtained, the remaining portion having still some shoal places to be 
deepened.



be done under the three unfinished contracts, the estimated 
cost of which, at 75 cents per cubic yard, is $18,750.

Removal of Nash's Rock.
Under the appropriation made by Act of March 3, 1875, 

for the improvement of this harbor, a contract was made May 
19, 1875, with Messrs. Curtis, Fobes & Co., of Portland, 
Me., for the removal o f this shoal to the projected depth of 
21 feet at mean low water, on terms as follows; viz., for 200 
cubic yards, more or less, o f gravel, shingle, etc., including 
bowlders not exceeding six tons in weight, at $5 per cubic 
yard, as measured in the scows, and for bowlders exceeding 
six tons in weight (o f  2,240 pounds) at $35 per ton.

This work is to be commenced on or before the 1st of 
October, 1875, and to be completed on or before the 30th of 
September, 1876.

Completing the Removal of Kelly's Rock.
Under the appropriation made by Act o f March 3, 1875, 

for this harbor, a contract was made May 14, 1875, with Mr. 
George W . Townsend, of Boston, for completing the removal 
o f this rock, at $60 per cubic yard, on or before the 30th of 
September, 1875. He commenced operations under this con
tract in the latter part o f May, and in September, 1875, the 
removal of this rock to a depth of 23 feet at mean low water 
was completed.

Removal of Slate and Palmyra Rocks.
The work o f removing these rocks was resumed by Mr. 

Win. H. Lloyd, o f Boston, under former contract, about the 
1st o f June, 1875, and completed on the 15th o f that month.

Hingham. Harbor.
By Act of Congress o f March 3, 1875, provision was made 

for the improvement of Hingham Harbor, to an extent not to 
exceed $10,000. A  careful survey of this harbor, made in 
October and November, 1874, showed the nature and extent 
of the improvements required for the commerce of the place, 
the project for which consists in widening and deepening the 
channel so as to have a width of not less than 100 feet and a
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depth of eight feet at mean low water, or about six feet at low 
water of spring tides. For this improvement, the following 
work is required :

Fourteen thousand cubic yards of dredging and 100 cubic 
yards of ledge excavation will make the cost about $7,000.

These improvements were nearly completed in December, 
1875.

Financial Statement.
Balance in Treasury of United States, July 1,

1 8 7 4 , ............................................................
Amount in hands of officer, and subject to his 

check, including $11,011.89, percentage due 
on contracts not yet completed, July 1,
1874, ............................................................

Amount appropriated by Act of March 3, 1875, 
Amount expended during fiscal year, ending 

Juue 30, 1875, . . . . . .
Amount available, July 1, 1875, including 

$10,572.14 due on contracts,
Amount required for the fiscal year, ending 

June 30, 1867, . . . . . .

$110,442 15

52,280 44 
100,000 00

69,791 81

192,930 78

60,000 00

Improvement o f  Plymouth Harbor.
Operations were resumed upon Long Beach in June, 1875, 

aud during that month the work done was as follows; viz., 
504 tons of small bowlders have been delivered, and the 
greater part of them placed on the outer stone bulkhead 
on Long Beach, whereby its efficiency has been much 
increased. Some have also been used in the repairs and 
extension of some o f the groins. Brush-groins have also 
been built on the inside of the bulkhead, and beach-grass has 
been planted where most necessary. The work projected for 
the repairs and preservation of the improvements on Long 
Beach has thereby been nearly completed for this season.

With a view to improving the channel leading from the 
Middle Ground up to Long Wharf in Plymouth, a survey was 
made in February, 1874, from which it was estimated that 
64,000 cubic yards o f dredging would be necessary to 
excavate the channel for a width of 100 feet, for a depth o f six 
feet at mean low water, giving 16.1 at mean high water.
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Under the appropriation of $10,000, of March 3, 1875, a 
contract was made May 13, 1875, for 35,000 cubic yards, 
more or less, of dredging, to be applied to the partial excava
tion of the proposed channel.

Amount required for the fiscal year ending June 30, 1877,
$ 10,000.

Improvement o f Provincetown Harbor.
The amount expended for the preservation and improve

ment o f this harbor during the fiscal year ending June 30, 
1875, is $7,777.41.

This expenditure has been applied to the work as follows, 
viz. :—

1. Building a bulkhead and six jetties for the preservation 
and protection o f the beach at Cove Section, near High Head, 
where encroached upon by the extraordinary gales of Novem
ber, 1873, and January, 1874. This bulkhead is 607 feet 
in length, and the jetties have an aggregate length of 126 
feet. They consist of a framework filled with brush, and 
ballasted with stone ; and since their completion in December, 
1874, their efficiency has been most successfully tested by a 
violent storm, which washed over the beach and filled the 
space in front of the work to the depth of two to three feet 
with sand, adding greatly to its strength.

2. Extending and raising the stone bulkhead for the pro
tection and preservation of Long Point, in front of the light
house, and the Three-gun Battery. For this work, 1,518 
tons o f stone have been purchased and placed in position 
since July last.

3. Repairs of bulkhead and jetties, and building groins on 
Beach Point; repairs of dikes at High Head and Abel H ill; 
and planting beach-grass on Beach Point and Cove Section.

4. At High Head a new sluice has been partially built 
through the dike, in place of the dilapidated wooden one, 
whereby the dike will be much strengthened at this heretofore 
its weakest place.

For this sluice a cement 15-inch pipe is used, having at its 
head an iron gate set into a concrete and brick wall. This 
dike has also been otherwise repaired where necessary.

The unexpended balance available for the improvement of
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this harbor, July 1, 1875 (including the sum of $5,000, 
appropriated by Act of March 3, 1875), is $3,326.07, which 
is sufficient to provide for the objects for which the estimates 
have hitherto been submitted. But for continuing these 
works there will be required the additional sum of $5,000 
for the fiscal year ending June 30, 1877, viz. :—

1. Raising and extending the stone bulkhead for the 
protection and preservation of Long Point, near
the light-house, and Three-gun Battery, . . $2,000 00

2. Repairs of bulkhead and jetties on Beach Point and
Cove Section, . . . . . . .  750 00

3. Repairs of dikes at High Head and Abel Hill, . . 250 00
4. Planting beach-grass for preserving and strengthen

ing the “  outer beach,” ...................................... 500 00
Adding for contingencies, s a y .....................................  1,500 00

T o t a l , ................................................................. $5,000 00

G o v e r n m e n t  W o r k  b y  t h e  U n i t e d  S t a t e s  E n g i n e e r s  
o n  t h e  S o u t h e r n  C o a s t  o f  M a s s a c h u s e t t s .

By the courtesy o f Geu. G. K . Warren, of the United 
States Engineers, the Board have received printed copies of 
his report to the chief of engineers, o f the works under his 
charge iu Massachusetts; from which, as in the case o f the 
report of Gen. George Thom, extracts only have beeii made.

Gen. Warren is executing very interesting and important 
work in the Connecticut River, within the borders of the 
State ; but as these waters do not come under the j urisdiction 
of the Board, no comments upon them are appropriate to this 
report.

Hyannis Breakwater.
An appropriation o f $5,000 was made by Act o f 23d June, 

1874, and has been expended in building out the slope o f this 
breakwater below water. To strengthen this work so that 
it will withstand the severe storms to which it is exposed, 
will cost, according to Gen. Warren’s estimate, about $10,000. 
This he recommends. He also, again, advises the removal of 
the light-house to the east end of the breakwater. The fol
lowing statement is made concerning this work.

The breakwater for the protection o f Hyannis Harbor was 
5
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begun in 1828, and continued with few interruptions until 
1837, $70,931.82 having been expended in this time. In 
January, 1853, an appropriation of $5,000 was expended; iii 
1870, $12,000, under Gen. J. G. Foster; and in 1871, 
$10,000, under Gen. George Thom. In July, 1872, the 
work was transferred to Gen. G. K. Warren, and in 1873, 
$10,000 more were appropriated, and have been expended 
mainly in repairing and strengthening the structure. This 
work will cost, when completed, including the $10,000 recom
mended by Gen. Warren, about $118,000.

Edgartown Harbor.
A  survey o f the entrance to Edgartown Harbor was made 

in August, 1874, with the unexpended balance of the appro
priation of $20,000 for opening a southern outlet to the har
bor through Cotamy Beach (about $1,375). Gen. Warren 
reports no change in the condition of the harbor since the 
survey o f the United States Coast Survey in 1871, and rec
ommends no further appropriation.

Wareham River.
With the $10,000 appropriated iu June, 1874, the channel 

around the upper bar has been dredged to a depth of nine 
feet at mean low water, and to a least width of 100 feet. The 
improvement of this harbor-will be completed with the appro
priation o f March 3, 1875, and nothing further is recom
mended.

Taunton River.
During the past year the channel through the upper shoals 

was about completed. With the appropriation of March 3, 
1875, of $10,000, it is proposed to dredge, and remove rocks ; 
namely, from the lower part o f the river and,the wider chan
nel. To insure the completion of this work, an appropria
tion of $5,000 is recommended for the fiscal year ending 
June 30, 1877.

Fall River Harbor.

During the past year bowlders have been removed from the 
proposed channel to the wharves. Two appropriations ot 
$10,000 each have already been made, which, with a deduc
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tion of $5,000 from the original estimate, leaves $20,000 
more needed to complete the improvement.

New Bedford Harbor.
A survey of this harbor has been made, which has resulted 

in a plan of improvement estimated to cost $24,000. In 
March, 1875, an appropriation of $10,000 was made, which 
will be expended in dredging during the present season. The 
sum of $14,000 is recommended for the next fiscal year.

O f f i c e  W o r k .

The business o f the office steadily increases, and during the 
past year a greater amount of work has been executed than 
usual. Notwithstanding the depressed state of business gen
erally, the applications for licenses have been in excess of 
those of any previous year. The number of plans approved 
and licenses issued by the Board have amounted to sixty- 
three. In acting upon the subjects submitted to them for 
consideration, the Board have visited the localities, and exami
nations and surveys have been made whenever proposed work 
required it.

The following statistics show the particulars o f work done :—

Plans approved by the Board o f  Harbor Commissioners dur
ing the year 1875, fo r  the erection o f  structures in or over
tide-water, and licenses granted fo r  such structures.

1. David Cl. Allen, for leave to extend his wharf in Gloucester. 
Approved January 6, 1875.

2. City of Boston, for leave to change the grade in Eastern 
Avenue Bridge. Approved January 11, 1875.

3. Harvey Scudder et als., for leave to build a pile wharf in 
Osterville. Approved January 20, 1875.

4. George Clark, Jr., and John E. Somes, for leave to fill the dock 
between their wharves. Approved January 20, 1875.

5. John Pickett, for leave to extend his wharf at Beverly. Ap
proved January 27, 1875.

6. The heirs of William McKenzie, for leave to extend their wharf 
in Gloucester Harbor. Approved February 3,1875.

7. Brookline Gas Company, for leave to build a wharf in Charles 
River. Approved February 10, 1875,
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8. Boston & Maine Railroad Co., for leave to strengthen the 
draw in its bridge over Miller’s River. Approved February 24, 1875.

9. Daniel W. Stevens, for leave to widen his wharf at Vineyard 
Haven. Approved March 3, 1875.

10. Trustees of the Boston College, for leave to construct a wharf 
at Fairhaven. Approved March 24, 1875.

11. Charles R Clark, for leave to extend his wharf in South River, 
Salem Harbor. Approved March.31, 1875.

12. Commissioners on West Boston and Cragie bridges, for leave 
to widen the drawways on West Boston Bridge. Approved April 
14, 1875.

13. The Boston, Revere Beach & Lynn Railroad Co., for leave to 
build a wharf in East Boston. Approved April 21, 1875.

14. Boston, Revere Beach & Lynn Railroad Co., for leave to build 
a drawbridge across Saugus River. Approved April 21, 1875.

15. Henry 0 . Houghton and others, for leave to build a sea-wall 
and do certain filling in Charles River, Cambridge. Approved April 
21, 1875.

16. George H. 'Walcott, for leave to construct a pile pier at South 
Boston Point. Approved May 5, 1875.

17. James Mansfield and Sons, for leave to extend their wharves 
to the commissioners’ line, Gloucester Harbor. Approved June 15, 
1875.

18. Proprietors of Rowe’s Wharf, for leave to extend to the har
bor line. Approved May 5, 1875.

19. Jonathan Cook, for leave to build a pile wharf in Province- 
town. Approved May 5, 1875.

20. William C. Turner, for leave to extend his wharf in Scituate 
Harbor. Approved May 12, 1875.

21. Old Colon}7 Railroad Co., for leave to widen the draw-opening 
in their bridge across Taunton River, at Fall River, and make other 
changes. Approved May 19, 1875.

22. Clark and Somes, for leave to extend their wharf to the har
bor line in Gloucester Harbor. Approved May 26, 1875.

23. John E. Somes, for leave to extend his wharf to the harbor 
line in Gloucester Harbor. Approved May 26, 1875.

24. David G. Allen, for leave to extend his wharf to the harbor 
line in Gloucester Harbor. Approved May 26. 1875.

25. Henry Campbell and Charles A. Campbell, for leave to extend 
their wharf in Chelsea. Approved May 26, 1875.

26. The Butchers’ Slaughtering and Melting Association, for leave 
to extend its wharf in Charles River. Approved May 27, 1875.

27. Caleb H. Dolbeare, for leave to extend Dolbeare’s wharf on 
Rroad Street, Fort Point Channel, Approved June 2, 1875,
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28. Eastern Railroad Company, for leave to widen its wharf and 

bridge over Charles River, on the Boston side. Approved June 2, 
1875.

29. City of Newburyport, for leave to rebuild part o f its bridge 
and draw-pier in Merrimack River. Approved June 2, 1875.

30. Boston, Revere Beach & Lynn Railroad Co., for leave to build 
a bridge across Sales Creek, in Revere. Approved June 23, 1875.

31. Boston, Revere Beach & Lynn Railroad Co., for leave to build 
a pile wharf and ferry-slip between Rowe’s and Foster’s wharves. 
Approved June 26, 1875.

32. City of Boston, for leave to rebuild the draw and draw-pier on 
Meridian Street Bridge. Approved June 26. 1875.

33. Boston, Revere Beach & Lynn Railroad Co., for leave to build 
temporary7 bridges over such water spaces and flats as are crossed 
by the line of its railroad betvreen East Boston and Lynn. Approved 
June 26, 1875.

34. Jonathan Cook, for leave to build a pile wharf in Provincetown 
Harbor. Approved June 30, 1875.

35. City of Boston, for leave to build a pile wharf at Rainsford 
Island, Boston Harbor. Approved July 7, 1875.

36. City of Boston, for leave to rebuild Malden Bridge, over Mys
tic River. Approved July 14, 1875.

37. Old Colony Railroad Co., for leave to extend its wharf in Fort 
Point Channel fifty feet. Approved July 7, 1875.

38. Parmenter, Rice & Co., for leave to extend Battery- Wharf to 
the harbor line in Gloucester Harbor. Approved August 4, 1875.

39. Butchers’ Slaughtering and Melting Association, for leave to 
build a pile structure in Charles River, near Arsenal Street Bridge. 
Approved August 25, 1875.

40. D. D. and A. W. Chase, for leave to extend their wharf in 
Merrimack River, Haverhill. Approved September 1, 1875.

41. James Damon, for leave to extend his wharf in Ipswich River. 
Approved September ), 1875.

42. William G. Brown, for leave to extend his wharf in Ipswich 
River. Approved September 1, 1875.

43. Alfred Cook, for leave to extend his wharf in Provincetown 
harbor. Approved September 8, 1875.

44. Daniel Small, for leave to build a pile wharf in Provincetown 
Harbor. Approved September 8, 1875.

45. South Boston Gas-Light Co., for leave to extend its wharf at 
South Boston. Approved September 15, 1875.

46. J. Wingate Thornton, for leave to build a wharf at Winthrop. 
Approved September 15, 1875.

47. City of Boston, for leave to rebuild the berth of the city
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steamboat on Eastern Avenue Wharf. Approved November 3, 
1875.

48. Warren Averill, for leave to extend his wharf in Ipswich 
River. Approved October 6, 1875.

49. City of Boston, for leave to build an addition to the steamboat 
wharf at Deer Island. Approved September 29, 1875.

50. D. D. and A. W. Chase, for leave to extend their wharf in 
Merrimack River, Haverhill. Approved October 13, 1875.

51. George W. Duncan et als., for leave to extend his wharf in 
Merrimack River, Haverhill. Approved October 13, 1875.

52. Edward S. Rand, for leave to drive piles in a dock on the 
westerly side of Charles Street, opposite Poplar Street. Approved 
October 20, 1875.

53. Fitchburg Railroad Company, for leave to extend its wharf in 
Charles River, on the Charlestown side. Approved October 27,1875.

54. Pierce and Canterbury, for leave to extend their wharf in 
Chelsea Creek on piles. Approved October 28, 1875.

55. City of Boston, for leave to rebuild Commercial Point or Ten- 
ean Bridge, in Ward 16, Boston. Approved November 3, 1875.

56. Daniel W. Fuller, for leave to build a wharf at Magnolia 
Village, Gloucester. Approved November 17, 1875.

57. John McKinnon, for leave to build a wharf at Breed’s Island, 
rear Winthrop Bridge, Boston. Approved November 17, 1875.

58. George Norwood & Son, for leave to extend their wharf in 
Gloucester Harbor. Approved November 17, 1875.

59. Laban Pratt, for leave to extend his wharf at Oak Bluffs, 
Martha’s Vineyard. Approved November 24, 1875.

60. Shute & Merchant, for leave to extend their wharves in 
Gloucester Harbor. Approved December 1, 1875.

61. James J. and Horatio D. Jarvis, for leave to refill a portion 
of their wharf at South Boston. Approved December 1, 1875.

62. Boston Boat Club, for leave to maintain a floating boat-house 
in Charles River. Approved December 8, 1875.

63. City of Boston, for leave to drive additional piles in the south
erly end of the draw-pier in Congress Street (formerly Eastern 
Avenue) Bridge. Approved December 29, 1875.

Hearings before the Board in addition to the regular Business
Meetings.

One hearing with the Boston Wharf Company in regard to the 
grade of Eastern Avenue Bridge.

One hearing with the selectmen of Westport in regard to a new 
bridge between Westport Point and Horse Neck Beach.



One hearing with citizens of Sandwich in relation to the bridge of 
the Old Colony Railroad Company across Monument River.

Two hearings with land-owners at East Harbor, Provincetown, in 
relation to damages done to the meadows by the construction of ihe 
dike across East Harbor.

One hearing, according to advertisement, on the petition of the 
Boston & Maine Railroad Company for leave to discontinue the 
draw in its bridge over Miller’s River.

One hearing with the contractors on South Boston Flats in regard 
to extension of time of contract.

Two hearings on the petition of Charles S. Clark, for leave to 
extend his wharf in South River, Salem Harbor.

Two hearings on the petition of the Boston, Revere Beach & 
Lynn Railroad Company, for leave to construct a drawbridge over 
Sangus River or over sundry creeks along its road between Boston 
and Lynn.

One hearing with owners of wharves near Chelsea Ferry, in regard 
to the dredging of Junction Shoals, under chapter 804 of the Acts 
of 1874.

Two hearings on the petition of Harvey T. Litchfield et als., for 
leave to extend Litchfield’s Wharf, on Broad Street, to the harbor line.

One hearing with the proprietors of Dolbeare’s and Otis’s wharves 
iD regard to maintaining illegal structures in tide-water in Fort 
Point Channel.

Three hearings on the petition of the city of Newburyport for 
leave to reconstruct its bridge across Merrimack River.

Four hearings on the petition of the Cambridge Improvement 
Company, for leave to construct a bridge across Broad Canal in the 
extension of First Street, Cambridge.

One hearing on the petition of Herbert B. Newhall and others, 
praying that the draw in the bridge across Saugus River in Western 
Avenue at Lynn be widened to 33 feet.

Two hearings on the petition of D. D. and A. W. Chase, for leave 
to extend a wharf in Merrimack River at Haverhill.

One hearing on the petition of David W. Fuller, for leave to con
struct a wharf in Magnolia River, Gloucester.

One hearing on the petition of Charles Parkhurst, for leave to 
extend his wharf in Gloucester to the harbor line.

One hearing with Committee on Harbors of the city of Boston in 
relation to a dumping place of the material dredged from Roxbury 
Canal.

One hearing with wharf-owners at South Boston in relation to 
(lumping material on Commonwealth’s flats, purchased from riparian 
owners.

1876.] HOUSE No. 75. 39



40 HARBOR COMMISSIONERS’ REPORT. [Jan.

One hearing on the petition of James Damon, for leave to extend 
his wharf in Ipswich River, Ipswich.

One hearing on the petition of the selectmen of Medford, for leave 
to build a level bridge, without a draw, across Mystic River in 
Main Street, Medford.

One hearing on the petition of the Plymouth County Railroad, for 
leave to build bridges across Weymouth, Fore, and Back rivers.

Two hearings with Chelsea Ferry Company in regard to stopping 
the ferry for a short time to allow the contractors for dredging 
Junction Shoals to dredge in the line of the ferry.

Two hearings on the petition of William L. Bradley, for leave to 
extend his -wharf at Pine Island, South Bay.

One hearing on the petition of Laban Pratt, for leave to extend 
his wharf at Oak Bluffs, Martha’s Vineyard.

One meeting with the agents of the Commonwealth’s flats at South 
Boston.

One hearing with the parties engaged in illegal filling of flats in 
Prison Point Bay, Charlestown.

Two hearings on the petition of the South Cove Cprporation, and 
George W. Tuxbury and others, for leave to fill flats, etc., in 
South Bay.

One hearing on the petition of the Boston Boat Club, for leave to 
place a floating boat-house on Charles River.

Three hearings on the petition of Churchill and others, for the 
removal of shoal in Green Harbor River.

One hearing with the Park Commissioners of the city of Boston.

Plans and Surveys.
Survey in Salem for the purpose of wharf extension by Charles S. 

Clark, in South River, and made plan thereof.
Survey in Charles River, Brighton, to establish low-water mark, 

for the purpose of wharf extension by the Butchers’ Slaughtering and 
Melting Association.

Survey in East Boston to establish low-water mark in front of the 
wharf built by the Boston, Revere Beach & Lynn Railroad 
Company.

Survey and inspection of the drawbridge over Saugus River in 
Western Avenue, Lynn.

Survey and visit to Kettle Cove, Magnolia, for the purpose of 
wharf extension by David W. Fuller.

Survey in Merrimack River, Haverhill, for the purpose of wharf 
extension by D. D. and A. W. Chase.

Survey in Ipswich River for the purpose of wharf extension by 
James Damon, Wm. G. Brown and Warren Averill.
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Survey of Prison Point Bay to ascertain the amount of illegal 
filling done bj7 sundry parties in said bay, and plan made thereof.

Three surveys of dredging-ground in front of Chelsea Ferry, to 
ascertain amount of material gone by contract with Charles H. 
Lewis, and plans made thereof.

Inspection of dumping-ground in Salem and Marblehead harbors 
for Philadelphia and Reading Coal and Iron Company.

Survey to establish low-water mark in Chelsea Creek for the pur
pose of wharf extension by Pierce and Canterbury.

Survey at Deer Island for the purpose of selecting a place where 
gravel can be taken, without injury to the island and harbor, and 
plan made thereof.

Inspection of the draw and draw-piers in the bridge across Mer
rimack River, at Haverhill.

Survey in South Bay for the purpose of wharf extension by Wm. 
L. Bradley, and plan made thereof.

Survey'and inspection of the draw-pier in the Newburyport Bridge 
across Merrimack River.

Survey in front of the National Docks, at East Boston, to ascer
tain amount of shoaling, and plan made thereof.

Survey of Menemsha Bight for the purpose of improving the 
inlet to Menemsha Pond, in accordance with chapter 10 of the 
Resolves of 1875.

This Board have been long fortunate in the cooperation of 
Prof. Whiting, of the Coast Survey, and of Prof. Mitchell, o f 
the United States Advisory Council, to whose special culture 
and scientific attainments is due much o f the credit for what has 
been accomplished by the Board. In presenting a summary 
of the work of the past year, acknowledgment o f their services 
is due. The Board have also to acknowledge courtesies from 
the Superintendent o f the Coast Survey.

JOSIAH QUINCY.
F. W . LINCOLN.
J. N. M ARSHALL. 
W M. T. GRAMMER. 
ALBERT MASON.
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IMPROVEMENT OF SOUTH BOSTON FLATS.

Report of the Engineer in Charge, December 31, 1875.

Good progress has been made upon this work during the past 
year. The only obstacles met were the vicissitudes of the weather 
and tides, to which such work is peculiarly subject.

At the beginning of the year 1875, the rubble foundations for the 
heavy wall around the curve at the mouth of Fort Point Channel 
were about finished, as far as the first proposed dock, and the light 
wall along the channel was essentially complete. There were also 
some 1,100 cubic yards of stone laid in the heavy wall, beginning 
at eleven feet below low water, on the rip-rap, and extending for 
two courses in height some 350 feet in length. This work is 
now about complete up to one foot above low water, or 12 feet in 
height above the rip-rap, for a length of 805 feet, nearly to the 
mouth of the first dock. The wall above low water, laid in cement, 
was begun in June, 1875, and continued till stopped by the frosts in 
November. During that period, this wall was built up to the level 
of the coping course for 589 feet of its length, while the lower course 
of the cement work extends 100 feet further.

The quality o f this work is fully up to the standard required in 
the specifications, and it begins to present an imposing appearance 
from the opposite side of the channel.

Before beginning to use cement, an apparatus was constructed for 
testing its strength. Samples have been drawn from every barrel 
offered, mixed in a mould with definite proportions o f water, then 
immersed in water for twenty-four hours. After this interval, each 
sample has been broken in the apparatus, and a record kept of its 
ultimate strength. All barrels were rejected whose samples showed 
a tensile strength of less than sixty pounds per square inch, after 
the twenty-four hours. By this method, we have not only secured
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a mortar of uniform character and undoubted strength, but have 
also got a quick-setting cement, so that the mortar which was laid 
between tides was not liable to be washed out at high water.

The ballast for backing this heavy wall is o f clean gravel, dredged 
from the bars and spits adjacent to the islands of the harbor, con
sisting of pebble-stones from the size of a man’s fist down to a 
coarse sand, generally well mixed. This has been floated into place 
and dumped from scows in the rear of the wall for a depth of 28 
feet for a length o f 575 feet, and at a lesser depth for a further 
length of 150 feet. It is spread out in the rear to a width of two 
or three times its height, under the action of the waves, requiring a 
considerable quantity of material to bring it up to the top of the 
wall. In order to economize a part of this material, the sub-con
tractor for the filling and ballasting now proposes to use oyster- 
shells for the upper eight or ten feet, which will stand at a much 
steeper slope than the gravel. This quality, as well as their light
ness, renders the shells a better material for the stability of the 
work, by throwing less strain upon the wall.

The work of filling had been temporarily suspended at the begin
ning of the year, by lack of apparatus for lifting the material over 
the wall. Such apparatus having been supplied by the contractor 
early in March, the work of filling was then resumed in the follow
ing manner: The clay was first dredged from the harbor and 
brought up to the front of the light wall in scows, where it was 
dumped. Another dredge, which was here provided, hoisted the 
clay over the wall, swung it around, and dumped it on a sloping 
platform, in the rear of the wall, which was laid on the ballast. It 
was at first attempted to dump it directly upon the ballast of broken 
stone ; but it was found that, in sliding down, the clay displaced the 
ballast, so that a platform was put in to protect it.

A  few weeks sufficed to*exhaust this dumping-ground, by filling 
most o f the nearer portion o f the flats up to grade 13 for nearly the 
whole length of the light wall, or as far as this was ballasted and 
ready to receive the filling.

In order to deposit clay on the remainder of the space, further 
apparatus was needed; viz., a trestle-work of piles, running back 
over the flats to be filled, with a locomotive and cars of a narrow 
gauge to receive the clay from the dredge which lifts it over the 
wall, and thence to distribute it where it was wanted. This appa
ratus having been prepared, the filling was resumed in June last, 
since which it has proceeded as rapidly as was consistent with the 
limited space between the wall and the site for the first dock. The 
repeated handling of the clay, as above described, reduced it to a
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mortar, so that when dumped from the cars on the trestle, it spread 
out at a very flat slope, some 10 to 15 feet for every foot of height, 
requiring a very broad area. It therefore soon became evident that 
no large amount of filling could be done until the dock wall should 
be built up to limit its spreading. Hence arose the immediate need 
of providing for the construction of this dock. The contract of 
June 23, 1875, was executed to meet this exigency, and work was 
at once begun under this contract by dredging the foundation trench 
and driving piles for the dock wall. The piles have now been driven 
for the whole length of the west side of the dock, across its head, 
and for some 300 feet of the east side. The specification for this wall 
was similar to that for the wall on Fort Point Channel. Although 
several hundred feet of the foundation has been prepared, no great 
progress has been made in laying the stone. The lower course is 
to be laid just below low water, so the work can only be done at 
extreme low water of spring tides. These tides during the autumn 
months were accompanied by strong easterly winds, which pre
vented the ebb tides from reaching a point which would allow much 
work to be done.

The quantities and value of the work done under these contracts 
from the beginning, those done during the past year, and now 
remaining to be done, are shown in the following statement:—
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L i n e a i F e e t .
Square feet fill-

Total value.
R eserved under

A ctual paym ents.

Light wall. H eavy  wall.
Ing. contract.

Work clone,—

Previous to January 1, 1 8 7 5 , ........................................... 641 255 190,016 $160,139 00 «16,013 88 $144,125 12

During 1 8 7 5 , ..................................................................... 497 488 159,200 197,543 26 19,754 32 177,788 94

Total to January 1, 1 8 7 6 ,.................................................... 1,138 743 349,216 357,682 26 35,768 20 321,914 06

Total when complete, . . . . . . . 2,580 947 846,000 700,435 00 - -

Remaining to be d o n e , .................................................... 1,442 204 496,784 342,752 74 - -
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It thus appears that while work has been done valued 
at the sum of . . . . . .  $357,682 26

There has been reserved, under the terms of the con
tract, the sum of .

If we add this reserve to the value of work yet 
remaining to be done ; v i z . , .....................................

We have the sum o f ..............................................
Yet to be paid under the existing contracts, besides 

a proper allowance for superintendence and con
tingent expenses, say . . . . . .

$35,768 20

342,752 74 

$378,520 94

20,000 00

Making a total of . . . . . . $398,520 94

The dimensions of the dock provided for are shown upon the 
accompanying diagram.

A platform of oak piles is to be made along the face of the wall, 
though not included in the existing contracts or the above estimates, 
similar to the one along the wall on Fort Point Channel. The 
object of this platform is to provide width for the slope of the clay 
between the deep water of the berths in front of the platform and 
the top of the piling under the wall, which is only two feet below 
low water at spring tides.

As this slope near the mouth of the dock is more exposed to the 
erosion of waves and currents than it is further up the dock, the 
clay could not be depended upon to stand at so steep a slope as to 
allow a platform of twenty feet in width to suffice. The line of the 
wall is therefore deflected back, so as to allow a width o f forty feet 
for the platform near the mouth of the dock, without encroaching 
upon the width of the dock itself. To protect this sloping surface 
under the platform from erosion, a covering of quarry chips and 
refuse is to be applied to it near the mouth of the dock. I f  the 
platform had been limited to a width of twenty feet at this end, and 
the dock walls built straight, it would have been necessary to start 
the foundation of these walls several feet deeper; and as the stone 
could not have been so laid without submarine divers, such a plan 
would have largely increased the cost, without adding to the stability 
of the permanent work. The greater width of platform here adopted 
is an increase of the amount of work subject to renewals, but does 
not affect the permanent portions of the work, except as above stated.

The widening of the platform, or rather the setting back of the 
dock walls on each side of the pier-head between the first and sec
ond docks, modifies favorably the conditions affecting the heavy 
wall forming this pier-head, by diminishing the width of the filling 

7
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which this wall will have to retain from 156 feet to about 116 feet 
of its length, thus limiting the filling to about two-thirds of its 
whole length, while the two dock walls being bonded into the heavy 
wall at their intersections, nearly at right angles with one another, 
add materially to its stability. These conditions tended to remove 
some of the doubts which I had before entertained as to the stability 
of the wall of dimension-stone without a broad base of rip-rap, 
though this had first been proposed by Gen. Foster and others, while 
the following reason appeared as an objection to the use of rip-rap 
at this point; viz., the exposure o f the foundation to the impact 
and disturbing force of the waves in a storm would be greater at 
this point than further west.

It therefore seemed advisable to abandon the broad rip-rap founda- . 
tion for this pier-head, and to fall back upon the style of wall formerly 
contemplated, by starting the cut-stone work at the bottom, 23 feet 
below low1 water, and 18 feet thick ; also to build the wall plumb on 
the back with the whole batter in front.

But previous to determining to advise this style of wall at this 
place, I caused experiments to be made upon the ground where it 
was to stand, with the view of learning what amount of resistance 
could be relied upon by the very material on which the wall was to 
be laid up. Without such facts, we should have been working rather 
in the dark. A  description of these experiments may be of interest.*

The dredging having been completed along the whole length of 
the proposed pier-head to the required depth of 23 feet below low 
water, piles were driven at intervals, in order to learn what degree 
of uniformity existed in the general character of the bottom. The 
dredging and pile-driving both tended to show a great uniform
ity in the physical characteristics of the bottom along the whole 
length of the work. It was a firm though fine clay, yet soft enough 
to allow of piles being driven into it with ease. Selecting a central 
point for the experiment, a group of piles were driven into it and 
fastened together at the top, where a small platform was built on 
them. A single pile, with squarely-sawed point, was set upright, 
resting its point on the clay, while its top was held vertically over 
its lower end by the platform, through a hole in which it was allowed 
to slide. A  small cross-head was then made fast to the top of this 
loose pile, on which definite weights were applied, while the amount 
of settlement under these weights was observed by a levelling instru
ment and referred to a fixed bench-mark.

The results were as follows :—
The figures under the head of “  settlement ” indicate the new or 

additional subsidence due to the increase o f load.
* The writer is indebted to Mr. Jos. P. Frizell for conducting these experiments, 

with Mr. J. 0 . Osgood, your inspector.
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Total weight in 
pounds.

Pounds per square 
foot.

Settlement in feet.
Interval during w hich  settle

m ent occurred .

670 2,921 0.03 17 hours.
1,300 5,668 0 06 1\ hours.
2,500 10,900 0.04 At once.
2,500 10,900 0.05* 16 hours.
2,830 16,700 0 04 At once.
2,830 16,700 0.20* 7 hours.
2,830 16,700 0 25* 21 hours more.
2,830 16.700 0.00* 72 hours more.
2,830 16,700 0.03* 72 hoars more.
2,830 16.700 0.025* \ hour more.

*  A d d itio n a l.

In order to show the amount of resistance offered by this material 
to the penetration of square-pointed piles under the hammer, I give 
below a statement of the successive penetration o f several piles 
here driven. The hammer weighed 1,385 pounds. The piles were 
selected of about the same size ; viz., 6  ̂ inches diameter at the 
point. They varied from 43 to 5.3 feet in length. The water was 
about deep enough to float the piles as they stood upright before 
being driven.

B low . Fall o f  ham m er. Penetration.

' First pile, . . . . 1st. 8 ft. 74 inches.
CO 2d. 8 ft. 7-| in. 6

it 3d. 9 ft. 1| in. •H "Second pile, 1st. 7 ft. 2 in. 8
g u 2d. 7 ft. 10 in. 6

it 3d. 8 ft. 4 in. n  “
"cl Third pile, . . . . 1st. 7 ft. 6 in. 6f “
ft* it 2d. 8 ft. | in. 71 “

. . . . 3d. 8 ft. 8 in. “
Fourth pile, 1st. 6 ft. 7

it 2d. 6 ft. 7 in. 7
“ . . 3d. 7 ft. 2 in. H  “

Fifth pile, . . . . 1st. 6 ft. 6 in. 7| “
it 2d. 7 ft. H in. 7
it 3d. 7 ft. 8f in. 8J “

Sixth pile, . 1st. 7 ft. in. 8* “
it 2d. 8 ft. 4| in. 111 “
it 3d. 9 ft. 3| in. I l f  “

Seventh pile, 1st. 8 ft. 184* “ '
“  . . . 2d. 9 ft. 61 in, H  “
it 3d. 10 ft. 4 in.

9|
* Mud.
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The above experiments, with loads on a loose pile, tended to show 
that the material on which we have to build could safely be loaded 
with some 5,000 pounds per square foot. Beyond this amount of 
load the case begins to appear doubtful, and on arriving at the load 
of 16,700 pounds per square foot a continuous yielding occurred for 
several days, amounting to some nine inches in all. The weight of 
the wall itself, allowing for the effect of the water at low water, is 
but 2,500 pounds per square foot. The additional load imposed 
upon it bj- the ballast and filling, under the most favorable arrange
ment of this load proposed, will about reach 5,000 pounds in all for 
the front half of the foundation, and might considerablj' exceed that 
limit, if care be not taken in securing a porous ballast, and dispos
ing it properly in layers.

The next step was to determine what amount of friction this clay 
would afford as a resistance to the sliding outward of the wall on its 
base, where it has no foothold, standing on a level with the harbor 
floor.

For this purpose a rough block of granite was dragged over a 
level bed of the clay, immersed in water, while the amount of force 
needed to produce sliding was measured with a spring-balance. A 
mean of some forty-five trials gave for the co-efficient of friction at 
starting 0.328, and after starting 0.224 while in motion. In prac
tice this can be largely increased by depositing broken stone on the 
bottom.

This wall, if overloaded, might fail either by sliding forward on 
its base, or by rolling forward around some part of its base, by the 
slipping out of the clay from under its front. It therefore becomes 
important to ascertain, as nearly as may be, the greatest pressure 
likely to be imposed upon it from all causes, together with the centre 
of such pressure and its direction. The maximum pressure is sup
posed to be exerted by a prism o f the filling limited on one side by 
the back of the wall, and on the other by a sloping plane intersect
ing the back at its base, with an inclination of one-half the angle of 
repose, counting from the vertical. I f  such a prism were supposed 
to slide downward on this last-named side, the centre of pressure 
against the wall is necessarily at one-third the height of the wall. 
Its value in a horizontal direction, then, regardless of friction, is, for 
a unit of length, expressed by the formula—

p  __ x  tang.  ̂y

w being the weight of a cubic unit of the filling; 
h being the height of the wall, with vertical back;
<p being the angle of repose of the material, counting from the vertical.



1876.] HOUSE—No. 75. 53

The effect of friction, however, need not be ignored. Jacob, in 
his treatise on the “  Practical Designing of Retaining Walls,” gives 
this friction against the back filling as equivalent to tang. *j- <p as a 
factor, so that the above expression becomes—

P =  ——  X tang.2 £ cp.

This is a simple expression, but the effect of friction is by no 
means so easily determined, and constitutes an important element 
in all such questions. The natural resultant of gravity and the fric
tion between the parts of a mass of earth, is the “  angle o f repose ” 
of the material. But this angle varies largely under different cir
cumstances in the same material. Loose gravel, when exposed to 
the rains, stands at an angle of about one and a half base to one of 
height. The same material, when exposed to the disturbing.action of 
waves, assumes a flatter angle, requiring a width of base about twice 
and one-half its height. But we have to deal with neither of these 
cases. The ballast behind this wall is to be deposited in layers in 
the water, where it is subjected to the action of waves at every tide 
during the process of tilling, till it becomes as compact as the 
natural deposits or beds of drift composing our gravel hills. This 
same sort of material is often seen in cutting into such a natural 
deposit standing for weeks and even months at a very high angle, 
even when perfectly free from the cementing influence of clay. The 
force tending to hold it in such a position is evidently friction 
between its parts, brought to a high state of efficiency, or in other 
words largely increased, by the close packing of these parts. Its 
final instability in such positions is due to new influences and forces, 
coming from the movement of other bodies around it, and a very 
slight support suffices to retain its position. As soon as the friction is 
overcome, the mass assumes the usual angle of about 33° 20' with 
the horizon, the particles being perfectly loose, and taking new hold 
of one another. A newly-filled bank of earth will therefore exert a 
very much greater pressure against a retaining wall than the same 
mass after giving it time to become so packed as to develop the 
full amount of this friction. Hence retaining walls often fail, to a 
certain extent, directly after the back filling is applied ; but if stand
ing through this period, they rarely fail, unless from some new cause, 
which may be controlled and averted. The most common of such 
new causes is lack of drainage and an excess of water held in the 
upper layers of the filling by the impervious nature o f the layers 
lying below. Water, in such a case, not only adds to the pressure 
by its own weight, but tends to destroy friction by its own motion. 

It therefore becomes of vital importance,—
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First. To secure a perfectly porous material for that part of the 
back filling coming near the wall, so the tides may rise and fall 
within its mass in sympathy with the open water outside; and 

Second. To deposit the filling in layers, sloping from the wall, 
and to allow a sufficient time to elapse before fully loading the wall 
to enable the lower layers of the filling to become well compacted 
under the influence of the waves and tides.

If proper care be taken to secure these points, there will not, in 
my opinion, be sufficient lateral pressure to either slide the wall on 
its base, or to roll it forward by the yielding of the clay under its 
front. Without such care, however, a very much heavier wall 
would be likely to fail in either one or both of these ways.

Respectfully submitted by
Your obedient servant,

EDW. S. PHILBRICK.

B oston, December, 1875.
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ARTICLES OF AGREEMENT

Made this thirteenth day o f Jane, A. D. 1875, by and between 
George Clapp and Frederick K. Ballou, both o f Boston and the 
county o f Suffolk, and said Commonwealth, partners under the 
firm and style o f Clapp and Ballou, being parties o f the first part, 
and the Commonwealth o f Massachusetts, acting by its Board, o f  
Harbor Commissioners, party o f the second part.

Witness :
The said parties of the first part hereby covenant and agree with 

the said part}’ o f the second part, to build a light sea-wall, to 
inclose a dock, upon a parcel of land and flats belonging to the 
party of the second part, situated in Boston Harbor, as follows:— 

Beginning at a point in the line of the heavy sea-wall now being 
constructed, distant two hundred and twenty-two and one-half feet 
(222J-) westerly from the boundary line of flats sold to the Boston 
& Albany Railroad Corporation ; the central axis of said dock 
shall lie parallel with said boundary line. The side walls of the 
clock shall be connected to the heavy sea-wall on each side, at which 
point the dock shall have an opening of one hundred and forty-five 
feet between the timber platforms and an opening of two hundred 
and twenty-five feet between its side walls and their top line, the 
said timber platforms being intended to be forty feet wide at this 
point, on each side. The length of the dock shall be eight hundred 
and fifty feet from the face of the heavy sea-wall back to the cross
wall at the head of the dock, measuring on the axis of the dock at 
the level of the top of the walls. The side walls shall be built upon 
such curved lines as may be given by the engineers hereinafter 
named, and shall be symmetrically placed on each side the axis of 
the dock. The width of the dock at its inner end shall be one hun
dred and twenty-five feet (125) between the timber platforms, and 
one hundred and sixty-five (165') between its walls, the said plat
forms being intended here to be twenty feet wide on each side. The 
cross-walls shall be at right angles with the axis and bonded into 
the side walls.

Said walls shall be built in accordance with the plan o f light sea
wall bound into the eighth annual report of the Board of Harbor 
Commissioners, except that the ballast behind the same may be of 
gravel, placed at such slope as it will assume, and extending to the 
top. It shall be built in such location as shall be marked out by the
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engineer of the Board of Harbor Commissioners previous to the 
commencement of operations by the parties of the first part; and 
the parties of the first part shall preserve the location by driving 
piles to hold the lines permanently.

The trench shall be dredged for the wall under the direction of 
said engineer, to a depth of two feet below low water, spring tides. 
The foundation piles to support the wall shall occupy a space ten 
feet wide, having five piles in parallel rows, said rows to be two and 
one-half feet distant from centre to centre of each row.

All piles shall be driven into the hard clay stratum to the satis
faction of the engineer of the Harbor Commissioners. The piles to 
be in diameter not less than than ten inches at low-water mark, 
spring tides, at which point they are to be sawed off level with 
each other.

On the top of the piles are to be spiked two laj êrs of spruce 
plank, twelve inches wide and three inches thick, lying at right 
angles with each other. The space between the heads of the piles, 
for two feet in depth, to be filled and well rammed with stone-chip 
ballast or 037ster-shells.

The wall, from low water of spring tides to the top of the coping- 
stones or grade sixteen, shall be eighteen feet in height, with a true 
batter front and rear. The wall shall be nine feet wide at the bot
tom, and five feet wide at the top, including an offset of one foot for 
a resting-place for cap to support the ends of platform joists ; to be 
constructed of good quality granite rubble-wall stones, from one 
foot to three feet thick, with sufficient headers to secure stability of 
the wall, well bonded and pinned throughout.

The rear of the wall shall be ballasted with oyster-shells, broken 
stone or gravel, from the back of the wall to a line commencing at a 
point two feet in rear of the back of the top of the wall, and extend
ing in a natural slope to the base of the wall.

At the end o f the wall a flank shall be built, to connect this wall 
with the adjoining heavy sea-wall, aecording to the direction of the 
engineer o f the Board of Harbor Commissioners.

Near the junction of the dock walls and the heavy sea-wall, rip
rap of broken stone of mixed sizes shall be applied in such place 
and in such manner as directed by the engineer in charge of the 
work, on the outer face of the foundation, under the intended 
platform.

This wall to be commenced at once, and the work to be prose
cuted without delay to its completion, and completed on or before 
the first dajT of July, in the j7ear eighteen hundred and seventy-six.

All material obtained from the dredging required by this agree
ment may be used as filling, except above grade thirteen.
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And said parties of the first part further covenant and agree with 
said party of the second part to give the Board of Harbor Commis
sioners and its agents every facility that may be required by said 
Board for the inspection of materials to be used and of the work 
done by said parties under this agreement and while such work is in 
progress ; and also agree, if at any time during the progress of the 
work, any work shall be done, or any material used which shall be 
considered by the engineer of said Board unfit and inferior according 
to the true intent of this agreement, that, upon receiving notice 
thereof, they will forthwith remove such objectionable work or mate
rial and substitute other in its place which shall be satisfactory to 
such engineer.

The said party of the second part hereby covenants and agrees 
with said parties of the first part to pa}r said parties for building 
said sea-walls in the manner and upon the terms and conditions 
herein set forth and agreed, as follows: At the rate of thirty-nine 
dollars for every lineal foot of finished wall, and at the rate of one 
dollar and twenty-five cents per ton of certified weight of rip-rap 
in front of foundation.

Payments will be made every month for the work performed under 
this contract to the satisfaction of the engineer of the Board at the 
rate of ninety per cent, o f the contract price of the work done during 
the month as reported and certified to by the said engineer, and upon 
the approval of the bills by the Board of Harbor Commissioners 
and the governor and council. Such payments may be made to and 
receipted for by some party authorized to receipt for the same by an 
instrument in writing duly executed by said parties of the first part.

It is further agreed by and between the parties hereto, that when
ever the appropriations of the legislature now or hereafter made for 
the work herein contracted for shall become exhausted before the 
work is completed, then no more work shall be done, and neither of 
said parties shall be' under any obligation to proceed further under 
this agreement; but so long as there shall be appropriations of the 
legislature from which the work as it is done can be paid for from 
month to month as herein provided, this agreement shall be in full 
force and virtue.

It is further agreed, by and between said parties hereto, that any 
person shall be deemed the engineer of the Board of Harbor Com
missioners, within the meaning of this agreement, whom said Board 
shall, at any time or from time to time, designate for the perform
ance of any service it may desire in relation to the work to be done 
under this agreement.

It is further agreed, by and between said parties hereto, that the 
Harbor Commissioners, subject to the approval of the governor and 

8
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council, shall have the right to make changes in the plan of doing 
said work, should occasion arise, and make such additions to and 
reductions from the contract price as shall be just to both parties.

It is further agreed, by and between said parties hereto, that 
should the parties of the first part refuse or neglect to execute, 
according to this agreement, the work herein contracted for, or fail 
to prosecute with the requisite vigor to insure its completion within 
the time agreed upon, or in any other respect violate this agreement, 
the Board of Harbor Commissioners shall have the power to annul 
this agreement and to contract anew with other parties.

It is further agreed, by and between said parties hereto, that in 
case any difference shall arise under this agreement between the 
parties of the first part and the party of the second part, acting by the 
Board of Harbor Commissioners, that the said parties of the first 
part and said Board are unable to settle and adjust, the same shall 
be fin all}’ determined upon hearing by the governor and council.

In testimony whereof, the said George Clapp and Frederick K.
Ballou have hereunto set their hands and seals, and the 
said Commonwealth has caused its corporate, seal to be 
hereto affixed, and these presents to be signed and delivered 
in its name and behalf by Josiah Quincy, Albert Mason, 
Frederic W. Lincoln, Joshua N. Marshall, and William 
T. Grammer, its Harbor Commissioners, and the same to 
be approved by its governor and executive council the day 
and year first above written.

GEORGE CLAPP. [ seal.]
FREDERICK K. BALLOU, [ seal.]

COMMONWEALTH OF MASSACHUSETTS, 
By Josiah Quincy.

Frederic W. L incoln.
J oshua N. Marshall.
W illiam T. Grammer.
A lbert Mason.

Signed, sealed, and delivered in the presence of [the word “  thirti
eth ”  first written over an erasure, the words “  eleven ”  and “  ten,”  
and nine other words first scored, and the words “  hereinafter 
named,”  “  ten,”  and “  nine ”  first interlined, also the words 
“  eighteen inches to two ”  first scored, and “  one foot to three ” first 
interlined]

H enry L. W hiting, [seal.] 

Approved in Council, June 30, 1875. OLIVER WARNER, Secy,
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[ C. ]

B O N D .

Know all Men by these Presents :
That George Clapp and Frederick K. Ballou, both of Boston, in 

the county of Suffolk and Commonwealth of Massachusetts, part
ners under the firm and style of Clapp and Ballou as principals, 
and George W. Townsend of said Boston and Joshua Phillips of 
Weymouth, in the county of Norfolk, as sureties, are holden and 
stand firmly bound and obliged unto the Commonwealth of Massa
chusetts, in the full and just sum of twenty-five thousand dollars, 
to be paid unto the said Commonwealth of Massachusetts ; to which 
payment well and truly to be made we bind ourselves, heirs, execu
tors, and administrators firmly by these presents.

Sealed with our seals. Dated the thirtieth day of June, in the 
year of our Lord one thousand eight hundred and seventy-five.

The condition of this obligation is such, that if the above bounden 
Clapp and Ballou shall faithfully, well and truly perform their obli
gations under the agreement of even date with these presents, made 
by and between them and the said Commonwealth, for the construc
tion of a dock in connection with work in progress upon the Com
monwealth flats at South Boston, and shall do or cause to be done 
according to the requirements o f said agreement, in the manner and 
upon the terms and conditions therein set forth, all the work in said 
agreement contracted for, then this obligation shall be void ; other
wise remain in full force and virtue.

Signed, sealed, and delivered, four printed words first erased, in

GEORGE CLAPP. 
FREDERICK K. BALLOU. 
GEO. W. TOWNSEND. 
JOSHUA PHILLIPS.

[ seal.]
[ seal.]
[ seal.]
[ seal.]

presence of A. D. M c C l e l l a n .

Approved in Council, June 30, 1875. OLIVER W A R N E R , Sec’y.
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[ D . ]

To His Excellency W il l ia m  Gaston , G overnor, and the H onorable Council.

By chapter thirty-four of the Resolves of the year 1874, the Board 
of Harbor Commissioners were authorized to compromise and settle, 
in behalf of the Commonwealth, any demands that seem to the 
Board just, of any persons or corporations for injuries resulting to 
meadows, flats and beaches in Truro and Provincetown, from the 
construction by the Commonwealth of a dike across the outlet of 
East Harbor, or to purchase in behalf o f the Commonwealth the fee 
of said meadows, flats and beaches, or any part of them ; to receive 
on behalf of the Commonwealth conveyances or releases of the 
same or agreements concerning the same ; provided, however, that 
such settlements, purchases, conveyances, releases or agreements, 
shall be subject to the approval of the governor and council. The 
Resolve also authorizes agreements for the future use and occupa
tion of said meadows, flats and beaches, and appropriates for the 
purposes named the sum of ten thousand dollars.

The Harbor Commissioners, under chapter twenty of the Resolves 
o f the year 1872, had already visited the locality and given a hear
ing to the meadow owners, a report of which, with an opinion from 
James B. Francis, engineer, and an estimate of damage made at 
that time by a committee o f the owners, will be found in the eighth 
annual report of this Board. The negotiations which were then 
suspended, because the means at the disposal of the Board were, 
insufficient to meet the view of the meadow owners, have been 
resumed under the later legislation, and after many conferences and 
much examination of the subject, a plan of settlement and pur
chase has been reached, subject to the approval required by the 
Resolve.

The plan reached, the Board believe to be wise for the Common
wealth to adopt, and to be as nearly just to the meadow owners as 
any settlement practicable. There is of necessity great difficulty in 
apportioning the damage occasioned by the dike; some of the 
meadows injured were of greater value than others, and some of 
less value received more injury than others. The plan of appor
tionment which the Board have adopted is that which the meadow 
owners have agreed on with each other, and has the merit that it 
will be satisfactory to them, as well as proximately just. The 
meadow owners claim and seem to establish that time has proved
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the injury to their property resulting from the dike to be greater 
than they had estimated. It is not easy to determine what the 
damage to the property of the meadow owners realty is. The 
meadows affected were almost the sole reliance of the farmers 
of the locality for hay, and an indirect injury results, from their 
being rendered unproductive, to the entire community, aside from 
the direct loss of property in the meadows. The meadow owners 
do not easily separate the indirect loss which they share with the 
community from that which is peculiar to them as propei'tv-hold- 
ers. This Board has thought it important that the Commonwealth 
should acquire in the settlement full control of the meadows for all 
possible needs of the dike or harbor in the future, leaving to the 
present owners such improvement of the same as they may make, 
consistent with that purpose. To this end the settlement recom
mended embraces taking the fee of the meadows by deed from the 
several proprietors, with a reservation “  to the grantor and his heirs 
and assigns the right to cut grass from the granted premises, and to 
cultivate, use and improve the same fully and freely in any- manner 
consistent with the use which the said Commonwealth or the United 
States shall make of the same, for the protection and improvement 
of Provincetown harbor, whether by maintaining, extending or 
altering any existing work, or by the construction of any new work 
which said Commonwealth or its authorized agents, or the United 
States shall deem expedient for the protection or improvement of 
said harbor.”

The form of deed prepared, containing this reservation, and, in 
addition to a grant of the fee, covering a full release of claim for 
damages resulting from the dike, is submitted with this Report. The 
form is satisfactory to the legal adviser of the meadow owners, and 
is believed by the Board to secure to the Commonwealth all that is 
essential to its'purpose. There are, as near as can be ascertained, 
and by the measurement adopted for the settlement, 400 acres of 
meadow affected by the dike. A  payment of $25 per acre amounts 
to the sum of $10,000, which is the entire appropriation provided. 
The meadow owners claim that this sum is insufficient to compensate 
them for the injury they have sustained, and no less sum will be 
accepted by them in settlement. This Board is of opinion that if 
the fee of the meadows can be obtained and firfal settlement made 
by deed, as agreed, at an average cost, including expense of examin
ing titles and effecting transfers, o f twenty-five dollars per acre, it 
is for the interest of the Commonwealth to make the settlement. 
The Board in accordance with this view have caused an examination 
of the titles in the meadows in question, to be made by Smith K. 
Hopkins, Esq., register of deeds for Barnstable County, who is also
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a lawyer and familiar with the locality, and have arranged for the 
same gentleman to make the deeds of the several owners and attend 
to the execution of the same in accordance with the form adopted. 
There are some portions of the meadows to which no record-title is 
found, and some to which the title is defective in the claimants. 
The defective titles can in some instances be made good and in some 
may prove incurable. The plan which has been agreed upon, sub
ject to the approval before mentioned, is as follows, viz.: First, to 
pay from said appropriation the expenses aforesaid; second, to pay 
one-fifth of the residue to “  The Proprietors of Eastern Harbor Mead
ows,” the corporation owning 86 acres of said meadows, upon its 
giving deed as before indicated; third, the remaining four-fifths of 
said residue to be apportioned upon the 314 acres held by individual 
proprietors, giving for the meadows, upon what is known as Cedar 
Island, four-fifths per acre what is allowed per acre for the other 
meadows of individual proprietors ; fourth, payment to be made to 
each claimant upon the approval of his title by the examiner before 
named, and upon delivery of the deed as before provided. This will 
leave a small portion of the appropriation unexpended, in amount, 
according to the extent to which the titles of claimants are found 
defective. If any who fail to establish their title before the appro
priation shall have lapsed, shall be able to give the Commonwealth 
good title hereafter, the settlement now made will form an equitable 
basis for adjustment with them in such form as the legislature may 
determine ; and those whose title is approved, but who fail to give 
the deed required while the appropriation remains in force, if there 
should be any such, will also wait for further action of the legisla
ture.

To show more clearly the relative situation of the meadows and 
dike, a tracing of the locality is appended to this Report.

The Board respectfully report their action, and the foregoing plan 
o f settlement and purchase, for the consideration of the governor 
and council, and await the approval required by said Resolve, before 
proceeding further in the premises.

JOS1AH QUINCY. 
F. W. LINCOLN.
J. N. MARSHALL. 
W. T. GRAM MLR. 
ALBERT MASON.

B oston, December 1, 1875.

Approved in Council.

Council Ch a m b e r , December 13,1875. 

OLIVER WARNER, S ecretary.
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MEMORIAL TO CONGRESS IN BEHALF OF BOSTON 
HARBOR.

H a r b o r  Co m m issio n er s ’ Of f ic e , )
N o. 8 P em berton  Sq u a r e , B o sto n . S

To the H onorable S enate and H ouse o f  R ep resen ta tives  o f  the U nited S ta tes, in 
C ongress assem bled.

The undersigned, Harbor Commissioners of the Commonwealth of 
Massachusetts, acting under the authority and on behalf of said Com
monwealth, respectfully present the following memorial.

In the main channel of the upper harbor of Boston a shoal called 
“ Man-of-War” or “ Junction” Shoal has existed from time imme
morial, near the confluence of the Charles and Mystic rivers.

This shoal has always been an obstacle to the manoeuvring of the 
heavy ships of the navy in their passage to and from the United 
States Navy Yard, which is above it, and the difficulties arising from 
its existence are becoming more and more serious in their effect upon 
the commerce of the port, from the fact that the larger and deeper 
class of vessels of modern times require a greater depth of water 
than can be carried over this shoal.

The Commonwealth of Massachusetts has undertaken, with its 
harbor fund, to. remove shoals from the water-front of the city of 
Boston, a work of magnitude which will consume many years.

In view of the fact that the Man-of-War Shoal is a “ middle 
ground” within the channel leading to the United States Navy 
Yard, the Board respectfully suggest that its removal is a proper 
case for the action of the general government in its policy and 
plans for the improvement of navigation.

The most shallow part of Man-of-War Shoal has now about fifteen 
and one-quarter feet of water over it at mean low tide. The extent 
of the shoal, above the plan of mean low water, covers about four 
hundred.and forty-one thousand three hundred and fifty square feet, 
equal to about ten and one-eighth acres. The amount of material to 
be removed in order to give a depth of twenty-three feet at mean 
low water, where the shoal now is, according to the results of a



64 HARBOR COMMISSIONERS’ REPORT. [Jan. ’76.

recent survey made by direction of the Board, is about forty-eight 
thousand two hundred and twenty-two cubic yards.

For the reasons given above, the undersigned respectfully com
mend the subject of the removal of Man-of-War Shoal to the favor
able consideration of Congress, and earnestly solicit an appropria
tion for it.

JOSIAH QUINCY.
F. W. LINCOLN.
J. N. MARSHALL.
WM. T. GRAMMER.
ALBERT MASON.
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COMMUNICATION FROM THE HARBOR COMMISSIONERS.

To the Joint Special Committee upon the Report o f the Committee
appointed under Chapter 88 o f the Resolves o f 1874, in relation
to use o f the Commonwealth Flats at South Boston.

The Harbor Commissioners respectfully submit the following 
suggestions upon the questions before the committee :—

The State, as sovereign, is the owner of the Tats at South Boston, 
because of their relation to tide-water. It has undertaken to 
reclaim them in its care of tide-water. The enterprise was con
ceived and has thus far been executed as a harbor improvement; 
the value of the land to be reclaimed was only incidental to the 
main purpose, though it was hoped that value would be large and 
would secure the State from loss in its undertaking. It is already 
clear that the value of the land when reclaimed was not overesti
mated. The committee, whose report is before you, have not, 
probably, exaggerated its importance as furnishing facilities for the 
connection o f the two great interests of water and land transporta
tion. This board concurs in the opinion that the best terminal 
facilities for railroads possible in Boston can be provided upon 
the South Boston flats, and that it is in the nature o f things that 
railroads will seek that locality for connection with deep water. 
The extended water-front and improved channel and water area 
would promise little satisfaction if they were not to be used. It is 
therefore encouraging to observe a desire for access to this territory, 
which indicates that the provision being made there is not greatly 
in advance of the demands and possibilities of business. The 
stronger the assurance that existing or contemplated railroads will 
require and use the reclaimed territory, the greater the inducement 
for the Commonwealth to proceed with the work it has undertaken ; 
but it would be unfortunate if, by giving too much thought to 
pecuniary results, the primary purpose to preserve and improve the 
harbor should be in any degree obscured. Whatever is thought 
wise to secure most from the sale of the land, supervision of the 
filling and of the construction of retaining walls, docks and wharves, 
should continue, where the interests of the harbor shall be the first 
care. 9
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The general features of the plan for utilizing the fiats, which is 
before you, are valuable. Some of the details are open to objec
tions, which, fully considered, would probably have induced the 
committee to reject them, and some can only be determined by those 
who shall occupy the territory ; but as no one probably expects or 
desires legislation to regulate the details of the plan, it is not 
necessary to discuss them minutely ; it is sufficient to say they must 
inevitably be modified as the work progresses, in the light of con
tinued stud}7, and as further advances are made in all the appliances 
of commercial business.

There have been no sales of small parcels of the land, and no 
application to purchase such parcels. This board would not think 
the sale of small lots advisable at the present stage of the improve
ment. The reservation of the portion indicated upon the com
mittee’s plan for railroad and commercial purposes might not be 
unwise as a present policy, as when it should become apparent 
that so much would not be required, such reservation can be readily 
modified. The objection that such reservation, by narrowing com
petition, would depress the price of the land is not without force, 
but is in part, at least, offset by the consideration that assurance of 
opportunity for other roads to go there adds to the value for 
terminal business, and consequently to the inducement for each road 
to purchase.

The close interdependence of the interests of water and land 
transportation make it desirable that the negotiations and arrange
ments to accommodate each to the other should be as direct as 
practicable, and it would not seem that the intervention of a third 
party would facilitate such arrangements. This board does not 
anticipate that the difficulties of carrying out any policy which may 
be adopted for the sale of the lands will be such that its members 
would desire to be relieved from that portion of their work; but, 
on the other hand, if it is thought that the sale of the land and the 
negotiations with railroad companies that desire to occupy them, is 
a work of sufficient importance to justify a separate commission, or 
that the people would be better satisfied to have it performed by 
persons of different training and experience, selected for their fitness 
for that special duty, they would cooperate with such new com
mission, not apprehending any conflict o f duties.

The plan to approach the territory by a tunnel under the high 
land at South Boston has advantages, and much of the earth 
excavated in constructing the tunnel could be utilized in filling the 
flats, but the feasibility and economy o f this feature must be 
determined by the railroad companies desiring to reach the reclaimed
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land, and the best point for its location would be more appropriately 
determined by the railroad commissioners.

The commercial advantage of South Bay and Fort Point Channel, 
extending far into the city to localities where much of its heavy 
water-borne freight is consumed, is very great, and has been fully 
discussed in the sixth annual report of this board. (House Doc., 
No. 56, 1872.) When the inconvenience and annoyance to other 
interests, from their continuance, shall outweigh this great advan
tage, the difficulties and cost of closing this bay and channel will be 
much less than they now are.

The State holds its control of tide-water, and the land it reclaims 
therefrom, in trust for the whole people, and all enterprises to bring 
these sources of wealth into greater use should be encouraged upon 
a wise and liberal business policy ; but the State is perpetual, and 
it is not essential that any particular generation should derive the 
full benefit of the plan adopted. The policy of the Commonwealth 
should be that which is wisest in the end. There should not be pre
mature forcing of enterprises which sound business foresight will 
not yet sustain upon established principles. Fifty acres of the flats 
have airead}7 been sold at a low rate to induce a strong railroad 
company to bring its business there, while a sale at a much higher 
rate to a company, strong in its promise of great capacities, proved 
only a hindrance to the development of the property. No early 
sale for railroad purposes could be made, except at low rates, and 
if high rates could be obtained the gain might only be apparent, as 
the whole people must pay, in transportation tax, the added cost of 
terminal facilities.

The land which the Boston and Northwestern Railroad Company 
require for their own use can, with propriety, be furnished upon the 
principles recommended in the report before you. The reclaimed 
lands are as fully the property of the State as the money in its 
treasury, and a gift o f them to a railroad company, for such com
pany by selling them to obtain means to build its railroad, is open 
to the same objection which the committee urge against aiding rail
roads from the treasury. It is open to another serious objection, 
that it would conflict with the spirit, if not with the letter o f the 
pledge, which was made of the proceeds of the flats by section flve 
of chapter 326 of the Acts of 1868.

JOSIAH QUINCY.
F. W. LINCOLN.
W. T. GRAMMER.
ALBERT MASON.
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