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Contmotttoialtlj of Ulassatl^iisdts.

REPORT.

To the Honorable the Senate and House of Representatives of the Com-

monwealth of Massachusetts.

The Board of Harbor aud Land Commissioners, pursuant

to the provisions of law, respectfully submits its annual re-

port for the year 1904, covering a period of twelve months,

from Nov. 30, 1903, being the twenty-sixth annual report

of the Board since its establishment by chapter 263 of the

Acts of 1879, which act conferred upon it the powers and

duties of the several boards, established by chapter 149 of

the Acts of 186(1 and chapter 213 of the Acts of 1877.

From Dec. 1, 1903, to Nov. 30, 1904, the Board has

held 210 meetings, has given 246 formal and informal hear-

ings, and has received 152 petitions for license to build and

maintain structures and for privileges in tide waters, great

ponds and Connecticut River, to dredge material, to remove

material from beaches, and for other purposes.

Ninety-nine licenses for structures and privileges in tide

waters, grea.t ponds and Connecticut River have been granted

during the year ; also 37 permits for dredging, for the re-

moval of material from beaches, and for other purposes.

Sixty-six inspections have been made at various times by

the Board, and under its direction, of work completed and

in progress ; also of sites of authorized work, under appro-

priations made by the Legislature, relating to : dredging

operations in Boston harbor; improvements on the Com-
monwealth's flats at South Boston ; the reclamation of the
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Province Lands in Provincetown
; protective works on the

Connecticut River at Hatfield and Hadley ; Bass River in

Beverlj^ ; Salem harbor ; wall and jetties at Stony Beach in

Hull; channel and jetties at Green harbor; Stage harbor

in Chatham ; Red River in Chatham
;
jetties and channel at

Menamsha Inlet
;

jetties and channel at Lake Anthony :

Vineyard Haven harbor
;
jetties and channel in Bass River

at South Yarmouth ; East and West bays at Osterville

;

Cotuit harbor ; Witchmere harbor in Harwich ; also upon

petitions and plans presented to the Board of the sites of

proposed work in tide waters, the location of wrecks and

obstructions to navigation ; various structures built under

licenses from the Board ; sites of alleged dumping of ma-

terial into tide waters ; sites suggested for location of a new
drawbridge across Taunton Great River, between Fall River

and Somerset ; town boundar^^ survey work.

Through transactions of the Board there has been paid

into the treasury of the Commonwealth during the past year,

from rents, licenses, sales of land and other sources, and

credited to the Conmionwealth's flats improvement fund and

the harbor compensation fund for Boston harbor, the aggre-

gate sum of $34,983.71.

During the year the Board made 11 new contracts,* in-

volving the estimated expenditure by the Commonwealth of

$93,272.39.

Boston Terminal Company.

Certain lands of the Commonwealth in Fort Point channel,

covered by tide water and abutting the harbor line estab-

lished by chapter 170 of the Acts of 1880, were taken by

the Boston Terminal Company on Jan. 5, 1897, under

chapter 516 of the Acts of 1896, which authorized the buikl-

ing of the South Terminal station. On Sept. 2, 1897, the

Board granted a license to the company to fill solid in tide

water westerl}^ of and adjoining the westerly side line of

Dorchester Avenue extension, and between the southerl}^

side line of Summer Street extension and the easterlj^ side

* See Appendix A.
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line of Federal Street, " without waiving any of the rights

of said Commonwealth to claim, demand and recover any

and all damages suffered by the taking of land under the

provisions of chapter 516 of the Acts of 1896."

Subsequently, the Board placed the claim of the Common-
Avealth for payment for the lands so taken in the hands of

the Attorney-General, who brought suit to recover the value

of (i3,410 square feet of land under tide water.

The Terminal company resisted payment on the grounds

that the taking only changed the use of the land from travel

by water to travel b}^ land, inasmuch as it went into streets
;

and that in acting under chapter 516 of the Acts of 1896

it was by command of the Legislature and not of its own

volition, and for these reasons it should not be charged with

payment for the land. The Supreme Judicial Court failed

to uphold the contention of the company and its liability

became fixed. The parties have reached an agreement as

to value without going to a jury, and the Terminal company

is to pay the Commonwealth the round sum of $94,000 in

full satisfaction and discharge.

Boston Harbor.

The natural advantages of Boston harbor for the purposes

of a great port are familiar to the citizens of the Common-
wealth. Up to the middle of the last century they sufficed

for the growing commerce without artificial assistance.

Now, hoAvever, the advent of enormous steamships as car-

riers of merchandise and passengers requires the deepening

of channels, broadening of basins, lengthening of docks and

the enlargement of piers and wharves, together with gen-

erally increased accommodation and improved facilities for

handling cargoes.

If economical accommodation is lacking at one port it

is sought at another, and although superior economies are

not wanting at the port, they must coexist wdth adequate

facilities for rail transportation to hold success in competition.

In the long run the well-equipped port, which puts the

smallest toll on goods from the interior passing through for
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transportation abroad, stands the best chance for large traffic.

Striking instances of a greatly increased volume of busi-

ness following a perfected equipment for transporting and

handling grain are observable at New Orleans and Montreal.

In both places large and judicious expenditures by the

municipalities and the railroads combined to create most

favorable arrangements for transhipment at the least cost.

In connection therewith the mouth of the Mississippi was

deepened and the channels of the St. Lawrence were en-

larged so as to increase their navigable capacity and render

navigation safer. The result was an immense o-rowth in

export of cereals at those ports, far beyond any previous

experience, which continued so long as demanded by the

markets abroad, and also an ability to maintain successful

competition when the demand slackened.

It may be interesting to note how fairly well during the

recent five-year period the exports of grain from Boston

have held, compared with other leading ports on this con-

tinent, as exhibited in the following table, showing in round

numbers the proportionate decrease in the total bushels

of grain shipped from the Atlantic and Gulf ports, 1899-

1903:—

Montreal declined from 28,000,000 to 25,000,000 bushels.

Portland declined from 11,000,000 to 3,000,000 bushels.

Boston declined from 87,000,000 to 14,000,000 bushels.

New York declined from 97,000,000 to 42,000,000 bushels.

Philadelphia declined from 41,000,000 to 11,000,000 bushels.

Baltimore declined from 61,000,000 to 23,000,000 bushels.

Newport News declined from 22,000,000 to 3,000,000 bushels.

New Orleans declined from 34,000,000 to 25,000,000 bushels.

Galveston increased from 22,000,000 to 24,000,000 bushels, though in

1902 only 12,056,594 bushels were exported.

The value of the total imports and exports at Boston, 1875-79, was

$439,640,323.

The value of the total imports and exports at Boston, 1899-1903, was

$914,075,225.

This is a good showing, notwithstanding the falling olf in

exports of grain from 37,000,000 bushels in 1899 to 14,000,-

000 in 1903. The value of the exports was sustained by

manufactured products, in Avhich there was a large increase.
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At the same time, imports increased from |()i>,500,000 in

value in 1899 to $82,500,000 in 1903. The growth in

exports of manufactured products, which must be the future

reliance of the port for any marked prospciity, and the

growth of imports are distinctly encouraging indications of

development.

The high qualit}^ of the product of specialized industries

of New England has recently been the subject of favor-

able comment by several disinterested foreign observers,

and it unquestionably is upon that class of manufacturing-

interests that the future welfare of the eastern States must

depend. The industrial enterprises must be relied on to

provide material for commerce with the outside world.

The conditions of transportation in this country of both

domestic, and export merchandise are as yet unsettled.

Discrimination in favor of some ports and against others

still prevails, but the advantages of a port which offers

ample accommodation with the best facilities for handling

freight at a minimum charge cannot fail of ultimate recog-

nition, and these are the points toward which intelligent

effort is continually directed.

When the time shall come that a uniform contract price

covers the transportation of grain from a fixed zone in the

interior of the United States to a fixed zone abroad, then

shall we realize to its full extent the value of improved ac-

commodations and increased facilities which the railroads,

the Commonwealth and the Federal government by their

several expenditures in the direction of a common benefit

have been enabled to secure.

The progress of harbor improvement at Boston during the

past year, although slower than could be desired, has on the

whole been fairly satisfactor}^

Tlirough the courtesj^ of Col. W. S. Stanton, U. S. A.,

engineer in charge of the district, the Board is able to report

progress in the United States projects for improvement up

to Dec. 1, 1904, as follows, viz. :
—

Project approved July 13, 1892 : to deepen and widen the main

ship channel to a depth of 27 feet and a width of 1,000 feet. Un-

der this project the upper and lower main ship channels have been
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dredged 1,000 feet wide and 27 feet deep. The width available to

navigation is, however, contracted by ledges uncovered by dredg-

ing. Contracts for the removal of all remaining ledges are now in

force and operations under them are in progress. It is expected

that they will be completed during the ensuing season of 1905.

Project approved March 3, 1899 : to provide for a channel

1,200 feet wide and 30 feet deep from the main ship channel in

President Roads through Broad Sound channel. This channel has

been dredged 30 feet deep at mean low water to the full width of

1,200 feet throughout, but seaward of the angle in the channel the

available width is reduced to 1,145 feet by ledges and will be in-

creased to 1,200 feet by dredging next season.

Project approved June 13, 1902 : to provide channels 35 feet

deep at mean low water, 1,200 feet wide from the navy yard at

Charlestown and the Chelsea bridge and Charles River bridge to

President Roads, and 1,500 feet wide from President Roads

through Broad Sound to the ocean.

Four contracts are in force each for dredging 2,445,000 cubic

yards, aggregating 9,780,000 cubic yards, of which 7,500,000 are

to be dredged from the channel between the bridges and President

Roads and 2,280,000 cubic yards from Broad Sound, at the com-

pletion of which, Dec. 31, 1907, it is expected that a channel 35

feet deep, 540 feet wide, from Chelsea and Charles River bridges

to President Roads, and 675 feet wide from President Roads

through Broad Sound to the ocean, will have been obtained. Un-

der these contracts 2,318,568.5 cubic yards have been dredged,

2,107,246.5 from the upper main ship channel and 211,322 cubic

yards from the Broad Sound section. This work has been carried

on disconnectedly in the four divisions, so that at the present time

there is no continuous width of channel of 35 feet depth available

for navigation.

The new lighthouse of granite at the outer Graves, to

mark the entrance to the harbor by wa}^ of Broad Sound, is

built up to its full height of stonework 88 feet, and is

awaiting the arrival of the lenses for installation of another

light of the first class.

The Lighthouse board has recommended the erection of a

lighthouse on State Ledge at the " Lower Middle,'' to cost

$52,000. It is much needed as an aid to navigation at a

point where there is a turn or angle in the channel, >vith

nothing marking the change of direction sufficiently con-
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spicuous to be sighted in foggy weather. The place will be

remembered as the ledge on which the " Venetian," an iron

steamship of 4,19;") tons, was wrecked in 1895.

Anchorage .

By chapter 476 of the Acts of 1901, the Board was au-

thorized to dredge, and to build and maintain structures in

Boston harbor northerly of the main ship channel, for the

purpose of pro\dding mooring facilities and additional

anchorage ground. The expenditure of $1,000,000 was

authorized by this act, not more than one-fourth part to be

expended in any one year.

In 1902 contracts were entered into for dredging an area

lying along the northerly side of the main ship channel in

the upper harbor, covering about 1 mile in length and 1,000

feet in width, to a depth of 30 feet at mean low water, the

whole area, with a view to carrying on the work economi-

cally and expeditiously, having been divided into four sec-

tions of approximate areas and amounts of excavation (scow

measurement), as follows :
—

Approximate
Area

(Square Feet).

Approximate
Excavation

(Cubic Yards)

Section 1, . ... 1,505,000 743,500

Section 2, 1,200,000 749,300

Section 3, 1,150,000 743,700

Section 4, . . . 1,630,000 752,400

The above contracts provided for the completion of all

the work in each section by July 1, 1904, but the time for

the completion of section 2 was extended to April 1, 1905.

It was concluded to defer the construction of the pile

piers for mooring vessels and the solid filling on Bird Island

shoal, which is apart of the approved project, until the

dredging of the area nearest the ship channel has been nearly

completed.
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Up to July 1, 1904, only about one-half of the work had

been completed, although considerably more than that pro-

portion of the whole area had been dredged. The depth of

material to be excavated is much greater on the area remain-

ing to be done than on the portion completed.

The contractors for the various sections also have con-

tracts with the Federal government for excavating portions

of the main ship channel of Boston harbor, and inasmuch as

the government projects and their completion seemed to the

Board of paramount importance, objection has not been

made to the temporary transfer, on several occasions, of

dredging machines from the anchorage basin to the govern-

ment work ; consequently all the work under contracts

now in force cannot be completed before the fall of 1905,

the available space for anchorage of deep-draft vessels, how-

ever, has already been materially increased.

The amount of material excavated (scow measurement)

from each section during the year, and the total amount

excavated up to Dec. 1, 1904, are as follows :
—

Amount excavated
from Dec. 1 1903,

to Dec. 1, 1904
(Cubic Yards).

Total Amount
excavated

to Dec. 1, 1904
(Cubic Yards).

Section 1, 70,884 474,332

Section 2, 226,485 414,632

Section 3, 34,425 440,783

Section 4, 69,107 474,100

Totals, 400,901 1,803,847

The total amount expended on this project up to Dec. 1,

1904, is $247,760.26.

Dredging in Boston Upper Harbor.

In December, 1903, the Board was informed that a shoal

existed in Boston harbor at the westerly end of Bird Island

flats, off piers Nos. 6 and 7 of the Grand Junction wharves

in East Boston, which interfered with steamers of the Ley-

land line in approaching and leaving dock.
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A survey was made in Deeember, 1*J03, and it was found

that to provide a depth of 27 feet at mean low water and

sufficient area would necessitate the dredging- of 11,500

cubic 3^ards, situ, measurement, from an area of about 28,500

square feet. This dredging would remove a shoal injurious

to navigation generally, beside giving unimpeded passage to

the steamships of that line.

On Jan. 13, 1904, a contract was entered into with the

Eastern Dredging Companj^ to dredge the above area to

27 feet at mean low water, the contract price being 23|-

cents per cubic yard, measured in scows. The work was

completed March 31, 1904, 15,340 cubic yards having been

dredged, at a cost of $3,604.90, paid from the income of

the compensation fund for Boston harbor.

In addition to the above work, the contractors for section 1

of the anchoraoe basin in Boston harbor have excavated the

whole width of the westerly end of said section where it pro-

iected in front of the dock between piers Nos. 6 and 7, thus

removing all shoal spots between the dock and the main

ship channel.

Dorchester Bay.

Dredging operations necessary to provide anchorage basins

in Dorchester Bay, off the southerly shore of South Boston,

authorized by chapter 425 of the Acts of 1902, have been

carried on during the year under a contract with the New
England Dredging Company and Eastern Dredging Com-
pany, jointly, made Oct. 29, 1902, the price being 21 cents

per cubic yard, measured in scows. The act provides for

an expenditure not exceeding $25,000 in each of the years

1902-03-04-05.

The work is divided into two sections, respectively known

as the 9-foot area and the 6-foot area. The 9-foot area is

the larger and is located near the public landing and the

landings at the South Boston and Boston Yacht Club houses.

The smaller area is located near the L Street bath house and

the landing of the Mosquito Fleet Yacht Club. The dredg-

ing on the 9-foot area has been completed with the excep-

tion of about 21 acres at the south-westerly corner.

Only a small amount of work was done during the year
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on the 6-foot area, but it is proposed to have substantially

all the work on both areas completed at the beginning of

the next yachting season.

During the year 108,626 cubic j^ards have been excavated,

making a total of 339,248 cubic yards up to Dec. 1, 1904.

The amount expended to the same date is $60,500.75.

Dredging Easterly Shore of Dorchester.

On Jan. 28, 1904, the Board, acting under authority of

chapter 439 of the Acts of 1903, which provided for dredg-

ing a channel off the easterly shore of the Dorchester district

of the city of Boston and appropriated $25,000 therefor,

entered into a contract with the Bay State Dredging Com-
pany for dredging an anchorage basin between Savin Hill

and Commercial Point, Dorchester, in the flats adjoining

the main channel of Neponset River, and for enlarging the

channel leadino; from that main channel to the wharves on

the northerly side of Commercial Point, the channel to be

12 feet deep at mean low water, 75 feet wide on the bottom

and about 700 feet long, and the anchorage basin 9 feet deep

at mean low water, 350 feet wide and about 500 feet long,

or about 41 acres. The contract price was 23^^^^ cents per

cubic yard, measured in scows.

This work was completed in August, 1904, at a cost of

$24,334.02. The total amount expended for this improve-

ment up to Dec. 1, 1904, is $25,363.66, the sum in excess

of the appropriation, $363.66, having been paid from the

appropriations of 1903 and 1904 for the survey and im-

provement of harbors.

In connection with the above work the Savin Hill Yacht

Club has dredged a channel, at its own expense, leading from

the anchoraoe basin to the landing in front of its club house,

and the Boston Yacht Club has made excavations to extend

the deep Avater up to its landing. These improvements

permit the owners of larger boats to anchor their craft out

of the channel, where they are practically safe from collision

with vessels and barges navigatino- the river, whereas they

formerly anchored in the channel.
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DKED(JlN(i NoUTllElfLY ShOKE OF (^IIINCV.

Oil April 4, 1904, the Board, acting under authority of

chapter 36(5 of the Acts of 11»03, which provided for dredg-

ing a channel off the northerly shore of Quincy, between

Wollaston and Squantum, and appropriated $7,500 therefor,

entered into a contract with the Harries & Letteney Com-
pany for dredging a channel in Quincy Bay, nearl}^ opposite

Sachem Brook, 2,300 feet long, 40 feet wide on the bottom

and o feet deep at mean low water, and a branch channel

370 feet long, of the same width and depth, in accordance

with plans made the previous season, the contract price

being $6,800. Subsequently the branch channel was ex-

tended 50 feet. The work was completed July 1, 1904, at

a cost of $7,000, and these channels afford access at low tide

to the two yacht club landings located at this place. The

total cost of this improvement up to Dec. 1, 1904, is

$7,329.75.

Weymouth Fore River.

B}^ chapter 440 of the Acts of 1903 an appropriation of

$25,000 was made for dredging the channel in Weymouth
Fore Kiver to 24 feet at mean low water. For the reasons

stated in the report of last j^ear tlie project was curtailed to

limited dimensions and carried out on those lines.

On Oct. 16, 1903, a contract was entered into with the

Harries & Letteney Company to dredge the channel of this

river, extending from Quincy Point bridge down stream

about 1,850 feet, the general width to be 200 feet on the

bottom, and the depth 15 feet at mean low water, the amount

of excavation being estimated at about 22,000 cubic yards,

measured in situ. The contract price was 291 cents per

cubic yard, scow measurement, and the work was completed

Jan. 1, 1904.

The channel thus excavated enables vessels drawing 23

feet to navigate this portion of the river.

The total amount expended up to Dec. 1, 1904, is

$10,235.87.
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CoMaiONAVEALTH FlATS AT SoUTH BosTON.

The Commonwealth owns a large tract of filled land at

South Boston, commonly known as the South Boston flats,

shown on the i)lan accompanying the annual report of the

Board for 1903, and located both northerly and southerly of

Summer Street, easterly of the railroad terminal, and having

a long frontage on Boston upper harbor and the reserved

channel.

The area northerly of Summer Street is 4,317,234 square

feet, or 99.1 acres, exclusive of piers, but including the

filled portion of the Commonwealth pier, 4,662,234 square

feet, or 107.2 acres; of this area 792,287 square feet, or

18.2 acres, is under lease. The area southerly of Summer
Street, exclusive of streets, is 1,917,347 square feet, or

44.0 acres, of which 88,221 square feet, or 2.0 acres, is

under lease, and 304,560 square feet, together with 47,000

square feet in two cross streets, or 8.1 acres in all, is used

temporarily as a public play ground, under authoritv of

chapter 421 of the Acts of 1891.

The filling of the area described in previous reports as the

26-acre lot, lying easterly of land of the Commonwealth
leased to the Metropolitan Coal Company, was completed in

July, 1904, under contracts entered into on June 26, 1902,

and Oct. 27, 1902, with the New England Dredging Corn-

pan}^ and Eastern Dredging Company, jointly.

On Feb. 26, 1904, a contract was entered into with

Thomas E. Ruggles to build an extension of 100 feet to the

pile wharf built by the Commonwealth in 1902, and leased

in that year, together with about 249,287 square feet of land

to the Boston Molasses Company. The contract price was

$4,300 and the work was completed in July, 1904. This

extension was desired by the lessee to enable it to discharge

molasses from tank steamers ; and for the greater wharf

facilities an additional rent of $453.40 is paid.

In order to provide a place of deposit for material taken

from cellars and other excavations in various parts of the

cit}^ the Board has granted from time to time permits for

depositing the same on the portion of the Commonwealth

lands north of Summer Street, Avith a result of raising the
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grade to the plane of 15 feet above low water, while a well-

compacted surface is also obtained without cost to the State.

On July 5, 1004, the Commission on Height of Buildings

in the City of Boston, appointed under the provisions of

chapter 333 of the Acts of 1904, made an order establishing

the boundaries of the district designated as A in said act

which includes the Commonwealth's land at South Boston.

B}^ section 3 of this act no building shall be erected to a

height of more than 125 feet above the grade of the street

in any district designated A, the restriction not to apply,

however, to grain or coal elevators or sugar refineries in this

district, nor to steeples, domes, towers or cupolas erected

for strict!}^ ornamental purposes, of fireproof material, on

buildings of the above height or less in any district.

COMIVIONWEALTH PlER.

The Commonwealth pier at South Boston, 1,200 feet long

and 400 feet wide, with a dock on the westerly side 175

feet wide at the outer end, 200 feet at the inner end and 30

feet deep at mean low water, and a berth at the outer end

of the pier with the same depth, was built by the Common-
wealth and completed, in respect to the pier proper in 1901,

and dredging in 1902. The total cost of this pier up to

Dec. 1, 1904, is $381,877.09, paid from an appropriation

of $400,000 made by chapter 513 of the Acts of 1897.

The structure, dock and berths are in substantially the same

condition as stated in the report of the Board for 1903.

The use of this pier is largety dependent upon the con-

struction of Northern Avenue and bridge elsewhere alluded

to in this report.

The sum of $249.50 has been collected and paid into the

treasury of the Commonwealth during the year, to be

credited to the Commonwealth's flats improvement fund, for

the use by a steamer of the dock on the westerly side

of the pier for the purpose of discharging its cargo into

lighters alongside.

In May, 1904, the Board approved payment of $11,250,

being a balance due for work done on this pier under a con-

tract with Georo-e A. Cahill dated March G, 1899. •
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Northern Avenue and* Bridge.

By chapter 381 of the Acts of 1903, Northern Avenue

Avas laid out across Fort Point channel, also a street con-

necting this avenue with Congress Street, across the lands

of the Kew England Railroad Company, the Boston A^'harf

Company and of the Commonwealth known as the Common-
wealth flats at South Boston.

The Board and the Boston Wharf Company complied with

the provisions of sections 1 and 2 of the act, but the Rail-

road company delaj^ed the execution and delivery of its

release called for, in order that legislation mio-ht be ob-

tained for the payment to it of any claim which the New
England Railroad Company might have against the Com-
monwealth based on an agreement between the Common-
wealth, the New York & New England Railroad Company
and the Boston & Albany Railroad Company, made Aug. 1,

1882, and which provided, in brief, for the repayment to

said New York & New England Railroad Company of the

value of the land included within this avenue as laid out

under chapter 381 of the Acts of 1903, when it should be

taken for that purpose. The result of the application to the

Legislature was the enactment of chapter 229 of the Acts of

1904, which authorized the Board, with the approval of the

Governor and Council, to make an equitable adjustment of

any such claim.

The release b}^ the railroad companies was made March

15, 1904, and on June 3, 1904, the Board passed the fol-

lowing vote :
—

Whereas, On the eighth day of December, 1869, an agreement

was made between the Commonwealth of Massachusetts and the

Boston & Albany Railroad Company, whereby the railroad com-

pany agreed to purchase the 50-acre lot, so called, on the South

Boston flats from the Commonwealth for the sum of $435,600,

payable in twenty years from Oct. 1, 1872, the Commonwealth

reserving the right to locate across said territory Northern Avenue

75 feet wide

;

And Whereas, On June 24, 1873, another agreement was made

between the same parties modifying said agreement of Dec. 8,
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1869, by providing that tlie southerly portion of tiio area to be

conveyed sliould be released to the Commonwealth and another

area should be granted to the railroad company in substitution

therefor along the westerly side of the premises, of such extent as

would equal the value of the area released, tlie released area being

valued at 20 cents per square foot, and the area in substitution

therefor being valued at 50 cents per square foot, and further pro-

viding that in case Northern Avenue should be laid out under the

indenture of four parts of a greater width than is stipulated in the

agreement of Dec. 8, 1869, then the railroad company shall not be

required to pay the Commonwealth for said additional area
;

And Whereas, On June 24, 1873, an indenture of four parts was

entered into between the Commonwealth, the Boston & Albany

Railroad Company, the Boston Wharf Company and the city of

Boston, which provided that the city of Boston may lay out as a

public street, .without incurring any liability for land damages for

so doing. Northern Avenue not more than 100 feet wide from Fort

Point channel to the southerly boundary line of the.50-acre lot, as

said avenue is shown on the plan annexed to the sixth annual

report of the Harbor Commissioners, or as the same shall be located

under this indenture, and the railroad company agreed to fill up

said avenue to the grade of 16 feet above mean low water as fast

as it filled its other land abutting on it ; and the railroad company

further agreed that the city should be subject to no grade or other

damages for land taken from it by the city in performing its obli-

gations under the indenture
;

And Whereas, On the third day of April, 1878, the Boston &
Albany Railroad Company paid the Commonwealth the sum of

$330,000 in part payment for the 50-acre lot, at that time some-

what reduced in area, to be thereafter conveyed
;

And Whereas, By an agreement dated July 15, 1880, the Boston

& Albany Railroad Company agreed to convey the 50-acre lot to

the New York & New England Railroad Company in consideration

of the payment of $330,000 and other considerations;

And Whereas, By an agreement dated Aug. 1, 1882, between

the Commonwealth of Massachusetts, the Boston & Albany Rail-

road Company and the New York & New England Railroad Com-
pany, in settlement of claims, controversies and suits then pending,

the Commonwealth agreed to convey the 50-acre lot, including

the area to be occupied by Northern Avenue, to the New York &
New England Railroad Company upon the payment of the sum of

$100,000, with interest, with the proviso that whenever Northern

Avenue was laid out in such manner either by the Commonwealth
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or the city of Boston, tliat the railroad company could not obtain

compensation for the land so occupied, and then the Common-
wealth should repay to the railroad company the value of the land

so taken at the rate of 20 cents per square foot for the portion

crossing the original area of the 50-acre lot and 50 cents per square

foot for the area added under the agreement of 1873, with interest

at 5 per cent per annum from May 1, 1882
;

And Whereas^ On May 27, 1889, the Commonwealth, having re-

ceived the said $100,000, with interest, in addition to the amount

theretofore paid, did deed the 50-acre lot to the New York & New
England Eailroad Company

;

And WJiereas, By chapter 381 of the Acts of 1903 the Common-
wealth laid out Northern Avenue 100 feet wide across the 50-acre

lot and provided that no compensation for any land or flats of the

railroad companies should be allowed or paid, and required the

railroad companies to release to said city without -compensation

their land included within said avenue

;

And Whereas, The railroad companies have released to the city

of Boston without compensation their lands as by chapter 381

aforesaid required

;

And Whereas, By chapter 229 of the Acts of 1904 it is provided

that the release by the railroad company to the city of Boston of

land within Northern Avenue shall be without prejudice to the

claim of said company for payment for said land under the agree-

ment of Aug. 1, 1882, and that the Board of Harbor and Land

Commissioners, with the approval of the Governor and Council,

may make an equitable adjustment of any such claim
;

And Whe7-eas, The Board of Harbor and Land Commissioners

has duly considered the claim of the New England Railroad Com-

pany and its lessee, the New York, New Haven & Hartford Eail-

road Company, for compensation for said land, with a view to an

equitable adjustment thereof, and has concluded that the use of

the land has been an equivalent to the yearly interest

;

Now, Therefore, In consideration of the foregoing, it is voted

that the payment of $22,545.60 for the 95,228 square feet of land

at 20 cents per square foot, and the 7,000 square feet of land at

50 cents per square foot, released to the city of Boston for the

building of Northern Avenue, would be an equitable adjustment

of the said claim, and should be made upon a receipt of full satis-

faction and discharge therefor from the railroad companies.

Woodward Emery,

Chas. C. Doten,

Geo. E. Smith,

Harbor and Land Commissioners.
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The foregoing action of the Board was approved b}^ the

Governor and Council June 9, 1904, and on June 16, 1904,

a bill for $22,545.60 was approved for payment of tlie

claim.

Plans for Northern Avenue bridge across Fort Point

channel were prepared by the city engineer of Boston, who

filed with this Board, on June 24, 1904, on behalf of the

city, a petition for their approval. A public hearing was

given on July 6, 1904, and it was decided that the plans

should be so amended that the two draw openings in the

proposed bridge should each be not less than 75 feet wide.

The plans as amended were approved on July 18, 1904, and

license issued.

Subsequent!}'" the city submitted the same to the Secre-

tary of War for approval. A public hearing was given on

Sept. 26, 1904, by Col. W. S. Stanton, U. S. A., the en-

gineer officer in charge of river and harbor work in this dis-

trict, when various parties appeared in opposition, and this

Board and others in favor.

The attitude of the Commonwealth was stated by the

chairman of the Board to be as follows :
—

In 1873, the Commonwealth, the city of Boston, the Boston &
Albany Railroad and the Boston Wharf Company, in pursuance of

a scheme for improving the navigation of Boston harbor and of

developing a large area of useless flats, to result in a common
benefit, made an agreement in writing for filling flats lying south-

east of Fort Point channel for the purpose of improving the same,

laying out streets and building bridges across the channel. Con-

gress Street bridge, one of the bridges referred to in the agree-

ment as Eastern Avenue bridge, was built soon thereafter. The

building of Northern Avenue bridge has been delayed for various

reasons until recently. Lately, however, the demands of trade

have become such as to require its building, consequently, in 1903,

the Legislature by chapter 381 of the Acts of that year enacted

a statute, prepared by concurrent action of the counsel of all

parties bound by said agreement, laying out Northern Avenue

"from Atlantic avenue near Oliver street easterly to Fort Point

channel, thence across said channel by a bridge and thence across

the land of the New England Railroad Company and its lessee, the

New York, New Haven and Hartford Railroad Company, and lands

of the Commonwealth," as shown on the plan entitled " Plan of
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the Location of Northern Avenue from Atlantic Avenue to and

over the Lands and Flats of the Commonwealth at South Boston,

and of Sleeper Street from Congress Street to Northern Avenue,

March, 1903. Scale, 1 in. =50 feet. Frank W. Hodgdon, Chief

Engineer. Woodward Emery, Charles C. Doten, George E. Smith,

Harbor and Land Commissioners."

By section 3 of said act the city engineer of Boston was required

to build said avenue and " to construct said bridge on masonry

piers and abutments with a superstructure of iron or steel or both,

having a draw or passageway not less than sixty feet wide for

vessels." The railroads and the Boston "Wharf Company were

required to and have released their lands to be occupied by the

avenue, and the Commonwealth, in addition to building the portion

of the avenue over its lands, is to pay the city the sum of $260,000

toward the cost of building the bridge.

The city engineer has perfected the plans for the bridge and the

same have been approved by the Harbor and Land Commission as

required by the statute. These plans are now before the War
Department for approval, and are submitted to you for recom-

mendation. It is obvious that the interests of the Commonwealth,

of the city of Boston, of the railroad companies and of the Boston

Wharf Company are to be subserved by the building of this

bridge. Public necessity and convenience demand it. The Com-
monwealth has at great cost filled a large area of territory which

needs for its full development this bridge to the heart of the city

of Boston. The Commonwealth has built a large pier, the largest

in this country, having a length of 1,200 feet, a width of 400 feet

and a surface area of over 11 acres, which will lie idle until this

avenue and bridge are assured. The railroad companies require

this immediate access from their freight yards to the heart of

the city and large commercial interests demand its construction.

The chief objection that can be urged would be its obstruction

to the navigation of Fort Point channel. This necessar}' obstruc-

tion is mitigated as much as is possible by making a draw opening

in the bridge at a suitable place, now planned to be 75 feet wide,

and this is deemed adequate to meet all the requirements of navi-

gation in that locality so far as it can at present be foreseen, and

is satisfactory to the representatives of the largest steamers that

navigate the channel. The objections against it are of the same

character and can have no greater force than those raised against

obstructing any navigable stream by a bridge with a suitable draw

opening. The fact that there are eight bridges above this pro-

posed one already on Fort Point channel is indubitable evidence

of the necessity for navigable interests giving way to the neces-
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sities of laud travel aud trallie. la this case 1 understand the

objectors are largely wharf owners and not navigators. Private

interests are asked to prevail over the public welfare. So far as

the public is concerned it is another instance of one class of trans-

portation facilities becoming slightly abridged for the purpose of

largely increasing the accommodation of another equally if not

more important class of transportation. The right and privi-

leges of river navigation are again asked to yield exclusive en-

joyment of a water section to enjoyment in common with land

transportation.

Further hearing was given b}^ the engineer officer on Oct. 6,

1904, when the chairman supplemented his previous state-

ment by referring to decisions of the United States Supreme

Court on the interpretation of the acts of Congress appli-

cable to the question, as follows :
—

I think it very important that the law on this question, involving

the true scope of the hearing, which is fully established by decisions

of the Supreme Court of the United States, should be brought to

the attention of the department here and in Washington.

In the first place it is to be observed that the location of the

proposed structure over navigable waters is wholly within the

territory of the Commonwealth of Massachusetts.

And I state this because you well know that the law differs when

the location is wholly within one State and when it lies between

two States.

. Second. — The grounds of the opposition are almost entirely

based on injury to the business of individuals which would be

caused by the erection of another bridge across Fort Point channel.

While it is true that these objectors taken collectively form a part

of the great public, and consequently are entitled to be heard on

the question of whether the public convenience and necessity

require their interests to give way to the greater good of the

greater number, it is respectfully submitted that that question was

ultimately and finally decided by the local powers clothed with full

authority to decide that question.

Third. — While nothing said by me is to be interpreted as raising

the question of the power of Congress over navigable waters, it is

most respectfully submitted that the only question within the scope

of proper inquiry by the War Department under existing acts of

Congress is limited to the location and form of the proposed struc-

ture. The reading of the various acts of Congress for the protec-

tion and preservation of the navigable waters of the United States
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admits of no other meaning under the interpretation given by the

United States Supreme Court.

The case of the Lake Shore & Michigan Railroad Company v.

Ohio, Vol. 165, U. S. Rep., p. 365 (1897), was a case where the

railroad company, under its charter from the State, undertook to

build a bridge without a draw over a navigable river, and that right

was contested in the Supreme Court. The court decided that the

provisions of the River and Harbor Act of Sept. 19, 1890, con-

ferring upon the Secretary of War authority concerning bridges

over navigable water ways, do not deprive the States of authority

to bridge such streams but simply create an additional and cumu-

lative remedy to prevent such structures, although lawfully author-

ized, from interfering with commerce.

It was contended that because they had the permission of the

Secretary of War, the permission of the State was not necessary.

In the opinion of the court, delivered by Mr. Justice White,

page 366, he says : " The contention is that the statute in question

manifests the purpose of Congress to deprive the several States of

all authority to control and regulate any and every structure over

all navigable streams, although they be wholly situated within

their territory. That full power resides in the States as to the

erection of bridges and other works in navigable streams wholly

within their jurisdiction, in the absence of the exercise by Con-

gress of autliority to the contrary, is conclusively determined."

Again: "The mere delegation of power to direct a change in

lawful structures so as to cause them not to interfere with com-

merce cannot be construed as conferring on the officer named the

right to determine when and where a bridge may be built."

Again :
" The provision that it shall not be lawful to thereafter

erect any bridge, ' in any navigable river or navigable waters of

the United States, under any act of the legislative assembly of any

State, until the location and plan of such bridge . . . have been

submitted to and approved by the Secretary of War,' contemplated

that the function of the Secretary should extend only to the form

of future structures, since the act would not have provided for the

future erection of bridges under State authority if its very purpose

was to deny for the future all power in the States on the subject."

Fourth. — While it is true that the act of Congress aforesaid

has been amended, it is submitted that no subsequent amendment

has materially enlarged the scope of the authority of the Secretary

of War in the foregoing particular. On the contrary, section 9 of

the River and Harbor Act, approved March 3, 1899, contains the

following proviso: ''Provided, that such structures may be built

under the authority of the Legislature of a State across rivers and
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other water wuys, the navigable portions of which lie wholly within

the limits of a single State, provided the location and plans thereof

are submitted to and approved by the Chief of Engineers and by

the Secretary of War before construction is commenced." It can-

not be contended that the words " location" and " form" will be

interpreted as giving to the Secretary of War more than the power

of regulation, certainly not the power of prohibition. A reference

to the opinions of the Supreme Court of the United States in the

cases following clearly indicated that the scope of the power in-

tended by Congress to be vested in the Secretary of War with

reference to obstructions in and over the navigable waters of the

United States should be limited as above stated : Willamette

Bridge Co. v. Hatch, 125 United States Rep. 1 ; Cummings v. City

of Chicago, 188 United States Rep. 410 ; Montgomery v. Portland,

190 United States Rep. 89.

These are interesting cases inasmuch as they show the necessity,

as the court decide, for the concurrent action on the part of the

State and the United States. The authority that is delegated by

the act of Congress to the Secretary of War to act is a limited

authority. I do not undertake to say what the powers of Con-

gress are ; how far it could delegate its authority, because that

question is not before us. The question is how far have the acts

of Congress delegated to the Secretary of War the power to act

in this particular case.

In Cummings against the city of Chicago, the Calumet River

was, so far as its navigable rights went, ceded to the United

States, and Cummings undertook to build a dock in that river

under authority of the Secretary of War ; but the Commissioners

of Public Works had power, under the ordinances of the city of

Chicago, to regulate building of that kind, and the intercession

of the court was asked on the ground that Cummings had not only

not obtained but had been refused permission of the commissioners

to build into the river, although he had permission from the Secre-

tary of War. The Supreme Court at Washington sustained the

view of the plaintiffs that Cummings had no right to build in the

Calumet River without the authority of the Board of Public Works
of Chicago. The court says : " We may assume that Congress

was not unaware of the decision of the above case in 1896 and

of the interpretation placed upon existing legislative enactments.

If it has intended by the act of 1899 to assert the power to take

under national control, for every purpose, and to the fullest pos-

sible extent, the erection of structures in the navigable waters of

the United States that were wholly within the limits of the respec-

tive States, and to supersede entirely the authority which the
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States, in the absence of any action by Congress, have in such

matters, such a radical departure from the previous policy of the

government would have been manifested by clear and explicit

language. In the absence of such language it should not be as-

sumed that any such departure was intended."

In Montgomery against Portland the harbor line had been fixed

by the Port Commissioners under authority given them for that

purpose.

Montgomery wished to build out beyond the harbor line so fixed,

and he went to the Secretary of War and got a United States

harbor line put outside of the harbor line which was established

by the State authorities, and then got permission to erect his

wharf. The city objected. The Supreme Court, reviewing pre-

vious decisions, decided that the Secretary of War's permission

and the establishment of the line outside did not give the Secre-

tary of War any authority to permit Montgomery to build beyond

the harbor line established by the State.

Fifth.— That this limitation of the scope of inquiry by the Sec-

retary of War is the true intent of the acts of Congress and needs

no enlargement, and accords with wisdom, cannot be questioned.

It rests upon the fundamental principles of local self government.

The very essence of the question is local. The vessels would not

visit the locality unless to unload or ship a cargo for a local shipper

or consignee.

But apart from the principle involved, it would be impolitic and

undesirable to impose on the Secretary of War, in addition to all

his manifold duties, the burden and responsibility of revising the

findings of local tribunals upon multitudinous facts of purely local

interest, as to whether the public interest and welfare of a locality

were to be benefited or injured by a proposed public improvement.

It is submitted that not only the unnecessary increase of the bur-

dens of that department would be a powerful argument against any

other interpretation of the meaning of the act than the one con-

tended, but that it is against the public policy of the countr}' to

transfer local questions wholly dependent upon local prejudices and

interests to a department at Washington.

Escanaba v. Chicago, 107 U. S. Rep. 678, 683, is commented

on in the- opinion in Cummings v. Chicago, as follows : The ques-

tion was as to the validity of regulations made by the city of

Chicago in reference to the closing, between certain hours of each

day, of bridges across the Chicago River. Those regulations were

alleged to be inconsistent with the power of Congress over inter-

state commerce. This court said: "The Chicago River and its
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branches must, therefore, be deemed navigable waters of the

United Slates, over which Congress, under its commercial power,

may exercise control to the extent necessary to protect, preserve,

and improve their free navigation. But the States have full power

to regulate within their limits matters of internal police, including

in that general designation whatever will promote the peace, com-

fort, convenience and prosperity of their people. This power

embraces the construction of roads, canals and bridges, and the

establishment of ferries, and it can generally be exercised more

wisely by the States than by a distant authority. They are the

first to see the importance of such means of internal communica-

tion, and are more deeply concerned than others in their wise

management. Illinois is more immediately affected by the bridges

over the Chicago River and its branches than any other State, and

is more directly concerned for the prosperity of the city of Chicago,

for the convenience and comfort of its inhabitants, and the growth

of its commerce. And nowhere could the power to control the

bridges in that city, their construction, form and strength, and the

size of their draws, and the manner and times of using them, be

better vested than with the State, or with the authorities of the city

upon whom it has devolved that duty."

Here Boston might be substituted for Chicago, and that language

could be applied to the case at bar with controlling influence.

Sixlli. — In the case before you no objections have been heard

against the location or the form of the proposed structure. The

plans have been prepared by one of the most skilful bridge

engineers in the Commonwealth, if not in the country, with minute

and careful reference to the conditions and requirements of the

structure and its surroundings, and after full hearing, at which

everybody desiring had an opportunity to be heard, and after con-

sideration of all public and private interests concerned, have been

approved by the State and municipal authorities and by the local

boards, chambers and associations who make it their business

both to promote and guard the interests of commerce and navi-

gation ,

The only question which should interest the Secretary of War
is whether the proposed structure, in form and location, would

unreasonably interfere with navigation, — and evidently the word

location is limited in the view of the court to the location of things

within the bridge itself, for instance, the piers relative to the tidal

way through, or the height above the tidal way and the location

and width of the draw opening. Those are all questions which

properly, under the act of Congress, may be supervised by the
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Secretary of War and may be changed ; but beyond that I do not

think it was the intention of Congress to go, and I think that the

decisions of the Supreme Court of the United States have finally

settled that limit.

The Commonwealth's Flats at East Bostox.

The question involving the title of the East Boston Com-
pany to certam of the flats at East Boston, taken by the

Commonwealth under chapter 486 of the Acts of 1897, is

still pending in the Land Court.

The commission on the separation of grade crossings at

East Boston has finally reported in favor of the plan advo-

cated by the Boston & Albany Railroad Company, which

permits its tracks to remain substantially in the location

heretofore occupied thi'ough the centre of the island ; in

consequence w^hereof the flats heretofore taken by the Com-
monwealth from the East Boston Company fail to receive

the benefit w^hich a relocation of the railroad tracks on the

east side of the island would have given.

The total amount expended on account of this property,

up to Dec. 1, 1904, is $24,988.79.

South Bay.

On April 8, 1904, the Board entered into a contract with

the Roxbury Central Wharf Company to dredge a channel

across the southerly end of South Bay, in extension of the

channel dredged by the Commonwealth in 1902, about 375

feet long, 110' feet wide on the bottom and 12 feet deep at

mean low water; the contract price being $8,000 and the

date of completion June 1, 1905. No substantial amount

of work has been done.

In order to provide for the payment of a judgment ren-

dered in February, 1904, against the Commonwealth in the

case of Wm. H. Bent v. Commonwealth of Massachusetts,

for land taken in South Ba}'^ for the purpose of its improve-

ment by dredging, chapter 63 of the Resolves of 1904 was

passed, allowing the sum of $10,500 to be taken from " Im-

provement of South Bay in the city of Boston fund," created

by chapter 278 of the Acts of 1898.
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The total amount expended from the above fund up to

Deo. 1, 1904, is $48,503.70. The balance in this fund on

Nov. oO, 1904, was $10,938.80.

Mystic River.

In the report of the Board for 1901 it was stated that

'
' claims for displacement by filling on the west side of the

river have been made up and put into the Attorney-Gen-

eral's hands for collection. These claims are liable to be

contested, on the ground that prior legislation has exempted

the owners of flats on that side of the river, within a limited

territory^ from the payment of compensation for tide water

displaced. These contentions raise questions of law which

it will be necessary to take to the Supreme Judicial Court

for decision, before the rights and obligations of the Com-
monwealth and the contending parties can be ascertained

and settled."

The cases of the Commonwealth ao-ainst Stone and Met-

calf, relating to payment of certain assessments for tide

water displaced by filling in Mystic River on a portion of

the territory lying between Johnson's wharf and Elm Street,

in Charlestown, and involving questions of law referred to

in the above report, were decided adversely to the Com-
monwealth by the Supreme Judicial Court in February last

on the ground that St. 1893, chapter 334, was an extension

of the right to fill the defendants' lands without paying for

the displacement of tide water, which was originally granted

to the Mystic River Corporation, and that this extension

granted in terms to the defendants and others who were in

possession inured to their benefit in such a way as to exempt

them from the provisions of Public Statutes, chapter 19,

section 14.

Merrimac River Harbor Line.

In July, 1904, the Board heard parties interested in a

petition for license to build a wharf on the northerly shore

of Merrimac River in Haverhill within that section of the

city frontage on which no harbor line has been established.

The question of permitting a structure to extend into the

river beyond the bank as far as desired by the petitioner in
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this case, and the expediency of having a known limitation

binding upon all adjacent estates, alike leads the Board to

recommend to the Legislature the advisability of extending

the harbor line fixed by chapter 313 of the Acts of 1902 in a

general easterly and south-easterly direction to a point oppo-

site Buttonwoods Avenue.

Annisquam Rivee.

In accordance with the provisions of chapter 71 of the

Resolves of 1903, a survey was made of Annisquam River

in that year, also estimates of the cost of improving the

channel.

The project provided for dredging a channel with a depth

of not less than 6 feet at mean low water from the head of

the present 6-foot channel opposite Wolf Hill, thi'ough the

cut into Gloucester harbor, this channel to be 100 feet wide

on the bottom from the end of the present 6-foot channel

up to the entrance of the cut, thence 60 feet wide on the

bottom through the cut into the harbor. The Board re-

ported that this improvement would involve the expenditure

of $75,124.

By chapter 88 of the Resolves of 1904 the project was

approved in modified form, limiting the cost to $50,000, to

be expended at the rate of not over $17,000 a year, and the

dimensions of the channel between Gloucester harbor and

Wolf Hill, or thereabout, according to the plan made by the

Board under the provisions of chapter 71 of the Resolves of

1903, to the width of not exceeding 50 feet, with a depth of

not exceedino- 6 feet at mean low water.

In furtherance of this project the Board prepared and for-

warded for signature certain releases, and communicated

with the city engineer of Gloucester in respect to the high-

way bridge known as Cut bridge across this river, as the

carrying out of the improvement involves the rebuilding of

this brid2:e as well as the streno-thenino- of the foundations

of the Boston & Maine railroad bridge. Subsequently, con-

ference was had with the mayor of Gloucester and others

interested, at which it appeared that no plans had been

adopted by the cit}'^ of Gloucester for rebuilding the high-

way bridge. The railroad company has signified its willing-
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ness to make the desired cliangcs in its bridge, but the Board

is awaiting action by the cit}'^ of Gloucester before com-

pleting its plans and advertising for proposals.

The total amount expended on the project for the im-

provement of this river, up to Dec. 1, 1904, is |1,399.28.

Bass River, Beverly.

By chapter 341 of the Acts of 1903 the Board was directed

to dredge the channel of Bass River, in Beverly, from Isa-

belle's Island, near Elliott Street, to the mouth of that river

at its junction with Danvers River, to a depth of 18 feet at

mean high tide, the channel to be made 100 feet wide

wherever in the judgment of the Board it is practicable,

and at the end nearest Elliott Street mB.y, in the discretion

of the Board, be made of greater width.

It was estimated in 1903 that the total cost of the work

would be about $85,000. Section 4 of the act provides for

the payment by the Commonwealth of $25,000 for dredging

and damages that ma}^ be awarded under section 2 of the

act. The excess above $25,000 is to be paid by the citj^ of

Beverly.

On Feb. 2, 1904, a contract was entered into with Charles

H. Souther and John H. Gerrish to dredge a channel about

6,500 feet long, 100 feet wide on the bottom and 9 feet deep

at mean low water, except that where ledge is encountered

the channel through the rock is to be excavated 75 feet wide

on the bottom and at least 9 feet deep at mean low water.

The contract provided for the completion of the whole

work by Oct. 30, 1904, the price for dredging the channel

and disposing of the material being 33^ cents per cubic yard,

scow measurement ; and for excavating ledge and disposing

of the material $11.40 per cubic yard, measured in situ.

Owing to dela}', partially due to the reconstruction of

the bridge over this river, the work will not be completed

until the summer of 1905.

At the present time, with the exception of a small amount

at the mouth of the river, the channel has been excavated

up to within about 1,000 feet of its terminus, but the rock

removal has not been commenced. Up to Dec. 1, 1904,

128,200 cubic yards of material have been dredged, of
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which 84,240 cubic yards have been deposited in deep water

in the outer portions of Salem harbor and the balance used

for filling the wharves on the banks of Bass River.

The total amount expended up to Dec. 1, 1904, is

$33,640.99, of which $24,203.27 ha& been paid by the

Commonwealth and $9,437.72 by the city of Beverly.

Connecticut Rivee.

By chapter 344 of the Acts of 1885 this Board was given

the general care and supervision of the Connecticut River

and its banks, and of all structures therein, to prevent and

remove unauthorized encroachments and causes of everj^ kind

which may in any way injure the river, and to protect and

develop the rights and property of the public therein.

Hadley.— In 1888 an appropriation of $15,000 was made

for building protective works to prevent further inroads of

the river upon the northerly side of Hadley. The work

done under this appropriation was the grading of the bank

above the water line to a uniform slope, the covering of the

slope above and below the water line Avith mats constructed

of willow, brush and poles, and the placing of rubble stone

and riprap over the mats. Willows were also set in the

slope above the low-water line, and have since grown into

the banks, thus by the spread of their roots affording ad-

ditional protection. The method of construction adopted

by the Board has been fully described in preceding reports.

Additional appropriations for protective works in Hadley

have been made as follows :
—

Resolves of 1889, chapter 17, |15,000

Resolves of 1900, chapter 100, . . . . . 15,000

Resolves of 1901, chapter 94, . . -. . . 15^000

Total appropriations, 60,000

In 1902 a dike was built where the river had broken

through the bank, just below the bridges crossing the river

between Northampton and Hadley, at a cost of $1,731.54.

In 1903 and 1904 the riprapping on the bank was rein-

forced where it had been undermined and displaced, and

where it had settled, at a total cost of $4,159.83.
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The total length of river bank Avhicli has been treated

thus far is about 5,200 feet.

The total amount expended at Hadley up to Doc. 1, 1904,

is 160, 864.41, a portion of which has been paid from appro-

priations for repairing damages along the coast line or river

banks of the Commonwealth,

West Sjjriiigfield.— By chapter 90 of the Resolves of

1891 an appropriation of |5,000 Avas made for protective

work to prevent further inroads of the river upon the

easterly side of the town of West Springfield and the de-

struction of property. The bank of the river to the extent

of about 210 feet was treated, on practically the same plan

and by the same methods adopted at Hadle3^

The total amount expended at West Springfield up to

Dec. 1, 1904, is $4,916.49.

Agawam. — By chapter 101 of the Resolves of 1894 an

appropriation of $2,000 was made for protective works

along the western bank of the river in Agawam. Addi-

tional appropriations for protective works at this place have

been made as follows :
—

Resolves of 1895, chapter 67, ^3,000

Resolves of 1896, chapter 95, . . ... 1,500

Resolves of 1897, chapter 58, 1,500

'J'otal appropriations, . . . . . . . 8,000

This work was done in 1894-97, substantially on the

same plan and by the same methods used at Hadley and

West Springfield, resulting in the protection of about 2,400

feet of the river bank.

The total amount expended at Agawam up to Dec. 1,

1904, is $8,005.76.

Hatfield. — Bj^ chapter 82 of the Resolves of 1903 an

appropriation of $7,500 was made for protective works at

Hatfield to further prevent inroads and encroachments of

the river along the western bank. The Board, as stated in

its report of last year, after an inspection and study of the

locality and existing conditions, concluded to build two

connected earthen dikes 10 feet in width at the crest, with
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side slopes of 2i to 1, to prevent further encroachments,

and on June 2, 1904, entered into a contract with Kiely

& Gleason to build the same, also to furnish and lay pipes

foi" drainage through or under the dikes, and to protect the

outlets with bulkheads of stone masonry and with paving.

The work was completed in November, 1904.

The total amount expended at Hatfield up to Dec. 1,

1904, is $5,110.24.

The total amount expended up to Dec. 1, 1904, in pro-

tecting the Connecticut River banks in Hadley, West
Springfield, Agawam and Hatfield, is $78,896.90.

Green Hahbor.

By chapter 495 of the Acts of 1896 the Board of Harbor

and Land Commissioners and the State Board of Health

were constituted a joint board to investigate and report on

Green Harbor in the town of Marshfield.

In accordance with the recommendations of the joint board,

made in its report to the Legislature in 1898, an appropria-

tion of $67,000 was made in that year for the improvement

of Green Harbor below the dike by excavating an anchorage

basin Avithin the point of Duxburj^ Beach, and opening a

channel from the basin to the sea, the entrance to be pro-

tected by stone jetties.

A contract for the construction of two stone jetties, with

an opening of about 200 feet between their outer ends, was

entered into Sept. 27, 1898, with the Rockport Granite

Company of Massachusetts, and they were completed in the

fall of 1899 at a cost of $33,256.93. A timber wall to

direct the current of Cut River flowing into Green Harbor,

and thus assist the main current in keeping the entrance

clear, was completed in February, 1900.

A contract with Augustus B. INIartin to dredge the

channel between the jetties to 5 feet at mean low water,

with a width of 60 feet on the bottom, and to excavate an

anchorage basin just inside the Narrows, about 350 feet by

300 feet, to the same depth as the entrance channel, was

made and completed in 1900 at an expense of $26,073.79.

In this year the timber bulkhead previously built at the
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inner end of the westerly jetty was extended alongside the

jetty, to act as a sand catch and thus increase the height of

the beach and prevent waves washing over the beach into

the new channel. Bowlders were also removed at the

entrance of the channel.

By chapter 393 of the Acts of 1904 the Board was directed

to dredge Green Harbor River, in its discretion, to such

depth as it might determine to be needful, and authorized

to expend therefor not exceeding $10,000.

A survey and examination of the harbor were made in

June, 1904, showing that the location of the channel, which

had been dredged to a width of 60 feet on the bottom and

depth of 5 feet, had changed and the same had filled to a

considerable extent, and that the channel from the anchor-

age basin to the sea had a depth ranging from 4 feet at mean

low water to li feet, and a width varying from 60 feet to

110 feet between the low-water lines. The anchorage basin

has shoaled considerably and the westerly jetty has settled.

At the present time boats drawing 18 inches can pass in and

out of the harbor at ordinary low water, and this appears to

be about the size of channel which the present tidal volume

of the harbor will maintain with the jetties as now built.

No contract for the dredging authorized by the act of

1904 has been made, as it is considered inadvisable before

the jetties are built up.

The total amount expended for the improvement of Green

Harbor since beginning work in 1898, up to Dec. 1, 1904,

is $65,961.42.

Stage Harbor.

The Board, acting under authority of chapter 47 of the

Resolves of 1903, prepared plans and specifications during

that year for building a timber dike and structures in the

breach at the -eastern end of Stage harbor in Chatham, to

protect the harbor from encroachments or damage by the

sea, the appropriation therefor being $5,000. The only

proposal received for this work was 50 per cent, greater

than the amount appropriated, and was rejected.

B}^ chapter 90 of the Resolves of 1904 the Board was

authorized to expend $1,000 for building the structures
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authorized by chapter 47 of the Resolves of 1903, in ad-

dition to $5,000 appropriated by the latter resolve.

On July 21, 1904, proposals were received for building

a timber bulkhead or dike across the channel through the

marsh into the eastern end of the harbor, and for extending

the structure across the marsh to the sand dunes on either

side, together with timber fences supported by embank-

ments of sand to close the valleys through the sand dunes to

the south of the main dike.

Before the proposals were received some of the inhabit-

ants of Chatham remonstrated to the Board on the ground

that changes had recently taken place which rendered it in-

advisable, in their opinion, to build the structures. The

outer beach since the last season had built up and connected

with the main land on the southerly side of the entrance to

Pleasant Ba}^, thereby greatly reducing the flow of water

through the breach into Stage harbor.

After inspection the Board concluded that such changes

had taken place in the movement of sand as to avoid imme-

diate menace to the harbor, and that it would consequently

defer action for the present and watch for such changes as

may occur.

The total amount expended up to Dec. 1, 1904, is

$135.44.

Red River, or Bucks Creek, Chatham.

By chapter 102 of the Resolves of 1904 the Board was

authorized and du-ected to construct a timber ^etty at the

mouth of Red River in Chatham, if in its opinion it is ex-

pedient so to do. The expenditure of $1,000 was authorized

by the resolve.

An examination and survey of this locality were made in

June, 1904, and it was subsequently concluded to invite

proposals for the construction of a timber jetty about 150

feet long on the westerly side of the mouth of Red River,

otherwise known as Bucks Creek.

A large fishing fleet, harbors at this haven and the project

is calculated to protect its interests and enhance its safety.

On Aug. 2, 1904, the Board entered into a contract with
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Thomas & Connor to build this jetty, the contract price

being $5.50 per lineal foot. Upon the completion of the

contract 156 lineal feet of jetty will have been built, at an

expense of $858, making the total cost of this improvement

$1,091.10, of which amount a portion will be paid from

the appropriation for survey and improvement of harbors.

The total amount expended up to Dec. 1, 1904, is

$194.60.
WiTCHMEiiE Harbor.

The entrance to Witchmere harbor at Harwichport has

been improved by the extension, under chapter 463 of the

Acts of 1899, of the stone jetty which was in existence in

1899, and by building a timber jetty, about 250 feet long,

on the easterly side of the entrance parallel with and 100

feet easterl}^ of the stone jetty.

The Board reported in 1902 that the channel had deepened

slightly, but that there was not sufficient depth to enable

large boats to enter the harbor. B}^ chapter 91 of the Re-

solves of 1904 the sum of $3,500 was appropriated for im-

proving this harbor by dredging the channel and in such

other manner as it may be deemed best, provided, however,

that the town of Harwich or the citizens thereof should,

before work was commenced, deposit not less than $500

with the Treasurer of the Commonwealth to complete the

same. A survey was made in June, 1904, and it was esti-

mated that the cost of excavating and protecting the pro-

posed channel would be not less than $4,000.

The Board was Informed by the State Treasurer on Sept.

1, 1904, that $500 had been paid under the above resolve.

Owing to the late date at which the deposit was made it

was deemed inadvisable to do the work this year. Plans

and specifications, however, have been prepared and pro-

posals will shortly be advertised.

The total amount expended on this harbor up to Dec.

1, 1904, is $4,975.46.
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East Bay, Osterville.

By chapter 376 of the Acts of 1903 the Board was author-

ized, if deemed advisable, to cut a channel or opening from

Nantucket Sound into East Bay, at Osterville, and construct

jetties for the protection thereof. The sum of $6,500 was

appropriated for this improvement.

After examination a contract was entered into Dec. 29,

1903, with Samuel N. Ames, Joseph P. Hallett and Jehiel

R. Crosby, to excavate a channel through the beach into

Nantucket Sound, to build two stone jetties, to riprap with

stone the banks of the cut through the beach, also to close

by a temporary dam the existing outlet to the Sound ; the

cut to be 175 feet wide on the bottom, with side slopes not

steeper than 2 to 1 ; the jetties to be 250 feet apart between

the centre lines, the easterly one to be 100 and the westerly

one 250 feet long.

This work was completed in JMay, 1904, and the current

has since deepened the channel so that it is from 4 to 6 feet

deep at mean low water between the jetties and extends

with somewhat less depth out over the bar so that boats of

2 feet draft can enter and leave the bay at all stao-es of the

tide. Since the completion of the jetties the beach for a

short distance to the eastward of the easterly jetty has been

protected by riprap. The result of the whole work is a

deeper and straighter entrance to the ba}^. Changes are

occurring and it is expected that a better channel than the

one through the old outlet of the bay will be scoured and

maintained in the future.

No material change has taken place inside the bay, but

since the opening of the new cut the sand beach east of the

new entrance has built out more than half way across the

old outlet. The temporary sand bag dam which was Iniilt

to close the old outlet and direct the current through the

new one broke down and washed awa}', owing to the deca}^

of the bags during the summer.

At the outer end of the western jetty, which is exposed

to the heaviest waves, the stones have been somewhat dis-

placed but not sufficiently to aifect the permanence of the
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Avork ; but if any extension is built in the future it sliouid

be faced with larger stones.

The total amount expended at East Bay up to Dec. 1,

1904, is $(),()18.10.

West Bay, Ostp:rville.

In April, 1904, a survey was made of the channel through

tlie West Bay at Osterville, which had been excavated in

1903 under the authority of chapter 491 of the Acts of 1902,

It was found that the channel remained substantially as

dredged except at the inner end of the jetties, where a bar

had formed nearly across the channel substantially in the

same location as it had formed in previous years ; the chan-

nel through the jetties had increased in depth somewhat,

the jetties themselves had suffered by the washing out of a

number of planks, which had been eaten off" by the worms,

and by the loosening of many others. The planks which

were missing were replaced and an additional stringer bolted

on to the piles just above the low-w^ater stringer throughout

the length of both jetties, and the planks securely spiked to

it. With these repairs it is anticipated that the timber

jetties will last for some time longer. The expense of this

work up to Dec. 1, 1904, amounts to 1426.74,

The shoal which now extends nearly across the channel

just inside the jetties is caused by the high velocity of the

flood tide, due to the narrow opening between the jetties.

If the jetties were placed farther apart, so that the velocity

of the current was reduced, it would not scour out the sand

from the bottom of the channel between the jetties on the

flood tide and deposit it as it now does where the velocity

decreases as the water spreads out in the open bay.

The sand which is thus scoured from the bottom of the

channel between the jetties is supplied largely from the

beach to the eastward of the jetties, and is sifted through

breaks in the jetty where planks have been washed out. If

the jetty is maintained intact this source of supply is cut off

and the ebb current will tend to gradually Avash away the

shoal. From examinations made this fall and the testimony

of boatmen who have used the cut it would appear that this
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is alread}^ taking place, owing to the repairs which were

made last fall by replacing planks in the eastern jetty, and

which have resulted in stopping the supply of sand. It is

too early as yet to determine to \vhat extent the ebb current

will restore the channel, but from what has already occurred

it is probable that if the jetties are kept in repair the channel

in the bay will continue to improve.

The total amount expended at West Bay up to Dec. 1,

1904, is $29,053.44.

CoTuiT Harbor.

By chapter 358 of the Acts of 1904 the Board was directed

to make a preliminary examination, and, if considered ex-

pedient, to deepen and improve the entrance channel from

Nantucket Sound into Cotuit harbor by removing rocks and

excavating a channel, or in such other manner as deemed

best, — the appropriation therefor being $5,000.

In June, 1904, a survey and examination of the harbor

were made. The channel across the bar at the entrance was

obstructed by stones and bowlders dangerous to navigation

in small boats. The limited appropriation was sufficient to

remove the obstructions from the bar, but inadequate to ex-

cavate a channel of the dimensions and depth commensurate

with the use of this harbor by yachts. On Juh^ 29, 1904,

a contract was entered into with Ruggies & Perkins to re-

move the obstructions and make a fair way about 400 feet

wide, the contract price being $11 per cubic yard. This

work was completed Oct. 3, 1904, 167 cubic yards of rock

having been removed, at a cost of $1,837.

The Board was urged to dredge a narrow channel across

the bar in addition to the removal of the rocks, but no satis-

factory arrangements could be made with the balance of

appropriation, and even if done it would be largely in the

nature of an experiment and of doubtful permanency.

From the survey made a considerable change appears to

have taken place in the outer channel of Cotuit harbor since

1897. This channel, which has been used for a number of

years as the main entrance channel, has shoaled very mate-

rially, and at the bend near the Rushy Marsh, so called,

where it is verv narrow, it has shifted a considerable dis-
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tance nearer the shore. The channel whence the rocks have

been removed, now being more generally used, has substan-

tially the same depth of water across the bar as the Rushy

Marsh channel and is nmch more direct.

The harbor of Cotuit was formerly the home port of a

considerable number of coasting vessels which wintered

there, as the}^ no longer do because the entrance is too

shoal for the increased size of vessels. The main entrance,

which formerly was between Dead Neck and Sampson's

Island, has now been practically closed by the building out

of Dead Neck Beach. Since then the main approach was

for a time by way of the Rushy Marsh channel above de-

scribed, but now that is nearly closed, so that before long

the only remaining channel is likely to be across the wide

sand flat from which the rocks were removed the past

summer.

This flat and the channels between it and the harbor are

exposed to all winds from south-west to south-east, which are

continually shifting the sand and tending to level the shoals

into the channels and anchorage basins.

The improvement desired is the excavation of a channel,

with a depth of 5 feet or more at low water, from the exist-

ing deep water west of Sampson's Island to the deep water

of Nantucket Sound. Such a channel if excavated would at

once begin to receive deposits from the shoals on either

side, and it in time would probably be filled in as the previ-

ous channels have been, although for a number of years it

would undoubtedly be better than the present one.

The cost of excavating such a channel would be large,

and the only way in which it could be made reasonably per-

manent would be to construct long jetties extending from

tbe shore on either side substantially out to the outer edge

of the shoal so as to prevent the sand from being driven

from the shoals into the channel and on the other hand to

direct the current through the excavation, thereby main-

taining it. The cost of such jetties would be more than

the benefit to be derived would warrant, and the channel

without them would probably be of but temporary value.

The total amount expended up to Dec. 1, 1904, is

$1,973.67.
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Lake Anthony.

The construction of a harbor at this place was authorized

by chapter 441 of the Acts of 1898, the appropriation

therefor being $5,000.

Tliis amount was considered insufficient to carry out the

project in a proper manner and the Board recommended a

further appropriation. By cliapter 155 of the Acts of 1899

an additional amount of $15,000 was made available, and a

channel was excavated through the beach into the lake, 100

feet in width on the bottom and 5 feet deep at mean low

water. The entrance was protected by the construction of

two stone jetties, each extending about 200 feet beyond

low-water line, the total cost of the work, including

surveys and engineering, being $19,627.13.

In 1900 additional stone was placed at the inner ends of

the jetties, under the provisions of chapter 309 of the Acts

of that year.

In 1901 an appropriation of $5,000 was made for dredg-

ing and other necessary work, and during the summer the

approach to the principal landing was dredged to 5 feet at

mean low water and moorings placed in the main portion of

the harbor, the total cost of the improvements up to Dec. 1,

1901, being $24,290.64.

In 1902 the anchorao-e area was increased bv dredo-ine-

and the material used to cover the flats, which Avere consid-

ered unsanitary.

By chapter 416 of the Acts of 1904 the Board was

authorized to continue the improvement of Lake Anthony

by increasing the size and depth of the entrance and the

anchorage basin, $10,000 being appropriated therefor.

It was found upon examination that some shoaling had

taken place in the entrance channel, due to the sand being

driven through the spaces between the stones forming the

jetties and riprap, and in order to prevent a recurrence the

jetties have been made sand tight so far as possible by filling

in the spaces with cement concrete.

On July 29, 1904, a contract was entered into with John

H. Gerrish to dredge the entrance and the anchorage basin.
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the contract price ])cing IS. 50 for each full hour that the

dredging machine is actually engaged in dredging. This

work will be completed in December, 1904, and will result

in the deepening of the entrance to 7 feet at mean h)W water

for a width of 75 feet through the centre, and in the ad-

dition of 71- acres to the area of the anchorage basin

dredged substantially to (i feet at mean low water.

The riprap along the inner end of the northerly side of

the entrance channel has been set back and the channel

widened, to give more room for the passage of boats.

The mooring buoys set by the Conmionwealth are in good

condition. The harbor is largely used as an anchorage basin

for yachts and fishing craft, and also as a harbor of refuge.

The expenditure for the season up to Dec. 1, 1904, was

$3,681.80.

The total amount expended at Lake xlnthony up to Dec.

1, 1904, is $30,518.08.

VixEYARD Haven Harbor.

By chapter 95 of the Resolves of 1904 the Board was

directed to examine and in its discretion to make or cause

to be made a survey and estimate of the cost, best method

and advisabilit}^ of constructing a stone breakwater on the

westerl}^ side of Vineyard Haven harbor, to protect the

anchorage ground used by fishing boats and other small

craft.

A survey was made of this portion of the harbor in Julv

and August, 1904, and on October 13 the Board inspected

the premises and gave a hearing at Vineyard Haven. The

testimony tended to show that some protection was needed

for fishing boats and yachts, but the speakers did not agree

as to the best method of furnishing it.

It was the general opinion that a breakwater should be

built in the most convenient localit3^ Most of the boatmen

desired to have the breakwater extend from some point in

the vicinity of Lord's wharf south-easterly toward the red

buoy near the steamboat wharf, leaving a comparatively

wide entrance at the northerly or shore end, and to build in

addition a short spur jetty extending from the land a suf-



42 HAEBOR AND LAND COMMISSIONERS. [Jan.

ficient distance to stop the drift of sand along the beach.

A breakwater built in this location would enclose practically

the whole of the shoal ground on the westerly side of the

harbor, but being located almost wholly on the outer edge

of the flat the structure would have throughout its length

the maximum cross section, thereby making it the most

expensive protection that could be erected ; and in addition

the area inclosed would be, according to the evidence, very

much greater than required to accommodate the largest

number of boats likely to seek the harbor.

Another proposition was to start near the end of Arnoux's

wharf and extend south-easterly to a point about north-east

of the end of the steamboat wharf. The axis of a break-

water in this location would be practically at right angles to

north-easterly gales, and an area sufficiently large to accom-

modate all the boats which usually would make a harbor here

would be well protected. This breakwater could also be

built at much less than half the cost of one in the first loca-

tion because of being more nearly at right angles to the

shore, and for the reason that a large part of the inner end

would be located in comparatively shoal water.

The cost of a breakwater 1,200 feet long ofi" Arnoux's

wharf would be about $20,000. One in the location first

described, as it would be more than twice as long and of

considerably greater cross section, would be more than

double that sum.

Some testimon}^ tended to show that a better harbor for

boats and smaller vessels could be made by opening the

entrance to the Lagoon Pond, on the easterly side of the

harbor. This pond has an area of about 296 acres, with

ample depth at mean low water, but at the present time its

entrance is crossed b}^ a highway and bridge, and the depth

on the bar across the entrance is less than 2 feet at mean

low water.

To make the pond available as a boat harbor it would be

necessary to excavate the entrance to a depth of about 10

feet at mean low water and a width of about 300 feet, and

in addition to dredge away a considerable area of the sand

flats now lying in front of the entrance. After excavating
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the entrance its banks should be ripraj^ped with stone, and

short jetties built on each side extending into the harbor.

In order to prevent the shoal forming again it Avould be de-

sirable to protect the beach for a considerable distance north-

erly from the opening. The highwa}^ between Vineyard

Haven and Cottage City, destroyed by cutting through the

beach, should be replaced bj^ one crossing the lagoon at a

point higher up, say about two-thirds of the way from the

entrance to its head. By such a new highway the distance

between the two villages would be practically the same

as at present. By the construction of a bridge without

a draw across the lagoon about 132 acres of its upper or

southerly end would be cut off and boats with masts would

be barred from entering it, but below the bridge would be

an area available as a harbor of about 164 acres with a depth

ranging from 5 to 20 feet at mean low^ water. In addition

to this the smaller boats could lie on the flats south of the

beach and west of the deep water of the main portion of the

pond.

The existing highway from Cottage City to Lagoon

Heights is already graded and paved with tar concrete

;

that portion, however, from the heights across the lagoon

would have to be laid out and constructed. From Lagoon

Pond across the hill by the Marine Hospital to the village

of Vinej^ard Haven a highway is already laid out and par-

tially graded. The grading and surfacing of this highway

would have to be completed. The cost of completing the

highway, dredging the entrance to Lagoon Pond and con-

structing the jetties at the entrance with protective works

along the shore of Vineyard Haven harbor to the north of

the proposed entrance, in a substantial manner, would be

not less than $70,000.

The boatmen at A^ineyard Haven are practically unani-

mous in their feeling that the breakwater suggested by
them is the only thing which would give them adequate

protection, together with the convenience desired in prose-

cuting their work. They argue that the anchorage in

Lagoon Pond is too far away from the business portion

of Vineyard Haven and their homes. They prefer to have



44 HARBOR AND LAND COMMISSIONERS. [Jan.

the breakwater located as far down the harbor as possible,

as many of them live in the northern portion of the village.

Some of them said that if any other project is to be adopted

instead of the proposed breakwater they would prefer to

have Tashmoo Pond opened, as it is, nearer the fishing

grounds than Vineyard Haven harbor and it is not a great

distance to walk across from the pond to the village, but

they prefer the breakwater to this.

The people who are mainly interested in coastwise com-

merce favor the opening of Lagoon Pond as a much better

solution of the problem than a breakwater in the open harbor,

arguing that in heavy north-easterly gales light draft vessels

dragging anchors or breaking from moorings would he iu

danger of driving on to a stone breakwater where there

would be greater risk of being dashed to pieces than if simply

drifting on to the sand flats. They also argue that if the

pond is opened to navigation it would bring into the market

a large area of water front now practically cut ofl" from access

to the sea, which would be very valuable, and that owing to

the depth and area of the pond it would be readily available

for vessels of considerable size.

The project was favorably mentioned as practicable and

not very expensive by the late Prof. Henry Mitchell in his

report to the superintendent of the United States Coast

Survey, 1869.

The protection needed at Vineyard Haven is from north-

easterly gales. In all ordinary weather a breakwater would

not be wanted. Its existence would by many be considered

a menace to safe anchorage in bad vreather. There would

be danger that the growth of the sandy flat, or spit which

lies between its projected easterly end and the shore, might

be deflected into the channel, thus closing the approach to

the steamboat wharf. The needed protection could be given

by an opening into the lagoon. All small boats anchoring

in the harbor would seek shelter by running free through

the opening. According to the evidence there might be

from 25 to 100 such craft at times needins' shelter. Inside

the lagoon there would be a^nchorage also for a large numlDcr

of coasting vessels drawing not more than 15 to 18 feet.
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Under the circumstances and conditions existing the Board

would not consider it advisable to build the proposed break-

water, but suggests that Congress be aslved to approve the

project of making an entrance into the lagoon and an ap-

proi)riation to cover the cost thereof.

The total amount expended by authority of chapter 95 of

the Resolves of 1904, up to Dec. 1, 1904, is $284.97.

Menamsha Inlet.

Menamsha Inlet is on Martha's Vineyard in the towns of

Gay Head and Chilmark. By chapter 323 of the Acts of

1897 the Board was directed to locate and mark the bound-

ary line between the above-named towns as established by

this act, and whenever one or more of the inhabitants of

said towns should agree, with such sureties as would be

satisfactory to the Board, to close the existing outlet of

Menamsha Pond and to excavate a new one through the

beach on said boundary line, in a location and in a manner

to be approved or prescribed by the Board ; then this Board

was authorized and directed to build a suitable protection to

the banks on each side of the new outlet and extending into

Vineyard Sound for the purpose of fixing the location of said

outlet and there marking said boundary lines. An expendi-

ture of $2,000 w^as authorized.

By chapter 357 of the Acts of 1898 a further appropria-

tion of $2,000 was made for carrying out the provisions of

the act of 1897, and in 1898 two pile and timber jetties

were built to protect the banks of the inlet.

One of the jetties having received injury by a violent

storm, an additional appropriation of $5,000 was made bv

chapter 133 of the Acts of 1899, and in that j^ear the jetties

were strengthened by the placing of 2,110 tons of stone, at

a total cost of $4,916.30.

In 1900 a timber bulkhead was built across the beach to

act as a sand-catch, and about 300 tons of stone placed in

the westerly jetty, at an approximate cost of $978.95, paid

from the appropriation for the survej" and improvement of

harbors under chapter 309 of the Acts of 1900.

In 1902 the westerly jetty was repaired by closing with
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concrete the holes between the large stones, and in addition

a short wing wall of concrete was built, at a total cost ot

$478.49.

By chapter 394 of the Acts of 1903, the improvements

already made having increased the harbor facilities, a further

appropriation of $10,000 was made for dredging the channel

between the jetties and across the flats and for building

such structures as might be necessary, the channel to be not

less than 3 feet deep at mean low water and of such width

as the Board should determine. Under this authority a

channel Avas dredged about 1,600 feet long, 75 feet wide on

the bottom and 5 feet deep at mean low water, at a cost of

$8,250. This work was completed in October, 1903.

As a protection to the banks of the new channel about 700

tons of stone riprap were placed thereon. A timber fence

was also built along the crest of the beach. The total cost

of this additional work was $1,673.42.

In July, 1904, a survey was made of the channel which

was excavated in 1903 under the provisions of chapter 394

of the Acts of that year. It was found that the inner end of

the channel had been partially filled by material washed

down from the flats in the upper portion of the stream, and

that the steep banks left by the dredge had also been flattened

out to a certain extent, thus shoaling the channel. At the

time of the survey there was a channel with a navigable

depth of not less than 3 feet of water at mean low tide

through the entrance and two-thirds of the way toward the

upper end of the dredging.

The timber work of the jetty on the westerly side of the

entrance was very badly damaged by storms, most of the

planks having been washed away. The stonework was in

good condition but had settled so that it was practically

covered at high tide for the outer half of the jett}'. The

timberwork on the easterly side Avas in fairh^ good condition.

Considerable sand Avashed into the channel through the stone-

work of the westerly jetty toward its upper end, but being

carried out with the ebb. tide had not materially decreased the

navigable depth. The Avesterly jetty should be built up

with stone in order to more effectually protect the entrance.
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The creek lias been largely used tlircnigbout the yeai- by

fishing boats. During the heavy gale about the Ist of

September a number of iishing boats which remained out-

side the harbor over night were driven ashore on the beach,

while those which ran into the harbor were uninjured.

The total amount expended at Menamsha Inlet u]) to

Dec. 1, 1904, is $20,498.78.

Bass River at South Yarmouth.

By chapter 113 of the Resolves of 1901 the Board was

directed to improve the channel of Bass River, and an ap-

propriation of $22,000 was made for the purpose. On
Nov. 14, 1901, a contract was entered into with Augustus

Bellevue & Co. for the construction of two timber jetties,

one on either side of the river mouth, and for dredging a

channel between them, across the flats, to the depth of 4 feet

at mean low water. This work was completed Oct. 16, 1902,

the westerl}^ jetty being 950 and the easterly 2,423 feet long.

The total cost of this improvement, including superintend-

ence and engineering, was $22,800.50.

By chapter 46 of the Resolves of 1 903 an appropriation

of $15,000 was made to complete the improvement of the

channel, and in that year a contract was entered into with

John H. Gerrish to excavate the same and deposit the ma-

terial on the banks back from the sides of the channel for

the sum of $6,500. The total cost of this improvement

up to Dec. 1, 1903, including surveys and repairs, was

$31,292.86.

In April, 1904, a survey was made of the channel at the

mouth of the river and it was found that it had shifted con-

siderably from the location where it was excavated in 1903,

under the provisions of chapter 46 of the Resolves of that

year, but that the size and depth were fully equal to the

channel as excavated, except at the outer end on the bar,

where it had slightly shoaled. Just inside the angle in the

eastern jetty the channel had shoaled somewhat, so that

there was barely 3 feet at low tide.

During the summer examinations have been made from

time to time, and it appears that the channel is graduall}^
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being- enlarged and the shoals are working out toward the

sea.

During the heavy gales in September, 1904, a portion of

the sand bags placed against the outer portion of the eastern

jetty were washed out, and it was found that the bank of

sand bags which had been placed along nearly the whole

length of the outer portion of the eastern jetty had settled

and exposed the planks below the sheathing of creosoted

boards ; also that the current was scouring and deepening

the channel alongside this jetty. In order to more thoroughly

protect it additional sand bags have been placed alongside

and plans and specifications prepared for still further pro-

tecting the jetty with stone riprap. At the inner end of the

western jetty the sea had cut into the bank to such an ex-

tent that it was necessary to protect it, and a small amount

of stone riprap was placed there.

The total cost of the work done during the year is $688.66.

The total amount expended in improving the entrance to

Bass River up to Dec. 1, 1904, is $32,045.13.

Wrecks and Obstructions. •

Complaints regarding wrecks have been received by the

Board as follows :
—

Two wrecks in Dorchester Bay oif the southerlj^ shore of

South Boston ; one of these, on the flats just outside the

women's bath house at the foot of j\i Street, was removed

by the Board at an expense of $50. The other, near the

mouth of the bay between South Boston and the Calf Pas-

ture, was not removed.

Hulls of several old scows and schooners l3^ing wholly or

partl}'^ submerged on the beach between Cunningham and

Banks wharf and Meridian Street bridge in Boston upper

harbor. No action taken ; not interfering with navigation.

A scow lying sunken in Boston upper harbor oS Mar-

quand's wharf in East Boston. Removed by the owner

after notice from the Board.

Hull of the " Fawn,'' formerl}" used as a powder boat, on

the beach at Apple Island in Boston harbor. Removed b}^

the owner after notice.
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Hull of the schooner " Casco " at Governor's Island

wharf, Boston harbor. No action taken ; not a menace to

navigation.

Sloop " Galena " lying sunken in the north channel of

Boston harbor, about 1,000 feet south-cast of buoy No. 2.

Referred to U. S. government officers.

Dredging machine, lying sunken in Boston harbor near

buoy No. 10. Removed by the owner.

Hull of a vessel in South Bay. No action taken ; not an

obstruction to navigation.

The total amount expended from the appropriation of

$1,500 made by chapter 24 of the Acts of 1904, up to Dec.

1, 1904, is $50.

Province Lands.

The general care and jurisdiction of the Province Lands

in Provincetown, comprising about 3,290 acres, v^as com-

mitted to this Board by the provisions of chapter 470 of the

Acts of 1893. The bounds of these lands were fixed and

marked and the territory shown on a plan annexed to the

annual report of the Board for that year. A superintendent

was appointed and the work of reclaiming the territory, con-

sisting of three ranges of sand hills, running north-easterly

and south-westerly, about one mile in extent each, and with

the north-westerly exposure devoid of vegetation, was com-

menced, with a view to restraining and preventing the

drifting of loose sands towards the town of Provincetown

and the harbor. The first appropriation was $2,000 and

was applied to the construction of a road to render the ter-

ritory reasonably accessible, and to the planting of Scotch

broom, poplars, willow, larch, pines, maples, oak, birch,

beech and berry bearing plants. In 1894 a further appro-

priation of $3,000 was made. In 1895 a section comprising

about 13 acres was planted with beach grass, to serve as

a sand binder. Among the beach grass willow slips were

planted, and willow trees of various kinds. Silver poplars

and young pines were placed at the foot of the slope and

parallel with the beach grass area. The appropriation in

that year was $3,500. In 1896 the work was earned forward

upon the same plan as in the previous year, the appropria-



50 HARBOR AND LAND COMAnSSIONERS. [Jan.

tion also being $3,500. The road was extended about G50

feet, the total area covered since tlie beginning of operations

in the spring of 1895 amounting to about 29 acres.

The preceding three years determined the policy of the

Board regarding the manner of improving the dunes for the

purpose of preventing the blowing and drifting of sand.

The beach grass proved to be an excellent binder, and the

planting of shrubs and trees of the kinds found to thrive

in sand without soil and withstand exposure to the fierce

winter winds will eventually raise windbreaks, under the

protection of which other indigenous vegetation will spring-

up, and again the region will Ijecome covered with plant

life. The growth must continue under peculiar hardships,

for the heavy winter winds, usually from the north-east or

north-west, blow with great velocity and often terrific force,

with which the loose sand drifts like snow and vegetation

has a hard chance for life. Gale velocities of 50 to 60 miles

an hour are not infrequent, and sometimes rise as high as

72 miles an hour.

Notwithstanding the difficulties to be overcome no doubt

remains as to effecting such reclamation of the sand barrens

as may ultimate in the reforestation of a large section and

entire protection from the dangers threatening the to^rn and

the harbor from the sands of the public domain.

Appropriations were continued from year to year, until

in 1899 the sum of $10,000 was appropriated, to be spread

over a term of three years ; again in 1902 the Legislature

sanctioned further improvement by another appropriation

of $10,000 for continuing the work, which will be exhausted

in June, 1905.

During the period of ten years covered by these appro-

priations 240 acres have been planted with beach grass, and

within that area large tracts have been overspread with

shrubs and trees of the kinds best adapted to thrive in this

exposed situation. In the past season alone about 12,000

young pines, taken from the nursery and the adjacent woods,

and about 30,000 European alders, in addition to bayberrv

and other bushes, have lieen set out.

About 75 acres of l)arren sand dunes remain to be pro-
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tected. Among them are included the balance of the centre

range and many small sections scattered throughout the

reservation, which need attention before becoming enlarged

into extensive areas.

It is estimated that another ap])ropriation of $10,000 will

be sufficient to reclaim the whole extent of the sand barrens

belonging to the Conmionwealth and put the same into con-

dition to be held intact with a small annual outlay.

The road across by Nigger Head to Race Point life-saving

station, 10,200 feet in length, was built at an expense of

$3,450, or a little less than 34 cents a running foot, and

with small annual repairs may be made to last indefinitely.

It has been thought advisable to permit parties who spent

money in making cranberry bogs on the lands to cultivate

and pick the same upon payment of a small annual license

fee of one dollar an acre. 'Under this arrangement during

the two years last past the sum of $268.56 has been paid

into the State treasury, while the cultivation of the bogs

under the supervision of the superintendent has been carried

on without injury to the adjoining vegetation. This small

income may be slightly increased as time goes on.

The report * of the superintendent of these lands may be

found in the appendix.

The total expenditure on these lands up to Dec. 1, 1904,

is 135,217.20.

State Boundaries.

Under the provisions of section 4 of chapter 1 of the

Revised Laws it becomes the duty of the Board in the year

1905 to examine and inspect all the monuments or other

marks defining the location of the boundary lines of the

Commonwealth

.

The boundaries between Massachusetts and the States of

New York, Vermont, New Hampshire and Rhode Island

have recently been thoroughly gone over and permanent

monuments set up, but the line between Massachusetts and

Connecticut is insufficiently marked. This line was exam-

ined by the Commission on the Topographical Survey and

* See Appendix B.
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Map of Massachusetts in 1898, under the provisions of

chapter 39 of the Resolves of that year, and it was found to

be very unsatisfactory. In many towns the line had not

been perambulated for several years. The portion east of

the Connecticut River was surveyed and bounds established

by commissioners in 1828, and the portion west of the river

was marked in 1803. It was estimated that in lH9,s there

were about 130 bounds lacking, and about 45 old bounds

then on the line which required resetting. The total cost

of resurveying and setting new monuments on the line was

then estimated at $14,000. The work of properl}^ defining

the line still remains to be done. The State of Connecticut

should be invited to co-operate, and share the expense. It

is estimated that the cost of inspecting and making minor

repairs to the monuments marking the lines other than the

Connecticut line will be about $1,500.

Town Bouxdary Survey.

The work of determining the location of town boundaries

has continued with the same organization as for the past few

years. From the first of April, 1904, to the last of Novem-
ber, two field parties were employed. During the remainder

of the year the heads of these parties have plotted the results

of their field work in preparation for the next season.

One of the field parties has made the necessary surveys

and brought up to date the information required in the towns

within Barnstable and Dukes counties, together with a few

local survej^s in portions of Norfolk and Essex counties.

Another party has been engaged in extending the trian-

gulation for a group of towns lying north and west of

Worcester, making local surveys and acquiring necessary

information in relation to the adjoining towns at the

east.

Surveys have been made over fifty miles of streams and

shore lines of ponds, and the location of 103 bounds marking

town lines has been determined by triangulation. In the

prosecution of the work a number of the boundary lines were

found to be very crooked, and in certain cases the town

officers expressed a Avish that they might be straightened, con-
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sequently during the year, after consultation with the town

authorities, the Board submitted to 14 dilferent cities and

towns for their concurrence plans for changing and straight-

ening portions of the boundary lines between them. They

are as follows : Boylston, West Boylston, Berlin, Clinton,

Lancaster, Sterling, Marlborough, Hudson, Northborough,

Stow, Shrewsbury, Leominster, Lynnfield and Heading.

If action in relation to the proposed changes is favorable,

the proposals will be submitted to the Legislature in accord-

ance with the provisions of section 7 of chapter 25 of the

Revised Laws.

In the new boundary lines established by the Legislature

of 1904, stakes were set at the corners by the engineers of

the Board, and later the necessary stone monuments for

permanently marking the bounds were set by the town

authorities.

The office force has continued the work of calculating

from the notes of the field parties the positions of town

corners, making abstracts from statutes relating to the estab-

lishment of town boundaries and preparing the results of

the survey for permanent record. Examinations of the early

court records have not progressed as rapidly as during the

previous year, owing to the time devoted to the preparation

of indices to the note books.

Three new atlases, describing the boundary lines of the

26 cities and towns following, viz., Belmont, Burlington,

Cambridge, Lexington, Somerville, Waltham, Watertown,

Acton, Bedford, Concord, Lincoln, Maynard, Sudbury,

Wayland, Weston, Acushnet, Berkley, Dartmouth, Dighton,

Fairhaven, Fall River, Freetown, New Bedford, Somerset,

Swansea and Westport, have been distributed during the

year. Another atlas, describing the boundaries of 11 cities

and towns, viz., Dedham, Dover, Foxborough, Medfield,

Needham, Newton, Norwood, Sharon, Walpole, Wellesley

and Westwood, is nearly ready for delivery. Still another

atlas, describing the boundaries of 11 other towns, viz., Ash-

land, Bellingham, Framingham, Franklin, Holliston, Med-

way, Minis, Natick, Norfolk, Sherborn and Wrentham, is

in course of preparation.
'
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On the first of December, 1904, atlases covering the

boundaries of 99 cities and towns out of a total of 353 in the

Commonwealth had been completed and distributed, as pro-

vided by statute, and an atlas containing 11 additional ones

was in the hands of the printer.

In the preparation of the atlases some few changes have

been made by which the cost has been slightly reduced.

Sale and Disposition of Massachusetts Atlas Sheets

AND Town Boundary Atlases.

There has been paid into the treasury of the Common-
wealth during the year, under authority of chapter 57 of the

Resolves of 1890 and chapter 360 of the Acts of 1900, the

sum of $226.70, received from the sale of Massachusetts

atlas sheets and town boundary atlases. Under chapter 360

of the Acts of 1900 two hundred and twelve town boundary

atlases have been distributed among the officers of the

various cities and towns and others. Under chapter 95 of

the Resolves of 1891 one topographical atlas was given to

Mount Holyoke College.

Inspections made during the Year.

The following inspections have been made by the Board

and under its direction :
—

1904.

Jan. 18. Sites suggested for location of new drawbridge over

Taunton Great River authorized by cliapter 462

of the Acts of 1903.

Mar. 10. East Bay at Osterville
;

jetties and chauuel at Bass

River, South Yarmouth.

Mar. 29-31. Cotuit ; Osterville; Hyanuis ; Bass River, South

Yarmouth ; Witchmere ; Harwichport ; Red River

and Stage harbor, Chatham, — in company with

legislative committee.

Apr. 18-20. East Bay at Osterville
;

jetties and chauuel at Bass

River, South Yarmouth.

Apr. 27-28. Jetties at East Bay, Osterville.

May 4-9. Jetties and channel at Bass River, South Yarmouth
;

East and \Yest bays, Osterville.

May 10. Work in progress at Bass River, Beverly.
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May 11.

'May 16.

June 4.

June 10.

June 14.

June 21.
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Work in progress on the Commonwealth flats at

South Boston, — in company with legislative

committee.

Work in progress at Bass River, Beverly.

Site of alleged dumping in Nantucket harbor.

Premises of Marblehead Transportation Company
in Marblehead, relative to floats of said company.

Work in progress at Bass River, Beverly.

Premises of the Sylvester Company on Waters

River, in Danvers, relative to proposed structure

;

work in progress at Bass River, Beverly ; dump-

ing ground at Hardy's Rocks, Salem harbor.

June 23. Jetties and channel at Green Harbor, Marshfield.

June 24. Wharf under construction at Squantum, without

license therefor.

June 24-25. Work in progress on survey of entrance to Cotuit

harbor ; East Bay, Osterville.

June 29. Work in progress at Bass River, Beverly.

July 9. Work done by the Commonwealth on the Province

Lands in Provincetown.

July 11. Protective work in progress, under the direction of

the Board, at Had!e3^ and dike at Hatfield, on

the Connecticut River.

July 12. Sea wall built by the Commonwealth at Stony

Beach, Hull.

July 25. Protective work in progress at Hatfield; also bank

of the Connecticut River at Hadley.

July 29. Site of proposed work at Stage harbor, Chatham.

July 30-31. Town boundary survey work at Bass River, Yar-

mouth, and jetties and channel at mouth of the

river.

Aug. 22-24. Work in progress at the entrance to Cotuit harbor;

jetties at East Bay, Osterville.

Work in progress at Bass River, Beverly.

Weir River, in Hull, relative to alleged dumping of

material.

Davis Neck at Bay View, Gloucester.

Boston harbor frontage from Rowes wharf to Lewis

wharf, relative to alleged dumping of material.

Sept. 2-3. Town boundary survey work at Harwich; jetties

and channel at Bass River, South Yarmouth.

Aug. 27,

Aug. 29

Aug. 30

Sept. 1



Oct. 6

Oct. 10,

Oct. 13--14.
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1904.

Sept. 8-10. Protective work on Connecticut River at Hatfield

and Hadley ; town boundary sui-^-ey work at

Rutland.

Sept. 13. Frontage on Fort Point channel below Congress

Street bridge, relative to structure erected beyond

the harbor line.

Sept. 20-22. Work in progress at Lake Anthony, Cottage City;

work done under the direction of the Board at

Menamsha Inlet.

Sept. 27-28. Work in progress at the entrance to Cotuit harbor;

jetties at East Bay, Osterville.

Sept. 30. Bank of Merrimac River along the Haverhill front-

age and location of line limiting structures.

Oct. 3. Work in progress at Lake Anthony, Cottage City;

Vineyard Haven harbor ; town boundary survey

work at West Tisbury.

Jetties and channel at Bass River, South Yarmouth.

Wharves and terminal facilities in Boston harbor.

Vineyard Haven harbor, relative to proposed break-

water.

Oct. 14. Work done by the Commonwealth at Lake Anthony,

Cottage City.

Oct. 15. Protective work on Connecticut River bank at

Hadley.

East and West bays, Osterville.

Site of proposed work at Red River, Chatham.

Site of alleged removal of material at Davis Beach,

Nahaut.

Licenses granted during the Year.
Nos.

2809. Petition of the city of Boston for license to dump snow and

ice into tide water. Granted Dec. 1, 1903.

2810. Petition of Peter T. Fallon and others for license to build

a sea wall and fill solid on Town River, in Quincy.

Granted Dec. 23, 1903.

2811. Petition of the town of Dartmouth for license to widen the

causeway across Apponagansett River, in Dartmouth.

Granted Jan. 5, 1904.

2812. Petition of Emma Alexanderson for license to build a bulk-

head and other structures, and to dredge a channel, on

Weymouth Fore River, in Weymouth. Granted Jan. 6,

1904.

Oct. 22.

Oct. 24.

Oct. 25.
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Nob.

2813. Petition of tbe Boston & Maine Railroad for license to

widen its pile platform on the sonth channel of Mystic

River, at Mystic wharf, in Boston. Granted Jan. 19,

1904.

2814. Petition of the city of Northampton for license to extend a

sewer into Connecticut River, in Northampton. Granted

Jan. 26, 1904.

2815. Petition of James N. Thompson, trustee, for license to

drive piles at his wharf on South Bay, in Boston.

Granted Feb. 15, 1904.

2816. Petition of Alice B. Bond for license to build a wharf,

partly solid and partly on piles, in Lewis Bay at Hyannis,

in the town of Barnstable. Granted Feb. 15, 1904.

2817. Petition of William B. Stearns for license to build bulk-

heads and marine railway, and to fill solid, in Little

harbor, in Marblehead. Granted Feb. 18, 1904.

2818. Petition of the town of Westport for license to reconstruct

the bridge across the Acoaksett River at "Westport Point,

in the town of Westport. Granted Feb. 24, 1904.

2819. Petition of the Rockport Granite Company of Massachusetts

for license to maintain a pier and to extend the same

in Hodgkius Cove, in Gloucester. Granted Feb. 24,

1904.

2820. Petition of the town of Northfield for approval of plans for

building a highway bridge across Connecticut River,

under authority of chapter 530 of the Acts of 1901.

Granted Feb. 29, 1904.

2821. Petition of Charles Albion Clark and others for license to

build a sea wall and fill solid on South River, in Salem.

Granted March 1, 1904.

2822. Petition of the Massachusetts Highway Commission for

approval of plans for building a State highway in and

over tide water between Saugus River and Commercial

Street, in Lynn, under authority of Chapter 384 of the

Acts of 1903. Granted March 10, 1904.

2823. Petition of the Nantasket Beach Steamboat Company for

license to extend its wharf, on piles, in Hiugham Bay at

Crow Point, in Hingham. Granted March 10, 1904.

2824. Petition of the Wollaston Yacht Club for license to build a

pile wharf, drive piles for the support of a club house,

and locate and maintain two floats in Quincy Bay, in

Quincy. Granted March 14, 1904.
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Nos.

2825. Petition of the County Commissioners of Plymouth County

for approval of plans for building a bridge over North

River, between Hanover and Pembroke, under authority

of chapter 441 of the Acts of 1903. Granted March 16,

1904.

2826. Petition of the Winthrop Yacht Club for license to build a

pile structure in Crystal Cove, in Winthrop. Granted

March 21, 1904.

2827. Petition of the Edison Electric Illuminating Company of

Boston for license to drive piles in its wharf in Boston

harbor near the Reserved channel at South Boston, and

to dredge. Granted March 22, 1904.

2828. Petition of the Beverly Gas and Electric Company for

license to build a bulkhead and pile wharf, and to fill

solid, on Bass River, in Beverly. Granted April 5,

1904.

2829. Petition of the Nantasket Beach Steamboat Company for

license to drive piles in Plymouth harbor, at Long Wharf,

in Plymouth. Granted April 13, 1904.

2830. Petition of H. Frances Dunning, for license to drive piles,

build a bulkhead and fill solid on Mystic River, in

Somerville. Granted April 18, 1904.

2831. Petition of the National Dock and Warehouse Company
for license to build a sea wall and pile platform, and to

fill solid a portion of its dock, in Boston harbor, at East

Boston. Granted April 21, 1904.

2832. Petition of the city of Salem for license to rebuild the

bridge at North Street across North River, in Salem.

Granted April 25, 1904.

2833. Petition of Anna R. Pope for license to maintain a drain

pipe in Massachusetts Bay, in Cohasset. Granted April

25, 1904.

2834. Petition of Bessie Goldberg for license to drive piles for

the support of a building on South River, in Salem.

Granted April 25, 1904.

2835. Petition of J. E. Lewis & Co. for license to extend a wharf,

on piles, on Chelsea Creek, in Chelsea. Granted April

26, 1904.

2836. Petition of Freeman M. Crosby for license to build a pile

wharf on Centreville River, in Barnstable. Granted

April 26, 1904.
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2837. Petition of the Board of Railroad Commissioners, the Board

of Harbor and Land Commissioners and tiie County Com-

missioners of Bristol County, constituted a joint board

by chapter 462 of the Acts of 1903, for approval of plans

for building a new drawbridge across Taunton Great

River, between Fall River and Somerset. Granted May
2, 1904.

2838. Petition of the city of Boston for approval of plans for the

construction and maintenance of a water pipe box and a

tunnel for a water pipe across Fort Point channel, near

Congress Street bridge, under authority of chapter 273

of the Acts of 1904. Granted May 9, 1904.

2839. Petition of the American Printing Company for license

to build a wharf, construct a sea wall and fill solid

on Taunton River, in Fall River. Granted May 10,

1904.

2840. Petition of Charles A. King for license to maintain a wharf

as now built and to extend the same in Mattapoisett

harbor, in Mattapoisett. Granted May 12, 1904.

2841. Petition of William Slauuwhit for license to build and main-

tain a temporary pier and floats in Hingham Bay, at

Hough's Neck, in Quiucy. Granted May 12, 1904.

2842. Petition of the Quincy Yacht Club for license to extend

and widen its club house, on piles, in Hingham Bay, at

Hough's Neck, in Quincy. Granted May 12, 1904.

2843. Petition of Arthur M. Phillips for license to extend a pier,

on piles, and locate and maintain a float stage, in Onset

Bay, in Wareham. Granted May 12, 1904.

2844. Petition of Florence O. Shepard for license to build and

maintain a solid filled wharf and a float in Marion harbor,

in Marion. Granted May 17, 1904.

2845. Petition of Daniel H. Flanders for license to build a pile

wharf on Menamsha Creek, in Gay Head. Granted

May 17, 1904.

2846. Petition of Charles L. Gifford for approval of plans for

building a bridge across the mouth of Santuit River in

Barnstable, under authority of chapter 213 of the Acts

of 1904. Granted May 17, 1904. '

2846a. Petition of Charles L. Gifford for license to fill solid in

Popponesset Bay, in Mashpee and Sandwich. Granted

May 17, 1904.
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2847. Petitioa of the Windermere Association for license to build

and maintain a pile pier and floats in Hull Bay, in Hull.

Granted May 20, 1904.

2848. Petition of the Chadwick-Boston Lead Company for license

to fill solid on Forrest River, in Salem. Granted May
20, 1904.

2849.^ Petition of the New Bedford Gas and Edison Light Com-

pany for license to build a solid filled wharf on Acushnet

River, in New Bedford. Granted May 20, 1904.

2850. Petition of the Old Colony Yacht Club for license to build

and maintain pile structures and to locate and maintain

floats in Dorchester Bay, at Savin Hill, in the city of

'Boston. Granted May 24, 1904.

2851. Petition of George B. Wilbur for license to build a marine

railway in Woods Hole Great harbor, at Woods Hole, in

Falmouth. Granted June 1, 1904.

2852. Petition of the Plymouth Cordage Company for license to

extend its wharf, on piles, to drive additional piles and

construct four pile dolphins, in Plymouth harbor, in

Plymouth. Granted June 7, 1904.

2853. Petition of Cannon & Hasty for license to build a pile and

timber landing in Lake Quinsigamond, in Worcester.

Granted June 7, 1904.

2854. Petition of the United Shoe Machinery Company for license

to build a bulkhead and pile wharf, and to fill solid, on

Bass River, in Beverly. Granted June 7, 1904.

2855. Petition of the County Commissioners of Essex County for

approval of plans for rebuilding the highway bridge

across Bass River, at Bridge Street, in Beverly, under

authority of chapter 341 of the Acts of 1903. Granted

June 9, 1904.

2856. Petition of the city of Cambridge for license to build a tem-

porary boat landing in Charles River basin, westerly

of and near Harvard bridge, in Cambridge. Granted

June 9, 1904.

2857. Petition of the Marblehead Associates for license to build

and maintain a stone and timber pier and a float in

Marblehead harbor, in Marblehead. Granted June 14,

1904.

2858. Petition of the Beverly Gas and Electric Company for

license to build a bulkhead and fill solid, on Bass River,

in Beverly. Granted June 20, 1904.
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2859. Petition of J. F. Pope & Son for license to build bulkheads

and pile wharves, and to fill solid, on JJass River, in

Beverly. Granted June 20, 1904.

2860. Petition of John A. Dedcovich for license to build a sea

wall and fill solid, in Gloucester harbor, at Smith's Cove,

in Gloucester. Granted June 20, 1904.

2861. Petition of the Turners Falls Lumber Company for license

to hang and maintain two booms in Connecticut River, in

Gill and Montague. Granted June 20, 1904.

2862. Petition of Bessie Goldberg for license to drive piles for

the suppoi't of a building on South River, in Salem.

Granted June 22, 1904.

2863. Petition of the Metropolitan Park Commission for license

to build a sea wall and timber groyne, and fill solid, in

Massachusetts Bay, at Red Rock, in Lynn. Granted

June 23, 1904.

2864. Petition of the Metropolitan Water and Sewerage Board

for approval of plans for driving piles in the wharf at

Deer Island, in Boston harbor, and building a pile struc-

ture in connection with said wharf, under authority of

chapter 439 of the Acts of 1889. Granted July 5, 1904.

2865. Petition of the town of Manchester for license to locate and

maintain a float for landing purposes in Manchester har-

bor, in Manchester. Granted July 5, 1904.

2866. Petition of the Edison Electric Illuminating Company of

Boston for approval of plans for laying two submarine

cables across the draw ways in Charlestown bridge, in

Boston, under authority of chapter 249 of the Acts of

1898. Granted July 7, 1904.

2867. Petition of the Sylvester Company for license to build a

pile wharf, bulkhead and crib work, and to fill solid, on

Waters River, in Danvers. Granted July 8, 1904.

2868. Petition of the Lynn Gas and Electric Company for license

to build a sea wall and bulkhead, and fill solid, in Lynn

harbor, in Lynn. Granted July 8, 1904.

2869. Petition of the city of Boston for approval of plans for

building a highway bridge across Fort Point channel, in

Boston, being a part of Northern Avenue as laid out by

chapter 381 of the Acts of 1903. Granted July 18, 1904.

2870. Petition of Sarah E. Newhall and others for license to build

a bulkhead and pile platform, and to fill solid, in Lynn
harbor, in Lynn. Granted July 18, 1904.
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2871. Petition of tLie Boston & Albany Railroad, the New York

Central & Hudson River Railroad Company, lessee, for

license to reconstruct its pier No. 3, in Boston harbor, at

East Boston. Granted July 27, 1904.

2872. Petition of the Old Colony Street Railway Company for

license to build a pile dolphin and pile structure leading

thereto, in Weymouth Fore River, at Quincy Point, in

Quincy. Granted July 27, 1904.

2873. Petition of the Metropolitan Water and Sewerage Board for

approval of plans for placing riprap at the siphon struc-

ture across Maiden River, in Everett and Medford, under

authority of chapter 439 of the Acts of 1889. Granted

July 27, 1904.

2874. Petition of the Plymouth Cordage Company for license to

build a sea wall and fill solid, in Plymouth harbor, in

Plymouth. Granted July 28, 1904.

2875. Petition of Levi L. H. Taylor for license to build a solid

filled wharf on Merrimac River, in Haverhill. Granted

July 29, 1904.

2876. Petition of the Beachcomber Club for license to locate and

maintain a float in Marblehead harbor, in Marblehead.

Granted Aug. 2, 1904.

2877. Petition of the Tudor Companj^ for license to rebuild a

portion of Tudor wharf on piles, on Charles River, in

Boston. Granted Sept. 22, 1904.

2878. Petition of Marian C Upton for license to build and main-

tain a pier and float in Marblehead harbor, in Marblehead.

Granted Sept. 26, 1904.

2879. Petition of the United States for license to dredge and lay

a water pipe in Boston harbor, from Nut Island to Ped-

docks Island. Granted Oct. 5, 1904.

2880. Petition of the Metropolitan Steamship Company for license

to build a sea wall and pile platform, and to dredge, in

Boston harbor, at Union wharf, in Boston. Granted

Oct. 5, 1904.

2881. Petition of William M. Butler for license to build an addi-

tion to his wharf in Edgartown harbor, in Edgartowu.

Granted Oct. 5, 1904.

2882. Petition of the Horse Neck Beach Street Railway Company

for license to widen its wharf in Westport harbor, at

Westport Point, in the town of Westport. Granted

Oct. 6, 1904.
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2883. Petition of the Boston & Maine Railroad for approval of

plans for rebuilding the bridge known as the JJoston &
Lowell freight bridge, on piles, across Charles River in

Boston and Cambridge, under authority of chapter 465

of the Acts of 1903. Granted Oct. 7, 1904.

2884. Petition of Allen P. Eagleston and Edward L. Eagleston

for license to build a pile pier in Vineyard Haven harbor,

in Tisbury. Granted Oct. 11, 1904.

2885. Petition of Albert E. Augier for license to build and main-

tain a solid filled wharf and a float in Marion harbor, in

Marion. Granted Oct. 11, 1904.

2886. Petition of the Boston & Maine Railroad for license to re-

build its pile platform on Mystic River, at Mystic wharf,

in Boston. Granted Oct. 11, 1904.

2887. Petition of the County Commissioners of Hampden County

for approval of plans for building a bridge over Con-

necticut River, between Chicopee and West Springfield,

under authority of chapter 398 of the Acts of 1904.

Granted Oct. 11, 1904.

2888. Petition of the Murray & Tregurtha Company for license

to build a bulkhead and launching ways, and to fill solid,

in Boston harbor, near the Reserved channel, at South

Boston. Granted Oct. 21, 1904.

2889. Petition of the Cambridge Bridge Commission for approval

of plans for building a highway bridge across Charles

River between Boston and Cambridge, to be known as

Brookline Street bridge, under authority of chapter 391

of the Acts of 1904. Granted Oct. 21, 1904.

2890. Petition of Cunningham and Thompson for license to ex-

tend their wharf, on piles, in Gloucester harbor, in

Gloucester. Granted Oct. 21, 1904.

2891. Petition of the Boston & Albany Railroad, the New York

Central and Hudson River Railroad Company, lessee,

for license to rebuild its bridge, on piles, on its Grand

Junction branch, across Charles River, in Boston and

Cambridge. Granted Oct. 27, 1904.

2892. Petition of Nellie B. Cumner for license to lay and main-

tam a drain pipe in Massachusetts Bay, in Cohasset.

Granted Oct. 28, 1904.

2893. Petition of Mary A. Dubois for license to build a solid filled

pier in Mount Hope Bay, in Fall River. Granted

Oct. 28, 1904.
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2894. Petition of the Maiden and Melrose Gas Light Company to

lay and maintain a 24-iuch cast iron gas pipe under

Maiden River, in Maiden. Granted Nov. 1, 1904.

2895. Petition of Arthur W. Peterson for license to build and

maintain an ice run in Vaughan's Pond in Carver.

Granted Nov. 8, 1904.

2896. Petition of the city of Haverhill for license to construct a

sewer outlet in Merrimac River, in Haverhill. Granted

Nov. 14, 1904.

2897. Petition of Florence W. Fish and Josephine W. Fish for

license to build and maintain a pile wharf in Little har-

bor, at Woods Hole, in the town of Falmouth. Granted

Nov. 14, 1904.

2898. Petition of the city of Boston for license to dump snow

and ice into tide waters. Granted Nov. 15, 1904.

2899. Petition of the Boston Elevated Railway Company for

license to dump snow and ice into tide waters. Granted

Nov. 17, 1904.

2900. Petition of the Union Freight Railroad Company for license

to dump snow and ice into Charles River, in Boston.

Granted Nov. 17, 1904.

2901. Petition of the city of Gloucester for license to build and

maintain a pipe way for water and gas mains, also con-

duits for electric wires, across the canal near Cut bridge,

in Gloucester. Granted Nov, 18, 1904.

2902. Petition of the Beverly Gas and Electric Company for

license to construct a pipe way for a gas main and con-

duits for electric wires across Bass River, at Bridge

Street, in Beverly. Granted Nov. 18, 1904.

2903. Petition of the city of Boston for license to extend its

wharf, on piles, in lioston harbor, on the northwesterly

side of Long Island. Granted Nov. 18, 1904.

2904. Petition of the Old Colony Railroad, the New York, New
Haven & Hartford Railroad Company, lessee, for license

to extend the abutments and fill solid back of the same

at its bridge across Jones River, in Kingston. Granted

Nov. 22, 1904.

2905. Petition of Joshua Crane for license to build and maintain

a pile wharf, marine railway and float stage in Pocasset

harbor, at Cataumet, in the town of Bourne. Granted

Nov. 22, 1904.

2906. Petition of Bessie Goldberg for license to build a pile struc-

ture on South River, in Salem. Granted Nov. 22, 1904.
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Petitions deniicd and withdrawn.

On April 7, 1!)()4, the Old Colony Street Eailway Com-
pan}^ petitioner for a deed of tide water land of the (-om-

monwealth in Mount Hope Bay, Fall River, covered by

license No. 2773, was given leave to withdraw, it appearing

from an opinion of the Attorney-General, to whom the

matter was referred, that this Board is not authorized to

convey to said company the land in question.

On April 28, 1904, the Okahahwis Canoe Club, petitioner

for license to build and maintain a pier and float in Salem

harbor, was given leave to withdraw, at its request.

On May 16, 1904, the Boston Yacht Club, petitioner for

license to locate and maintain floats in Marblehead harbor

adjoining its Avharf, was given leave to withdraw, as it ap-

peared that the proposed location of these floats would be

an interference with general navigation in that portion of

the harbor.

On Ma,y 18, 1904, the petition of the superintendent of

streets of Boston for license to build structures in Charles

Eiver basin was dismissed, the Board being of opinion that

the passage of the Charles River dam act, St. 1903, chapter

465, rendered it unnecessary to issue a license for the pro-

posed work.

On May 25, 1904, the petition of Cannon & Hastey for

license to build and maintain a boat landing in Lake Quin-

sigamond, in Worcester, was dismissed, it appearing that

the petitioners were not owners of the land in front of which

the structure was to be built.

On June 8, 1904, the trustees of the Xew England Real

Estate Trust, petitioners for license to build a bulkhead and

fill solid in Boston harbor at South Boston, were given leave

to withdraw the petition, at their request.

On Sept. 6, 1904, parties who had previouslj'^ requested

the Board to recall license No. 2867, authorizing the build-

ing of a structure on Waters River, in Danvers, and to re-

open the hearing, were notified of the adverse decision of

the Board, based upon an opinion of the Attorney-General, .

stating that this commission lacked authority to revoke or

recall the license in question.
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On Sept. 14, 1904, George N. Talbot and others, peti-

tioners for modification of a structure built in Phinney Bay
in the town of Barnstable, under license from the Board,

were given leave to withdraw the petition, at their request.

On Nov. 28, 1904, the East Boston Company, petitioner

for license to rebuild and extend a wharf in Boston harbor

at East. Boston, was given leave to withdraw the petition,

at its request.

Miscellaneous Permits granted during the Year.

Isaac Blair & Co., to dump snow from Dover Street bridge into

tide water, in Boston. Granted Jan. 13, 1904.

Union Freight Railroad Company, to dump snow from Craigie

bridge into Cliarles River, in Boston. Granted Feb. 4, 1904,

Fred E. Ellis, to dredge material from Lynn harbor. Granted

Feb. 12, 1904.

Proctor & Drummey, to dump snow from Dover Street bridge

into tide water, in Boston. Granted Feb. 18, 1904.

Charles Duncan, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Feb. 29, 1904.

Frank J. Hannon, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Feb. 29, 1904.

Joseph L. Boardman, to remove gravel from Salter's beach, in

Plymouth. Granted March 10, 1904.

Jeremiah P. O'Riorden, to dump on the Commonwealth flats at

South Boston material taken from excavations in the city of

Boston. Granted March 15, 1904.

Harry E. Converse, to dump material dredged near his wharf in

Marion harbor on an area located southerly of Charles Neck

Point and lying between said point and the buoy on "The
Bow Bells." Granted March 29, 1904.

James F. Dooley, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted March 29, 1904.

Trustees of the Main Street Land Trust, to dredge material

from their flats in Charles River, on the Cambridge side of

the channel, near Cambridge bridge. Granted March 31,

1904.

WoLLASTON Yacht Club, to remove portion of shoal at the outer

end of its wharf, in Quiucy Bay. Granted April 5, 1904.
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Old Colony Street Railway Company, to dredge in Weymouth
Fore River, near Quiucy Point, in Quincy. Granted April 6,

1904.

Harries & Letteney Co., to dump material dredged from near

WoUaston beach on the shore between Moon Island and

Squautum and along the easterly shore of Squautum.

Granted April 8, 1904.

Bay State Dredging Company, to dump material dredged from

Dorchester Bay near Savin Hill and Commercial Point, on

flats of the Bay State Gas Company at the outer end of the

Calf Pasture. Granted April 8, 1904.

Nantasket Beach Steamboat Company, to remove accumulations

of material from the basin around Long wharf, in Plymouth

harbor. Granted April 13, 1904.

New England Telephone and Telegraph Company of Massa-

chusetts, to set and maintain one pole in Anchor Street, on

the Commonwealth flats at South Boston. Granted May 5,

1904.

Squantum Yacht Club, to dredge a basin off the outer end of its

wharf, in Quiucy Bay. Granted May 5, 1904.

Boston Harbor Steamboat Company, to remove accumulations of

material in the channel leading from Weir River to its wharf

in Hull. Granted May 23, 1904.

Town of Hull, to take material from the beach easterly of Beach

Avenue and near its junction with B Street, for the pur-

pose of building a portion of said avenue. Granted May 24,

1904.

City of Beverly, to lower the water pipe laid across Bass River

at Bass River bridge, in Beverly. Granted June 27, 1904.

Milton da Costa, to use and occupy Quarantine Rock, in Boston

harbor. Granted July 8, 1904.

James Fielden, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted July 18, 1904.

Nantasket Beach Steamboat Company, to remove accumulations

of sand in the berths and around Pemberton pier, in Hull.

Granted July 22, 1904.

Boston & Maine Railroad, to build a temporary structure over

Charles River, connecting the draw piers of the bridges on

its Fitchburg division. Granted July 28, 1904.

William Barrett, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted July 29, 1904.
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Boston & Maine Railroad, to publish notice, in the name of the

Board, of the closing of Millers River to the passage of

vessels through the draw in its Western division bridge, for

the purpose of making repairs to said bridge. Granted

Aug. 1-2, 1904.

Thomas Butler & Co., to use a berth in the channel or depression

easterly of the Commonwealth pier, at South Boston, for the

purpose of mooring the ship " Hotspur." Granted Aug. 24,

1904.

John T. Scully, to dump on the Commonwealth flats at South

Boston material taken from excavations In^the city of Boston.

Granted Sept. 19, 1904.

City of Boston, to dump on the Commonwealth flats at South

Boston material excavated from A Street, South Boston.

• Granted Oct. 12, 1904.

James F. Nyhan, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Oct. 12, 1904.

Coleman Brothers, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Oct. 13, 1904.

Patrick Hughes, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Oct. 21, 1904.

Thomas White, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Oct. 21, 1904.

JAmes p. McSorley, to dump on the Commonwealth flats at South

Boston material taken from excavations in the city of Boston.

Granted Oct. 25, 1904.

Hutchinson Lumber Cobipany, to dredge a channel and dock on

its laud and flats in Lynn harbor. Granted Oct. 28, 1904.

Metropolitan Park Commissioners, to excavate material from

Mystic River, in Medford and Somerville. Granted Nov. 1,

1904.

Work of the United States in Rivers and Harbors

OF the CoiMftlONWEALTH.

The Board is indebted to CoL W. S. Stanton, Corps of

Engineers, U. S. A., who is in charge of river and harbor

improvements in eastern Massachusetts, and Lieut.-Col. J.

H. Willard, Corps of Engineers, U. S. A., who is in charge
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of similar work in southern Massachusetts, for the following

statements, which show the Avork accomplished in the rivers

and harbors of this"Commonwealth during- the fiscal year

ending June 30, 1904 :
—

Statement of Col. W. S. Stanton, Corps of Engineers, U. S. A.

Boston, Mass., Dec. 9, 1904.

Harbor and Land Commissioners, Commonwealth of Massachusetts,

State House, Boston, Mass.

Sirs: — In accordance with your request of Nov. 17, 1904, I

have the houor to furnish the following summary of work done by

the United States during the fiscal year that closed June 30, 1904,

in the rivers and harbors in Massachusetts under my charge.

Merrimac River.

Under a contract for dredging the channel 7 feet deep at mean

low water and 150 feet wide through all shoals below Haverhill,

12,567 cubic yards of mud, sand, gravel, clay and bowlders were

dredged from tbe section above Rocks bridge, and 4,862 cubic

yards from the section below that bridge, obtaining a channel 150

feet wide up to the highway bridge at Haverhill, except at a shoal

about 3,000 feet above Rocks bridge, where, for about 800 feet,

the channel width is reduced to 100 feet.

A survey of the river was made during the year, of which a re-

port, together with estimate, for deepening the channel to 9 feet

at mean low water, was submitted in November, 1903, and pub-

lished in House Document No. 311, 58th Congress, second session.

I^eivburyport Harbor.

On June 21, 1904, bids were opened, and contract was author-

ized for repairing both the north and south jetties, and for extend-

ing the south jetty as far as the available funds would permit.

No work under this contract had been performed at the close of

the fiscal year.

Breakivater for Harbor of Refuge., Sandy Bay, Cape Ann.

Under the contract for continuing the construction of this break-

water, 112,411.5 tons of rubble stone were placed in the western

'and 3,929 tons in the southern arm of the breakwater, completing

the substructure of the western arm for a length of 605 feet to a

height of 12 feet below mean low water, and a core of the super-

structure for the same length up to mean low water, with a width
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of 30 feet on top. The stone deposited in the southern arm was

placed on the seaward face to fill it out to the prescribed slope.

At the close of the fiscal year work was in progress, and 3,530

linear feet of the substructure of the southern arm and 1,430 feet

ot the substructure of the western arm had been practically com-

pleted.

Rockpori Harbor.

Under the contract for rebuilding the breakwaters, 9,721.5 tons

of rubble stone were deposited during the year, and the rebuilding

of the breakwaters was completed, making the Bearskin Neck

breakwater 900 feet long and Norwoods Head breakwater 200 feet

long.

Gloucester Harbor.

Under the contract for completing the breakwater on or before

Sept. 30, 1906, 16,236.5 tons of dimension stone and 4,082 tons

of rubble stone were placed in 845 linear feet of the superstructure
;

39,496 tons of rubble stone were placed in the substructure and

850 tons of riprap stone were placed in the apron along the base

of the superstructure on the seaward side.

At the close of the year the substructure was entirely completed

for 2,250 feet and the superstructure for 1,122 feet from shore.

Work was in progress on the superstructure.

Manchester Harbor.

Under contract for dredging from the channel of this harbor,

10,499.6 cubic yards of mud and sand were dredged, continuing

the channel 100 feet wide at the turns and 75 feet wide elsewhere

to the depth of 6 feet at mean low water, 1,100 feet up stream to

a point 220 feet below the south-west corner of Read's wharf.

Beverly Harbor.

Under the contract for dredging in this harbor, 18,206.6 cubic

yards of mud, sand and gravel were dredged between Tucks Point

and Salem Neck, widening to 200 feet the entrance channel 18 feet

deep at mean low water, excepting over obstructing ledges, on

which the least depth is 12 feet, and which reduce the available

width at two points to 150 feet.

Lynn Harbor.

Under a contract for dredging from the channel of this harbor,

49,449 cubic yards of material were dredged from the outer main
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ship channel, deepening it to 15 feet for a width of 100 feet on

straight and 125 feet on curved sections, extending from the deep

basin opposite Little Nahaut, a distance of 4,600 feet, to the sea.

Maiden River.

Five thousand six hundred fifty-four cubic yards of material were

dredged from tli§ channel of this river in restoring the prescribed

depth of the channel at two localities where shoals obstructed the

ascent of barges with coal to Maiden.

Boston Harbor.

To secure a channel 27 feet deep at mean low water and 1,000

feet wide, in the lower main ship channel, under a contract for

the excavation of 19,008 cubic yards of ledge, in the removal of

21 ledges, drilling and blasting were continued during the year;

11,503 cubic yards, scow measurement, of blasted material were

removed. The removal of one ledge was completed.

Under a contract to remove 223 cubic yards, in 3 ledges, from

the lower main ship channel, and 2,066 cubic yards, in 11 ledges,

in the upper main ship channel, the breaking up of the rock

(without drilling or blasting) has extended over 2 ledges in the

lower main ship channel and over 4 ledges in the upper main ship

channel, and 490 cubic yards, scow measurement, of broken rock

have been removed. None of the 14 ledges has been removed to

the depth of 27 feet.

In maintenance of the 27-foot channel, 23,147 cubic yards of

gravel, cobblestones, clay and mud were dredged by hired plant

from the lower main ship channel in removal of numerous shoals

from President Roads to Boston Light.

In Broad Sound, under a contract for dredging a channel 30 feet

at mean low water and 1,200 feet wide, 61,359,4 cubic yards of

stone, gravel and clay, and 66,048 cubic yards of bowlders over

6 tons in weight each, were dredged, completing, on May 6, 1904,

the original contract for dredging this channel.

To avoid the costly removal of 5 ledges uncovered by the

dredging in the easterly side of the outer arm of this channel, a

supplemental contract was entered into for dredging 75,292 cubic

yards of material from the westerly side of that arm in a strip

55 feet wide. Dredging under this supplemental contract had not

been commenced at the close of the fiscal year.

Under the project authorized by act of Congress, approved

June 13, 1902, to obtain a channel 35 feet deep at mean low
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water, 1,200 feet in width iu the upper main ship channel from

Boston to President Roads, and 1,500 feet in width from President

Roads to the sea at Broad Sound, four contracts were in force at

the beginning of the fiscal year, embracing the removal in the

aggregate of 9,780,000 cubic yards of material, of which 7,500,000

cubic yards will be dredged from the upper main ship channel and

2,280,000 cubic yards from President Roads to Broad Sound.

During the fiscal year under these contracts 1,129,405.5 cubic

yards were dredged from the upper main ship channel and 73,943.5

cubic yards from the channel extending from President Roads to

the sea.

In maintenance of sea walls protecting the islands and head-

lands of the harbor, the rebuilding of the south head sea wall on

Deer Island was completed ; walls on Long Island and Lovell's

Island were repointed, and minor repairs were made to these two

latter walls and to the wall on Great Brewster Island.

Cohasset Harbor.

Ten thousand two hundred ninety-nine cubic yards of mud,

sand, gravel and clay and 105 cubic yards of rock were removed

from this harbor during the fiscal year under contracts, the comple-

tion of which obtained a channel 4 feet deep at mean low water, 60

to 75 feet wide, extending from the entrance to the inner harbor,

to and along the wharf front, to a point about 100 feet west of

Tower's wharf.

Plymouth Harbor.

During the fiscal year. Eel River was returned to its former

course, discharging into the harbor. In this operation 2,085 cubic

yards of earth were excavated from its original bed and a dam of

earth and sand bags was built across its new bed.

To prevent it from being again turned into the sea, 536 linear

feet of stone dike were built in front of it, iu the vicinity of its

closed passage to the sea.

Provincetoiun Harbor.

Six groynes of pile and timber, 300 feet apart, aggregating

995 feet in length, were built on the beach near Abel Hill dike.

Verj' respectfully,

W. S. Stanton,

Colonel, Co7'2)S of Engineers.

Statement of Lieut.-Col. J. H. Willard, Corps of En-

gineers, U. S, A., showing the Avork done by the United
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States on the rivers and harbors of Massachusetts under tlie

Newport, R. I., engineer oJSSce, during the fiscal year end-

ing June 80, 1904: —

Hyanyiis Harbor.

The contract for dredging this harbor, entered into Dec. 8, 1902,

was annulled Sept. 5, 1903, and a new contract entered into under

date of November 25. Dredging under this contract was com-

menced May 27, 1904, and up to the close of the fiscal year 25,346

cubic yards were excavated, adding 3.6 acres to the 15.5-foot

anchoi'age area protected by the breakwater. This completed

about one-third of the contract.

Nantucket Harbor.

After an examination of the effect of the breach in the Haulover

Beach on the jetty channel, the contract of Jan. 19, 1903, for

jetty construction, was modified by supplemental articles of agree-

ment, and the amount of the contract was increased to $10,000,

the stone to be deposited along the centre line of the jetty and

allowed to stand at as steep a slope as it would assume, across the

gap near the shore end of the jetty. Work under this contract

was commenced May 31, 1904, and up to the end of the fiscal

year 2,653 tons of stone were so placed, completing about two-

thirds of the contract.

Vineyard Haven.

No works of improvement have been in progress during the

fiscal year. Further work at this harbor is dependent upon the

result of the examination of the Board of Engineers, convened in

accordance with the river and harbor act of June 13, 1902, to con-

sider the general subject of harbors in this locality.

Woods Hole.

Work under the contract for dredging and removing bowlders

from the strait was completed July 8, 1903. The total amount

removed was 5,339 cubic yards of clay, gravel and small bowlders

and 50.3 cubic yards of bowlders exceeding one cubic yard each.

The main channel has been cleared of all obstructing shoals to a

depth of 13 feet at mean low tide for its full width of 300 feet,

excepting two small shoals on its northern edge near Devil's Foot

Island, and the main shoal at its eastern end, through which the

13-foot channel has a width of 225 feet.
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New Bedford Harbor.

The work of dredgiug, in the anchorage area in this harbor,

under the contract in force at the close of the last fiscal year, was

resumed July 14, 1903, and completed December 12. A total of

178,372 cubic yards of mud and sand were removed, completing

the contract and all approved projects for this harbor.

Taunton River.

No work of improvement has been in operation during the past

fiscal year beyond a few days' work at the beginning of the year

in completing the contract for dredging near Dighton wharf and

"Wickamount, which was completed July 3, 1903.

Fall River Harbor. .

Work was continued through the greater part of the year under

the continuing contract for dredging a channel 25 feet deep at

mean low water and 300 feet wide through Fall River harbor and

across Mount Hope Bay. Up to the close of the fiscal year,

948,233 cubic yards of mud and sand had been removed, com-

pleting about 87 per cent, of the contract. The unusually severe

winter compelled a discontinuance of the work during January,

February and the greater part of March.

Removal of Wrecks.

The following wrecks were removed so as no longer to form

obstructions to navigation: Schooner "Sarah Potter," off the

Handkerchief Shoal; schooner "Dora Mathews," 3|- miles north-

east of Sankaty Head, Nantucket; schooner "Agnes E. Manson,"

61 miles east 4 mile north from Sankaty Head ; schooner "Mar-

riott," 10 miles west south-west from Vineyard Sound lightship;

barge "Fidelia," from 3 miles west of Hen and Chickens light-

ship; schooner "Albert F. Stearns," from Rogers shoal, near

Monomoy Point; schooner "Levi Hart" and an unknown wreck,

from Pollock Rip slough.

Preliminary Examinations and Surveys.

Preliminary examinations with a view to improvements were

made at the following localities : Little Harbor, Woods Hole

;

Onset harbor ; Weepecket rock, in Buzzards Bay ; also by a board

of engineers constituted by the river and harbor act of June 13,

1902, to make an examination of Vineyard and Nantucket sounds
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aud the eust shore of Cape Cod, willi a view to reporting upon the

relative merits of said localities for harbors of refuge.

Onset harbor was deemed unworthy of improvement by the

general government, aud surveys were ordered at Little Harbor,

Woods Hole, aud AVeepecket rock.

The report of the board of engineers considering the subject of

harbors of refuge was printed in House Document No. 60, fifty-

eighth Congress, second session.

Proposed Bridge over Taunton Great River, between

THE City of Fall River and Town of Somerset.

A Joint Board, consisting of the Railroad Commissioners,

the Harbor and Land Commissioners and the Cotmty Com-
missioners of the county of Bristol, was constituted by

chapter 462 of the Acts of 1903, and directed to locate and

construct a new^ drawbridge over Taunton Great River, be-

tween the city of Fall River and the town of Somerset, with

the necessary approaches and ways thereto, at a oost not to

exceed $1,000,000.

The Joint Board, after a study of the project and public

hearings, with tlie aid of expert engineers, determined that

it is inexpedient to build a bridge adapted for the purposes

of railroad, street railway and ordinary public travel ; and

that a separate bridge for public travel, suificiently strong

to carry a street railway if hereafter needed, would best

meet the requirements of the community.

The question of site became of prime importance, and no

less than four different locations were advocated by different

interests. The Board finally fixed on one about 1,200 feet

north of the existing Slade's Ferry bridge, with the easterly

terminus at Brightman Street and the westerly terminus at

the old ferry slip, where the river is about 1,000 feet wide,

as combining the greatest convenience to the greatest num-

ber of the public travelling by land, while creating the least

possible obstruction to navigation, and at the same time

avoiding any curtailment of the harbor. At the point

selected the distance between the abutments would be less

than at any other site considered, thereby materially reduc-

ing the cost. A greater elevation also could be maintained

above the level of the water, with eas}^ grades in approach-
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ino^ and less cost of construction. After selectino^ the site

and adopting the plans, the Joint Board, under the require-

ments of the statute, submitted these plans to the Board of

Harbor and Land Commissioners for its approval. Notices

were issued and a hearing was given on the plans presented,

relative to the location of the draw span, the width of its

opening, the height of the bridge above the water level,

and the location of the piers with reference to the flow of

the tides and the accommodation of passing vessels. With
some slight variations from the plans presented, those finally

approved provided for a deck bridge 60 feet wide, including

sidewalks, and about 960 feet long between abutments, with

a lift draw having a clear passageway of 70 feet, located over

the mean of mid-currents, yet not without due regard to

the flow of the river through the present bridge and the

position of the draw therein. The clear height at the centre

line of the draw span is to be 28 feet above mean high water,

and at no place is there to be less than 14 feet between mean

high water and the bottom of the trusses of the fixed spans.

The bridge is to be supported by five piers between the

abutments. The height of the draw span is fixed to allow

the passage under the bridge, without opening the draw, of

a large majority of the sail boats and mastless barges fre-

quenting the river. The distance between the bridges is

ample to admit of manoeuvring or anchoring vessels or tows

of reasonable length, which after passing one bridge may be

delayed to await the opening of the draw in the next.

In May, 1904, the plans were approved and a license

issued by this Board, which was thereafter forwarded b}'"

the Joint Board to the War Department for approval. In

October, 1904, a public hearing was given by Lieut. Col.

J. H. Willard, IT. S. A., engineer in charge of the district

in which the bridge is to be located, on the question of

whether the proposed bridge would unreasonabl}'" interfere

with the navigation of the river. The chairman of the Joint

Board and the chairman of this Board, among others, were

heard in support of the license.

The decision of the War Department has not as yet been

rendered.
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Dry Dock.

At the last session of the Legislature a resolution was

passed relating to this subject, being chapter 108 of the

Resolves of 11)04, and reading as follows :
—

Mesolved, That the board of harbor and land commissioners is

hereby instructed to investigate the advisability of constructing at

the expense of the Commonwealth a dry dock in Boston harbor,

and to report thereon to the next general court not later than the

fifteenth day of January in the year nineteen hundred and five,

including in the report, if the board deems it expedient, sugges-

tions as to the nature of the dock that should be erected, its loca-

tion, and an estimate of its probable cost, and any other matters

which the board may deem desirable.

The advisability of constructing at the expen'se of the

Commonwealth a dry dock in Boston harbor involves many
considerations, of which the primary question is the finan-

cial one, and that becomes no less important when consider-

ing the public demand, most vigorously expressed at the

present time, in favor of economy. There are, however,

other considerations of great force, and which are entitled

to be weighed most seriously, as relating to the proper

equipment and further success of the great port of New
England, to which the Federal government is generouslj^

contributing for the purpose of making it second to none in

offering facilities for a great commerce.

In pursuing its investigations the Board has collected and

tabulated the existing facilities for docking at the port, has

extended its inquiries wherever in this country and abroad

data of value were to be obtained, and has given a public

hearing in order to get a full expression of the Anews of the

merchants of Boston and all local interests.

In October, 1902, the retiring president of the Boston

Associated Board of Trade in an address said: "We can

see but one thing lacking necessary to give the great vessels

of to-day and the near future all the accommodation of a first-

class port, and that is a dry dock of the most approved and

modern type, and not less than 800 feet in length. Private

capital cannot be invested for such a purpose, for it may
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not pay for many years ; but the State should also provide

this important instrument of commerce. It is not a fad, it

is not a luxury, but an actual necessity ; and we shall have

no right to call our port a first-class one until it is done."

On Feb. 1, 1904, there was presented to the Legislature

a petition in behalf of the merchants of Boston for legisla-

tion to provide for the construction by the Commonwealth

of a dry dock on the Commonwealth flats at South Boston.

In support of this petition, at the hearing before the com-

mittee on harbors and public lands, the Boston Chamber of

Commerce, the Merchants' Association and other mercantile

bodies were represented. They stated that the existing

Simpson dry docks at East Boston were ample for the size

of vessels for which they were built, but that they were not

large enough to accommodate the larger vessels now fre-

quenting the port ; that foreign steamship managers had

called attention most emphatically to the need of a large dry

dock in Boston harbor, for use in case of accident happening

to one or more of the larger vessels. These views were

repeated at the hearing before the Harbor and Land Com-
missioners, on Dec. 8, 1904.

From, the records of the Boston Chamber of Commerce we
learn that in 1903 there entered Boston harbor 37 vessels,

and in 1904 22 vessels, too large to be docked in the

Simpson dock. These were all foreign-owned steamships,

most of which were sailing to and from their home ports,

and would dock in Boston only in case of serious accident,

docking for periodical cleaning and painting ordinarily

being done at the home port. A few, probabh^ not more

than 8 or 10, of these vessels sailing from other than their

home ports might, however, dock in Boston, providing the

rates were not more than those at the Mediterranean ports

from which they were sailing.

In order to learn to what extent other ports are provided

with dry docks, tables have been prepared, from information

obtained in Lloyds Register and the Register of United

States vessels, the first showing the number of dry docks

and marine railways or slips of various sizes tliroughout the

world, — this list includes naval docks as well as commercial

docks ; the second showing the number of commercial dry
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docks and marine railways or slips in the principal ports of

the world. The following table shows the present facilities

for docking vessels at Boston :
—

Dry Docks and Marine Railways in Boston Harp.or.

[All dimensions in feet.]
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Navy Yard, old dock, . Stone, 389 364 80 30 60 44 30 25 9.6

Navy Yard, new dock,
j

Stone and
concrete, j

750 729 114 72 101.5 75 35 30 9.6

Simpson's dock No. 1, . Wood, 477 455 81 49 66 41 24 18 9.6

Simpson's dock No. 2, . Wood, 255 250 68 34 45 30 22 18 9.6

Simpson's dock No. 3, . Wood, 165 155 44 28 33 22 18 13 9.6

During the neap and spring tides the depth of water over the sills of the various dock
will vary from 1 to 2 feet more or less from the depths given in the table.

In case of necessity, 18 feet additional length on floor can he utilized in Simpson's

Dock No. 1,

The Navy Yard new dock is nearly completed.

Plans and estimates have been prepared at Washington for a third graving dock at the

Navy Yard, about 650 feet long.

It is proposed to reconstruct Green's wooden dry dock, which will take vessels of 165 feet

length and 12 feet draft.

Marine Railways at East Boston.

Atlantic Works marine railways :
—

No. 1 has cradle 244 feet long, 70 feet wide ; can take vessels

drawing 11^ feet forward, 14^ feet aft, and not exceeding 1,800

tons net weight.

No. 2 has cradle 200 feet long, 58 feet wide ; can take vessels

drawing 12^ feet forward, 15J feet aft, and not exceeding 800 tons

net weight.

No. 3 has cradle 135 feet long, 43 feet wide ; can take vessels

drawing 14 feet, and not exceeding 500 tons in weight.

Lockwood's marine railway has cradle 150 feet long ; can take

vessel drawing 8 feet forward and 13 feet aft, and not exceeding

600 tons register.

The Simpson patent dry dock 'No. 1, which will accommo-

date vessels up to 450 feet in length, 60 feet in width and
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18 feet draft, is the only dock in Boston outside the Navy
Yard which could take vessels of any considerable size.

The recent records of this dock are as follows :
—

Nunlber of Times
Vessels placed

in Dock.

Number of Days
Dock, in
Use.

1902 61 153

1903, 71 147

1904, 68 141

showing that the dock has been in use but little more than

half the time. No commercial vessels are placed in the

Navy Yard dock except when the Simpson dock is occu-

pied, as that dock for the last fourteen years has been longer

than the one at the Navy Yard.

From the records of the Simpson docks it would appear

that the No. 1 dock, 455 feet long on bottom, can accommo-

date all the vessels which are too large to enter either the

No. 2 or No. 3 docks ; in fact, it has been used to dock

many of the smaller vessels which could not be seasonably

accommodated in the smaller docks.

Four times during the past seven years vessels could not

wait until the Simpson dock was available, and so were

docked at the Navy Yard. It is a fair inference, from the

records of the last three years, that no material increase in

the demand is likel}^

Inquiries fail to develop instances of the larger class of

steamships seeking a port elsewhere than at home for sub-

stantial repairs, because of insufficient dry docks at Boston

;

at the same time, it might be unwise to rely on the contin-

uance of such exemption.

A complete list of steamships docked for repairs at Simp-

son's, for the past three years, is as follows :
—

1903.

Jan. Steamship "Isle. of Kent," 3,038 tons. Had been in

conision with a Spanish steamship, which was sunk.

Extensive repairs to stem, new frame, and plates.

Paid for 19^ days' dockage.
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1903.

April.

May.

June.

Oct. and

Nov.

1903.

Jan.

April.

July.

Sept.

1904.

June and

July.

Steamship " Wilster," 2,101 tons. Had been ashore.

Remained in dock a long time for surveys, and finally

patched, and went to New York for repairs. Went
in a second time, surveyor not being satisfied with

the patching. Paid for 18 days' dockage.

Steamship " Timandra," 1,500 tons. Ran on rocks,

outward bound. Paid for 8 days' dockage.

Steamship "Prince George," 2,140 tons. General

work. Paid for 4 days' dockage.

Steamship "Indian," of Philadelphia line, 2,110 tons.

Had been ashore in Vineyard Sound. Being bound

to Boston, she was brought here, discharged and

docked. New York bid being less than Boston, she

was patched, and taken to Erie Basin, New York, for

repairs. Paid for 11 days' dockage.

Steamship " Aldany," 3,090 tons. Had been ashore.

Put on 57 new plates, and treated 58 others. Paid

for 30 days' dockage.

Steamship "Priestfield," 3,980 tons. Had been ashore.

Put on 12 plates, and again had been in the ice, put

on 15 plates. Paid for 6 days' dockage.

Steamship " Peter Jebson," 3,535 tons, collier. Had
been ashore on Nix's Mate, outward bound, light.

Had new plates, and old ones taken out and straight-

ened. Paid for 14 days' dockage.

Steamship " Grayfield," 2,121 tons. Could not ascer-

tain cause. Paid for 4J days' dockage.

Steamship "Admiral Sampson," 2,104 tons. Had new
shaft. Had to wait for it, and docked a second time.

Paid for 9 days' dockage in all.

Steamship " Boston," 1,692 tons. Dominion line. Was
ashore twice on the Nova Scotia coast. Paid for 4

days' dockage in June and for 14 days in July.

The following tables show the facilities elsewhere :
—
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The most recent graving dock planned for the i)ort of

Liverpool is to be 800 feet long, with an entrance width of

135 feet; another dock, leading out of the Ilerculaneum

dock, is building, 745 feet long. The extra width of en-

trance of the first-mentioned dock is due to the difficult

approach rather than to the width of the vessels. It should

])e borne in mind that Liverpool already has the Canada

dock, with a length of 925 feet, a width of entrance of 94

feet and depth on sill of 32 feet.

The most recent floating dock planned is one now under

construction bj the Maryland Steel Company for the United

States naval station at Cavite in the Philippines. It is

to be 500 feet long, 100 feet wide in clear between side

walls, 30 to 35 feet deep over keel blocks, and lifting

capacity of 16,000 tons, with free board of 2 feet.

Size of Steamsliqys.

Letters of inquiry were sent to the owners of all steam-

ship lines coming to Boston, asking for a statement of the

size of their vessels, the probability of their requiring dock

facilities in Boston harbor other than those already existing,

the frequency and length of time vessels were usuallv in

dock for painting and ordinary repairs, and the desirability

of having repair shops and railways near to or alongside the

dock.

Other letters were sent to ship-building concerns both in

the LTnited States and Europe, asking for similar informa-

tion. Twelve replies were received to the fii'st set of letters

and twenty replies to the last.

The owners of the steamships frequenting the port which

are too large to use the Simpson dock stated in answer to

our inquiries that except in emergencies, such as injuries

which could not be otherwise repaired, none of these would

be docked in Boston even if there were a dock large enough

to accommodate them, except in the case of steamships

plying between Boston and Mediterranean ports which now
dock there ; and the only reason for making a change would

be lower dock rates and repair charges. The above are all

foreiarn-owned vessels.
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Name, Length and Tonnage of Steamships over 450 Feet Long
arriving at the port of boston during 1904, to december 1.

Name.
Number of
Times
entered

Length
(Feet).

Gross
Tonnage.

1. Oxonian, 4 459.0 6,306

2. Toronto, . 4 456.0 6,035

3. Consuelo, 3 461.5 6,025

4. Kingstonian, . 5 467.0 6,564

5, Bosnia, . 3 485.0 7,436

6. Bengalia, 2 485.0 7,659

7. Belgia, 1 485.0 7,507

8. Bethania, 3 485.0 7,492

9. Michigan, 9 490.5 8,000

10. Utopia, . 2 500.0 10,402

11. Bohemian, 9 512.0 8,548

12. Cestrian, . 7 512.5 8,823

13. Canadian, 7 530.0 9,301

14. Winnifredian, 9 552.5 10,405

15. Devonian, 7 552.5 10,418

16. Romanic, 7 550.0 11,394

17. Republic, 8 570.0 15,378

18. Cretic, . 10 582.0 13,518

19. Saxonia, . 10 582.0 14,281

20. Ivernia, . 10 582.0 14,058

21. Canopic, 7 578.3 12,097

22. Cymric, . 10

137

585.0 13,096

None of the foregoing vessels would dock here for clean-

ing and painting, unless they might be trading between
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Boston and sonic foreign port other than the home [)ort, and

these instances would be rare.

The Cunard steamships now building with turbine engines

are to be 780 feet over all, 7(50 feet on the water line, 8-"S

feet beam, 60 feet deep, and will require a depth over the

dock sill of about oO feet. The largest steamship in service

is the " Baltic " of the White Star line, 708.3 lect long, 75.5

feet wide and 49 feet deep.

The following is a list of some of the largest steamships

built since 1893, of which the " Cymric," " Saxonia" and
'

' Ivernia " have been quite constantly in the Boston ser-

vice :
—
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How Many of the Large Ue.s'.se?x coming to B(Mon 'would

use the Proposed Dock?

Vessels dock away from home only in emergencies. In

the case of a damaged vessel brought into the port of Bos-

ton, usualh^ a survey is first made, for whicli purpose she

may be docked, and then tenders asked for makino- repairs.

Owing to the surplus dock accommodations at New York,

and to the fact that at Philadelphia, Baltimore and Newport

News the docks are owned by the ship-building companies,

the lowest bids are usually received from one of these places.

After the contract for making repairs has been let, the ship

may be held dry-docked at Boston while being patched or

having temporary repairs made, and then allowed to proceed

to New York or elsewhere for the permanent repairs. While

this may result in delay and consequent loss to the ship

owner, it enables the underwriters to effect the repairs at

the least cost to the insurance company.

As a rule, the cost of repairs in foreign ports is much less

than in the United States; in addition thereto, all steamship

lines have at their home port a superintendent who has

charge of the repairs and maintenance of vessels, which

facts enable them to be repaired at the home port much
cheaper and better than at a foreign port ; wherefore, almost

invariably if the damage to a vessel is such that she can

reach her home port with temporary patching or repairs, she

proceeds there for permanent repairs.

This, however, is not always true ; as, for instance, one

of the American line steamships built at Philadelphia was

recently sent to Belfast, Ire., for a thorough overhauling,

the cost of labor and the facilities being such that it could

be done more cheaply there than at the yard where she was

constructed.

The question, then, has the lack of a large dock kept or

will it keep any vessels from coming here, is one to be con-

sidered.

The reasons for new lines or sinoie vessels coming- to a

port are primarily the amount of merchandise to be received

or shipped. No ship would go to a port simplj^ because a

dry dock existed there, except through necessity. If re-
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munerative business were to be found at a port, vessels

would go there whether the port had dockmg facilities or

not. The only case in which they would have an}^ bearing

would be at places Avherc the amount of business and rates

were practically the same ; for instance, if one port had no

docking facilities, and another very good ones, preference

would undoubtedly be given (other things being equal) to

the well-equipped port.

It follows that the business of a large dry dock would be

very limited in Boston, and practically it would only be

called upon to dock vessels over 450 feet long that had met

with some accident which rendered an inspection or examina-

tion below the water line absolutely necessary ; and then in

all probability it would be used simply for making such ex-

amination and temporary repairs as would enable the ship to

reach some other port, where permanent repairs could be

made at less cost. The number of ships of this length which

entered Boston during the year 1903 was 37, and in 1904

was 22 *
; and not one of these on any passage was injured

in such a way as to require the use of a dry dock.

What Type of Dock is Preferable.

From all the information which the Board has been able

to obtain, it would appear that either a graving or floating

dock would accommodate vessels in a satisfactory manner.

Many ship owners and builders prefer one, and many the

other. In some locations proper foundations cannot be

readily secured for a graving dock, while in other places it

would be difficult to obtain the necessary depth of water in

which to locate a floating dock. The class and amount of

business to be done have a material bearino- in deciding

which is better adapted to a particular locality.

A Floating DocJc.

Wherever firm foundations cannot be readily obtained for

a fixed dock, it is almost always practicable, by reason of

soft bottom, to obtain the necessary depth of water for a

* See table opposite.
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2 70 -4 VX •j^ • • • • • • • • 9 • e 13
280 13 X yX Xy • 9 9 ^ 9 9 • • 8
290 17 V"XXXyX XXX XI9 9 2
300 9 VXX XX© 9 9 9 • 5
3 1 O 8 ><^XX XX
3 20 1 1

yX X, yV 9 1

3 30 17 yX x^ yy X yX 9 9 • 9 4
340 16 )<; /s Xj XX X X e 9 9 9 9 5
350 14 XXy yX X• 1

360 9 ^XX Xy 9^
1

370 13 XXX XX XXXX• 1

380 5 ^K^XX ® 1

390 1 1
VVyyyy XX400 9 XXXXXX

4 1 O 3 y
^.20 6 XXXX
430 5 ^ "^^
440 6 XyXXXX450 4 yX < z <^f a ;it /, 5 m 35 o 1 Di- Y C o<fk460 3 ^
4 70 1

480
490 5 XXXX500 1

5 1 O 2 X
5 20
5 30 1

5 40
550 3 XX
5 eo
5 70 1

5 80 4- X )<^

5 90 1 n
TOTAL 2^1 65

Note — X Forei gr. Domestic





1905.] PUBLIC DOCUMENT— No. 11. <)0

floating dock. When a vessel is raised on a floating dock,

she is above the level of the water, so that light and air

have free access to her bottom, thus facilitating drying.

Should a Hoating dock be built in sections, it could be

so o})crated as to give an equal bearing to all ])ortions

of an old vessel, and thus avoid straining, however much

her lines may have become distorted. Inasmuch as such a

dock possesses less longitudinal stiffness than a graving dock,

should the damage to be repaired extend over a considerable

length of the vessel, it would be more difficult to keep her

properly supported at all points than in a masonry dock.

A floating dock also could be moved about a harbor, or

from one harbor to another, if necessary ; it also could be

careened so as to dock a vessel having a considerable list

;

but such an operation would be performed at some risk of

Injuring the dock.

A floating dock could, if required, partiallj^ raise a larger

ship than it is designed to handle, so that repairs might be

effected, as, for instance, around the propeller shafts, even

if the whole vessel should not be raised out of the water.

Further, it could lift a vessel much longer than itself, pro-

viding the vessel should have the necessary strength to

stand the strain due to the non-support of an overhanging

bow and stern.

While generally the first cost is less than a masonry dock,

still, it wants more constant care and must be out of com-

mission a longer time than a masonry dock, for the purpose

of making these periodical inspections and repairs, and the

cost of maintenance is greater. In fact, it must be borne in

mind that a floating dock needs practically the same care as

a ship, must be cleaned, painted and docked as frequently,

and at all times requires a crew to look after it. The berth

or basin in which the dock is operated also would periodi-

cally require dredging for its maintenance.

A Masonry Graving DocJc.

Masonry graving docks require a solid foundation, and

should be located, if possible, in rock or hard-pan forma-

tion. In such places it would be difficult to secure by arti-
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ficial mean.s the necessary depth of water for a floating- dock

of the same capacity.

A masonry dock, owing to its nature, ^vhen properly built

should require very slight repairs, there being practically

nothing to get out of order excepting the macliiner}^ and the

gates or caissons closing the entrance. The maintenance of

the machinery and its operation is less expensive than that

of a floating dock, owing to its being installed and operated

in large units in a single house. The same machinery also,

where the docks are near together, is available for operating

more than one dock, and, housed in masonry buildings,

could be more readily taken care of and left with less im-

mediate supervision than would be the case with floating

docks. The amount of water to be pumped is greater with

a graving dock • but if the pumps are properly proportioned,

it need not take longer to dock a ship in a masonry than in

a floating dock. The dock itself being fixed, and there being

ample space around the vessel, she can be as easily, if not

more readily, adjusted in place than in a floating dock. In

case of infrequent use, the maintenance charges for the

masonry dock would be very much less than for the floating

dock.

In docking vessels for extensive repairs the masonry dock

oflers the best facilities for shoring up the vessel, and pre-

venting her becoming strained or further injured. Where
the range of tide is considerable, a large portion of the water

in the dock could be allowed to drain out with the falling

tide without the cost of pumping, unless it were desirable

to clear the dock more rapidly.

In studying the tables showing the location of the various

dry docks throughout the world, it will be seen that floating-

docks are generally in use vs^here it is difficult to obtain

proper foundations for masonry docks. In some ports very

great expense has been incurred to secure such foundations.

The opinions of ship owners, ship builders and experts,

learned through letters of inquiry and from papers presented

to the last National Navigation Congress, held at Dusscl-

dorf in 1902, are herewith given somewhat at length, as

testimony of the highest authority.
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Answers received fkom Ship Builders and Ship Owners.

P^rom the point of view of the vessel owner, what are the advan-

tages or disadvantages between fixed masonry dry docks and float-

ing dry docks?

Morse Dry Dock and Rejyair Company, Brooklyn, N. Y. —
There is a difference of opinion, but the majority of steamship

owners believe that the sectional floating dock is easier on the

ship, as it conforms to her shape, while in the graving dock the

ship is forced to the shape of the dock. Then, again, the cost of

construction and operation of a floating dock is less. A ship can

be docked in half the time it requires in a graving, dock.

Maryland Steel Company, Boston. — The floating dock has the

advantage over graving docks in being capable of adjustment to

injured ships having any list or change of trim, and carries the

ship easier than the rigid graving dock. In support of this I

might call attention to the successful government tests in docking

the battleship "Illinois" in the NewOrleans floating dock, when

there was neither cracking of the cement nor cutting of the blocks
;

proving that the tender bottom of even a battleship can be carried

on a well-designed floating dock with an evenly distributed pres-

sure and without a tendency to strain. The floating dock gener-

ally lifts a vessel in about half the time required by a graving

dock, and, in lifting the vessel above water, permits the hull and

paint to dry quicker ; also, gives better light for carrying on re-

pairs to the bottom of a ship.

The Neajie & Levy Sliipand Engine Company, Philadelphia, Pa.

— Owners have no objection to flrst-class floating docks, and they

are cheaper. Workmen can see better in floating docks than in a

deep masonry dock. Paint dries better on floating docks than in

deep masonry docks. Simpson type fixed docks of timber are

good for light and air. Many large steel pontoon floating docks

are now used in all parts of the world.

Moran Bros. Company, Seattle, Wash. — The question as to

whether a floating dock or a stone one permanently built in the

ground is the best depends largely on the local conditions ; as you

probably know there are many places where the formation of the

ground is such that it is an extremely expensive proposition to

build a stone or concrete dock ; and there are other places where

a dock can be practically blasted out of the solid rock, and of

course under those conditions the stone or concrete dock would be

unquestionably the best. A floating dock is a very convenient

way of handling vessels for repairs and painting ; the vessel is

above the surface of the water, which makes it convenient for
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handling machinery to and from her, and it also brings her up

where the wind and sun can ha%'^e the best chance to dry her off in

the quickest possible time for painting. But this whole proposi-

tion as to which would be the best for local conditions depends

altogether on the conditions that exist ; and it would be impossible

for us to advise you in an intelligent way on this subject.

The Townsend-Downey Shipbuilding Company, Nevj York. —
Either type is satisfactory if properly constructed, equipped and

operated. Trade and site should decide type of dock.

Union Iron Worlcs, San Francisco. — Consider floating docks

more desirable as repairs can be made more cheaply than on a

graving dock.

Merchants arid Miners Transportation Company, Boston. — The
advantages of a floating dock over the graving dock are : the

accessibility of the vessel, and, when the vessel is docked for

painting, quicker drying on account of freer circulation of air.

Dominion Atlantic Raihoay, Boston. — From the ship owner's

point of view, I should say none ; from the dock owner's point of

view, a great deal.

The Atlantic Works, East Boston. — We consider that this is

largely a question of opinion. Painting and repairs can be done

more advantageously in a floating dock. More skill and care are,

however, required to safely place a vessel in a floating dock than

are required in a fixed masonry dock.

Leven Ship Yard, Dumbarton, Scot., Wm. Denny & Bros. — Our

answer to this entirely depends upon circumstances. E%^ery place

is not suitable for a floating dock, which requires a large water

surface and plenty of water; but if these two conditions be

granted, we are in favor of the floating dock : first, because the

ground is not always suitable for constructing a dry dock, except

at great expense, and also the length of the vessel is absolutely

restricted by the length of the dock ; whereas, in a floating dock,

a certain additional length can be allowed to project over the ends.

Robert Stephenson & Co., Limited, Hebbttrn-upo7i-Tyne, Eng. —
(a) The construction of a floating dock is considerably cheaper

than one built of masonry.

(&) A floating dock can be so arranged that vessels can be

docked on the side ways, saving considerable area of land

;

whereas in dry docks it is necessary that the dock must extend

inland instead of parallel with the river bank, as in the case of

pontoon docks.

Workman, Clark & Co., Limited, Belfast, he. — As to the ad-

vantages and disadvantages between masonry and pontoon docks,

opinions are ver}' varied ; but we should say that, from an
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owner's point of view, tlie pontoon is preferable, as it enables the

vessel to be docked and undocked with greater speed, owing to

the pumping being more rapid, and the fact that it is immaterial

what the state of the tide is when the vessel is taken on or off.

Vulcan Steel Works, Stettin-Bredow, Ger. — B'or long passenger

and freight steamers it is preferable to have a floating dock,

divided into several sections ; because the keel of tliese ships,

especially of old ones, is no longer straight, and a floating dock

accommodates itself to the form of the keel. For short, heavy

ships, war ships, for instance, a dry dock is preferable.

Burmeister & Wains Machine and Shipbuilders, Copenhagen, Den.

— Floating docks have the advantage of the air getting about the

vessel. Graving docks have a rigid base for keel and bilge blocks,

and are considered better for the larger class of steamers and

battleships.

William Beardmore & Co., Limited, Glasgow, Scot. — Fixed

masonry dock preferable.

Farness, Withy & Co., Limited, West Hartlepool, Eng. — (a)

Floating dock : a floating dock is an economical dock to build, to

start with, but you require (1) a very heavy draught of water
; (2)

also repairing quays in connection with the dock. These docks

are very handy for doing ordinary painting jobs, but for large per-

manent repairs a masonry dock is the best.

(b) Masonry dock : a masonry dock is very much superior to a

floating dock, always providing you have good foundations on

which to build the dock. The up-keep of a masonry dock is very

low indeed, providing the dock is well built, the foundations good,

and the dock is in a good position.

Allan Line Royal Mail Steamships, Boston. — We have had no

experience in floating dry docks, but they are generally considered

as a good deal more risky, and serious accidents have happened

with floating docks.

The Cunard Steamship Company, Boston. — For painting and

ordinary repairs the floating dry dock is preferable, as affording

much better circulation of air for drying the bottom, much better

facilities for reaching your work, and much less loss of time in

labor and expense of getting materials to the bottom or floor of

the dock ; as the floating dock is practically on level with the pier,

while the masonry dock is many feet below the pier level.

For extensive repairs (such as having the keel removed or a

large number of plates in the bottom renewed,— work requiring

the steamer to be shored to keep her from straining) the fixed

masonry dock is preferable for large steamers, as it has greater

rigidity, and is less liable to strain the vessel.
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Such work may be done on a floating dock ; but, as the different

sections of a floating dock are sure to be affected more or less by

the movement of water under it, there is danger of straining where

the steamer is large and the damage overlaps two or three sections.

There is a lack of stability about it ; and, if called upon to sup-

port a very heavy steamer for a period of weeks, it might recede a

little in one or two sections from its original position, and this

would almost surely result in straining to the steamer in the dock.

White Star Line^ Boston. — We prefer fixed masonry dry docks,

as being more reliable and efficient. "We believe that a floating

dry dock in this harbor could not afford the same depth of water

as a masonry dry dock, and neither would it offer the same facili-

ties for repair work.

The Clyde Steamship Company^ New York. — All floating dry

docks exert an irregular strain on ships, because it is impossible to

keep the upward pressure at all sections uniform. Masonry or

graving docks are free from this objection, and safer in every way.

The Metropolitan Steamship Company^ Boston. — I am not aware

that it makes much difference to the owner of steamships whether

the docks are floating or masonry.

Eastern Steamship Company ^ Boston. — Don't know that there

is a great advantage (from an owner's stand-point) in a fixed

masonry over a floating dock ; but my preference would be for the

masonry dock.

Boston Tow Boat Company, Boston. — We favor fixed masonry

dock.

The William Cramp & Sons Ship) and Engine Building Com-
pany, Philadelphia, Pa. — Our preference is for fixed docks.

Newport Neivs Shipbuilding and Dry Dock Company, Newport

News, Fix. — Most vessel owners prefer to dock in graving docks.

Fore River Ship Building Company, Quincy, Mass. — From the

point of view of the vessel owner, a fixed masonry dock involves

less risk in docking and handling vessels to and from dock, and

a greater convenience and despatch in handling heavy weights
;

whereas a floating dock offers some advantages in carrying on

painting and light repairs, from the advantages of greater Light

and better air for drying, accessibility for men and light materials.

P. Verbeet, of Wm. H. Midler & Co., Rotterdam, Holland. —
Graving docks or floating docks give both the same satisfaction,

same risk or danger, and ship owners have no preference for either

of these dry docks.

If the ground consist of rock or any other hard substance,

which is proved not to allow penetration of water, and if rise and

fall of the tides make a large difference in the water level, graving
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docks are preferred ou account of being able to get rid of a great

amount of water without the assistance of pumps. In cases of soft

bottom and little rise and fall of the tide (like in this port), float-

ing dry docks are preferred.

Amsterdamsche DroogdoJc-Maatschappy, Amsterdam, Holland.—
The advantage in a floating dock is, you can lay this dock wherever

it is convenient ; secondly, for painting or repairing purposes the

ship stands dry and is round about well aired, as the ends of a

floating dock are open ; in the third place, a smaller cost.

The disadvantages of a graving dock are : it has to be made in-

land, with a canal leading to this dock, which is in many cases

very expensive ; secondly, it is always damp and unhealthy for the

men to work in ; thirdly, the ship's bottom is not so well visible

and not so handy, especially for repairs.

Here in Europe ship owners and navigators rather dock in a

floating dock than in a graving dock ; in fact, we have of late had

ships from English owners to dock with us, in preference over

England.

A floating dry dock is certainly a useful instrument, especially

with a repair shop near it ; and, however this is not absolutely

necessary, it is certainly an enormous advantage.

Our steel dock can be lengthened if necessary.

The way you have put the question induces me to make the fol-

lowing clear to you for a better judgment ;
—

A floating dock can be lengthened to almost any length ; but

please mind, that, although lengthened, the floating power per foot

length does not increase. If you have a floating dock 400 feet

long, able to lift 4,000 tons, and you would dock a steamer of say

4,000 tons and 200 feet long, then you could not do this, because,

to enable you to apply the full capacity of this dock, it must then

also be loaded over the full length. This, of course, applies only

to floating docks, and not to graving docks.

A. Rodger & Co., Port Glasgow, Scot. — Think quite immaterial

to ship owner whether vessel in dry dock or floating dock.

Vickers, Sons & Maxim, Limited, Barrow-in-Furness, England.

— A dry dock of masonry is no doubt better and more lasting

than a floating dock. The cost of the former is much greater, but

the up-keep of the floating dock is more expensive. The floating

dock has the advantage of more light and air under the vessel

;

also, if necessary, it could be taken to another port. From an

owner's point of view, it is immaterial, provided the dues are the

same.

Harland & Wolffe, Belfast, Ire. — If the floating dock is placed

in a position where it is easy of access, there is not much difference
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to the owner of a vessel ; but the repairs to a floating dock are

much more frequent and costly, and for a harbor trust the masonry

dock is looked upon as the more desirable in this country.

Opinions in Regard to Floating and Graving Docks.

Mr. Howard G. Holmes, Gonsultiyig Engineer, San Francisco. —
The principal and only real advantage in floating over graving

docks is that the vessel using the same is above the surface of the

surrounding water, and open to the free circulation of air, which

greatly facilitates the rapid drying of the bottom and painting
;

the other advantage, which applies only to docks not exceeding

2,500 tons capacity, is the first cost, or that of construction. The
disadvantages are, first, cost of maintenance. In case of a wooden

dock, the interior as well as the exterior must be protected from

the ravages of the marine worms, — the Teredo and Limnoria.

While this would not apply to a steel dock, the cost would be

offset in the latter by the expense of protecting the various parts,

braces, girders, bulkheads, piping, etc. (and their name is legion

in a dock of any magnitude), against destructive oxidation from

the action of salt water both inside and out. From data I have

gathered from marine surveyors, it would be necessary to repaint

every year for the first four years, and then at least every two

years. This is especially true where there is any structural work,

such as riveting and bolting. You can readily understand that

any large structure composed of structural steel, riveted and

fastened, exposed to the constant strain of the swells and strains

brought upon it from lifting inert bodies, must require constant

examination as to the condition of the various connections, and

necessarily some repairs.

Herr Hoivaldt, Koinmerzienratli, Kiel, Ger. (Report Int. Navi-

gation Cong., Dusseldorf, 1902).— From all I have said we may
come to the following conclusions : it is advisable to build floating

docks in all those places where the soil is not especially well suited

for building dry docks, as the former require the least building as

well as working expenses ; the composite docks combine the great-

est profit with a safety equal to other systems ; the floating dock

has the greater advantage in comparison with a dry dock, the more

the building ground renders it difficult to build the latter ; the

floating dock requires less working expenses than the dry dock in

those places where there are vessels of all sizes to be docked
;

repairs are more advantageously and more easily executed in float-

ing docks, and it will take less time for the bottom of a vessel to

dry in a floating dock ; and, lastly, there is no limit as to the

length of vessels in the floating dock.
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Ilerr R. Rudloff, Baurath, Brevterhaven, Ger. (Report Int.

Navigation Cong., Dusseldorf, 1902). — It follows from the fore-

going argument that the opinion prevalent among shipbuilders,

that dry docks have had their day and will soon be a thing of the

past, cannot be upheld by the faintest show of reasoning. The

fallacy of their verdict is further proved by the numerous large

graving docks which have been built within recent years, or are

being built at present in England, Cxcrmany and many other parts

of the world ; otherwise, we should be unable to account for the

decision of their builders and owners in any other way than that

they must have personal motives against floating docks.

A strictly objective investigation of the question whether a dry

dock or a floating dock is the more suitable dock for a certain

locality will, by the light of the fact disclosed in this report, lead

to the general conclusion we are about to enunciate. Of course

there may be exceptional conditions to be considered ; each indi-

vidual case in practice will have to be dealt with and decided on

its own merits, and certain local conditions may be such that they

will outweigh all other considerations.

Private shipbuilding firms, who wish to possess a repairing dock

of their own, will preferably choose a floating dock. As a rule,

such a firm will be in a position to build a dock in their own yard,

employ their own men and appliances, and save money thereby.

They will be able to construct such a dock in much less time than

a dry dock, and will therefore be sooner in a position to use the

dock and earn money with it. Moreover, a floating dock can be

moored off the shore, and will not occupy any site which can be

utilized for other purposes. This is often a great advantage, be-

cause land may be very dear in the neighborhood of the ship yard,

and the room may be cramped already. The consideration that a

floating dock does not require a site on dry land, like a graving

dock, may outweigh those of greater cost and shorter life of the

former.

Private companies, on the other hand, who own a fleet of large

steamers, will do better if they build a dry dock for their own use,

as the construction of a floating dock will not offer to them the

same advantages as to a shipbuilding' firm.

Likewise, preference will always be given to dry docks every-

where they are wanted as an integral part of an expensive system

of docks of a first-class harbor, unless the ground is exception-

ally bad for the construction of a graving dock, or there is no

land to be had for such purpose, or the configuration of the

shore and adjoining land is such that dry docks cannot be built

in a convenient position without interfering with the general
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arrangement of the harbor. In every case where dry clocks are

to be built these should be made of ample size, even at the risk

of somewhat increasing the working expenses. The fact deserves

to be mentioned here, that the most recent practice in England is

to construct, instead of two dry docks side by side, a single one

of twice the length of a medium-sized dock, and to divide it into

suitable sections, so that ships of various lengths can be docked in

them without much extra pumping. Such a dock will no doubt

fulfil all requirements of the port and neighborhood for a time, as

regards the steadily growing tendency of making ships longer and

longer every day ; and yet it will also be able to accommodate

shorter vessels without any undue increase in the volume of water

to be pumped.

For harbors in newly opened up colonies, floating docks will of

course be chosen in preference, as already stated, and dry docks

only under exceptional circumstances constructed in these places,

especially nowadays, when it is no longer considered a risky ex-

periment to have floating docks finished complete in the home
country, and to tow them with tug boats for thousands of miles

across the ocean.

In a discussion at the International Engineering Congress,

at Glasgow, in 1901, Admiral Sir Gerald Nowell remarked

that undoubtedly the Admiralty preferred graving docks to

floating docks ; but that did not mean that floating docks

had not a sphere of utility in places where graving docks

were not possible. That he was at the Admiralty at the

time that the new dock for Bermuda was projected. They

tried to find a location for a graving dock, made borings

everywhere, but could find no suitable place, and so had to

fall back on the floatino- dock.

Only a Dock of the Largest /Size icould he justified Here.

As there now exists in Boston a dock capable of receiv-

ing vessels up to 450 feet in length, which is used but little

more than one-half the tinie, there would seem to be limited

need for the construction of another dock, unless it were

capable of accommodating the largest vessel now coming or

likely to come here in the future.

The new dock at the Nav}^ Yard, 750 feet long, could

accommodate any such vessel : and, unless it should be

sho^s^n that the government dock would absolutely not be
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available hi cases of emergency, reasons for constructing'

another dock arc not readily apparent. Should, liowcver,

another be built, it should be large enough, whether float-

ing or graving, for the largest class of prospective steam-

ships.

There is a prevalent opinion'that no dock should be built

by the Commonwealth to compete with local companies.

Private enterprise should be given every inducement to

carry on all classes of business, leaving to the (common-

wealth the duties only of government.

If it is, as the merchants have testified, necessary to have

a dry dock in the harbor, and private capital cannot see its

way clear to construct it with a reasonable prospect of

return, and the Commonwealth should decide to construct

one, it should be so conducted as to furnish every possible

facility for the repair of vessels, regardless of any expecta-

tion of a profit on the investment ; and it should not be

allowed to compete in any way with the business which

existing private docks are capable of handling.

In former years, when the dock at the Navy Yard was the

largest in the harbor, it was used a number of times for

docking injured vessels which could not be taken into other

docks ; but in each case the permission for such use was

granted only after the government was assured by the

owners of the private docks that they could not dock the

vessel.

Both for the protection of the vessel owner and the private

dock owner, the rates at a Commonwealth dock should be

substantially the same as those at the private dock in so far

as these are based on a fair return for the cost of service and

interest on the investment. It is probable that for many
years the receipts would not pay the actual expenses of

operation, and the interest and sinking fund requirements

on the cost of construction would undoubtedly be an annual

charge on the tax payers.

Inquiries were made by letter of the various dr}^ dock

companies as to the rates charged for docking vessels in

different ports. From the replies received it was learned

that the actual cost had verv little to do with the rates
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charged. In most places the docks are more or less in-

timately connected with the shops doing repair work, or are

owned by the parties owning the wharves or wet docks, and

are operated merely as an incident to the repair and general

business. Thus the charge for the use of the dock is regu-

lated to a greater or less extent l^y the amount of repair

work to be done, or by special arrangement in connection

with the use of wharves or wet docks occupied b}^ vessels.

In New York, owing to the competition caused by there

being more docks than are required for the business avail-

able, the charges are practically nominal, being in many
cases as low as 3 or 4 cents per ton per day. The result of

this has been that a number of the dry dock companies

have become more or less financially embarrassed.

In general, the evidence goes to show that there is no

regular fixed charge, but that each vessel is charged what

the owner of the dock believes to be obtainable.

The published rates in some instances state the price for a

moderate-sized vessel, and al)ove that whatever the dock

owner chooses to charge. The highest rate is 30 cents per

ton per day for vessels under 3,000 tons, at San Francisco
;

and the lowest about 3 cents per ton, at New York. In

England the published rates var}^ between 3 or 4 cents per

ton per day, or from 12 to 15 cents for the first twenty-

four hours and less for longer periods.

Location.

In deciding upon the best location for a dock, various

conditions are to be considered. The foundation for a

masonry dock should be rock or hard-pan ; for a floating-

dock, clay or other material easily dredged, and in which a

basin can be most easily maintained. The location should

also be convenient of access to the vessel and to the work-

men to be employed.

A floating dock should be in a sheltered localit}^ where

it would not be liable to injury from storms, and where it

could be readily moored without interfering with navigation.

In either case the location should be convenienth' connected

with a plant for the repair of vessels and machiner}^ If
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practicable also it should be such that tracks can be readily

extended to it from a general railroad system.

If it be determined to construct a dry dock surveys and

examinations should be made of different sites, including

borings to ascertain the character of the foundation or ma-

terial to be excavated. Accessibility to repair shops, lail-

road facilities and conveniences should also be considered,

and a careful estimate made to fix upon the place where the

dock could l)e constructed most economically ; its initial

cost, annual expense of maintenance and operation, as well

as cost of making repairs to vessels, being important factors

in the decision.

At Boston favorable foundations could be obtained at a

number of different points for masonry docks, and a basin

could readily be excavated on the Commonwealth flats at

South Boston or elsewhere for a floating dock, so that it

seems as if the decision as to which is better should rest on

other reasons, viz. : the proximity of the location to repair

plant and railroad accommodations ; the frequenc}^ with

which the proposed dock is liable to be used ; the probable

cost, and the possibility of obtaining favorable terms for its

operation and maintenance ; the opportunity for further

enlargement ; its relation to the wharves and channels of

the harbor ; and its accessibility from the business section

of the city. At the same time, if, as seems probable at

present, there should be but little demand for the use of a

large dry dock at this port, the elements of annual charges,

repairs and comparative indestructibility would be in favor

of a graving dock rather than a floating dock.

Cost.

A masonry dock for Boston should be not less than 800

feet long, and a floating dock should be capable of lifting a

load of 20,000 tons and have a length of not less than 600

feet. The cost of graving docks depends largely upon loca-

tion and character of foundation, so that it is practically

impossible to make a reliable estimate of the cost of a

proposed dock simply hy comparison with those already

built. Docks of this character, as is shown by the tables
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following, have cost from $632 to nearl}' $5,000 a foot;

some of the more recent of the large-sized ones, built under

average conditions, vary from $1,500 to $2,000 per foot.

It has been impossible in many cases to separate the cost of

the dock proper from the cost of the accessories, which were

often included in the contract for its construction.

The cost of a steel floating dock is also a variable quan-

tity ; the larger ones, all of quite recent construction, vary

from about $52 to $100 per ton of lifting power. A con-

siderable part of the cost of some of these docks, however,

was the expense of transporting them from the place where

they were built to the port for which they were constructed.

The cost of the three largest floating docks as given does

not include the cost of preparing their berths.

For the above reasons, it is practicalh^ impossible to

determine the cost of a dock for Boston until the location

and tj^pe have been decided upon and the necessary exam-

inations made ; but in either case it would probably be not

less than $1,000,000, in addition to the cost of the site and

its preparation.
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There is uiKjuestionably a strong feeling alji'oad in the

comniunit}^ that the port of Boston should l)e provided with

dockino- facilities for the largest class of vessels of commerce ;

and that, if the dry docks at the Navy Yard are to be so

fully occupied by war vessels as in all prol)ability not to be

open to use by merchant vessels, then one outside the Navy

Yard should be built. And, further, that if the })robability

of earning interest money on the cost of building 'is insuf-

ficient to attract private capital, then the Connnonwealth

ought to defray the cost, with the hope that the indirect ben-

efit will be sufficiently large to justify the outlay. The

argument is based on the claim that the business of a great

port is largely dependent on the accommodations and facilities

afi'orded for its transaction, and that a large dry dock is one

of the essentials of an up-to-date equipment. As a general

proposition this must be admitted to be true, and a large dry

dock would be a very desirable acquisition to the port.

Whether a transportation company, if it could do its busi-

ness here witli greater economy and despatch by means of

larger vessels than those in use, would be deterred from

sending; such vessels here for fear of meeting with disaster

which could not be repaired for lack of adequate facilities,

is extremely doubtful, if not incredible ; and yet we realize

that no port can be said to be fully and adequately equipped

for business that lacks docking facilities for injured vessels,

and that it tells in a way against a port if a damaged vessel

is obliged to seek her repairing elsewhere.

It cannot be called a necessity in this instance, but rather

a great convenience, such as pertains to a perfectly appointed

household, and the lack of which would in all but extreme

occasions pass unnoticed. It is analogous to the need of an

emergency hospital in a small town, which might not be

wanted in a year, whereas in a large city it would meet with

a daily or hourl}^ call. Its need has also been likened to the

payment of an insurance premium to a casualty insurance

company, so that in case of accident provision for care and

repair would be at hand. All the arguments go to show

that it would be in itself a desirable acquisition

.

It is true that 22 difi'erent steamships, all too large for
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Simpson's dock, came to Boston in the aggregate 137 times

in 1904 without meeting with an accident which made it

necessary to dock for repairs ; and yet the risk was con-

stantly with them on every voyage, and will be with them
on every voyage they may hereafter make to this port.

It comes, therefore, to the question of whether it is wise

to spend the people's money for this purpose. To build a

graving dock 800 feet long would cost from a million to a

million and a half dollars. A masonry dock of that class

would have a long life. The old one at the Charlestown

Navy Yard, after sixty-seven years, is in good condition,

and but small repairs have been needed. If fifty-year bonds

were issued for the larger sum, with interest coupons at 3

per cent., and about 1 per cent, for sinking fund, an annual

sum of 4 per cent., or $60,000, would be required to be

raised by taxation, le^s such net income as the dock might

earn. Any estimate of such net income would be purely

guess-work, and it would therefore be safe to assume there

would be none for the present, at least. The final question

then is, can the Commonwealth afford to pay $40,000 to

$60,000 a year for some part or the whole of the next fifty

3^ears, with the hope of stimulating activity in the foreign

commerce of the port of Boston by supplying an adequate

depot for repairing the largest steamships so injured as to

be unable to return to the home port without making sub-

stantial repairs ?

While the investigation has evolved the issue into one

purely of ways and means, it has not satisfied this Board that

the probable use of a dry dock in the near future, or the

general advantages in the way of attracting additional foreign

commerce to this port, or the reduction of freight rates,

would warrant so large an expenditure of public money.

The appropriation under the resolve was $5,000 : ex-

pended $435.50.

Appropriatiox for Survey and Improvemext of

Harbors.

By chapter 28 of the Acts of 1903, an appropriation of

$10,000 was made for surveys of harbors and for improving

and preserving the same, and for repairing damages ocea-
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sioned by storms along the coa.st line or ri\er Imnks of the

Commonwealth.

The following expenditures from this appropriation \\(!i'e

made in December, 1908, under the authority of section 9

of chapter 9 (J of the Revised Laws :
—

Easterly shore of Dorchester,

Connecticut River, Hadley,

Total, ....

fill 22

442 87

$554 09

In 1904 the appropriation for the same purpose was

$5,000, from which sum expenditures have been made

during the year in the localities and to the amounts follow-

ing, viz. :
—

Bass River, South Yarmouth, $148 09

Connecticut River, Agawam, 11 86

Connecticut River, Hadley,

Cotuit harbor, .... 2,511 74

188 78

Easterly shore of Dorchester,

Green Harbor, .

32 42

71 65

Lake Anthony, ....
Menamsha Inlet,

.

11 35

119 55

Red River, Chatham, . 81 42

Vineyard Haven harbor.

West Bay, Osterville, .

234 97

426 74

Weymouth Fore River, Quincy, 11 20

Witchmere harbor, 63 25

Total, 5,913 02

Harbor Compensation Fund.

There was paid into the treasury of the Commonwealth

during the year, under chapter 146 of the Acts of 1897 and

chapter 96 of the Revised Laws, for tide water displaced by

work done under licenses granted b}^ the Board and for

rights and privileges granted in tide waters and great ponds,

the sum of 18,125.86, which was credited to the harbor

compensation fund for Boston harbor. The amount in this

fund on Nov. 30, 1904, Avas $424,749.39; the balance of

income from this fund in the treasury on the same date was

$12,772.41 ; the total income for the year was $15,409.33.
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COiMMONAVT^ALTH'S FlATS ImPROVE3IENT FuND.

The balance in the Commonwealth's flats improvement

fund on the first day of December, 1903, was $1,366,243.55.

To this has been added during the year $46,545.33 from the

income of the fund and $26,857.85 from sales and rents of

lands and other sources, making a total of $1,439,646.73.

Of this sum there has been expended during the 3''ear $124,-

632.06, leaving a balance on Nov. 30, 1904, of $1,315,-

014.67, subject to reduction for existing liabilities by reason

of the anchorage basin contracts under chapter 476 of the

Acts of 1901, and for contribution toward building Northern

Avenue and bridge under section 4 of chapter 381 of the

Acts of 1903.

The foregoing report is respectfully submitted.

WOODWARD EMERY,
CHARLES C. DOTEN,
OEORGE E. SMITH,

Comnnissioners.

Dec. 1, 1904.
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[A.]

[See page 4 of this report, ante.]

CONTRACTS.

The contracts entered into during the year are as follows :

1903.

Dec. 29.

1904.

Jan. 13.

Jan. 28.

Feb. 2.

Feb. 26.

April 4.

April 8.

June 2.

With Samuel N. Ames, Joseph P. Hallett and

Jehiel R. Crosby, for constructing a new en-

trance to East Bay, in Osterville,— amounting

to 15,674 10

With the Eastern Dredging Company, for dredg-

ing the westerly end of Bird Island shoal, nearly

opposite Pier 7, Grand Junction Wharves, East

Boston,— amounting to 3,604 90

With the Bay State Dredging Company, for dredg-

ing a channel and anchorage basin in Dorchester

Bay, between Savin Hill and Commercial Point,

— amounting to 24,334^02

With Charles H. Souther and John H. Gerrish, for

dredging channel at Bass River, in Beverly, in-

volving the expenditure by the Commonwealth
of 26,000 00

With Thomas E. Ruggles, for building an exten-

sion to a pile wharf belonging to the Common-
wealth and leased to the Boston Molasses Com-
pany, on the South Boston flats, — amounting to . 4,300 00

With the Harries & Letteney Company, for dredg-

ing a channel at Wollaston Beach, in Quincy

Bay,— amounting to 7,000 00

With the Roxbury Central Wharf Company, for

dredging a channel across the southerly end of

South Bay,— amounting to .... 8,000 00

With Kiely and Gleason,for building dikes on the

Connecticut River, at Hatfield, — amounting to . 4,302 50
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1904.

July 29. With Ruggles & Pei'kins, for removing rocks from

the entrance to Cotuit harbor, — amounting to . $1,837 00

July 29. With John H. Gei'rish, for dredging in Lake

Anthony, at Cottage City,— amounting to . 8,36187

Aug. 2. With Thomas & Connor, for building a timber

jetty at Bucks Creek, in Chatham,— amount-

ing to 858 00

Total, . $93,272 39
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|B.|

[See page 51 of this report, ante.]

REPORT OP^ THE SUPERINTENDENT, PROVINCE
LANDS.

Feovincetown, Mass., Nov. 30, 1904.

To the Board of Harbor and Land Commissioners.

G-ENTLEMEN :— As Superintendent of the Province Lands, I

respectfully submit the following report for the year ending Nov.

30, 1904.

The work on these lands has been prosecuted substantially as in

former years, by the transplanting of beach grass and the planting

of young trees and shrubs.

The season's work began about the first of April, by transplant-

ing bayberry and other shrubs on those areas covered in former

years by the transplanting of beach grass. In addition to bay-

berry and other shrubs, about 12,000 young pines taken from the

nursery and adjacent woods, and about 30,000 European alders

imported for this work, have been placed. The latter, judging

from experiments made with it, will doubtless prove of value.

The above work was continued until about the middle of June,

when it was suspended until about the middle of September and

then resumed. The transplanting of beach grass and bayberry

was carried on until the loth of November, covering during the

whole period about 30 acres, and extending the work eastward

from G-rand View toward the eastern boundary line of the lands.

In addition to the above work, necessary repairs have been made
on the road, which extends across the lands a distance of 2 miles,

and, as it is built of sod and is much used by the public, especially

during the summer months, requires close watching and careful

attention. Its present condition is very satisfactory.

There is marked improvement from year to year in the condition

of the territory covered during the several seasons since the com-

mencement of operations, the various kinds of shrubs and trees

making very satisfactory growth, considering the barren condition

of the soil and the nature of the work. Since reclamation and

improvement was commenced, about 240 acres have been covered
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with beach grass ; and wherever this has been done it has stopped

the drifting of the sands, which were rapidly advancing upon the

wooded sections of the reservation lying between the sand dunes

and the town of Provincetown. Within the above area there have

been introduced quite extensively various kinds of shrubs and

trees, which with careful attention and small expense will show

gradual improvement from year to year until the area becomes per-

manently fixed.

About 75 aci'es of barren sand dunes still remain unreclaimed,

including the balance of the centre range and the many small sec-

tions scattered throughout the reservation. This should receive

immediate attention, to stop the drift of sand thereon, as the longer

these sections remain uncovered, the more extensive the area be-

comes and the faster the drift.

It is estimated that about three years from June, 1905, will be

sufficient time within which to reclaim the remaining area, and thus

place it in condition to withstand the effects of severe storms.

Much interest in the work is still manifested by the United States

Department of Agriculture, and J. M. Westgate of that depart-

ment, author of Bulletin No. 65 on " Reclamation of Cape Cod

sand dunes," has spent much time in examining the plans and

methods adopted by the Commonwealth, and the results obtained.

Respectfully submitted,

JAMES A. SMALL,
Siqj&Tintendent of the Province Lands.
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