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Metropolitan Water and Sewerage Board.

To the Honorable the Senate and House of Representatives of the Common-
wealth of Massachusetts in General Court assembled.

The Metropolitan Water and Sewerage Board, established under

the provisions of chapter 168 of the Acts of the year 1901, has already

presented to your Honorable Body an abstract of the account of its

doings, receipts, expenditures, disbursements, assets and liabilities

for the fiscal year ending on November 30, 1907, and now, in ac-

cordance with the provisions of chapter 235 of the Acts of the year

1906, it presents a detailed statement of its doings for the calendar

year ending on December 31, 1907, being its

SEVENTH ANNUAL EEPOKT
made since the consolidation of the Metropolitan Water Board and

the Board of Metropolitan Sewerage Commissioners on March 20,

1901.

I. ORGANIZATION AND ADMINISTRATION.

(1) Board, Officers and Employes.

The term of office of James A. Bailey, Jr., expired on March 21
?

1907, and he was reappointed for the three years next succeeding.

The membership of the Board has consequently remained as in the

preceding year: Henry H. Sprague, chairman, Henry P. Walcott,

M.D., and James A. Bailey, Jr. William N. Davenport has con-

tinued as secretary and in charge of the auditing department. Al-

fred E. Bridgman has been the purchasing agent, and Miss Bertha

M. Briggs the book-keeper.

There are also employed in the administrative office a paymaster,

an assistant in auditing, two general clerks, three stenographers and
clerks, a telephone operator, a messenger, and a janitor with two
assistants, one of whom acts as watchman.
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George D. Bigelow has been in charge of the conveyancing work,

and he has been assisted by Miss Alline E. Marcy, title examiner.

They have performed such general conveyancing work, and such

further investigation of real estate titles in the different counties as

has been called for during the year.

Frederic P. Stearns continued to hold the position of Chief En-

gineer of the Board until February 1, 1907, although, on account of

being unable to give more than a part of his time to the Board, much

of the active supervision had devolved upon Dexter Brackett, the

Engineer of the Sudbury and Distribution departments. On that

date Mr. Stearns' resignation as Chief Engineer was accepted.

In recognition of his services, the Board caused the following entry

to be made upon its records :
—

The members of the Board, in regretfully accepting the resignation of Mr.

Stearns as Chief Engineer, desire to express and record their appreciation

of the value and excellence of his service in connection with the Metropolitan

Water Works. Having assisted as Engineer of the State Board of Health in

the inception of the scheme for securing to the District an additional water

supply, he entered upon his service with a ripe experience; he displayed rare

foresight and wisdom in the maturing of the plans for carrying out the

undertaking; and he prosecuted the details of construction with zeal and

fidelity until the greater works contemplated for the earlier period, which has

now elapsed, have been successfully completed. For the intelligence, skill

and devotion which he constantly exercised, and for the thoroughness,

economy and efficiency which he achieved, the Commonwealth owes him a

deep obligation.

Mr. Stearns was at the same time made a consulting engineer of

the Board, and. is retained with Joseph P. Davis and Hiram F. Mills

for consultation in such matters as may arise requiring consideration.

Dexter Brackett was appointed Chief Engineer of Water Works,

with supervision of the various departments. William E. Foss and

Alfred O. Doane have continued as Division Engineers, Benjamin F.

Hancox as Assistant in charge of the Drafting Department, and

Samuel E. Killam as Office Assistant.

There has been a slight reduction in the engineering force employed

in construction upon the Water Works, but some addition has been

required in the number employed upon the maintenance and operation

of works. The average force in construction and maintenance during

the year has included, in addition to the Chief Engineer, 5 division
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engineers, 6 assistant engineers, and 36 others in various engineering

capacities and as sanitary inspectors, clerks, stenographers and mes-

sengers, the total force numbering 47. The maximum engineering

force employed at any one time during the year on both construction

and maintenance was 50.

A maintenance force, in addition to those engaged in engineering

capacities as above mentioned, numbering upon the average during

the year 234, has been required at the pumping stations and upon

the reservoirs, aqueducts, pipe lines and other works. At the -end

of the year this force numbered 203.

Day laborers have in addition been employed from time to time

in connection with the regular force as their services were required.

William M. Brown has continued in charge of both construction

and maintenance of the Sewerage Works during the year. On Feb-

ruary 1, 1907, his title was changed to that of Chief Engineer of

Sewerage Works. He has been assisted during the year by Frank

I. Capen, Seth Peterson, Frederick D. Smith and Frank A. Emery

(part of the year), division engineers, who have been in supervision

of both construction and maintenance departments, by 5 assistant

engineers and 22 others employed in various engineering capacities,

and by one clerk and stenographer.

The maximum engineering force employed at any one time during

the year on construction and maintenance of Sewerage Works was 28.

The regular maintenance force required in addition for the opera-

tion of the pumping stations, the care and inspection of the sewers

and for other parts of the Sewerage Works, exclusive of the en-

gineers and day-labor forces, has upon the average numbered 140.

The whole regular force of the Sewerage Department at the end

of the year numbered 168, of whom the Chief Engineer and 27

assistants and draftsmen were engaged in general upon the works,

and, of the remainder, 83 were employed upon the North System

and 57 upon the South System.

Day-labor forces under the supervision of the engineers and the

immediate direction of foremen have been employed in the con-

struction of the pneumatic tunnel on Section 80 of the High-level

Sewer extension in West Roxbury and in the construction of a rock

and earth tunnel in Brighton on Section 85.
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The maximum number of men employed upon contracts and

upon day-labor construction on tbe Sewerage Works during the year

was for the week ending August 10, when the number amounted

to 468.

(2) Offices and Buildings.

The offices of the Board and of the secretary, the auditing and

conveyancing departments, and the main engineering offices of both

Water Works and Sewerage Works are located in the buildings

numbered 1 and 3 Ashburton Place, at the corner of Somerset

Street.

A branch office for the Wachusett Department of the Water

Works is maintained at Clinton, and for the Sudbury Department

at South Eramingham. Headquarters of the maintenance force of

the Water Works for the northern part of the Metropolitan District

are maintained in the Glenwood pipe yard in Medford, where there

are offices, shops, store-rooms and stables; and the maintenance

force for the southern part of the District has headquarters in like

buildings at the Chestnut Hill Reservoir.

Branch headquarters of the maintenance and repair forces of the

Sewerage Works are maintained for the North Metropolitan System

near the East Boston pumping station, and for the South Metro-

politan System at the Ward Street pumping station and at the

storage yard at Hough's Neck.

(3) Conveyancing.

The conveyancing work required for the Water and Sewerage

Works has occupied but a part of the time of the conveyancer and

his assistant.

The settlements made by the Board affecting real estate were

52 in number, and have called for the revision and bringing up

to date of the titles involved and the preparation of the various

papers which have been required. Of these settlements, 17 were

on account of lands and easements acquired by the Board, and these

affected a total area of 46.58 acres.

Examination of the titles of 19.10 acres of additional land acquired

during the year has been required, and besides 12 instruments of

taking have been drafted and recorded. Of these takings, 7 were
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for the Water Works and covered land which had been previously

.acquired by deed, amounting in all to about 347.62 acres. The

5 takings of land for the Sewerage Works were for the High-level

Sewer extension in Brookline, and they amounted in fee and in

easements to 12.66 acres, none of which had been previously

acquired.

II. METROPOLITAN WATER DISTRICT.

The Metropolitan Water District now comprises the cities of Bos-

ton, Chelsea, Everett, Maiden, Medford, Melrose, Newton, Quincy

and Somerville, and the towns of Arlington, Belmont, Hyde Park,

Lexington, Milton, Nahant, Revere, Stoneham, Watertown and

Winthrop,— in all, 9 cities and 10 towns. The District has an

area of 171.7 square miles, and its population, as of the date of

July 1, 1907,— the date upon which calculations for the Water

Works are based,— is estimated at 980,900.

The town of Swampscott, having an estimated population of 5,510,

although it is outside of the Metropolitan Water District, is sup-

plied with water by a special arrangement made with the Board.

The city of Newton and the town of Hyde Park, however, though

belonging to the District, do not take water from the Metropolitan

sources, but still depend upon their own sources of supply.

III. METROPOLITAN WATER WORKS— CONSTRUCTION.

The total amount expended for construction, including real estate

acquired and payment of claims on account of the Water Works,

during the calendar year 1907, was $188,631.02. Of this amount,

$99,592.35 was expended on account of the Wachusett Dam and

Reservoir; $3,359.13 on account of the Weston Aqueduct and Reser-

voir; $19,370.72 for the improvement of the Wachusett watershed;

$3,391.30 on account of the diversion of the waters of the South

Branch of the Nashua River; $56,199.06 for construction in the

Distribution Department; and the remainder, $6,718.46, for admin-

istration and other expenses. The total amount expended on account

of construction since the beginning of the Water Works in the year

1895 has been $40,467,508.04.
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(1) Wachusett Dam and Reservoir.

(a) Wachusett Dam.

A small amount of construction work has been done during the

past year in connection with the Wachusett Dam.

Machinery for lighting, pumping and hoisting in the gate or

power house has been obtained and set up in the house. The tem-

porary wooden floor in the main room has been raised to its per-

manent level, but it is not contemplated to construct a permanent

tile floor until the power plant, if determined upon, shall be installed.

Appliances have been introduced for measuring and recording the

amounts of water flowing into the Lancaster Mills pond and fur-

nished to the Lancaster Mills. Some work has been done in pointing

the joints of the up-stream face of the dam.

(b) Wachusett Reservoir.

In anticipation of the complete filling of the reservoir, it was

deemed necessary to remove the weeds, grass and shrubs which had

grown up, since the original stripping of the bed of the reservoir,

upon the upper portions of the reservoir site where the water had

not yet reached. There was thus cleaned up an area of about 1,130'

acres.

The rising of the water of the reservoir, in connection with the

action of the wind and rain and frost, has caused a caving in of

the steeper banks in several places along the shores, and a conse-

quent retreating of the margin to the original limit of the soil

stripping. In such places further cleaning and removal of the soil

have been found necessary, and for a total distance of about 4,600

feet the organic material has been further removed to a width of

from 10 to 40 feet.

The steep bank on the northwesterly side of the reservoir beyond

the waste-way of the dam, which had been covered with gravel, has

been further protected from the action of the waves by the laying

of riprap for a distance of about 265 feet.

On April 11 there occurred at the North Dike a slide of a portion

of the material, composed of sand, gravel and riprap, which consti-

tutes the facing or embankment sloping toward the reservoir. The

portion of the dike affected was about 700 feet long, where the dike

is about 80 feet high and has a thickness at the base of 1,9)30 feet.
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This facing, which had been placed of varying thicknesses against

the water-tight core of the dike, had at this point a slope of 2 hori-

zontal to 1 vertical, and the water had thus far risen against it to

a depth of about 42 feet. The slide did not affect the stability of

the dike proper, but did show the importance of lengthening the

slope of the outer gravel facing approximating to that which is made

by the natural action of the water.

It was therefore deemed advisable in making the necessary re-

pairs to reenforce the embankment against the water of the reservoir,

not only at the point where the slide occurred, but in other places,

by extending the original decline of 2 to 1 to a slope of 4 and 5

horizontal to 1 vertical. The embankment has thus been strength-

ened at five different points along the westerly portion of the dike,

aggregating a length of 1,560 feet. The necessary material was

taken from the bed of the reservoir, and the rock for the riprap

has been obtained from quarries on the land of the Commonwealth.

All the labor has been performed by men and teams employed under

the direct supervision of the Superintendent of the Wachusett De-

partment, except for the laying of the heavy riprap, which was done

under contract. The entire work had been completed at the end

of the year except the laying of a small portion of the riprap. The

cost of the work will be apportioned between construction and main-

tenance, that estimated for reenforcement and strengthening of the

dike to construction and the remainder to maintenance.

A map of the completed reservoir, showing the water line and the

marginal property line, and the positions of the more prominent

points included in the area, has been prepared and accompanies this

report.

(c) Location, Construction and Discontinuance of Roads.

No new highways have been laid out during the past year, and

but one highway has been discontinued, a description of which is

as follows :
—

Discontinuance of Road in the Year 1907.

No. Location. -r» • j.- Date of
Description.

Discontinuance.

27 Sterling, That part of the road formerly leading from Sawyer's Mills
to Sterling, extending northwesterly from the portion of
said road already discontinued to the new highway from
West Boylston to Clinton.

January 18, 1907.
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(d) Clinton Catholic Cemetery.

As stated in previous annual reports, all the work required to

be done under the agreement made with the Roman Catholic Bishop

of the Diocese of Springfield, the St. John's Catholic Cemetery

Association of Clinton, and the Board, by which lands were to be

acquired in the southerly part of the town of Lancaster for a new

cemetery and the bodies were to be removed from the old cemetery

to the new cemetery site, has long been accomplished. The soil

on the site of the old cemetery was stripped and removed, and the

land has been embraced in the reservoir limits, while the new ceme-

tery has long been in general use.

The Board has repeatedly, but without success, asked for the final

performance of the stipulations of the agreement, that on the com-

pletion of the work the Bishop, who holds the title, shall convey

to the Commonwealth the old cemetery lot, with a release of all

claims for damages, and thereupon the Board is ready to convey the

lands in Lancaster, to which the Commonwealth holds title, to the

St. John's Catholic Cemetery Association, and to pay to the Associa-

tion the balance of money, amounting^/) $32,096.83, due from the

Commonwealth, all as required by the agreement.

(e) Engineering Work about Wachusett Reservoir.

During the past year the survey of the marginal line of the water-

shed of the Wachusett Reservoir has been completed and the entire

area ascertained. The length of the marginal line is determined to

be 78.93 miles, and the area of the watershed above the dam to be

118.90 square miles.

Lines have been drawn upon the record plans showing the contour

of the area or bottom of the reservoir, completing the work except in

the places where there have been recent changes at the shores. Sub-

ject to slip*
1 revision, the area of the reservoir has been fixed at

4,135.

2

r ^.46 square, miles, and the capacity of the reser-

voir nas been cai..

:

be 64,968,000,000 gallons.
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(2) Improvement of Wachusett Watershed.

(a) Sterling Filter-beds.

The four filter-beds designed to divert and filter the waters of

a brook which runs through the village of Sterling Centre, whose

construction was begun in September, 1906, were completed during

the fore part of the past year. They were put into operation on

May 23, and since that time the entire water of the brook, which

receives the overflow of some of the cesspools in the village, and

other polluting matter, has been filtered by passing through the beds.

The cost of construction was $14,221.28, and the sum of $1,060 was

paid for land damages.

(b) Sterling Junction Filter-beds.

The sewage and drainage of several summer cottages and a board-

ing house near the Sterling Methodist Camp Grounds had been

conveyed to a cesspool near the West Waushacum Pond, from which

there was a frequent overflow, so that polluting matter often found

its way into the pond and tl nee was received into the Wachusett

Reservoir. To remedy this trouble four small filter-beds, having a

combined area of 1,200 square feet, have been built, and all the

drainage from these houses is now filtered before entering the pond

and being thence discharged into the reservoir. They were put into

operation on September 16, but their maintenance will not be re-

quired in the winter months. The cost of construction was $541.13.

(c) Drainage of Swamps.

The construction of ditches for the drainage of the swamp on

Governor Brook, situated in the towns of ITolden and Princeton and

tributary to the Quinepoxet River, had been begun in th$
r
preceding

year. The work was resumed early in the past yea^
3

as com-

pleted near the end of the season.

This swamp has an area of 220 acres "ana a watershed of about

1,625 acres. The total length of the ditches constructed for its

drainage was 27,661 feet, of which 23,064 feet, or 4.37 miles, were

built during the past year, at a cost of $10,647.
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The total length of ditches constructed for the drainage of swamps

on both Trout and Governor brooks in the two towns in the past two

years was 57,812 feet, or 1.0.95 miles.

(d) Miscellaneous Improvements.

The low intervale land along the Quinepoxet River above the

reservoir, which is flooded at times of heavy rains, has to the extent

of about 14 acres been cleared of the brush and dead and decaying

wood, and has been burned over so as to prevent, so far as practicable,

the washing of undesirable matter into the reservoir.

At Dorr's Mill and Warn eld's Mill, both situated above the reser-

voir on the Quinepoxet River, properties which have been acquired

by the Commonwealth, the remaining walls of buildings have been

taken down, the cellars filled or cleaned up, and the grounds put

generally into a sanitary condition. The old farmhouse, cottages

and barns at the Gates farm on Middle Waushacum Pond have all

been taken down and removed. Several cesspools and a vault have

been built in the town of Sterling for preventing the pollution by

barn, sink and privy drainage of the water flowing into the reservoir.

(3) Pumping Stations.

(a) Chestnut Hill Pumping Stations.

A new boiler at the Chestnut Hill high-service pumping station,

of a design the same as that of the two boilers obtained in the year

1901, was contracted for and has been installed, and has added

much to the efficiency of the high service. The cost of the boiler as

delivered at the station was $2,976.

(b) Arlington Pumping Station.

The new Arlington pumping station, which had been about half

constructed in the year 1906, has been fully completed during the

past year. The main building is 90 feet long and 46 feet wide, and

has a height of 26 feet from the surface of the ground to the cor-

nice. The foundations are of concrete surmounted with seam-faced

granite, and the exterior walls are of dark-red brick with brown-

stone trimmings, and are covered with -a hip roof. The brick chim-

ney has a height of 70 feet and a diameter of 8 feet at its base.

The engine and boiler rooms have interior facings of red brick, the
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floor of the former being of red tiles and of the latter granolithic.

There are an office and a toilet room, and there is also a large under-

ground coal pocket, over a part of which extends a side track from

the main line of the railroad, so that coal may be delivered from

the cars directly into the station. Considerable grading of the

grounds about the station has been required.

The pumping engine, which had been contracted for, was installed

and was put into operation near the end of the year. It had been

intended to remove to the new station and to put into operation one of

the old pumping engines formerly belonging to the town of Arling-

ton, but it was found that it was incapable of prolonged use, and a

contract was made for a second engine. This engine, which has, like

the other, a capacity of pumping 1,500,000 gallons per day, will be

completed early in the coming year. Two boilers with the necessary

settings and connections have been installed.

In making the detailed plans for the building it was determined

to be desirable to construct a building of larger size and more stable

character than had been originally intended, in order to make a

proper provision for the future for the district supplied from the

station, which at the present time comprises a portion of the town of

Arlington and the town of Lexington. The total cost of the build-

ing, machinery and equipment has thus far been $47,473.95.

(4) Improvement of Spot Pond Brook.

No action has been taken during the year under the petition

brought by the city of Melrose for the appointment of commissioners

under chapter 406 of the Acts of the year 1904, which was an act

" to provide for the improvement of Spot Pond Brook by the Metro-

politan Water and Sewerage Board."

(5) Acquisition op Lands and Settlements por Lands

Acquired.

The Board acquired during the past year by purchase 19.10

acres in fee, situated in West Boylston, being that part of the Oak-

dale Park land on the northwesterly side of Pleasant Street which

had not been previously acquired by the Board. No new land has

been acquired by taking.

The total area of all the lands acquired for the Metropolitan Water
Works since the beginning of operations in the year 1895 has
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amounted to 16,833.83 acres, or 26.28 square miles. The number

of takings of land made during the year was 7, all of land supposed

to have been already acquired by deed.

List of Takings for Metropolitan Water Works for the Year 1907.

No. Location and Description. Former Owners. Recorded. Purpose of Taking.

115

116

117

118

119

120

121

West Boylston,— 6 parcels, one on
Lancaster Street, one on Lancas-
ter and Sterling streets, one east-
erly of the southwest end of
Lancaster Street, two on opposite
sides of the new highway to Oak-
dale, and one easterly of Worces-
ter Street on the side of the
Worcester, Nashua & Rochester
Railroad. Area, 74.96 acres, in
fee.

West Boylston, — the Oak dale
Park land on the northwesterly
side of Pleasant Street and on the
Worcester, Nashua & Rochester
Railroad. Area, 19.10 acres, in
fee.

Clinton, Sterling and Boylston,

—

2 parcels in Clinton, one on Pros-
pect and Walnut streets, the other
on Boylston Street, a parcel in
Sterling on the old road to Saw-
yer's Mills, and two in Boylston,
one on the hew highway to Clin-
ton and the other on the old road
to Sawyer's Mills and a cross
road; also, 2 parcels within
adjoining roads. Area, 22.035
acres, in fee.

Framingham, Wayland and Wes-
ton,— in Framingham easterly
from Edgell Street, in Wayland
easterly from School Street, and
in Weston on River and Loring
streets. Area, 13.52 acres, in
fee.

Natick,— southerly of Fisher
Street on the Saxonville Branch
of the Boston & Albany Rail-
road, with right of way to Fisher
Street. Area, 2.95 acres, in fee.

Holden, — the " Canada Mills "

property on River and Holden
streets, and the "Dorr Mills"
property on Quinepoxet River
and the Boston & Maine Rail-
road. Area, 204.17 acres, in fee.

Sterling and West Boylston,— the
Palmer Wagon Company prop-
erty on Fairbank and Loring
streets, and a new highway.
Area, 10.88 acres, in fee.

Ada A. Whittemore,
Mary E. Cook, de-
visees of Lorenzo
Butler, George H.
Holmes and Louis
W. and Arthur H.
Sawyer.

Inhabitants of the
town of West Boyl-
ston.

Walter R. Dame,
Thomas Ellis, de-
visees of Thomas
H. O'Connor,
George Hazard
and Aime Gre-
goire.

Saxonville Mills,
Abbie F. Nogler
and Laura S. Wil-
kinson and others.

Clement P. Soley.

The L. M. Harris
Manufacturing
Company and
James Dorr.

Walter B. Sawyer
and William *M.
Bruce.

1907.
Feb. 7.

May 18.

Nov. 29.

Dec. 3.

Dec. 3.

Dec. 31.

Dec. 31.

Wachusett Reservoir.

Wachusett Reservoir.

Wachusett Reservoir.

Weston Aqueduct.

Improvement of Lake
Cochituate.

Improvement of Wa-
chusett Watershed.

Improvement of Wa-
chusett Watershed.

Settlements under purchases and takings of land, for all purposes

of the Water Works, have been effected in the past year in 14 cases,

and for an aggregate of 46.24 acres, with the buildings thereon.

Of these cases, 6 were on account of the Wachusett Reservoir, 4 on

account of the Weston Aqueduct, 3 for the improvement of the

Wachusett watershed, and 1 for the low service pipe line in Med-
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ford. The sums paid in all these settlements during the year 1907

have amounted to $10,829.49. In 3 of these cases the settlements

have been results of suits at law, and the total amount paid in the

court settlements during the year 1907 has been $2,240.49. Pay-

ments " on account " previously made would make the total amount

paid in these 3 cases $3,518.56.

Since the beginning of operations upon the Metropolitan Water

Works, the number of settlements effected on account of the acqui-

sition of lands for the purposes of the Water Works, including the

works of water supply acquired from the city of Boston on January

1, 1898, has amounted to 881 ; and under them the Board has ac-

quired rights, in fee or easements, in 16,538.12 acres, or 25.84

square miles, for which an aggregate of $18,257,848.72 has been

paid. Only 51 of these cases have been settled by judgments ob-

tained in court, and the total amount paid under these judgments has

been $1,390,270.15, or less than 8 per cent, of the whole amount

paid.

Of the lands acquired, either in fee or in easement, since the

beginning of operations upon the Metropolitan Water Works, settle-

ment has been effected with the owners of all these lands except

2.61 acres. This amount does not, however, include 69.75 acres

in Lancaster, which the Board stands ready to convey to the St.

John's Catholic Cemetery Association; and 38.79 acres of land in

Clinton, of which the owners have not been found.

Not including the settlement with the city of Boston, which was

effected by agreement out of court, and the settlement with the cities

of Maiden, Medford and Melrose for Spot Pond and surrounding

lands, which was made upon the basis of an award by commissioners,

the Board has obtained settlement by voluntary agreement with 1%8
of all the owners of the lands acquired, and almost 1%4 of the total

amount of money paid in settlements was under voluntary agree-

ment with the owners.

The above purchases and takings for which the settlements have

been made include lands taken in fee with the buildings thereon and

the water and other rights connected therewith, and lands in which

easements and other rights are taken ; but they do not include settle-

ments for diversion of water, depreciation and other damages con-

nected with lands not acquired, and in which no fee or easement has

been taken.



14 METROPOLITAN WATER [Pub. Doc.

Summary of Land Settlements for Water Works to December 31, 1907.

For the Year 1907. From Beginning or Work.

LOCATION. Area in

Acres.

Number
of Settle-

ments.
Payments.

Area in

Acres.

Number
of Settle-

ments.
Payments.

Wachusett Reservoir.

Berlin - •

16.700
s

Boylston, . . . - 4,003.116

Clinton

Holden,

1.269
> 6 $6,679 00

1,276.284

167.000
> 441 $2,958,359 10

Sterling, . . . .
*

.
- 797.987

West Boylston, 30.573
„

1,683.497
.

Total, .... 31.842 6 $6,679 00 7,944.584 441 $2,958,359 10

Improving Wachusett Water-
shed.

Holden, -
1

151.340
I

Sterling, . 8.590 \ » $1,060 00 237.740 11 $134,520 00

West Boylston, -
l

J
64.430 J

Total 8.590 3 $1,060 00 453.510 11 $134,520 00

Wachusett Aqueduct.

Berlin - > 47.815
'

Clinton, - 12.310

Marlborough,.... - - 51.530 > 70 $81,677 08

Northborough, - 89.000

Southborough, -
,

108.660
.

Total, . . . .. - - - 309.315 70 $81,677 08

Sudbury Reservoir .i

Marlborough,....
Southborough, _ t

-
751.980

2,019.080
j

153 $658,318 75

Total, .... - - - 2,771.060 153 $658,318 75

Improving Sudbury Water-
shed.

Ashland, - •j .630 -j

Marlborough, - .800

Northborough,

Sherborn, ....
•

Southborough,

-
-

178.049

1.000

4.829

41 $16,522 16

Westborough, -
J 205.487

*

Total - - - 390.795 41 $16,522 16

i Including settlements made by city of Boston.
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Summary of Land Settlements for Water Works, etc.— Continued.

Foe the Year 1907. From Beginning of Work.

LOCATION.
Area in

Acres.

Number
of Settle-

ments.
Payments.

Area in

Acres.

Number
of Settle-

ments.
Payments.

Clinton Sewerage System,

Clinton,

Lancaster, .... _
1

- -
5.315

129.835
j

36 $37,794 40

Total, .... - - - 135.150 36 $37,794 40

Weston Aqueduct.

Framingham, . 4.690 1 107.335 1

Newton, . - 1.308

Southborough, .360 4 $2,290 49 .810 > 90 $187,161 96

Wayland, - 73.299

Weston, . .720
.,

295.915 J

Total, 5.770 4 $2,290 49 478.667 90 $187,161 96

Distribution System.

Arlington, .... -
1

1.896 -j

Boston, . - 1.359

Brookline, - .051

Maiden, . - .158

Medford,

.

Newton, .

.038

1 $800 00
3.251

5.147
> 35 $172,716 85

Quincy, . - 5.224

Revere, . - .404

Somerville, - .009

Stoneham,
1

,
19.409

*

Total, .038 1 $800 00 36.908 35 $172,716 85

Improving Lake Cochituate.

Natick - - - 2.950 1 $1,600 00

Total, .... - - - 2.950 1 $1,600 00

Spot Pond Water Works (Tak-
ing of January 1, 1898).

Medford

Stoneham

-

!

- -
.630

216.000 !

> $1,214,523 631

Total, • - - " 216.630 1 $1,214,523 63

1 Includes $749.71 paid city of Maiden for supplies not part of award.
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Summary of Land Settlements for
'

Water Works, etc. -- Concluded.

For the Year 1907. From Beginning of Work.

LOCATION. Area in
Acres.

Number
of Settle-

ments,
Payments.

Area in
Acres.

Number
of Settle-

ments.
Payments.

Spot Pond Improvement (
Tak-

ings of August 5, 1899, and
June 2, 1902).

Medford, . .

Stoneham _
1

- -
41.447

13.100 I

$25,705 99

Total, .... - - - 54.547 1 $25,705 99

Boston Water Works l
( Tak-

ing of January 1, 1898).

Arlington, -

]

1.586 1

Ashland, .
- 652.124

Boston, .
- 160.630

Framingham, .
- 663.460

Hopkinton, - 654.729

Marlborough, .
- 30.552

Medford,

.

- 25.140

Natick, - 436.223

Needham,

Newton, .

-
> -

31.695

78.308
> 1 $12,768,948 80 2

Sherborn, - 40.385

Somerville, - 12.426

Southborough,
.

- 17.168

Wayland, - 177.875

Wellesley, - 139.115

Westborough, - 545.912

Winchester, - 76.094

Woburn, . -
.

.578 J

Total, - - - 3,744.000 1 $12,768,948 80

Aggregates, 46.24 14 $10,829 49 16,538.116 8S1 $18,257,84S 72

i Estimat 3d are as. 2 Include s interest.

The settlements above, enumerated include all lands acquired for

which a complete settlement has been made. About 116.05 acres

of the lands acquired and settled for have been subsequently sold and

conveyed by the Board.

The tables of settlements for lands acquired do not include :
—

1. Lands acquired but not paid or settled for, amounting to about

120.13 acres, including 50.77 acres previously owned by the Com-
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monwealth and 66.76 acres of other lands for which no claims will

probably be made.

2. Lands embraced in the St. John's Catholic Cemetery, com-

prising 26.39 acres in Clinton and 69.75 acres in Lancaster.

3. Areas of streets.

(6) Claims and Settlements for Loss of Business.

Eor injury to business caused by the carrying out of the Metro-

politan Water Act in the towns of Boylston and West Boylston and

in portions of the towns of Sterling and Clinton, settlements were

made during the year in 4 cases, the amount paid being $756.82.

The number of claims of this class settled since the beginning of

the Metropolitan Water Works has been 326, and the total sum paid

on account of such claims has been $153,979.18. All of these claims

except 19 have been settled outside of the court.

(7) Claims and Settlements foe Loss of Employment.

No claims for loss of employment by residents of West Boylston

have been filed during the year. This class of claims seems to be

finally disposed' of.

The whole number of settlements for such claims effected since

the beginning of the operations of the Board has been 477. The

total amount paid on account of these claims has been $85,959.65.

All of the claims with the exception of 3 were settled without resort

to the courts.

(8) Claims and Settlements for Depreciation of Real
Estate.

Settlements for depreciation in the value of real estate not taken

by the Board were effected in 7 cases, 4 on account of lands situated

in the town of West Boylston amounting to $12,735, and 3 on account

of lands situated in Boylston amounting to $610.40, making a total

for the year of $13,345.40. The 3 Boylston cases were settled in

court after trial. All the West Boylston cases were settled by agree-

ment out of court.

The total number of claims for depreciation settled up to Decem-
ber 31, 1907, has been 282, and the total amount paid thereunder

has been $278,804.91., All of these claims except 45 were settled

out of court.
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(9) Claims on Account of Diversion of Water.

There have been 12 claims settled during the year for damages for

the diversion of water, amounting to $2,360.76, and all were for

injuries to meadow lands upon the Nashua River, situated in the

towns of Harvard, Lancaster and Bolton. The total sum paid under

settlements and judgments arising under claims made on account of

the diversion of water, since the beginning of the construction of the

Water Works, has been $1,138,069.67.

The sums enumerated as paid in these and in the preceding cases

do not include amounts paid for expert services and court expenses.

IV. WATER WORKS — MAINTENANCE.

Dexter Brackett, the Chief Engineer of the Water Works, has had

general supervision over the maintenance and operation of all the

Water Works of the Metropolitan System. He has been assisted

by Elliot R. B. Allardice, Superintendent of the Wachusett Depart-

ment; by Charles E. Haberstroh, Superintendent in charge of the

Sudbury and Cochituate Works and of the portion of the Weston

Aqueduct above the Weston Reservoir ; by George E. Wilde, Super-

intendent in charge of the Weston Reservoir and the remainder of

the Weston Aqueduct, and of all the reservoirs and pipe lines within

the Metropolitan District; and by Arthur E. O'Neil, Superintendent

of the several pumping stations.

(1) Operation of Works.

The maintenance of the Water Works embraces the care and opera-

tion of the five water pumping stations, of the Pegan and Clinton

sewerage pumping stations, the ten storage reservoirs, the ten dis-

tributing reservoirs, the four aqueducts, the various filter-beds, the 84

miles of distributing main pipes, as well as the various pipe yards,

gate-houses, siphon and terminal chambers, and other structures con-

nected with the several reservoirs and aqueducts, the dwellings for

attendants, and various other buildings used or held for operating

purposes. There are in addition the Mystic pumping station and the

Mystic Aqueduct, which have not been in active operation during the

past year.
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(2) Storage Reservoirs.

The various storage reservoirs of the AVachusett, Cochituate and

Sudbury watersheds have normal capacities amounting to 80,823,-

000,000 gallons, though a somewhat larger amount of water than

the stated capacity is at certain periods actually held by some of

them. The various capacities are as follows :
—

Cochituate watershed :
— Gallons.

Lake Cochituate, including Dudley Pond, . . . 2,242,400,000

Sudbury watershed :
—

Sudbury Reservoir, 7,253,500,000

Framingham Reservoir No. 1, 287,500,000

Framingham Reservoir No. 2, 529,900,000

Framingham Reservoir No. 3, 1,180,000,000

Ashland Reservoir, 1,416,400,000

Hopkinton Reservoir, . 1,520,900,000

Whitehall Reservoir, 1,256,900,000

Farm Pond, 167,500,000

Wachusett watershed :
—

Wachusett Reservoir, 64,968,000,000

Total, 80,823,000,000

The quantity of water contained in the storage reservoirs on

January 1, 1907, was 44,153,200,000 gallons. This quantity was

increased during the month of January by about 2,600,000,000 gal-

lons, but subsequently, and until the middle of March, there was a

loss in storage to an amount of about 2,000,000,000 gallons. From
the latter date there was a constant gain until June 11, amounting

to a total of about 9,600,000,000 gallons. Subsequent to the last

date, and until September 23, there was a continual loss in the quan-

tity of water stored, amounting in all to a quantity about 1,000,000,-

000 gallons less than the gain which had been effected. The great

rainfalls which afterwards occurred and continued until the end of

the year increased the quantity in storage by about 20,000,000,000

gallons, so that the entire amount contained in the various reservoirs

on December 31, 1907, was 65,859,500,000 gallons,— the largest

quantity ever held in storage.

There has been a large increase in the quantity of water in storage

in the Wachusett Reservoir. At the beginning of the year the reser-

voir contained 31,752,900,000 gallons, and at the end of the year
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the quantity was 51,267,000,000 gallons,— a gain in the year of

19,514,100,000 gallons. The elevation of the water at the beginning

of the year was 364.57 feet above the Boston City Base, or 30.43

feet below the level of the reservoir if filled to high-water mark.

The water rose gradually to an elevation of 372.97 feet, but in the

summer there was a considerable lowering of the water. During

the last three months of the year there was an almost continuous

rise, amounting to 15.40 feet, and on December 31 it had risen to

a height 10.69 feet below the high-water level.

Water was almost continuously drawn from the Wachusett Reser-

voir for the Metropolitan Water District, and it contributed the

larger part of the entire supply. The only water otherwise dis-

charged from the reservoir was that which was allowed to flow into

the river below the dam in accordance with the requirements for

the use of the Lancaster Mills, The quantity thus discharged was

3,884,000 gallons per day.

The marginal lands about the Wachusett Reservoir below the

anticipated flow line have been kept mowed and in proper condition,

and some repairs have been required where the shore had been

washed by the heavier rains. Some changes have been made in the

operation of the sluice gates and valves in the gate-chambers of the

gate-houses by which the noise and vibration, which had formerly

been a serious annoyance, has been almost entirely eliminated.

The water of the Sudbury Reservoir, into which is conveyed all

of the supply coming through the Wachusett Aqueduct from the

Wachusett Reservoir, was in the earlier months kept at a level

a little below the stone crest of the dam, in order to provide storage

for the yield of the Sudbury watershed. Later in the year, however,

the water was allowed to reach Framingham Reservoir No. 3 by

flowing over the crest of the Sudbury Dam. The water is supplied

from the Sudbury Reservoir to the Metropolitan District through

Framingham Reservoir No. 3, and thence by the Sudbury Aque-

duct, and also through the Weston Aqueduct. Framingham Reser-

voir No. 3, from which the water is taken substantially during the

entire year, was kept at a level a little below the crest of the

overflow.

By an arrangement made with the Boston & Worcester Street-

Railway Compauy, under chapter 530, Acts of the year 1906, the

company has been straightening and widening the roadways along
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both Framingham Reservoir No. 3 and Framingham Reservoir No.

1. This work has necessitated a little filling of the reservoirs at

the points of widening, by which the capacity of Reservoir No. 3

will be reduced by about 3,500,000 gallons. The work has been

done by and at the expense of the railway company, but proper pre-

cautions have been enforced in order to prevent injury to the prop-

erty of the Commonwealth and the pollution of the water. The

•company is also to compensate the Commonwealth for the loss of

storage capacity.

Water was drawn from Framingham Reservoir No. 2 for the

supply of the Metropolitan District for about five months in the

middle of the year, and for a few days later in the season water was

drawn from this reservoir to replenish Lake Cochituate. From

Framingham Reservoir No. 1 water was drawn for short periods

in the latter part of the year to replenish Lake Cochituate. Water

was drawn for the supply of the Metropolitan District from the

Ashland Reservoir for a period of a little more than two months

late in the summer and early in the fall, causing a great decrease

in the amount in storage, but this decrease was nearly made up

during the latter part of the year. In like manner the Hopkinton

Reservoir was drawn upon for the supply of the District, greatly

reducing the amount in storage, but the reservoir had been nearly

refilled at the end of the year. No water was taken during the year

from Whitehall Reservoir. The water of this reservoir has, how-

ever, been kept near the high-water mark for use in case of necessity.

It has been necessary to make some regulations in relation to boating

upon this reservoir, for the purpose of enforcing sanitary regula-

tions. No water has been drawn from Farm Pond during the year

for the purpose of water supply.

By an arrangement originally made with the city of Boston, in

the year 1885, the Framingham Water Company was permitted to

take the waters of Farm Pond and Sudbury River to such an extent

as might be needed for water supply for the town of Framingham,

the water to be taken by the company directly from the pond or

from the Sudbury Aqueduct, as the Boston Water Board should

from time to time determine. It was, however, provided that the

company should not be required to take the water from the pond

-during such time as the water should be unfit for domestic use.

For this water a compensation was to be paid at certain rates, but
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the contract was terminable by either party upon written notice to

the other of one year. During the larger part of the time the water

has been taken by the Eramingham Water Company and by its

successor, the town of Eramingham, from the filter galleries built

alongside the pond; but during a part of the past year the water

of the pond has been deemed unfit for the purposes of a domestic

supply, and the town of Eramingham has taken a portion of its

water supply directly from the aqueduct. Inasmuch as the rate

of compensation in case the entire or a large part of the supply of

the town is taken from the aqueduct is deemed by the Board inade-

quate, a notice has been given by the Board of its purpose to ter-

minate the present contract, which will accordingly be terminated

on February 1, 1908. Terms for a new contract have been under

consideration, but no definite action has been taken.

The level of the water in Lake Cochituate was at the beginning

of the year nearly 6 feet below high-water mark, but it gradually

rose and the lake was kept nearly full from the middle of April

until early in July. The lowest point was reached late in Septem-

ber, when it was about 7 feet below high-water mark. Water was

drawn from the lake at different periods of the year, amounting to

between seven and eight months.

The marginal line of ownership of the Commonwealth about Lake

Cochituate is very irregular, and can be recognized only by the pres-

ence of the stone bounds. The original stone bounds set by the city

of Boston were so small that many of them have been thrown out of

position by the frost or pulled up and lost. In order that the location

of the property line of the Commonwealth can be accurately deter-

mined, a considerable number of these bounds have been reset during

the year and many new bounds have been erected. It is proposed to

place further new bounds at necessary points during the coining year.

The widening of the road-bed of the Boston & Albany Railroad

has necessitated the lengthening of the stone arch culvert, where the

road passes over the Beaver Dam Brook arm of Lake Cochituate, and

also some filling in the lake at points where the railroad runs along-

side the shores. Careful sanitary inspection has been maintained

in order to prevent the use of unsuitable materials in the work of

filling, and also to prevent the possibility of the pollution of the

lake or of its tributaries during the progress of the work.
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(3) Distributing Reservoirs.

The distributing reservoirs, so called, situated within the Metro-

politan District, are maintained not only for facilitating the dis-

tribution of water, but also to afford additional protection in case

of emergencies. The capacities of these reservoirs are as follows :
—

Spot Pond, .

Chestnut Hill Reservoir,

Weston Reservoir,

Fells Reservoir, .

Mystic Reservoir,

Waban Hill Reservoir,

Forbes Hill Reservoir,

Bear Hill Reservoir, .

Arlington Standpipe, .

Forbes Hill Standpipe,

Total, .

Capacity

in Gallons.

1,791,700,000

300,000,000

200,000,000

41,400,000

26,200,000

13,500,000

5,100,000

2,450,000

550,000

330,000

2,381,230,000

All of these reservoirs have been kept in good condition, and they

have called for but little except the ordinary repairs and the work

which has been required for the destruction of the gypsy and brown-

tail moths. More than the usual care and policing are required,

especially for the Chestnut Hill Reservoir, Mystic Reservoir, Spot

Pond and Forbes Hill standpipe, on account of the large number

of visitors who frequent the grounds, particularly on Sundays and

holidays.

(4) Aqueducts.

The total amount of water carried through the different aqueducts

to the Metropolitan District was a daily average of 126,403,000

gallons. There was drawn from the Wachusett Reservoir through

the Wachusett Aqueduct into the Sudbury Reservoir an average of

82,589,000 gallons per day. An average of 84,655,000 gallons per

day was carried from Framingham Reservoirs Nos. 2 and 3 through

the Sudbury Aqueduct to the Chestnut Hill Reservoir, and an

average of 11,398,000 gallons per day from Lake Cochituate through

the Cochituate Aqueduct to the same reservoir. Through the Weston

Aqueduct an average of 30,350,000 gallons per day was drawn

from the Sudbury Reservoir into the distribution system of the
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District. The Spot Pond watershed is estimated to have furnished

in addition 418,000 gallons per day.

The Wachusett Aqueduct was in active operation on 333 days dur-

ing the year. Considerable, wire fencing has been erected along the

line of the aqueduct, to prevent cattle from trespassing' upon the

embankments. Brush and weeds have been removed, and the fruit

trees especially have been cut and carried away.

The Sudbury Aqueduct was in operation on 357 days of the year

for conveying water to the Chestnut Hill Reservoir, and on 7 days

water was conveyed through the aqueduct from Framingham res-

ervoirs JSTos. 1 and 2 to Lake Cochituate.

The Cochituate Aqueduct was in use 216 days of the year; The

flow through the aqueduct was suspended for several weeks on ac-

count of the laying, by the city of Newton, of a pipe sewer and under-

drain beneath the aqueduct. Considerable work. was done along the

line of the aqueduct in setting property bounds.

Water was drawn through the Weston Aqueduct for a period of

359 days. It was deemed necessary during the year to erect a barn

on land of the Commonwealth along the aqueduct for the use of

the foreman in charge of the line.

(5) Pumping- Stations.

The water which is supplied to the Metropolitan District is sub-

stantially all received from the Cochituate and Sudbury aqueducts

at or near the Chestnut Hill Reservoir and thence pumped into the

distribution system, or is conveyed through the Weston Aqueduct

and distributed through the system by gravity. Seventy-five per cent,

of the water thus supplied was received and pumped at the two sta-

tions at Chestnut Hill Reservoir. The water is pumped from the

Chestnut Hill high-service station to the higher districts of Boston,

and to Quincy, Watertown, Belmont and a part of Milton. From

the Chestnut Hill low-service station the water is pumped to the

lower districts of Boston, including Boston proper, South Boston and

portions of Roxbury and Dorchester, to Somerville, Chelsea, Maiden,

Medford, Everett and Arlington, and also to Spot Pond. Water is

pumped a second time from Spot Pond to Melrose, Revere, Win-

throp, Nahant, Swampscott, and the higher portions of Somerville,

Chelsea, Maiden, Medford and Everett. From the Arlington pump-

ing station the water is pumped a second time to Lexington and the
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higher portions of Arlington, and from the West Roxbury station

to the higher portions of West Roxbury and Milton.

The quantity of water pumped, at all of these stations during

the year was 38,213,520,000 gallons, which was an increase of 8.6

per cent, over the quantity pumped during the preceding year.

The cost of operating all the stations during the year was $112,-

248.67, or $2,937 per million gallons pumped, — a cost of $0,027

per million gallons over the cost of the preceding year. There was

a considerable increase in the cost of labor, owing in part to the

decrease in the hours of labor of pumping station employes, and

in part to the increase in the rates of wages paid to the employes.

There was generally a slight decrease in the cost of fuel used at the

stations, so that the result has been that the average cost at all the

stations of raising one million gallons of water one foot high has

been the same as during the preceding year, or $0.0329.

During the year 12,126.87 tons of coal were purchased for use

at the various stations. Of this total, 7,200.17 tons were bituminous,

350.53 tons anthracite, 3,961.58 tons buckwheat anthracite, and

614.59 tons were anthracite screenings. The average price per gross

ton for the bituminous coal varied at the different stations from

$3.99 to $4.84. The cost of the anthracite used was $7.28 per

gross ton, of the buckwheat anthracite $2.87, $2.97 and $3.01, and

of the anthracite screenings $2.24.

Tests have been continued in order to determine the heating value

of the coal used and offered for use in the several stations, and also

to determine the viscosity, specific gravity and burning point of the

oil used.

The cost per million gallons of water raised one foot was : for

the Chestnut Hill high-service station, $0.028 ; for the Chestnut Hill

low-service station, $0,031; for the Spot Pond station, $0,034; for

the Arlington station, $0,127 ; for the West Roxbury station, $0,210.

At the Chestnut Hill high-service station not only has a new
boiler been installed, but the foundations of the old boilers have

been renewed'and considerable repairs have been required on another

of the boilers. An accident occurred also to one of the smaller

pumping engines, which made necessary a new cylinder and piston.

These repairs increased somewhat the operating cost of the station.

By reason of the delay in the completion of the new Arlington

pumping station and of the installation of the machinery, the old
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engines in the temporary station were kept in service nearly the

entire year, the first of the new engines having been put into regular

service in the month of December. On account of the necessity of

maintaining both the old and new stations for a considerable portion

of the year, the cost of operation of this station has been larger than

during the preceding year.

Owing to the discovery and stopping of leaks in the West Rox-

bury mains, the quantity of water pumped during the year at the

West Roxbury station has been less than during the previous year.

No extensive repairs have been called for at this station, but the

pumps will soon reach their limit of safety, it being necessary now

at times to operate both of them to their full capacity.

(6) Pipe Lines.

No break has occurred in the pipes during the past year. Thirty

leaks have been found and repaired upon the pipe lines. All but

three of these leaks occurred in joints of the pipes. Fourteen of

them were found upon the pipe lines which cross the Charles and

Mystic rivers, where the changes of temperature especially affect

the pipes. The cost of repairing the leaks in the river pipes is con-

siderable, as the employment of a diver and dredge is necessary.

A new Venturi meter has been placed in the force main leading

from the new Arlington pumping station, and it has been necessary

to enlarge the Venturi meter measuring the water supplied to the

West Roxbury district, on account of the increased consumption.

At several points it has been necessary to take measures to protect

the registers from freezing. Valves have been continued in use for

reducing and regulating the pressure of water supplied in the remoter

districts. Considerable general repairs have been required during the

year.

(7) Sewerage and Filtration Works.

(a) Clinton Sewerage Worhs.

There was a large increase in the quantity of sewage received

at the Clinton pumping station from the Clinton sewers, the total

increase over the preceding year amounting to between 8 and 9 per

cent. This increase was largely, however, due to the leakage of

ground water into the sewers during the three months when the rain-

fall was unusually great, the daily average quantity of sewage re-
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ceived during these months being double the amount received during

the dry months of the year.

Experiments have been continued at the filter-beds under the di-

rection of the Chief Engineer of the State Board of Health, and also

further changes have been made in the practical treatment of the

sewage, for the purpose of increasing the efficiency of the filtration.

The 8 settling basins have been put into use during the greater part

of the year for much shorter periods of time, and the filter-beds

also, which number 25, are made to receive the sewage much more

frequently and for a very short period at a time, so that each filter-

bed has in general been in use a part of every day. The changes

which have been made in the method of applying the sewage have

thus far slightly improved the character of the effluent, and it is

anticipated that a greater efficiency will be attained under the sys-

tem which has been put into use and as a result of the experiments

which are in progress.

The total cost of pumping was $4,579.76, which is largely in

excess of the cost of last year. This increase is due not only to the,

larger quantity of sewage pumped, but also to the necessity which

came for unusually large repairs, and especially to the increase in

the rate of wages in connection with the lessened number of hours

of labor. The cost per million gallons pumped was $4.47, and the

cost per million gallons of sewage raised one foot was $0.28. There

was a corresponding but not so great an increase in the cost of main-

tenance of the filter-beds, which amounted to $3,055.18, — a cost

per million gallons treated of $9.77.

The farmers in the neighborhood are becoming each year more

desirous of obtaining the sludge removed from the settling basins,

which is furnished them free for use on their farms.

(b) Marlborough Filter-beds.

The Marlborough filter-beds, built to filter the waters of a brook

running through a part of the city of Marlborough which at times

also receives the washings from the streets, have been sufficient for

the proper filtration of all the waters without any direct discharge

into the Sudbury Reservoir. There has been but little overflow during

the year from the Marlborough sewers into the small filtration basin

constructed to receive the sewage in case the city system should be

inadequate to dispose of all the contents of the sewers.
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(c) Pegan Filtration Works.

The Pegan Brook filter-beds, which are situated in Natick at Lake

Cochituate, were in operation on 228 days during the year. A total

quantity of 266,000,000 gallons was received from the Pegan Brook,

and 98,859,000 gallons from the intercepting ditch which, built

around the shores of Lake Cochituate, collects the water from the

brooks which formerly entered into the Pegan Brook Meadow.

The cost of operating the pumping station and maintenance of

the filter-beds, grounds and ditches was $2,841.14, a cost per mil-

lion gallons pumped of $9.29. This was a material decrease in the

cost of the operation of these works, owing to the fact that the

thorough cleaning occasionally required was not done in the past

year.

The widening of the road-bed of the Boston & Albany Railroad

has decreased somewhat the capacity of one of the filter-beds.

(8) Sanitary Inspection and Work.

William W. Locke, C.E., has been in immediate charge of the

sanitary inspection of all of the watersheds, and has been aided by

two regular assistants and by such laborers and others as have been

required from time to time.

No epidemic has occurred during the year on any of the water-

sheds. There were 6 sporadic cases of typhoid fever upon the

Wachusett watershed, and 30 such cases upon the Sudbury and Cochit-

uate watersheds, a total of 36 cases, as compared with 55 cases

in the preceding year. In 18 of these cases the patients resided in

houses connected with public sewers which discharge the sewage out-

side of the watershed, and none of the whole number of cases occurred

upon lands belonging to the Commonwealth. In all the cases, how-

ever, proper precautions were at once taken to prevent a possible

pollution of the water supply, and nO ill effects have resulted so far

as known.

Inspection during the year upon the Wachusett watershed was

made of 1,461 private premises, for the purpose of ascertaining

whether there were any conditions needing correction or improve-

ment, particularly with reference to cesspools, privy and sink drain-

age, manure piles and manufacturing wastes. Of these, 1,323 were
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declared to be satisfactory at the end of the year, and 138 cases were

pronounced " unsatisfactory/' this term including all cases where

there may be under the most unfavorable conditions wash from

privies or direct sink drainage, all suspected cases, and all cases of

manufacturing wastes entering brooks or feeders to the reservoir

notwithstanding such attempts as may have been made to purify

them. Remedies for defects which were found were effected in 42

cases, 5 of which were remedied by the construction of filter-beds.

Partial remedy was effected in 8 cases.

On the Sudbury and Cochituate watersheds 7,527 premises were

inspected, and of these, 7,197 were pronounced satisfactory at the

end of the year and 330 unsatisfactory. In 163 cases remedies were

effected by sewer connections, and 11 other cases were otherwise

remedied. Partial remedy was effected in 25 cases. Considerable

attention has been devoted to preventing the pollution of the water

supply by the different gangs of men employed in the building of

State highways in Boylston, West Boylston and Holden, in the widen-

ing of the Boston & Worcester Street Railway in Framingham, in
9

widening the road-bed of the Boston & Albany Railroad in Natick,

and in laying of water pipes for the Westborough Insane Hospital in

Crane Swamp in Westborough.

Water is collected at weekly intervals from the various storage

and distributing reservoirs and as often as monthly from the various

main feeders of the water system, and sent to the laboratory of the

Board for examination microscopically and for color, odor, taste and

turbidity. Samples of water are also collected at monthly and semi-

monthly periods from different points upon the works, and sent to

the State Board of Health for chemical analysis. In the biological

laboratory of the Board 2,624 microscopical, 1,212 biological and 24

chemical examinations have been made. The bacteriological work

consisted of examinations of the main feeders of the Sudbury Reser-

voir, of Pramingham Reservoir No. 3 and of Lake Cochituate, and

also testing the efficiency of the Pegan Brook, Marlborough Brook

and Sterling filter-beds.

The sanitary condition of the Wachusett watershed has been much
improved during the year by the construction of the Sterling filter-

beds, and also by the construction of the small filter-beds near the

Sterling Camp Grounds. There have also been destroyed 10 addi-
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tional buildings upon property belonging to the Commonwealth, and

the premises formerly occupied by these buildings, particularly the

sites of the old Dorr and Wariield mills in Holden, and of the Gates

farm buildings on Lake Waushacum, have been cleaned up and put

in proper sanitary condition.

On the Cochituate and Sudbury watersheds railroad companies

whose tracks cross the Framingham reservoirs have, at the request of

the Board, caused tight floors to be laid over the bridges, for the pur-

pose of preventing any direct pollution of the water from the passing

trains.

The drainage ditches which have been constructed in swamps on

the different watersheds, aggregating a length of 31.66 miles, have

been cleaned, and the weeds and brush on the sides have been mowed
and burned. Some of the ditches on the Sudbury watershed have re-

quired repaving where the slopes have been trampled by cattle.

Snake Brook, which flows into Lake Cochituate, has been im-

proved for a distance of about 1,900 feet by removing the weeds and

shrubs and by the gravelling and paving of the bottom and sides, and

for a considerable distance a new and more direct channel has been

constructed. Portions of land which approached too closely the brook

have been acquired, and considerable wire fencing has been done to

protect the land belonging to the Commonwealth from the cattle in

the abutting pastures.

Considerable improvement has also been effected in the condition

of Beaver Dam Brook, which, running through portions of the towns

of Framingham and Natick, is one of the principal feeders of Lake

Cochituate. For about two miles before entering the lake the stream

is sluggish, and large quantities of mud, as well as debris of all kinds,

thrown or falling into the water, have collected in the various pools.

Much of the objectionable matter has been removed, and the heavy

growth of shrubbery bordering the brook has been largely cut and

destroyed. A survey and examination of the lower part of the brook

have also been made, with a view to more extensive improvement of

the conditions in the future.

The Board has continued the policy of restricting and regulating

boating and fishing upon Lake Cochituate, for the purpose of protect-

ing the water of the lake from further pollution. ~No boating or

fishing has been allowed upon the section of the lake lying north of

Lake Avenue, from which the water is delivered directly into the

Cochituate Aqueduct.
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Boating and fishing have been permitted in the remaining portions

of the lake during the season beginning with April 1 and ending on

October 15, in boats registered in accordance with the regulations

which have been made and by persons who have been duly licensed

by the Board. Permission has been given to the public to fish from

the highway during the season named, and at other seasons to fish

through the ice in other than the prohibited portion of the lake.

Applications for registration of boats were received to the number

of 176, and 142 of these were granted, 3 of them with privilege of

using tenders also for various sail and motor boats. Of those whose

applications were granted, 11-1 were residents of Natick in the vicinity

of the lake; 6 were residents of the village of Cochituate, the adjoin-

ing portion of the town of Wayland ; and 22 were owners or lessees

of cottages built upon land immediately abutting the shore margins.

Of the 34 applications which were rejected, 10 were made subse-

quent to the time limited for filing the applications ; 7 were from

residents of towns not bordering upon the lake ; 5 were from those who
had become owners or lessees of cottages subsequent to March 1, 1906

;

2 were from applicants who had in the previous year violated the

regulations; 3 were in cases where registration had been already

granted to members of the family ; and 7 were for the use of tenders

for which arrangements were otherwise made. No other registration

was refused to residents of the territory immediately surrounding

the lake or to those who had been owners or lessees of surrounding

cottages prior to March 1, 1906.

Stringent measures were enforced for keeping the premises abut-

ting the shore margins in good sanitary condition, and for prevent-

ing the pollution of the water by the cottagers and campers.

The owners and lessees of registered boats have shown a helpful

cooperation with the Board by the satisfactory observance of the

regulations which have been adopted for the protection of the water

supply. No violation of the regulations was reported for prose-

cution.

An appeal which had been taken to the Supreme Court upon an
injunction which had been granted against an owner of one of the

cottages who had persisted in violating the rules of the Board was
overruled by the fall bench of the court.
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(9) Forestry.

The operations carried on in past years about the Wachusett

Reservoir in -the way of clearing the margin and replacing and plant-

ing the trees has been hitherto in part classed under construction.

All the work is now done under the head of maintenance.

The clearing of a strip, along the extreme margin of the territory

owned by the Commonwealth, through the wooded and shrub land,

has been extended during the past year for a length of about 2

miles, so that now a cleared margin about 40 feet wide, called the

fire guard, is around the entire limits of the Commonwealth's prop-

erty. A strip about 15 feet wide has also been cleared on each

side of brooks through wooded lands to the length of about 5,700

feet.

Mature and otherwise undesirable trees have been cut down in

other places, and considerable areas have been improved by the thin-

ning out of the trees. A large area which had been previously planted

with white pines, upon which has come up a heavy growth of

birches, alders and briers, has been cleared by the cutting out of

the trees and brush which would interfere with the growth of the

pines. The timber obtained by these processes has amounted to

about 15,000 feet, board measure, and in addition more than 450

cords of firewood have been obtained. The most of the timber and

firewood has been sold.

The greater part of the cleared margin of the reservoir had been

previously planted, principally with arbor vitse, and there re-

mains about 1% miles in length still to* be treated. Inasmuch, how-

ever, as many of these trees had failed, it was determined to post-

pone the further planting until a stock of larger trees could be

obtained from the nurseries. An area of about 20 acres has been

planted with white pine seedlings, and the locusts upon the Oakdale

flats, which had died, have been replaced. The total marginal land

around the ' reservoir belonging to the Commonwealth is now esti-

mated to comprise 3,412 acres. Of this aggregate, 1,483 acres were

more or less wooded when acquired. There have been planted with

trees 1,11 7 acres, and there are 315 acres which it is proposed to

plant in the future. The marginal strip immediately along the

shores of the reservoir contains 197 acres, and there are 300 acres

which it is not proposed to plant with trees.



No. 57.] AND SEWERAGE BOARD. 33

The Flagg and the Lamson nurseries, so called, situated respec-

tively on the south and north sides of the reservoir, have been

maintained. At the Flagg nursery a great number of white pines

and arbor vitse have been removed from the nursery beds to the

transplant rows. The nursery now contains in the transplant rows

363,540 white pines, 28,300 arbor vitse, 4,380 Scotch pines and

3,140 white spruces. Many arbor vitse seedlings have also been

transferred from this nursery to the Lamson nursery, where the soil

is better adapted for their growth. The Lamson nursery contains

in transplant rows 154,200 arbor vitse, 13,580 sugar maples, 8,810

locusts, 3,090 white oaks, 3,000 ashes, 2,300 walnuts, 700 Norway

spruces and 54 catalpas.

About the Sudbury Reservoir and around Framingham reservoirs

Nos. 2 and 3 many worthless apple trees have been cut down, and,

so far as marketable, sold for firewood; and a large quantity of

brush has also been collected and burned. White pine trees to the

number of 3,200 have been planted during the year at the Sudbury

Reservoir.

(10) Moth Suppression.

The extensive work which has been carried on by the Board in

previous years on the lands under its charge, not only at Spot Pond

but in the cities of Medford and Somerville and the town of Arling-

ton, has resulted in greatly reducing the number of gypsy moths,

and it is believed that the work of the past year will be felt by

a still further reduction in their number in the future.

There has, however, during the year been a Considerable increase

in the number of gypsy moths along the lines of the Sudbury and

Cochituate aqueducts in Newton, Weston, Natick and Framingham.

The 220 acres of land about the Weston Reservoir and lying along

the Weston Aqueduct between the reservoir and the terminal cham-

ber were especially infested, and the cost of protecting these lands

was more than double the amount expended in the previous year.

No gypsy moths have been found upon the property of the Board

situate west of the town of Framingham.

The number of brown-tail moths at the Chestnut Hill Reservoir and

on other lands in the vicinity of Boston has been greatly decreased,

apparently from natural causes. Very large numbers of nests of the

brown-tail moths have been destroyed at the Sudbury Reservoir, and
these nests in considerable and increasing numbers have been de-
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stroyed at the Hopkinton Reservoir, along the line of the Wachusett

Aqueduct in Southborough and Northborough, and in the vicinity of

the Wachusett Reservoir in Clinton.

The methods employed for destroying and for preventing the

spreading of the moths were similar to those of preceding years. The

egg clusters of the gypsy moths were painted during the winter season

with a mixture of creosote and fuel oil, in the spring tangle-foot was

used in large quantities for banding the trees, and in the summer

many trees were sprayed with arsenate of lead. In order to protect

the lands of the Commonwealth along the lines of adjoining proper-

ties where moths were prevalent, lines of boards were set on edge

and smeared with tanglefoot.

It has been found necessary, where there were thick growths of

underbrush, particularly along the lines of the aqueducts, to cut

away the underbrush and also the undesirable trees.

The total amount expended for the purpose on the Water Works

lands was $10,700, being $2,000 less than the expenditure of the

previous year. Of the total amount expended, $6,450 was devoted

to lands about Spot Pond and $1,300 to those about the Weston Res-

ervoir.

(11) Quality of the Water.

The quality of the water supplied to the Metropolitan District

has been good throughout the year, and has somewhat improved in

quality over the preceding year. The color has remained substan-

tially the same, but the microscopic organisms have decreased in

number. Especial improvement has been observed in the quality

of the water of the Wachusett Reservoir, as well as of the Sudbury

Reservoir and Framingham Reservoir No. 3. There have been few

growths of objectionable taste or odor. The number of organisms

found in Lake Cochituate is larger than that in any other source of

regular supply, and for about one-third of the year the number was

such as to make the water objectionable for use, although not in-

jurious to the public health. But little trouble has been experienced

in the water coming from other sources.

(12) The Water Supply.

For the fourth consecutive year the rainfall on the Sudbury and

Wachusett watersheds and the amount of water yielded have both

been below the average for the years during which records have been
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kept. The rainfall during the past year on the Sudbury watershed

was 44.38 inches, or 1.61 inches below the average. On the Wachu-

sett watershed the total rainfall was 45.74 inches, or 3.25 inches

below the average. On both of the watersheds the yield during the

early part of the year was far below the average, and was the lowest

or nearly the lowest recorded. During the last four months of the

year, however, the rainfall and yield were unusually large, so that the

yield for the entire year of both the Sudbury and Wachusett water-

sheds was but little below the average.

All the cities and towns constituting the Metropolitan Water

District have been supplied with water, except the city of Newton

and the town of Hyde Park, whose sources of supply are still ade-

quate for their purposes. Water was furnished by special agreement

to the town of Swampscott, which is without the limits of the Dis-

trict; and to a small part of the town of Saugus, which is directly

supplied by special arrangement by the town of Revere ; and 50,000

gallons daily were supplied to the United States Government reser-

vation on Peddock's Island, in accordance with arrangements made

with the Government.

The total quantity of water supplied by the Metropolitan Water

Works to the various cities and towns, including the small quantity

yielded by the Spot Pond watershed, as determined at the pumping

stations and by the flow through the Weston Aqueduct, was 45,650,-

960,000 gallons. The average quantity daily supplied was 125,071,-

000 gallons, which is an increase in the daily supply of 6,251,000

gallons.

The increase in population of the territory supplied with water

over that of last year is estimated at 19,690, the estimated population

as of July 1, 1907, being 933,400.

The daily average quantity of water measured by the Venturi

meters as delivered to the various municipalities is, owing to leakage

from reservoirs and pipe lines, as well as in a small degree to the use

of water at the pumping stations, 885,900 gallons less than the daily

average amount above given. .

The city of Newton and the town of Hyde Park supplied from
their own sources to their respective inhabitants a total of 1,273,639,-

3.47 gallons, being a daily average of 65.5 gallons per inhabitant.
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V. WATER WORKS— FINANCIAL STATEMENT.

By chapter 235 of the Acts of the year 190 6 , the Board was re-

quired on or before the third Wednesday in January of each year to

report to the General Court an abstract of its receipts, expenditures,

disbursements, assets and liabilities for the previous fiscal year

(which, by the provisions of chapter 211 of the Acts of the year

1905, is the year beginning with the first day of December and end-

ing with the thirtieth day of November), together with all recom-

mendations for legislation which it should deem desirable ; and the

Board was also required by the Act of 1906 to present in the month of

February a more detailed statement of its doings for the calendar

year next preceding, which detailed statement should be printed as

its annual report for the year.

The financial abstract for the fiscal year ending with the thirtieth

day of November, 1907, was accordingly presented to the General

Court in January, and a copy of this financial abstract is in part

printed as Appendix No. 5.

The following statement of its financial doings, in relation to the

Metropolitan Water Works, for the calendar year 1907, is herewith

presented, in accordance with the provisions of the Act of 1906, as a

part of the annual report of the Board.

The Metropolitan Water Loans authorized for the construction

and acquisition of works have amounted to $40,500,000. To this

sum are added the proceeds from the sale of certain property by the

Board, and these amounted on January 1, 1908, to $158,408.11.

The total amount, therefore, which the Board has been authorized to

expend is $40,658,408.11. The amount of expenditures approved

by the Board for payment out of the Metropolitan Water Loan Fund

was, for the year 1907, $188,631.02, and the total amount so ap-

proved for payment since the beginning of the work up to January

1, 1908, has been $40,467,508.04. There was accordingly a balance

remaining at the beginning of the year 1908 amounting to $190,-

900.07.

The Treasurer of the Commonwealth has issued from time to time,

on the request of the Board, bonds to the amount of $40,500,000.

These bonds were issued for terms of 39% and 40 years from the



No. 57.] AND SEWERAGE BOARD. 37

date of issue, and bear interest at the rate of 3 per cent, and 3Ms per

cent, per annum. The sinking fund established for the payment of

the bonds at maturity amounted on January 1, 1908, to $5,643,-

575.69.

The amount approved by the Board for the maintenance and opera-

tion of the Water Works for the year 1907, which was paid out of

the annual assessments, was $373,334.07.

The assessments for the year 1907, for the payment of interest on

the bonds, for the sinking fund requirements, and for the expenses

of operation and maintenance of the Water Works, which were

levied upon the various cities and towns in the Metropolitan Dis-

trict, amounted to $2,195,406.71.

The detailed financial statement regarding the Metropolitan Water

Works is as follows :
—

(1) Metropolitan Water Loans, Receipts and Payments.

The loans for the construction and acquisition of the Metropolitan

Water Works, the receipts which are added to the proceeds of these

loans, the expenditures for the construction and acquisition of works,

and the balance available on January 1, 1908, have been as follows :
—

Loan under chapter 488 of the Acts of 1895, . . . . . $27,000,000 00

Loan under chapter 453 of the Acts of 1901, 13,000,000 00

Loan under chapter 367 of the Acts of 1906, 500 000 00

$40,500,000 00
Proceeds from the sales of property applicable to the construction

and acquisition of works (of which $10,046.70 is for the year

1907) . 158,408 11

$40,658,408 11

Amount approved by the Metropolitan Water and Sewerage Board
for payments to December 31, 1907 (of which $188,631.02 is for

the year 1907), .' 40,467,508 04

Balance January 1, 1908, f190,900 07

(2) Issues of Metropolitan Water Loan Bonds.

The Treasurer of the Commonwealth, under the authority given

him to issue from time to time, on the request of the Board,

negotiable bonds to an amount not exceeding $40,500,000, to be

designated the " Metropolitan Water Loan," has sold bonds as

follows :
—
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Amount Rate of In-
Price

received.
Date of Sale. of Bonds

sold.

terest (Per
Cent.).

Date due. Premium.

Sept. 25, 1895 $5,000,000 sy2 110.67 July 1, 1935, $533,500 00
Nov. 23, 1896, 2,000,000 3y2 106.76268 Julv 1 , 1935, 135,253 601
Feb. 8, 1897, 6,000,000 3V2 107.82 July 1 1935, 469,200 00
Jan. 13, 1898, 2,000,000 31/2 113.176 Jan. 1 , 1938, 263.520 00
Mar. 2, 1898, 2,000,000 31/2 112.877 Jan. 1 , 1938, 257,540 00
June 15, 1899, 3,000,000 3 100.64 July 1 , 1939, 19,200 00
June 28, 1900, 1,000,000 3 102.78 July 1 , 1939, 27,800 00'

Mar. 5, 1901, 3,000,000 3 102.155 Jan. 1 1941, 64,650 00
July 24, 1901, 100,000 3 100.375 Jan. 1 , 1941, 375 00
July 24, 1901, 150,000 3 100.10 Jan. 1 , 1941, 150 00
July 30, 1901, 205,000 3 100.25 Jan. 1 1941, 512 50
July 31, 1901, 50,000 3 100.25 Jan. 1 1941, 125 00
Aug. 7, 1901, 50,000 3 100.50 Jan. 1 1941, 250 00-

Aug. 8,1901, 300,000 3 100.10 Jan. 1 1941, 300 00
Aug. 8, 1901, 200,000 3 100.25 Jan. 1 1941, 500 00
Sept. 17, 1901, 3,100,000 31/2 106.71 Jan. 1 1941, 208,010 00
Oct. 1, 1901, . 1,345,000 3 100. Jan. 1 1941, -

Oct. 24, 1901, 1,500,000 3 100. Jan. 1 1941, -

Feb. 26, 1902, . 500,000 3V2 109.13 Jan. 1 1942, 45,650 00
Feb. 26, 1902, . 3,000,000 3% 109.13 Jan. 1 1942, 273,900 00
April 7, 1903, 250,000 8% 106.725 Jan. 1 1943, 16,812 50
April 17, 1903, 1,250,000 31/2 106.1329 Jan. 1 1943, 76,661 25
Jan. 15, 1904, 500,000 3V2 104.60 Jan. 1 1943, 23,00(1 00
Jan. 15, 1904, . 2,000,000 31/2 104.60 Jan. 1 1944, 92,000 00
Mar. 24, 1905, 650,000 31/2 105.761 Jan. 1 1945, 37,446 50
June 28, 1906, . 943,000 3% 103.09 Jan. 1 1946, 29,13S 70
June 28, 1906, . 100,000 31/2 103.092 Jan. 1, 1946, 3,090 00
June 28, 1906, . 307,000 3y2 103.092 Jan. 1 1946, 9,486 30

$40,500,000 $2,588,071 35

1 Including $18,673.60 from readjustment of rate made by the Treasurer in 1897.

2 Not issued or delivered until 1907.

(3) Metropolitan Water Loan Sinking Fund.

The sinking fund established by the Treasurer of the Common-

wealth has amounted at the end of each year to sums as follows :
—

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31,

December 31.

December 31,

1895,

1896,

1897,

1898,

1899,

1900,

1901,

1902,

1903,

1904,

1905,

1906,

1907,

$226,286 05

699,860 70

954,469 00

1,416,374 29

1,349,332 97

1.573,619 72

1,662,426 95

2,256,803 81

2,877,835 59

3,519,602 92

4 207,045 69

4,897,822 62

5,643,575 69

(4) Annual Assessments and Receipts.

Assessments for the year, amounting to $2,195,406.71, were re-

quired for the payment of the interest on the bonds issued by the

Commonwealth, the sinking fund requirements, and the expenses of
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operation and maintenance of the Water Works. The requirements

were: for interest, $1,281,908.77; for the sinking fund, $523,-

697.26; and for maintenance and operation, $389,800.68. These

assessments were made by the Treasurer of the Commonwealth upon

the various municipalities as follows :
—

Arlington, 114,738 41 Nahant, . $4,204 56

Belmont, . 6,026 81 Newton, . 6,026 82

Boston, . 1,726,588 68 Quincy, . 50,027 14

Chelsea, . 58,058 80 Revere, . 19,633 70

Everett, . 41,044 26 Somerville, 106,334 61

Hyde Park, 1,194 73 Stoneham, 7,734 91

Lexington, 6,987 53 Watertown, 15,468 18

Maiden, . 40,082 71 Winthrop, 14,624 69

Medford,

.

Melrose, .

35,126 98

26,971 19 12,195,406 71

Milton, . 14,532 00

The comparatively smaller sums assessed upon the city of Newton

and the town of Hyde Park were owing to the fact that neither of

these municipalities had reached the safe capacity of its own sources

of water supply, and neither had been furnished with water.

The proceeds from the operations of the Board, exclusive of the

proceeds from sales of property and of water, are, in accordance

with the provisions of the Statutes, applied to the reduction of the

assessment, and these, for the year 1907, amounted to $7,148.55.

The actual expenditures for the maintenance and operation of the

Metropolitan Water Works were, for the year 1907, $373,334.07.

(5) Supplying Water to Cities and Towns Outside of Dis-

trict and to Water Companies.

Sums have been received during the year 1907, under the pro-

visions of the Metropolitan Water Act, for water furnished, as

follows :
—

Town of Framingharn,

Town of Swampscott,

Framingharn Water Company,
United States Government,

$147 67

4,800 00

666 35

1,321 40

$6,935 42
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(6) Expenditures for the Different Works.

The following is a summary of the expenditures made in the

various operations for the different works :
—

Construction and Acquisition of

Works.

For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Administration applicable to all parts of the

construction and acquisition of the works

Wachusett Dam aud Reservoir :
—

Wachusett Dam, .

Power plant,

North Dike,....
South Dike. . . .

Removal of soil, .

Relocation of railroads,

Roads and bridges,

Real estate, ....
Damages, real estate not taken

and loss of wages, .

Other expenses, .

business

$14,982 35

118 00

40,659 32

186 00

8,059 22

1,026 51

2,036 07

16,890 16

14,102 22

1,532 50

Improving Wachusett watershed,

Wachusett Aqueduct,

Sudbury Reservoir,

Protection of Sudbury supply,

Improving Sudbury watershed, .

Protection of Cochituate supply, .

Improving Cochituate watershed,

Improving Lake Cochituate,

Pipe lines, Dam No. 3 to Dam No. 1,

Pipe line, Rosemary siphon,

Weston Aqueduct :
—

Aqueduct

Reservoir, . ...
Supply pipe lines,

Real estate, taxes and other expenses,

Distribution system :
—

Low service :
—

Pipe lines and connections, .

Pumping station, Chestnut Hill, .

Reservoir, Spot Pond,

Gate house and connections, Chestnut

Hill Reservoir,

Real estate and other expenses,

Northern high service :
—

Pipe lines and connections, .

Spot Pond pumping station, .

Fells Reservoir, Stoneham,

Bear Hill Reservoir, Stoneham,

Real estate and other expenses,

Amounts carried forward,

$48 34

153 70

3,157 09

M.247 02

4,087 15

811 40

1 50

$6,366 96

99,592 35

19,370 72

252 05

99 45

3,359 13

$2,285,099 20

118 00

790,470 68

137,057 10

2,536,214 37

878,022 45

547,180 33

3,195,950 73

518,743 74

8,272 92

$2,352,184 66

288,838 06

584,639 71

207,643 12

$1,752,873 08

462,572 19

582,188 73

65,480 88

91,722 06

440,540 78

291,829 35

141,392 94

38,267 70

14,838 05

$268,968 42

10,897,129 52

207,406 53

1,797,946 85

2,922,445 21

129,190 36

95,484 54

9,000 00

8,860 68

103,537 29

48,471 48

23,142 98

3,433,305 55

5,147 07 $129,040 66 $3,881,705 76 $19,944,889 41
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Construction and Acquisition of

"Works.

For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Amounts broughtforward,

Distribution system— Concluded.

Southern high service :
—

Pipe lines and connections, .

Pumping station, Chestnut Hill,

Forbes Hill Reservoir, Quincy,

Waban Hill Reservoir, Newton,

Real estate and other expenses,

Northern extra high service,

Southern extra high service,

Meters and connections,

Improving Spot Pond Brook, .

Glenwood pipe yard, .

Chestnut Hill pipe yard, .

Diversion of water, South Branch of Nashua

River.i

Acquisition of existing water works :
—

Reimbursement city of Boston, partially

constructed Sudbury Reservoir,

To Boston, for works taken January 1,

1898

To Maiden, Medford and Melrose for

taking of Spot Pond,

To Newton, for Waban Hill Reservoir,

Transfers of works acquired and other

property to accounts for special works,

Engineering, conveyancing, etc.,

Pipes, Valves, Castings, etc., sent first to

Storage Yards, and afterwards transferred

as needed to Different Parts of the Work.

Sent to storage yards

Transferred from storage yards to works,

and included in costs above,

Total for constructing and acquiring of

works,

55,147 07 $129,040 66

234 75

4,703 44

42,785 27

73 42

53,943 95

3,391 30

$4,021 36

1,766 25
2,255 11

$188,631 02

$3,881,705 76 $19,944,889 41

515,132 30

246,928 96

90,003 49

61,592 11

10,226 36

72,029 13

22,830 67

77,038 33

3,991 23

33,100 59

11,311 26
5,025,890 19

1,363,631 76

$1,157,921 59

12,768,948 SO

1,240,229 62

60,000 00

$15,227,100 01

1,240,262 50

$13,986,837 51

73,126 22
14,059,963 73

$2,092,396 06

2,019,263 11

73,132 95

$40,467,50S 04

1 Of the total expenditures from the beginning of the work, the sum of $150,928.29 is for Clinton

sewerage system.
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Maintenance and Operation.
For the Tear ending

December 31, 1907.

Administration, ....
General supervision, .

Taxes and other expenses, .

Wachusett Reservoir Department :
-

General superintendence,

Superintendence,

Reservoir, . . .'

Forestry, .....
Protection of supply,

Buildings and grounds, .

Wachusett dam,

Wachusett aqueduct,

Clinton sewerage system :
—

Pumping station, .

Sewers, screens and filter-beds,

Sanitary inspection, .

Swamp drainage,

Sudbury Department: —
General superintendence,

Superintendence, Framingham office,

Ashland Reservoir

Hopkinton Reservoir*

Whitehall Reservoir,

Framingham Reservoirs, 1, 2 and 3,

Sudbury Reservoir

Lake Cochituate, ....
Marlborough Brook filters,

Pegan filters,

Sudbury and Cochituate watersheds,

Sanitary inspection

Cochituate Aqueduct, ...
Sudbury Aqueduct, . - .

Weston Aqueduct, ....
Biological laboratory,

Distribution Department :
—

General superintendence,

Superintendence,

Arlington Pumping station, pumping service,

Chestnut Hill low-service pumping station, pumping service,

Chestnut Hill high-service pumping station, pumping service,

Spot Pond pumping station, pumping service,

West Roxbury pumping station, pumping service,

Arlington standpipe, ..."
Bear Hill Reservoir, . . . .

•

Chestnut Hill Reservoir,

Fells Reservoir,

Forbes Hill Reservoir,

Mystic Lake, conduit and pumping station

Mystic Reservoir,

Amounts carriedfomvard,

$5,101 81

262 20

24,036 07

7,141 45

3,398 32

2,453 30

6,176 34

3,939 48

4,459 95

3,552 93

2,532 91

897 23

$3,414 04

7,172 67

1,768 05

2,052 00

349 50

6,293 98

5,760 95

5,588 86

1,763 38

2,741 03

3,711 00

3,143 05

8,001 57

6,776 69

5,784 42

2,805 64

£10,144 28

316 44

8,285 22

34,070 16

46,084 00

14,265 07

7,028 93

36 81

178 94

13,423 51

421 85

1,364 62

1,984 62

1,485 16

$12,018 78

5,795 05

35,198 61

63,951 99

67,126 S3

$139,0S9 61 $1S4,091 26
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Maintenance and Operation.
For the Year ending

December 31, 1907.

Amounts brought forward, .

Distribution Department— Concluded.

Waban Hill Reservoir,

Weston Reservoir, ....
Spot Pond,

Buildings at Spot Pond, .

Spot Pond Brook

Pipe lines :
—

Low service,

Northern high service, .

Southern high service, .

Supply pipe lines

Buildings at Chestnut Hill,

Chestnut Hill pipe yard, .

Glenwood pipe yard and buildings,

Stables,

Waste prevention, ....
Venturi meters, . .

Measurement of water,

Total for maintaining and operating works,

$139,089 61 $184,091 26

773 85

2,608 13

9,974 11

545 83

305 34

10,012 48

2,935 95 •

4,203 86

576 50

2,474 88

779 97

4,973 04

5,945 94

66 35

1,835 64

2,141 33
189,242 81

$373,334 07

(7) Detailed Financial Statement under Metropolitan

Water Act.

The Board herewith presents, in accordance with the require-

ments of the Metropolitan Water Act, a detailed statement of the

expenditures and disbursements, receipts, assets and liabilities for

the year 1907.

(a) Expenditures and Disbursements.

The total amount of the expenditures and disbursements on ac-

count of construction and acquisition of works for the year beginning

January 1, 1907, and ending December 31, 1907, is $188,631.02,

and the total amount from the time of the organization of the Met-

ropolitan Water Board, July 19, 1895, to December 31, 1907, is

$40,467,508.04.

For maintenance and operation the expenditures for the year

have been $373,334.07, and from the beginning of the work,

$3,024,296.31.

The salaries of the commissioners, and other expenses of admin-

istration, have been apportioned to the construction of the works and

to the maintenance and operation of the same, and appear under each

of those headings.
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The following is a division of the expenditures according to their

general character :
—

General Character of Expenditures.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

aud

Construction of Works and Acquisi-

tion by Purchase or Taking.

A dministration.

Commissioners,

Secretary and auditor, .

Clerks arid stenographers,

Legal services,

Travelling,

Stationery and printing,

Postage, express and telegrams, .

Furniture and fixtures, .

Alterations and repairs of buildings,

Telephone, lighting, heating, water

care of building,

Rent and taxes, main office, .

Miscellaneous expenses,

Engineering

.

Chief engineer and department engineers,

Principal assistant engineers,

Engineering assistants,

Consulting engineers, .

Inspectors, ....
Architects

Railroad and street car travel,

Wagon hire

Stationery and printing,

Postage, express and telegrams,

Engineering and drafting instruments and

tools,

Engineering and drafting supplies,

Books, maps and photographic supplies,

Furniture and fixtures,....
Alterations and repairs of buildings :

—
Main office,

Sub-offices,

Telephone, lighting, heating, Avater and care

of buildings :
—

Main office,

Sub-offices,

Rent and taxes, main office, .

Rent of sub-offices and other buildings,

Field offices and sheds,....
Clinton office building,....
Unclassified supplies, ....
Miscellaneous expenses,

Amounts carriedforward,

$2,333 33

1,125 00

1,876 67

15 41

427 92

53 10

32 00

230 75

239 80

32 98

$655 80

3,996 28

16,307 15

30 00

95 00

25 42

220 30

125 02

19 92

23 25

154 35

130 38

1 00

69 00

675 66

175 96

719 42

300 13

$6,366 96

23,724 04

$30,091 00

$112,643 58

48,342 03

57,449 16

2,359 00

3,640 89

11,195 76

2,807 17

4,280 89

5,784 27

. 11,130 84

4,857 01

4,477 82

$207,171 36

155,603 89

1,023,465 97

23,590 07

290,217 39

36,161 19

26,804 91

45,028 78

25,995 77

7,723 83

19,308 03

24,961 71

6,931 72

14,978 46

14,107 86

2,939 36

24,076 81

19,622 32

14,339 45

4,526 74

1,274 49

9,866 87

8,240 53

8,924 32

$268,968 42

2,015,861 S3

$2,284,880 25
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General Character of Expenditures.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Amounts brought forward,

Construction.

Preliminary work (borings, test pits and

other investigations) :
—

Advertising,

Other preliminary work as given in detail

in preceding annual report, .

Contracts, Wachnsett Reservoir :
—

Contracts completed and final payments

made prior to January 1, 1907,

McBride & Co., Stillwater improvement

Sundry bills paid under this contract,

McArthur Bros. Co., Wachusett Dam,
McArthur Bros. Co., item 26 in suit pend

ing in Superior Court,

McArthur Bros. Co., building Sect. 2 of

the relocation of Central Massachusetts

Railroad

Contracts improving Wachusett Water-

shed :
—

A. McKenzie & Co., Sterling filter-beds, .

Contracts completed, Wachusett Aqueduct,

Contracts completed, Sudbury Reservoir, .

Contracts completed, protection Sudbury

Supply :
—

City of Marlborough, main sewer, .

Contracts completed, improving Lake Co-

chituate

Contracts completed, protection Cochituate

Supply :
—

Town of Framingham, low-level sewer, .

Contracts completed, Rosemary siphon,

Contracts completed, pipe line, Dam No. 3

to Dam No. 1,

Contracts completed, Clinton sewerage sys-

tem

Contracts, Weston Aqueduct: —
Contracts completed and final payments

made prior to January 1, 1907,

Shanahan, Casparis & Co., . Sect. 2,

Sundry bills paid under this contract .

Shanahan, Casparis & Co., . Sect. 3,

Sundry bills paid under this contract, .

Shanahan, Casparis & Co., . Sect. 6,

Sundry bills paid under this contract, .

Shanahan, Casparis & Co , . Sect. 12,

Sundry bills paid under this contract, .

Amounts carriedforward,

),091

$17 15

625 31

3,331 23

311 61

4,285 30

3,403 66

$2,284,830 25

$6,306 22

155,457 41

53,418,405 03

23,314 67

3,476 60

1,606,481 04

3,331 23

286,521 00

1,781,564 31

201,827 74

2,911 80

126,420 70

4,214 78

108,933 26

7,013 05

138,151 78

3,339 77

161,763 63

5,341,529 57

11,893 75

1,447,208 55

1,545,028 33

9,000 00

60,657 45

9,000 00

5,916 96

17,240 22

66,878 22

$37,779 96

2,374,377 19

$13,335,324 12
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General Character of Expenditures.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Amounts broughtforward,

Construction— Con.

Contracts, Distribution System :
—

Contracts completed and final payments

made prior to January 1, 1907,

C. A. Dodge & Co., Arlington pumping

station,

Hodge Boiler Works Co., horizontal re-

turn tubular boilers, ....
Allis-Chalmers Co., pumping engine,

Deduct value of pipes, valves, etc., included

in above list, transferred to mainte-

nance account December 31, 1900.

Additional work :
—

Labor,

Professional services, medical services,

analyses, etc., .

Travelling, .

Rent,

Water rates,

Freight and express,

Jobbing and repairing,

Tools, machinery, appliances, and hard

ware supplies, .

Electrical supplies,

Castings, ironwork and metals,

Iron pipe and valves, .

Blasting supplies,

Paint and coating,

Fuel, oil and waste, .

Lumber and field buildings,

Drain pipe, ....
Brick, cement and stone, .

Sand, gravel and filling,

Municipal and corpoi^ation work,

Police service,

Sanitary inspection,

Judgments and settlements for damages

Unclassified supplies,

Miscellaneous expenses, .

Legal and expert :
—

Legal services,

Expert services, .

Court expenses, .

Miscellaneous expenses, .

Amounts carriedfonoard,

$18,307 77

6,694 00

4,437 00

$61,406 88

38 98

211 18

55 00

293 52

48 93

830 67

5,848 47

2,449 08

572 80

1 75

48 66

1,045 50

63 06

1,227 37

37 25

721 23

90 00

5,860 40

998 06

1,486 01

$14 75

$37,779 96

29,438 77

$13,335,324 12

$4,387,773 91

29,498 21

6,694 00

4,437 00

$4,428,403 12

3,139 77

83,334 80

14 75

$150,568 2S

$752,186 89

1,857 99

2,744 00

3,611 73

1,454 77

12,944 51

9,668 08

73,942 77

4,924 68

79,413 71

60,367 69

1,935 68

4,316 43

10,512 77

85,287 92

9,150 37

26,3S8 79

6,895 06

208,887 90

210,801 74

13,100 09

52,624 26

17,105 35

5,929 10

$4,668 82

1,862 66

1,167 20

185 80

4,425,263 35

1,656,052 28

7.SS4 48

$19,424,524 23
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General Character of Expenditures.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Amounts broughtforward,

Real Estate.

Legal and expert :
—

Legal services, .

Conveyancer and assistants,

Experts,

Appraisers, .

Court expenses, .

Counsel expenses,

Conveyancing supplies,

Conveyancing expenses,

Miscellaneous expenses,

Settlements made by Board,

Judgments,

Taxes and tax equivalents,

Care and disposal, .

Damages to Ileal Estate not taken, to Busi

ness and on Account of Loss of Wages.

Legal and expert :
—

Legal services

Expert services,

Court expenses

Settlements, . . ...
Judgments,

Claims on Account of Diversion of Water.

Legal and expert :
—

Legal services

Expert services,

Court expenses,

Miscellaneous expenses

Settlements,

Judgments,

Purchase of Existing Water Works.

Legal and expert :
—

Legal services

Expert services,

Court expenses

Miscellaneous expenses, .

Settlements and judgments, .-..'..

Relocation Central Massachusetts Railroad.

Settlements

Total amount of construction expendi-

tures

$2,139 00

175 00

809 00

4 50

57 29

8,589 00

2,240 49

3,987 44

$1,222 54

1,662 55

12,885 00

1,217 22

$703 00

9 95

2,360 76

$150,568 28

18,001 72

16,987 31

3,073 71

$188,631 02

$19,424,524 23

$4,736 31

109,311 97

17,871 58

22,332 75

11,139 43

43 25

3,165 53

5,909 89

4,195 81

3,371,187 84

168,682 24

68,182 41

84,740 09

$1,130 67

2,857 62

14,157 84

414,330 32

104,413 42

$3,774 98

19,339 69

20,775 49

1,289 58

917,350 00

220,719 67

$1,878 89

13,569 82

29,728 38

1,470 94

15,227,100 01

3,871,499 10

536,889 87

1,183,249 41

15,273,748 04

177,597 39

$40,467,508 04
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General Character of Expenditures.
For the Year ending

December 31, 1907.

Maintenance and Operation of Works.
Administration :

—
Commissioners,

Secretary and assistants

Postage, printing, stationery and other supplies,

Travelling, .

Telephone, heating, lighting and care of building, '

.

Alterations and repairs of building,

Rent and taxes, office building,

Miscellaneous expenses,

Supervision and general superintendence: —
Chief engineer and department engineers,

Engineering, clerical and laboratory assistants,

Postage, printing, stationery, office and laboratory supplies,

Telephone, heating, lighting and care of offices,

Travelling and incidental expenses

Alterations and repairs of buildings,

Rent and taxes, main office, . .

Miscellaneous expenses,

Pumping service :
—

Labor, . .

Fuel

Oil, waste and packing,

Repairs and renewals,

Small supplies and expenses,

Rent, West Roxbury pumping station, . . . .

Superintendents and assistant superintendents

Engineering assistants,

Laboratory force, . .

Sanitary inspectors,

Recording and scientific instruments and supplies, . .

Labor and teaming,

Tools, machinery and appliances,

Lumber and hardware supplies, . ......
Jobbing and repairing

Travelling, ...
Horses, vehicles and stable expenses

Fuel, lighting and telephone,

Municipal and corporation work,

Unclassified supplies,

Miscellaneous expenses, .

Conveyancer and assistants, ......;..
Taxes and tax equivalents,

Contracts and agreements,

Contracts for pipes, valves, etc., bought from construction work since

January 1, 1907,

Total expenditures for maintenance and operation, . . . .

$3,500 00

4,628 51

974 38

1,725 19

574 46

190 93

359 70

65 61

$12,018 78

$6,323 45

10,160 47

1,595 26

2,751 94

1,865 39

280 80

1,079 13

398 74
24,455 18

$59,910 95

42,733 85

1,248 07

3,180 09

1,887 02

773 40
109,733 38

$4,522 72

9,871 74

2,258 67

3,903 78

242 80

124,124 89

3,287 79

4,440 70

1,127 46

2,107 8S

6,506 83

4,042 65

1,129 95

5,099 77

7,773 06

121 00

35,027 61

10,507 00

1,030 43
227 12fi 73

. $373,334 07



No. 57.] AND SEWERAGE BOARD. 49

(b) Receipts.

The total amount of receipts from rents, sales of property, etc.,

for the year beginning January 1, 1907, and ending December 31,

1907, is $24,130.67; and the total amount from the time of the

organization of the Metropolitan Water Board, July 19, 1895, to

December 31, 1907, is $524,436.88. The general character of these

receipts is as follows :
—

General Character of Receipts.
For the Tear ending

December 31, 1907.

From Beginning of "Work

to December 31, 1907.

For distribution back to District: —
District entrance fees

Supplying water outside of District,

Water furnished to water companies,

-

$92,265 00

90,454 771

37,145 88
t210 S6*i 6*5

To the credit of the loan fund :
—

Real estate and buildings, ....
Labor, tools, supplies and reimbursements,

$720 00

9,326 70
... tin M(\ 7ft

$34,361 46

124,046 65
TiS 408 11

To the credit of the sinking fund :
—

Supplying water to cities and towns out-

side of District and to water companies,

Forfeiture for contracts awarded but not

Unclassified receipts and interest, .

$6,935 42

1,696 38

5,108 16

344 01
.. , -\A fiQ9 O"

$7,156 431

500 00

90,021 99

45,602 11

2,882 59
"MR 169 1°

$524,436 88

i $221.01 received in December, 1906, was placed in sinking fund by State Treasurer in 1907. See

chapter 238, Acts of 1907.

The foregoing receipts have been credited to the various objects

or works, as follows :
—

Sources of Receipts.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Admission into Metropolitan Water Dis-

trict (Quincy, Nahant, Arlington, Stone-

ham, Milton and Lexington), .

Supplying water to cities and towns outside

of Water District (Swampscott, Revere,

Lexington, Wakefield, Cambridge, Fram-
ingham and U. S. Government), and to

water companies (Framingham, Milton

$6,935 42
"ftp 09*i 1°

$92,265 00

134,757 08

«
$227,022 08
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Sources of Receipts.
For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

Construction and acquisition of works :
—

Wachusett Reservoir, ....
Wachusett Aqueduct, ....
Sudbury Reservoir and watershed, .

Diversion of water, Clinton sewerage

Purchase of existing water works, .

$67 96

1,059 60

980 50

149 50

6,542 70

90 00

215 90
Olftfi 1ft

$227,022 08

$110 11

6,684 48

134,113 78

5,204 70

5,012 63

7,735 42

71,581 85

1,367 94

17,569 53
9iQ 3P,n n

Maintenance and operation of works :
—

Wachusett Aqueduct, ....
Wachusett Reservoir, ....

Clinton sewerage system, ....

$365 94

4,531 69

1,802 08

649 54

739 84
o non nq,

$4,116 81

19,053 83

11,812 97

9,120 47

3,930 28

$24,130 67 $524,436 S8

(c) Assets.

The following is an abstract of the assets of the Water Works,

a complete schedule of which is kept on file in the office of the

Board :
—

Office furniture, fixtures and supplies; engineering and scientific instruments

and supplies
;
police supplies ; horses, vehicles, field machinery, etc. ; ma-

chinery, tools and other appliances and supplies; real estate connected

with works not completed; completed works, including real estate and

buildings connected therewith.

(d) Liabilities.

There are liabilities as follows :
—

Due on monthly pay rolls, $1,625 30

There are other current bills unpaid which have not yet been

received.

Amounts have been agreed upon in the following cases, but the

deeds have not yet passed: Henry B. Stone, $12,500; town of West

Boylston, $800.

On the claims of the following it is impossible to state the amounts

due for land damages, water rights and claims for damages to estab-
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Kshed business, as no sums have been agreed upon, and suits are

now pending in court for the determination of most of them: —
Charles C. Landy, Houghton Bros., Robert Johnston, John F.

O'Brien, Patrick Bradley, Thomas H. Burgess, Lucy A. Wood, Jo-

seph 0. Bullard et al., Elwin I. Chase, Alzina A. Wilson, Henry F.

Keyes, Robert C. Houghton et al., James E. Welch, Bridget M. Joyce,

Byron D. Allen, J. Frank Wood et al., Asa Knight, Mary J. Fyfe,

estate of William E. Fyfe, George M. Plummer, Edward F. Mer-

riam, James A. Bigelow, William H. Brigham, John Fitzgerald,

estate of Charles H. Hastings, George E. Hastings, William H.

Hastings, Henry J. Hyde, Everett and Oliver S. Kendall, Sanford

C. Kendall, estate of John A. Wood, estate of William H. Vickery,

James H. and Hannah S. Wood, Asenath M. Bartlett, estate of

Charles I. Longley, estate of Daniel M. Marsh, Francis W. M.

Goodale, McArthur Bros. Co., Sarah Hourty, Clara L. Kingsbury,

George W. Shattuck, Samuel F. Mason, Nellie M. Kirby, Willis A.

Fuller.

VI. METROPOLITAN SEWERAGE WORKS.

No changes in territory have been made in the districts contribut-

ing to the North Metropolitan System and the South Metropolitan

System which comprise the Metropolitan Sewerage Works.

The North Metropolitan System provides for the district situated

largely in the Charles River and Mystic River valleys lying north

of the Charles River, and embraces the cities of Cambridge, Chelsea,

Everett, Maiden, Medford, Melrose, Somerville, Woburn and parts

of Boston, and the towns of Arlington, Belmont, Revere, Stoneham,

Wakefield, Winchester, Winthrop and part of Lexington, — 9 cities

and 8 towns. The district has an area of 90.50 square miles. It has

an estimated population, as of December 31, 1907, based upon the

census of 1905, of 498,640 ; and it is estimated that of this number

422,065, or 84.6 per cent., contribute sewage to the North Metro-

politan System.

The South Metropolitan System provides for the areas situated in

the Charles River valley lying south of the Charles River, a small

portion of the valley north of the Charles River, and also a portion

of the Neponset River valley; and embraces the cities of Newton,

Quincy and Waltham, portions of the city of Boston, and the towns

of Brookline, Hyde Park, Milton, Watertown and parts of Dedham,
— 4 cities and 5 towns. This district has an area of 100.87 square
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miles. It has an estimated population, as of December 31, 1907, of

325,090, of which number it is estimated that 188,150, or 57.9 per

cent., contribute sewage to the South Metropolitan System.

(1) North Metropolitan Sewerage System— Construction.

(«) Maiden Extension Sewer.

The extension of the North Metropolitan System, authorized by

chapter 319 of the Acts of the Legislature of the year 1906, from a

point near the centre of the city of Maiden to an outlet into the

waters of the Maiden River, was finally completed at the beginning of

the year, and sewage was received into the sewer on January 5, 1907.

The necessary resurfacing and paving of streets and other work re-

quired in private lands along the line of the sewer were made during

the spring, but the sewer has been maintained as a part of the North

Metropolitan System continuously since it was first put into opera-

tion. The sewer has an entire length of 2,950.5 feet, and is built

with a diameter varying from about 2.5 feet to 4.5 feet. The total

expenditures for the construction of this sewer have amounted to

$53,879.45, and there is a small amount still payable. The sum paid

includes damages on account of the taking of real estate, which have

thus far aggregated the sum of $4,150.

(b) Construction of Bulkhead and Filling of Chelsea Street Flats.

The establishment by the United States Government of a pier-head

line along Chelsea Creek has enabled the Board to fill in a consider-

able additional portion of the lot belonging to the Commonwealth on

the northwesterly side of Chelsea Street which has been occupied

for locker and stable buildings. A timber bulkhead has been con-

structed upon the lines laid down, and a considerable portion of the

area enclosed has been filled. By this work the available area of the

lot has been increased from about 10,000 square feet to an area of

about 38,600 square feet. This work has so far been accomplished

by the expenditure of $3,2-31, and the value of the lot has been greatly

enhanced.

(2) South Metropolitan Sewerage System— Construction.

(a) Extension of the High-level Seiver.

The work of the extension of the High-level Sewer in accordance

with the requirements of chapter 406 of the Acts of the year 1906,
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from the main line of the sewer in Centre Street in Jamaica Plain

through parts of West Roxbury, Brookline and Brighton, has been

in progress during the year.

The construction of the first section in West Roxbury (near Ja-

maica Pond), which presented peculiar difficulties, on account of the

presence of quicksand, gravel and clay, had been begun by day labor

under the direct supervision of the engineers of the Board. This

section is wholly in tunnel, and passes Jamaica Pond at a depth of

35 feet below the ordinary surface of the pond. It is constructed

under the pneumatic process by the introduction of compressed air.

The work has thus far been successfully prosecuted, and it is expected

that this section will be completed by day labor in the coming sum-

mer.

Another portion of the sewer, which consisted in the building of a

tunnel through Commonwealth Avenue and Warren Street in the

Brighton district, largely in rock excavation, was constructed by the

Board by day labor, because the bids for the construction of this part

of the sewer had been so greatly in excess of the estimates of cost made

by the engineer. This portion of the work has also been successfully

completed under the immediate direction of the Board within the

engineer's estimates.

Contracts have been made during the year for the construction of

all the remaining portions of the sewer from its junction with the

main line as far as Oak Square in Brighton, except for a short section

near Oak Square about 2,450 feet in length.

Several of these contracts were made in the middle of the summer,

and have been substantially completed. The terms of the other con-

tracts which were made towards the end of the season require their

completion during the year 1908.

A length of 2.24 miles of the 5.64 miles of sewer, upon which con-

struction has been entered, has been completed. The construction on

the High-level Sewer extension during the year has called for the

expenditure of $445,059.17.

(b) Quincy Pumping Station.

The new centrifugal pump purchased from the Lawrence Machine
Company, having a capacity of pumping 10,000,000 gallons per 24

hours, was in the early part of the year fully installed in connection

with the compound vertical engine, both engine and pump being of a
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standard type. Two additional boilers of about 100 horse-power

each were supplied. The whole additional plant has been in opera-

tion since March 1, 1907

(3) Acquisition of Lands and Settlements foe Lands

Acquired.

During the year there have been made 5 takings of land and ease-

ments, all in Brookline, for the purposes of the extension of the

High-level Sewer. These takings embrace 0.362 of an acre in fee,

and easements in 12.30 acres, most of which were in public streets.

The following is a list of the takings :
—

List of Takings for Metropolitan Sewerage Works for the Year 1907.

No. Location and Description. Former Owners. Recorded. Purpose of Taking.

16

17

18

19

20

Brookline,— Park Street from Bea-
con Street to Washington Street.
Area, easements in 1.68 acres.

Brookline,— from the end of a strip
in which easements have heen
taken for the Metropolitan Sewer
at the Boston line, through Colum-
bia Street, land of Henry S Cool-
idge et al., Winchester Street and
Beacon Street, to Park Street at
the end of strip in which ease-
ments were taken by Taking No.
16. Area, fee in 0.362 acre, ease-
ments in 3.73 acres.

Brookline,— from the end of a strip
in which sewer easements were
taken in Park Street by Taking
No. 16, through Washington Street,
Greenough Street and Gorham
Avenue to a point near Davis
Avenue. Area, easements in 1.83
acres.

Brookline,— from the end of a strip
in which sewer easements were
taken in Gorham Avenue, through
Davis Avenue, land of the town
of Brookline, Tappan Street, land
of Brookline, of the Boston & Al-
bany Railroad Company and of
George A. Goddard, Brington
Road, Cypress Street and Kendall
Street to Franklin Street. Area,
easements in 3.08 acres.

Brookline,— from a strip in which
sewer easements were taken in
Kendall Street by Taking No. .19,

through Kendall Street and Chest-
nut Street to the Boston line, at
the end of a strip in which sewer
easements were taken by Taking
No. 13. Area, easements in 1.98
acres.

Public street.

Henry S., Walter G.
and Ellen G. Cool-
idge and public
streets.

1907.
Mar. 12.

Mar. 28.

Part of Section 82,
South Metropoli-
tan System.

Section 83 and part
of Section 84, South
Metropolitan Sys-
tem.

Public streets. May 20.

Town of Brookline,
Boston & Albany
Railroad and
GeorgeA . Goddard.
Public streets.

Public streets.

July 5.

Part of Section 82,

South Metropoli-
tan System.

Parts of Sections SI
and 82, South Met-
ropolitan System.

Nov. 8. Part of Section 81,

South Metropoli-
tan S3'stem.

Since January 1, 1907, settlements on account of the takings made

in the North Metropolitan District have been effected in 2 cases, in-
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volving a payment of $2,150; and in 1 case in the South Metro-

politan District a settlement has been effected, under which payment

has been made amounting to $5,582.20.

Of the 3 sewerage settlements, 2 were on account of the sewer ex-

tension to Maiden and 1 on account of the extension of the High-level

Sewer in Brookline.

Summary of Land Settlements for the Year 1907.

Location.
Area in

Acres.
Number of
Settlements. Payments.

North Metropolitan District.

Maiden, ......
South Metropolitan District.

Brookline,

Aggregate, ....

0.056

0.362

0.418

$2,150 00

5,582 20,

',732 20

(4) North Metropolitan System— Maintenance.

There are now maintained in the North Metropolitan System

58.57 miles of main sewers, with which are connected 624.74 miles

of local sewers, the number of connections, public and special, with

the North Metropolitan System being 638.

The East Boston and Charlestown districts of Boston and the cities

of Everett, Cambridge, Somerville and Chelsea still maintain both

separate and combined sewers, but all of the other municipalities in

the North Metropolitan System maintain separate sewers.

There have been pumped at the Alewife Brook pumping station

4,123,000 gallons of sewage per day, with an average lift of 12.90

feet, at a cost of $0,344 per million gallons per foot lifted; at the

Charlestown station 32,600,000 gallons per day, 8.31 feet lift, at a

cost of $0,168 per million gallons per foot lifted; at the East Boston
station 62,300,000 gallons per day, 16.74 feet lift, at a cost of $0,081

per million gallons per foot lifted; and at the Deer Island station

64,300,000 gallons per day, 10.79 feet lift, at a cost of $0,097 per

million gallons lifted. There has continued to be a decided increase

in the amount of sewage pumped in all of the stations, but the increase

lias particularly occurred in the East Boston and Deer Island stations,

where the excess has been upwards of 6,000,000 gallons daily over
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the quantities of last year. The increase in the amount of sewage

at East Boston has exceeded by 11 per cent, and that at the Deer

Island station has exceeded by more than 10.5 per cent, the quantities

discharged last year. There has been a greater cost of pumping, ou

account of the increased cost of labor and also the increased cost of

coal.

The amount of sewage discharged in the North Metropolitan Dis-

trict averaged 152 gallons per day for each person, taking the esti-

mated population of the district contributing sewage. If the sewers

in this district were restricted to the admission of sewage proper only,

and all local sewers were separate sewers, this per capita amount

would be considerably decreased.

During the year 5 public and 13 special connections from local

sewers have been made with the system, and 30.86 miles of local

sewers have been added to those already connected with its works.

The extension of the main sewer, which receives the sewage of the

town of Wakefield, from a point near the centre of the city of Maiden

to tide water, was completed at the beginning of the year, and has

since been in continuous operation.

The cost of maintenance of the North Metropolitan System during

the past year was $138,2Y1.99, which is somewhat more than the

cost of maintenance for the preceding year.

(5) South Metropolitan System— Maintenance.

In the South Metropolitan System there are maintained 10.25

miles of main sewers, with which are connected 479.51 miles of local

sewers, having 111 connections with the Metropolitan System.

The Back Bay, Roxbury, West Roxbury, Brighton and Dorchester

districts of Boston and the towns of Brookline and Milton still main-

tain both separate and combined sewers, but all the other districts

contributory to this system maintain separate sewers.

The Ward Street pumping station, the Quincy pumping station

and the screen-house at Nut Island are maintained for the disposal of

sewage for this system.

There have been pumped at the Ward Street station an average of

23,500,000 gallons per day, with an average lift of 41.57 feet, at a

cost of $0,074 per million gallons per foot lifted; and at the Quincy

station 3,615,000 gallons, 21.04 feet lift, at can average cost of $0,254

per million gallons per foot lifted.



No. 57.] AND SEWEEAGE BOARD. 57

An average of 40,600,000 gallons of sewage has passed daily

through the screens at the Nut Island screen-house, and has been dis-

charged from the outfalls into the outer harbor. The maximum dis-

charge per day, which occurred during a heavy storm, was 137,000,-

000 gallons. The discharge of sewage through the outfalls represents

the amount of sewage contributed in the South Metropolitan System,

which was at the rate of 215 gallons per day per person of the esti-

mated number contributing sewage in the District. The daily dis-

charge of sewage per capita is considerably larger in the South Metro-

politan District than it is in the North Metropolitan District, because,

owing to the large size of the High-level Sewer, more storm water is

admitted at periods of heavy rainfall.

The additional pumping engine which has been obtained for the

Quincy station has been in operation since March 1, and has been

successful in relieving the station from the troubles which had oc-

curred, particularly in periods of unusual rainfall.

A small area in the districts of Dorchester and town of Milton,

which is so low that its sewage cannot be carried into the High-level

Sewer except by pumping, still disposes of its sewage through the

Boston Main Drainage Works, and for this a rental is paid to the

city of Boston. Otherwise, all the sewage of the South Metropolitan

Sewerage District is disposed of through the outfall pipes from Nut

Island.

The expenditures for maintenance of the South Metropolitan Sys-

tem for the past year were $95,513.11.

VII. SEWERAGE WORKS — FINANCIAL STATEMENT.

The financial abstract of the receipts, expenditures, disbursements,

assets and liabilities of the Metropolitan Water and Sewerage Board

for the fiscal year of the Commonwealth ending with the thirtieth day

of November, 1907, was, as stated in connection with the Water

Works, presented to the General Court in January, in accordance

with the requirements of chapter 235 of the Acts of the year 1906,

and a copy of this financial abstract is in part printed as Appendix

No. 5.

The following statement of its financial doings, in relation to

the Metropolitan Sewerage Works, for the calendar year 1907, is

herewith presented, in accordance with the provisions of the Act of

1906, as a part of the annual report of the Board.



58 METROPOLITAN WATER [Pub. Doc.

The Metropolitan sewerage loans for the construction of the Sew-

erage Works of the North Metropolitan System have amounted to

$6,160,865.73, to which are added receipts from various sources

amounting to $17,153.40. The amount of expenditures approved

by the Board for payment for the year 1907 was $9,822.86, and

the total amount of expenditures approved to January 1, 1908,

was $6,146,023.16. The balance on hand on January 1, 1908, was

$31,995.97.

The loans for the construction of the various parts of the South

Metropolitan System have amounted to $8,867,046.27. The receipts

applicable to the loan fund have been $10,106.60. The amount of

expenditures approved for payment in the year 1907 was $459,-

807.64. The total amount of expenditures approved for payment

from the beginning of the works has been $8,182,580.79. The bal-

ance on hand for the South Metropolitan System on January 1, 1908,

was $694,572.08.

The bonds issued on account of the loans have been for varying

periods, not exceeding forty years, and bear interest at the rate of 3

per cent, and 3V2 per cent. The premiums received on account of

the sale of bonds on the North Metropolitan System have amounted

to $175,518.65, and those received on account of the South Metro-

politan System have amounted to $400,332.03.

The amount expended for maintenance of the North Metropolitan

System in the year 1907 was $138,271.99, and for the South

Metropolitan System $95,513.11, a total for both systems of

$233,785.10.

The assessments made to meet interest, sinking fund require-

ments, and maintenance and operation of the North Metropolitan

System amounted in the year 1907 to $270,448.12, and the assess-

ments for the South Metropolitan System amounted to $503,860.49.

The following is a detailed financial statement regarding the Metro-

politan Sewerage Works :
—

(1) Metropolitan" Sewerage Loans, Receipts and Payments.

The loans for the construction of the Metropolitan Sewerage

Works, the receipts which are added to the proceeds of these loans,

and the expenditures for construction, have been as follows :
—
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(a) North Metropolitan System.

Loans under various acts of the Legislature (given in detail in

report for the year 1901), $5,605,865 73

Loans under chapters 242, 336 and 399, Acts of 1903, . .. . 500,000 00

Loan under chapter 319, Acts of 1906, 55,000 00

Proceeds from sales of property and from other sources to Decem-

ber 31, 1907, 17,153 40

3,178,019 13

Amount approved by the Metropolitan Sewerage Commission and

the Metropolitan Water and Sewerage Board for payment to

December 31, 1907 (of which f 9,822. 86 is for the year 1907), . 6,146,023 16

Balance, North Metropolitan System, January 1, 1908, . . $31,995 97

(b) South Metropolitan System.

Loans under the Acts of the years 1889 and 1900 (Charles River

Valley Sewer), f800,046 27

Loans under various acts of the Legislature (given in detail in

report for the year 1901, Neponset River Valley Sewer), . . 900,000 00

Loan under chapter 315 of the Acts of 1903 (Neponset River

Valley Sewer) 4,000 00

Loan under chapter 424 of the Acts of 1899, 4,600,000 00

Loan under chapter 356 of the Acts of 1903, 996,000 00

Loans under chapters 230 and 246 of the Acts of 1904, . . . 392,000 00

Loan under chapter 406 of the Acts of 1906 1,175,000 00

Proceeds from sales of property and other sources to December

31, 1907 (of which $3,228.13 is for the year 1907), . . . 10,106 60

18,877,152 87

Amount approved by the Metropolitan Sewerage Commission and

the Metropolitan Water and Sewerage Board for payment to

December 31, 1907 (of which $459,807 .64 is for the year 1907), . 8,182,580 79

Balance, South Metropolitan System, January 1, 1908, . . $694,572 08

(2) Issues of Metropolitan Sewerage Loan Bonds.

The Treasurer of the Commonwealth, under the authority of the

successive statutes, has from time to time issued bonds designated

" Metropolitan Sewerage Loan/' as follows :
—
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Metropolitan Sewer Loans, North System.

Bonds issued.

Date of Sale.
Amount
of Bonds

sold.

Rate of In-
terest (Per

Cent.).

Price
received.

Date due. Premium.

Apr. 2, 1890 $500,000 3 102.40 Jan. 1, 1930, $12,000 00

Apr. 2, 1890, . 500,000 3 103.02 Jan. 1, 1930, 15,100 00

Apr. 2, 1890, . 500,000 3 103.62 Jan. 1, 1930, 18,100 00

Apr. 2, 1890, . 500,000 3 102.327 Jan. 1, 1930, 11,635 00

Apr., 1890, . 200,000 3 103. Jan. 1, 1930, 6,000 00

Feb., 1891, . 50,000 3 104. Jan. 1, 1930, 1

Mar., 1891, . 300,000 3 104. Jan. 1, 1930, [ 35,130 301

Mar., 1891, . 18,000 3 104. Jan. 1, 1930, J

Jan., 1892, . 35,000 3 100. Jan. 1, 1930, -

Feb., 1892, . 29,000 3 100. Jan. 1, 1930, -

Mar., 1892, . 50,000 3 101. Jan. 1, 1930, 500 00

June, 1892, . 436,000 3 101.50 Jan. 1, 1930, 1

July, 1892, . 150,000 3 101.50 Jan, 1, 1930,
i>

11,060 001

Aug., 1892, . 150,000 3 101.50 Jan. 1, 1930, J

Nov., 1892, . 3,000 3 100.50 Jan. 1, 1930, 15 00

Nov., 1892, . 200,000 3 100. Jan. 1, 1930, -

Jan., 1893, . 35,000 3 100.50 Jan. 1, 1930, 175 00

Jan., 1893, . 25,000 3 100.50 Jan. 1, 1930, 125 00

Feb., 1893, . 20,000 3 101. Jan. 1, 1930, 200 00

Feb., 1893, . 5,000 3 100.50 Jan. 1, 1930, 25 00

Feb., 1893, . 400,000 3 100.25 Jan. 1, 1930, 1,000 00

Mar., 1893, . 94,000 3 100.25 Jan. 1, 1930, 235 00

May 1 1894, . 464,000 3 100. Jan. 1, 1930, -

Oct., 1894, . 4,000 3 100. Jan. 1, 1930, -

Oct., 1894, . 1,000 3 100. Jan. 1, 1930, -

Nov., 1894, . 15,000 3 100. Jan. 1, 1930, -

Nov., 1894, . 10,000 3 100. Jan. 1, 1930, -

Dec, 1894, . 6,000 3 100. Jan. 1, 1930, -

Apr., 1895, . 300,000 3 100. Jan. 1, 1930, -

Dec, 1896, . 30,000 3 100. Jan. 1, 1930, -

June,

June,

1897, .

1897, .

70,000

10,000

3y2

3y2

106.243

106.243

Jan.

Jan.

1, 1930,

1, 1930, j
5,084 S01

Apr., 1898, . 5,000 3 100. Jan. 1, 1930, 1

June, 1898, . 155,000 3V2 100. Jan. 1, 1930, !> 22,843 75 1

June, 1898, . 60,000 3V2 100. Jan. 1, 1930, J

Apr., 1900, . 265,000 3 103.948 Jan. 1, 1930, 10,462 20

May, 1903, . 200,000 3y2 104.9797 Jan. 1, 1930, 9,959 40

May, 1903, . 50,000 3V2 106.2424 Jan. 1, 1943, 3,121 20

July, 1903, . 250,000 3y2 104.419 July 1, 1943, 11,047 50

June, 1906, . 55,000 3y2 103.09 July 1, 1943, 1,699 50

$6,150,000 $175,518 65

1 Readjustment of Treasurer.
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Metropolitan Sewer Loans, South System.

Bonds issued.

Date of Sale.
Amount
of Bonds

sold.

Rate of In-
terest (Per

Cent.).

Price
received.

Date due. Premium.

Apr., 1890 $100,000 o 103. Jan. 1, 1930, $3,000 00

Apr., 1890, 400,000 3 103. Jan. 1 1930, 12,000 00

May, 1890, 300,000 3 104. Jan. 1 1930, 12,000 00

Aug., 1895, 300,000 3 100.585 Mar. 1, 1935, 1,755 00

Feb., 1896, 50,000 3 100. Mar. 1 1935, -

Dec, 1896, 135,000 3 100. Mar. 1 1935, -

Dec, 1896, 15,000 3 100. Mar. 1 1935, -

June, 1897, 300,000 3V2 106.98 Mar. 1 1935, 20,940 00

June, 1898, 35,000 m 100. Mar. 1 1935, 4,088 001

June, 1899, 25,000 3 100.64 Mar. 1 1936, 160 00

June, 1899, 1,000,000 3 100.64 July 1 1939, 6,400 00

Sept., 1900, 10,000 3 100.79 July 1 1939, 79 00

Sept., 1900, 912 3 100. July 1 1939, -

Apr., 1901, 40,000 3 100.915 Mar. 1 1936, 366 00

Sept., 1901, 2,000,000 3% 106.71 July 1 1940, 134,200 00

Sept. 1902, 14,000 3 100. July 1 1939, -

Sept. 1902, 500,000 3% 107.243 July 1 , 1940, 36,215 00

Sept. 1902, 150,000 3% 107.2395 July 1 1940, 10,859 25

Dec, 1902, 200,000 3% 107.79 July 1 1940, 15,580 00

Feb., 1903, 100,000 3y2 108.25 July 1 1940, 8,230 561

Apr., 1903, 100,000 Wz 106.75 July 1 1940, 6,750 00

Apr., 1903, 175,000 3y2 106.75 July 1 1940, 11,812 50

Apr., 1903, 203,000 3y2 106.75 July 1 1940, 13,702 50

Apr., 1903, 25,000 3% 106.494 July 1 1940, 1,623 50

Apr., 1903, 133,000 3V2 105.9364 July 1 1940, 7,895 42

May, 1903, 996,000 3y2 106.2424 Jan. 1 1943, 62,174 31

May, 1903, 4,000 3y2 105.5453 Mar. 1 , 1935, 221 81

July, 1904, 392,000 3y2 104.929 July 1 1944, 19,321 68

June, 1906, 154,000 m 103.09 Jan. 1 1946, 4,758 60

June, 1906, . 21,000 3y2 103.092 Jan. 1 1946, 648 90

Apr., 1907, 300,000 3y2 101.85 Jan. 1 1947, 5,550 00

$8,177,912 $400,332 03

Readjustment of Treasurer. 2 Not issued or delivered until 1907.

(3) Metropolitan Sewerage Loans Sinking Fund.

Under authority of chapter 122 of the Acts of 1899, and section

14 of chapter 424 of the Acts of 1899, the Treasurer of the Com-

monwealth was required to consolidate the sinking funds of all the

Metropolitan sewerage loans into one fund, to be known as the

Metropolitan Sewerage Loans Sinking Fund. The Board received,

during the year, from rentals and from other sources, to be applied

to the sinking fund, $109.21.
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The sinking fund established has amounted at the end of each

year to sums as follows:

December 31, 1899,

December 81, 1900,

December 31, 1901,

December 31, 1902,

December 31, 1903,

$361,416 59

454,520 57

545,668 26

636,084 04

754,690 41

December 31, 1904,

December 31, 1905,

December 31, 1906,

December 31, 1907,

$878,557 12

1,008,724 95

1,146,998 68

1,306,850 30

(4) Annual Appropriations, Receipts and Expenditures.

The annual appropriations for the maintenance of the Metropoli-

tan Sewerage Works, the receipts of the Board which are added to

the appropriations for maintenance, and the expenditures for main-

tenance for the year ending December 31, 1907, have been as

follows :
—

North Metropolitan System.

Appropriations under chapter 201 of the Acts of 1907,

Receipts from pumping and from other sources,

Amount approved by the Board for payment, .

Balance January 1, 1908, .....
South Metropolitan Systern.

Appropriation under chapter 200 of the Acts of 1907,

Receipts from pumping and from other sources,

Amount approved by the Board for payment, .

Balance January 1, 1908,

1143,000 00

1,225 04

$144,225 04

138,271 99

15,953 05

$100,500 00

23 25

$100,523 25

95,513 11

$5,010 14

(5) Annual Assessments.

Assessments for the year, amounting to $270,448.12 for the North

Metropolitan System and to $503,860.49 for the South Metropolitan

System, were required for the payment of interest and sinking fund

requirements and the cost of maintenance and operation of works.

The requirements for the North Metropolitan System were: for

interest, $123,858.39; for the sinking fund, $53,144.64; and for

maintenance, $93,445.09. For the South Metropolitan System the

requirements were: for interest, $367,726.72; for the sinking fund,

$48,198.97; and for maintenance, $87,934.80. The assessments for

the North Metropolitan System were made upon the cities and towns
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in the District in accordance with chapter 369 of the Acts of the

year 1906, and the assessments for the South Metropolitan System

were made in accordance with ratios fixed by the Apportionment

Commissioners appointed under the provisions of chapter 424 of

the Acts of the year 1899, and the respective assessments were as

follows :
—

North Metropolitan Sewerage System.

Somerville,Arlington,

Belmont, .

Boston, .

Cambridge,

Chelsea, .

Everett, .

Lexington,

Maiden, .

Medford, .

Melrose, .

Boston, .

Brookline,

Dedham, .

Hyde Park,

Milton, .

Newton, .

$6,101 25

3,408 53

47,151 90

64,323 01

17,399 54

14,384 62

2,331 25

20,965 22

12,896 77

9,264 95

Stoneham,

Wakefield,

Winchester,

Winthrop,

Woburn, .

Revere, .

Total,

South Metropolitan Sewerage System.

Quincy, .

Waltham,

Watertown,

$207,194 36

97,178 00

12,232 39

15,500 29

24,702 32

74,512 24

Total,

$37,575 77

3,358 50

5,443 92

6,051 02

4,932 39

7,487 56

7,371 92

$270,448 12

129,239 00

28,599 18

14,702 71

$503,860 49

(6) Expenditures for the Different Works.

The following is a summary of the expenditures made in the

various operations for the different works :
—

Construction and Acquisition of

Works.

For the Year ending

December 31, 1907.

From Beginning of Work
to December 31, 1907.

North Metropolitan System.

Original system, main line and branches, .

Chelsea and Everett outlets,

Maiden extension :
—

Land takings, purchase and recording, .

$1,556 46

2,689 80

2,274 45

$5,383,932 67

68,585 15

54,877 12

35,698 29

11,574 10

71,216 41

57,153 06

$3,610 46

45,829 94

4,439 05

$5,736,916 25
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Construction and Acquisition of For the Year ending From Beginning of Work
Works. December 31, 1907. to December 31, 1907.

$6,520 71 $5,736,916 25

North Metropolitan System— Con.

Bulkhead, Chelsea Creek, .... 3,231 00 3,231 00

Stable and locker, East Boston, . 71 15 71 15

- 215,722 79

Wakefield branch extension, - 190,081 97

Total North Metropolitan System, $9,822 86 $6,146,023 16

South Metropolitan System.

Charles River valley sewer, main line, - $800,046 27

Neponset River valley sewer :
—

- $866,595 66

Brookline branch - 44,935 80
911,531 46

High-level Sewer :
—

Administration $27 86 $51,621 43

Apportionment commission, - 2,000 00

Land takings, purchase and recording, . 126 63 355,501 45

Quincy force main, . . .
- 18,351 71

Quincy pumping station 9,564 14 11,705 68

Section 43, Quincy, - 411,749 22

Section 44, Quincy, - 299,543 47

Section 45, Quincy, ? - 76,139 36

Section 46, Quincy - 62,551 26

Section 47, Quincy, - 109,786 58

Section 48, Quincy, -' 295,319 29

Sections 48 and 49, embankments, Quincy, - 81,548 64

Section 49, Quincy, - 169,020 18

Section 50, Quincy, . . . .
- 109,570 35

Section 51, Quincy, . . . - 87,203 68

Section 52, Quincy, . • . . .
- 155,800 65

Section 53, Quincy - 98,042 42

Section 54, Quincy, - 101,918 39

Section 55, Milton and Quincy, .
- 305,816 90

Section 56, Milton, . ' . - 105,736 94

Section 57, Milton, - 68,783 24

Section 58, Milton, 94,089 72

Section 59, Milton, • - 104,444 62

Section 60, Milton, ..... - 60,796 13

Section 61, Milton % - 129,598 76

Section 62, Milton - 129,612 28

Section 63, Milton - 127,142 45

Section 64, Neponset River crossing, - 47,554 40

Section 65, Hyde Park, . . .
'

. - 41,333 37

Section 66, Hyde Park, .... - 253,902 72

Section 67, Hyde Park, Stony Brook cross-

ing, - 32,298 33

Section 68, Hyde Park and Roxbury, - 78,493 62

Section 69, West Roxbury, - 102,143 68

Section 70, West Roxbury, - 131,375 55

Amounts carriedforward, $9,718 63 $4,310,496 47 $1,711,577 73
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Construction and Acquisition of For the Year ending From Beginning of Work
Works. December 31, 1907. to December 31, 1907.

Amounts broughtforward, $9,718 63 $4,310,496 47 $1,711,577 73

South Metropolitan System— Con.

High-level Sewer— Con.

Section 71, West Roxbury, - 91,888 22

Section 72, "West Roxbury, - 127,956 76

Section 73, West Roxbury, - 494,290 42

Section 74, West Roxbury and Roxbury, . - 147,296 69

Section 75, Roxbury, - 137,192 99

Section 76, Roxbury, cast-iron force main, - 80,342 26

Section 77, Roxbury, Ward Street pump-

5,029 84 560,288 31

Section 78, Roxbury, connecting sewer, .
- 35,994 69

Reversion of grade, Huntington Avenue, -

$14,748 47
6,503 56

5,992,250 37
High-level extension :

—
Charles River valley studies, - $3,893 71

$6,332 17 6,332 17

Section 80, day work, West Roxbury and

177,405 52 200,045 89

Section 81, Brookline, 2,831 44 4,219 16

Section 82, Brookline, 112,634 88 114,022 60

Section 82, day work, Park Street crossing, 2,019 54 2,019 54

Section 83, Brookline, .... 28,989 24 30,376 96

Section 84, Brookline and Brighton, . 43,664 87 45,052 59

Section 85, Brighton, . .
'

. 746 63 746 63

Section 85, day work, Brighton, 64,646 05 66,254 61

Section 86, Brighton, 41 00 41 00

Land takings, purchase and recording, . 5,747 83
445,059 17

$459,807 64

5,747 83
478,752 69

Total for South Metropolitan System, . $8,182,580 79

Total for costruction for both systems, $469,630 50 $14,328,603 95

Maintenance.
For the Year

ending
December 31, 1907.

From Beginning
of Work to

December 31, 1907.

$138,271 99

95,513 11

$1,266,243 79

1,114,060 05

Total for maintenance, both systems, .... $233,785 10 $2,380,303 84

(7) Detailed Financial Statement.

The Board herewith presents, in accordance with the Metropolitan

Sewerage Acts, an abstract of the expenditures and disbursements,

receipts, assets and liabilities for the year ending December 31,

1907:—
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(a) Expenditures and Disbursements.

General Character of Expenditures.
For the Year ending

December 31, 1907.

Construction of Works and Acquisition by Purchase or
Taking.

North Metropolitan System.
Administration :

—
Commissioners,

Clerks and stenographers,

Stationery and printing, .

Telephone, lighting, heating, water and care of buiiding, .

Rent and taxes, main office,

Miscellaneous expenses,

Engineers, inspectors, rodmen, laborers and others

Advertising,

Office supplies,

Books, maps, plans and blueprints,

Engineering supplies,

Rent and taxes, A sbburton Place

Brick, cement, lumber and other field supplies,

Teaming and express,

Contracts :
—

T. H. Gill & Co., Section 64, ...... $1,048 18

Sundry bills paid under this contract, 643 02

Eawler Bros., bulkhead Chelsea Creek 3,23100

"Land takings, purchase and recording,

Experts and appraisers,

Total for North Metropolitan System,

South Metropolitan System.

High-level Sewer : —
Administration :

—
Telephone, lighting, heating, water and care of building,

Miscellaneous expenses

Engineers, inspectors, rodmen, laborers and others,

Tools and repairs of same

Brick, cement, lumber and other field supplies,

Teaming and express

Land takings, purchase and recording,

$16 96

10 90

$1,631 00

59 17

12,846 21

57 60

126 63

High-level Sewer Extension : —
Administration :

—
Commissioners,

Secretary,

Clerks and stenographers,

Traveling,

Stationery, printing and office supplies,

Amounts carried fortvard,

$2,333 33

375 00

2,099 00

8 00

833 86

$5,649 19

1,166 67

235 00

42 32

20 88

90 59

1 00

$524 12

3 50

81 15

16 32

3 56

272 00

158 60

10 50

4,922 20

2,174 45

100 00

$27 S6

14,720 61

$1,556 46

8,266 40

$9,822 86

$14,74S 47

L,748 47
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General Chaeactee of Expenditures.
For the Year ending

December 31, 1907.

Amounts broughtforward $5,649 19

South Metropolitan System— Con.

High-level Sewer Extension— Con.

Administration— Con.

Telephone, lighting, heating, water and care of build-

in°* . .........lue> •••••••••••
Kent and taxes, main office

Miscellaneous expenses

Engineering :
—

Chief engineer,

Engineering assistants,

Inspectors,

Traveling expenses,

Stationery, printing and office supplies,

Engineering and draughting instruments and tools, .

Engineering and draughting supplies, ....
' Telephone, lighting, heating, water and care of build-

inff .......iue> •••••••••••
Rent and taxes

Miscellaneous expenses,

Advertising

Labor and teaming

Tools, machinery and appliances,

Brick, cement, lumber and other field supplies and ex-

penses, 87,997 00

Contracts :
—

Hugh Nawn Contracting Co., Section 81, in part, . . 1,496 00

James Driscoll & Son, Section 82, in part, . ... 36,755 84

Timothy J. O'Connell, Section 82, in part, . . . 26,122 68

Timothy J. O'Connell, Section 82, in part, . . . 38,085 05

Chas. G. Craib & Co., Section 83, in part, . . , 23,225 85

Timothy J. O'Connell, Section 83, in part, . . . 2,085 05

D. F. O'Connell, Section 84 38,741 52

Real estate :
—

Settlements, $5,582 20

Legal, conveyancing and expert, . . . . • .. 165 63

Total for South Metropolitan System,

Maintenance and Operation of Works.

North Metropolitan System.
Administration :

—
Commissioners, secretary and assistants,

Postage, printing, stationery and office supplies, .

Rent, telephone, heating, lighting and care of building,

Miscellaneous expenses

343 10

293 53

46 35

$3,333 33

23,710 75

4,734 19

361 46

1,027 44

151 00

155 22

1,390 58

1,079 14

745 91

$411 67

139,061 49

2,308 00

Amount carriedforward,

$14,748 47

$6,332 17

36,689 02

396,290 15

5,747 83
445,059 17

$459,807 64

$5,661 67

543 18

578 86

61 35

$6,845 06

$6,845 06
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General Character of Expenditures.
For the Tear ending

December 31, 1907.

Amount broughtforward

North Metropolitan System— Con.

General superintendence :
—

Chief engineer and assistants,

Postage, printing, stationery and office supplies, .

Rent, telephone, heating, lighting and care of building,

Miscellaneous expenses,

Deer Island pumping station :
—

Labor,

Coal, . . . .

Oil and waste

Water,

Packing,

Repairs and renewals

Telephone and office supplies,

Miscellaneous supplies and expenses

East Boston pumping station :
—

Labor, . .

Coal

Oil and waste,

Water, .

Packing,

Repairs and renewals,

Telephone and office supplies,

Miscellaneous supplies and expenses, ....
Charlestown pumping station :

—
Labor,

Coal

Oil and waste,

Water,

Packing, ....
Repairs and renewals,

Telephone and office supplies,

Miscellaneous supplies and expenses, ....
Alewife Brook pumping station :

—
Labor,

Coal,

Oil and waste,

Water,

Packing,

Repairs and renewals

Telephone and office supplies,

Miscellaneous supplies and expenses, - ....
Sewer lines, labor,

Supplies and expenses

Horses, vehicles and stable account, .

Meeting House Brook Crossing, labor,

Supplies and expenses,

£6,182 12

219 23

1,618 04

431 30

$13,751 21

9,220 83

410 75

1,117 20

168 06

1,659 85

183 33

1,523 56

16,885 79

11,971 71

403 57

1,396 80

44 37

1,385 09

134 52

1,144 10

14,173 37

4,4S5 49

2S8 67

411 60

63 28

746 64

167 00

455 30

6,020 94

1,832 20

189 33

170 16

15 43

150 85

129 80

90 56

$22,440 64

2,018 93

$282 90

225 00

86,845 06

8,450 69

Total,

$90,791 36

24,459 57

7,217 41

507 90

$138,271 99
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General Character of Expenditures.
For the Year ending

December 31, 1907.

South Metropolitan System.
Administration :

—
Commissioners, secretary and assistants,

Postage, printing, stationery and office supplies, .

Kent, telephone, heating, lighting and care of building,

Miscellaneous expenses,

General superintendence :
—

Chief engineer and assistants,

Postage, printing, stationery and office supplies, .

Rent, telephone, heating, lighting and care of building,

Miscellaneous expenses

Ward Street pumping station :
—

Labor,

Coal,

Oil and waste,

Water, .

Packing,

Repairs and renewals,

Telephone and office supplies, .

Miscellaneous supplies and expenses,

Quincy pumping station :
—

Labor,

Coal,

Oil and waste,

Water, .......
Packing,

Repairs and renewals,

Telephone and office supplies,

.

Miscellaneous supplies and expenses,

Nut Island screen-house :
—

Labor,

Coal,

Oil and waste,

Water, . . . . .

Packing, .

Repairs and renewals,

Telephone and office supplies, .

Miscellaneous supplies and expenses,

Sewer lines, labor,

Supplies and expenses,

City of Boston, for pumping and interest,

Horses, vehicles and stable account, .

Total,

$3,288 33

544 09

506 17

90 17

^4,4S4 63

191 19

1,501 38

501 34

17,719 34

8,280 46

3S8 9S

1,318 80

845 18

539 88

181 59

2,064 25

6,332 61

1,938 01

53 82

191 55

43 30

18 66

76 10

491 81

6,752 37

1,789 02

35 64

316 28

8 82

127 53

79 69

601 69

$21,599 69

1,538 18

,428 76

6,678 54

50,195 38

23,137 87

7,700 00

3,372 56

$95,513 11

(b) Receipts.

The receipts from the sales of property, from rents and from other

sources, have been credited as follows :
—
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Account.
For Year ending
December 31, 1907.

From Beginning
of Work to

December 31, 1907.

North Metropolitan System,— construction,
South Metropolitan System, — construction, . . . x

North Metropolitan System, —maintenance,
South Metropolitan System, — maintenance,
Metropolitan Sewerage Loans Sinking Fund,

$3,228 13

1,225 04
23 25

109 21

$17,153 40
10,106 60
9,415 00
1,102 18

1,019 41

Totals, $4,585 63 $38,796 59

(c) Assets.

The following is an abstract of the assets of the Sewerage Works,

a complete schedule of which is kept on file in the office of the

Board :
—

Office furniture, fixtures and supplies; engineering and scientific instruments

and supplies; horses, vehicles, field machinery, etc.; machinery, tools and

other appliances and supplies; real estate connected with works not com-

pleted; completed works, including real estate connected therewith.

(d) Liabilities.

There are liabilities as follows :
—

Due on monthly pay rolls, $1,455 54

There are other current bills unpaid, which have not yet been

received.

Amounts on Monthly Estimates, not due until Completion of Contracts or until

Claims are settled.

Name. Work. Amount.

High-level Sewer :
—

National Contracting Co., Sect. 73, contract abandoned, $5,516 17 1

E. W. Everson & Co., Sect. 75, • • • • • 1,< 00 00
High-level Sewer Extension :

—
Hugh Nawn Contracting Co., . Sect. 81, in part, . 264 00
James Driscoll & Son, Sect 82, in part, . 6,486 39
Timothy J. O'Connell, . Sect. 82, in part, . 4,609 93
Timothy J. O'Connell, . Sect. 82, in part, . 6,720 95

Chas G. Craib & Co
,

Sect. 83, in part, . 3,975 15

Timothy J. O'Connell, . . . Sect 83, in part, . 367 95
D. F. O'Connell Sect. 84, .... 2,354 82

North Metropolitan Construction :
—

T. H. Gill & Co., .... Sect. 64, 2,387 77

$33,683 13

i Damages claimed on account of the abandonment of the contract exceed this amount.
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On the claims of the following it is impossible to state the amounts

due for land and other damages, as no sums have been agreed upon,

and suits are now pending in the courts for the determination of

most of them :
—

Boston Elevated Railway Company, Boston & Maine Railroad,

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson Urquhart,

Edwin NT. Urquhart, Richard Jones, James "Doherty, Michael

Niland, Michael Cashman, William H. Gibbons, Francis Normile,

Crescent Land Company, George A. Goddard.

VIII. CONSUMPTION OF WATER,

The average daily quantity of water consumed by the cities and

towns supplied by the Metropolitan Water Works was greater than

the quantity so consumed in the previous year by 6,251,000 gallons,

the daily quantity consumed being 125,071,000 gallons. The increase

in the average daily consumption per inhabitant during the year was

3.8 gallons per day, the daily per capita consumption having reached

the amount of 133.8 gallons. The above measurements are of the

quantities of water as it is delivered from the various sources of

supply.

There was an increase in the per capita daily consumption in

10 of the municipalities of the District, in 3 there was no change,

and in 5 there was a decrease in the quantity. The large increase

during the year is due in a great measure to the very cold weather

which prevailed during the months of January and February, when
water was allowed to run to waste in order to prevent the freezing

of the water pipes. Another cause for the increase, especially in

suburban districts, was the dry weather in July and August, when
large quantities of water were used for the watering of gardens and

lawns.

The most striking increase in the consumption is found in the

town of Stoneham, where the daily per capita consumption increased

from 69 gallons to 93 gallons, or 24 "gallons per inhabitant. This

increase is undoubtedly due to leakage in the local pipe system, and

will cause a considerable increase in the water assessment of that

town. There has been a large increase in the daily per capita con-

sumption in the towns of Arlington and Belmont, largely on account

of the use of water for gardening purposes. The increase in the per

capita consumption in the city of Boston was from 151 gallons to
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157 gallons per day, making a total increase of 5,471,000 gallons

per day. The decrease in the per capita consumption occurred in

the cities of Maiden and Quincy, and in the towns of Lexington,

Swampscott and Milton.

The large amount of water which is unnecessarily consumed or

wasted is undoubtedly due to bad plumbing and the continued exist-

ence of leakages, as well as to the fact that in the coldest season the

water is on many of the premises allowed to run continuously in

order to prevent the freezing of pipes. The daily average consump-

tion for the coldest week of the year was 154,500,000 gallons, or

30,364,900 gallons above the daily average for the year. The fact

that the average consumption of water, as shown by the passage of

the water through the pipes, between the hours of 1 and 4 in the

morning, when but a very small quantity can be used for any

legitimate or necessary purpose, amounts to an average daily rate

per year of 84,000,000 gallons, and in the coldest weather reaches

a point as high as at the rate of 110,000,000 gallons per day, or

88 per cent, of the entire consumption, proves not only that the

water is constantly running to waste throughout the District, 1 but

also that this wastefulness occurs to a large extent on account of

leakage of the local water pipes and bad plumbing in the houses.

The number of new meters which have been set during the past

year in the cities and towns supplied by the Metropolitan Water

Works was 4,334, — an increase of 77 over the total last year. The

greater number of these meters were set in the cities of Melrose,

Chelsea, Quincy and Somerville, and in the town of Swampscott,

in which were installed a very large number in proportion to the

population.

A comparison of the per capita consumption of water in cities

and towns where meters are in general use with the consumption of

other cities and towns where meters are not generally installed, proves

conclusively the salutary effect of meters in reducing unnecessary

consumption. In the four municipalities of Milton, Maiden, Bel-

mont and Watertown, where the services are generally metered, the

daily average consumption in the month of February varied from

40 gallons to 61 gallons per inhabitant. In the four municipalities

of Revere, Melrose, Winthrop.and Chelsea, where the general con-

ditions are similar but where the services are not generally metered,

1 This is graphically illustrated by the accompanying diagram.
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the average daily consumption per inhabitant varied from 111 to

156 gallons in the same month.

The Legislature of last year passed an act providing that all

municipalities taking their water supply from the Metropolitan

Water Works should, after December 31, 1907, equip with water

meters all services thereafter installed, and should annually equip

with water meters 5 per cent, of the services which were then

unmetered, and should thereafter charge each consumer in propor-

tion to the amount of water used. Inasmuch as the Act goes into

operation only with the current year, it has not affected the con-

sumption of water.

The quantity of water used has now become the most important

element in determining the amount of the assessment payable by

each city and town in the Metropolitan District for the construction

and maintenance of the Water Works, the sum assessed being based

one-third upon the taxable valuation and two-thirds upon the con-

sumption of water of each municipality. It is made an incentive

not only for the District as a whole, but for each municipality, to

check and to stop the unnecessary and wasteful consumption of

water, which now reaches from - one-third to one-half of the total

amount supplied from the Water Works.

It has been demonstrated by the experience of the town of Milton

and the city of Maiden, where the consumption has been reduced

to 46 and 47 gallons respectively for each inhabitant per day, as

against the average consumption of more than 133 gallons for each

inhabitant per day in the whole District, that the general intro-

duction of meters, accompanied by the prompt prevention of leaks

in street mains, will greatly reduce the consumption of water.

The want of rigorous inspection and the failure at once to check

extensive leakages indicated has probably increased the assessment

of the town of Stoneham for the current year by about 18 per cent.

;

while two years ago the discovery of leaks in street mains and their

prompt repair reduced the consumption of water in that town by

more than one-half.

The gradual installation of more meters in the city of Boston,

the institution of stricter inspection, and the prompt suppression

of defects and abuses, while entailing some additional present outlay,

would go far towards decreasing assessments in that city, and post-

poning for years the necessity for seeking further sources of water
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supply and the construction of new large and expensive works.

Great expenditures in the near future are inevitable if the present

increasing rate of consumption in that city, now .amounting daily

to 157 gallons per inhabitant, shall continue.

The duty of preventing unnecessary and wasteful consumption of

water is laid upon each municipality, not only for the protection

of the financial interests of its own citizens, but in justice to the

residents of those other districts of the Commonwealth whose lands

must be taken and other properties affected in value and whose

business interests must be impaired when the exigency arises for the

further extension of the sources of water supply.

IX. ELECTROLYSIS.

Investigations have been made during the year for determining

the general electrical action upon the pipe lines throughout the

distribution system by the tracks of the electric street railways.

In several places there was found indication of an increasing rate

of injury resulting from the electric current. Many new gaging

stations have been installed for the purpose of making more accurate

determinations of the currents of electricity flowing upon the pipe

lines.

Two additional insulating joints have also been placed, one in Chel-

sea and the other in Maiden, not only for the purpose of ascertaining

the direction and intensity of the electric currents upon the pipe

lines, but also for controlling the flow of electricity.

At various points along the large water mains the pipes have

been uncovered in order to ascertain the extent of the permanent

injury which has been produced by electricity. The investigations

show that the pitting and disintegration of the pipes from the elec-

trical action has reached a serious extent, and the disintegrating

process is continuing even in places where insulating joints and

other devices have been applied for the purpose of arresting or

overcoming the injury which is caused by the underground electric

currents.

Measures will be taken not only for ascertaining the amount of

the damage which has been caused, but also in order to determine

the responsibility for the injury which arises from electrolysis,

while all means which promise success will be adopted for the pro-

tection of the pipes.
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X. LEGISLATIVE ACTS OF THE YEAR 1907.

The Legislature of the year 1907 appropriated (chapter 201) a

sum not exceeding $143,000 for the cost of maintenance and opera-

tion of the North Metropolitan Sewerage System, and (chapter 200)

a sum not exceeding $105,000 for the cost of maintenance and op-

eration of the South Metropolitan Sewerage System.

It was provided by chapter 165 that annual appropriations should

thereafter be made for the maintenance and operation of the Metro-

politan Water System, and that balances remaining on account of

assessments in any one year should be taken into account in making

the assessments of the succeeding year.

It is provided by chapter 238 that all sums of money paid by

a city or town not belonging to the Metropolitan Water District, or

by a water company in any such city or town, for water furnished

to it by the Board, shall hereafter be applied to the Metropolitan

Water Loan Sinking Fund, instead of being distributed to the cities

and towns in the District, as before required by the Metropolitan

Water Act.

Chapter 349 so amended the Metropolitan Water Act that the

Board is empowered, on payment of a proper amount of money, in

case of fire or other emergency, to furnish water to a city, town

or water company within the Metropolitan Water District, as well

as to a city, town or water company which is outside of the ten-mile

limit prescribed for the Metropolitan Water District.

By chapter 524, cities, towns, districts or corporations which de-

rive all or any part of their water supply from the Metropolitan

Water Works or from sources used by or under the control of the

Metropolitan Water District are required, after the year 1907, to

equip with water meters all services thereafter installed for them,

and annually thereafter to equip with meters in like manner 5 per

cent, of the water services which were unmetered on December 31,

1907, and thereafter also to charge each consumer for water fur-

nished in proportion to the amount of water used. The provisions

of the act, however, do not apply to the water services used for fire

purposes only. Provision is made for the necessary care, testing

and replacing of meters, and it is required that proceedings for the

enforcement of the provisions of the act shall be instituted and
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prescribed by the Attorney-General, upon the complaint of any party

in interest.

Chapter 269 extended the provisions relative, to the hours of

labor, so as to require that no laborer, workman or mechanic em-

ployed by or in behalf of the Commonwealth should be required to

work more than eight hours in any one calendar day or more than

forty-eight hours in any one week, except in cases of extraordinary

emergency; and it was further provided by chapter 577 that, ex-

cept in cases of emergency or except at the request of the employe,

it should not be lawful to require an employe engaged in the work

of any industrial process to do such work on the Lord's Day, unless

such employe should be allowed during the six days next ensuing

twenty-four consecutive hours without labor.

XL RECOMMENDATIONS FOR ADDITIONAL WATER AND
SEWERAGE LOANS.

The Board, in its abstract of the annual report to the Legis-

lature at the beginning of the session of the year 1908, made the

following statements and recommendations regarding additional

water loans for necessary construction for the coming year and for

the discharge of liabilities already accrued and existing :
—

It appears from the foregoing financial statement that on December 1,

1907, the balance remaining on account of the Metropolitan Water Loan Fund,

for the construction and acquisition of works, was $193,903.93.

There are remaining unpaid certain reserves retained under contracts which

have been completed, and there are still unsettled a considerable number of

suits and claims arising under contracts for the construction of the Wachu-

sett Dam and Reservoir, and suits for damages to lands and other properties

and business in the Wachusett watershed. The Board is of the opinion that

a sum considerably in excess of the balance of the Metropolitan Water Loan

Fund remaining on hand December 1, 1907, will be required to pay for the

existing indebtedness. It is anticipated that payment of by far the larger

part of this indebtedness will be called for out of the present balance or com-

ing appropriation, and it is quite possible that the entire amount will be

payable during the current year, or before an appropriation for the next year

would become available.

There being a considerable balance on hand at the close of the previous

fiscal year, the Legislature of last year made no appropriation for the con-

struction and acquisition of works.

The operations of the Board during the past year have been confined to the

completion of work already begun or whose construction had been provided
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for. The expenditures have been principally made for small additions

required for the completion of the Wachusett Dam; for the repair and im-

provement of the North Dike; toward the completion and equipment of the

Arlington pumping station, and improvements at the Chestnut Hill pumping

station; for work upon the bed of the Wachusett Reservoir, necessitated by

the gradual filling of the reservoir with water; and in the settlement of existing

claims and suits for damages. Only such work as seemed to be urgently de-

manded under the plans originally laid out has been done during the past

year for the improvement of the watershed and for preventing the pollution

of the water supply.

There are important works whose necessity was contemplated to arise under

the original scheme adopted by the Water Act of 1895, which were to be

undertaken in the second ten years after the passage of the Water Act of

1895. It is the purpose of the Board to defer the construction of such new

works until they are urgently called for by the exigencies of the water supply.

There are, however, two objects for which it seems necessary for the Legis-

lature to make provision during the coming year.

The original Water Act provided that the Board might use the fall of water

at any dam under its charge, and might produce and transmit power or elec-

tricity and sell the same. The gate-house at the base of the Wachusett Dam
has been so constructed that a power plant may be installed in it. The reser-

voir is now rapidly filling with water, and the time will soon come when it

will be possible to utilize the power which can be generated at the dam.

In none of the loans which have been authorized has any provision been

made for the construction of the power plant ; and it would seem to be proper,

if not necessary, that money which may be required for such a purpose—
for the carrying on of a business, and not for the purpose of a" water supply

— should be specifically appropriated, and special authority be given for the

expenditure of the required amount from the water loan fund.

Preliminary estimates have been made of the amount which would be re-

quired for a plant for the production of power at the dam; and the Board

is now engaged in the investigation of the various questions arising as to the

production of power, and the means and opportunity for its disposal when
manufactured. Whether power can be so produced of a sufficiently market-

able character, and can be disposed of at prices sufficient to ensure the Com-
monwealth against loss in the operation, is in part dependent upon the valua-

tion of the power plant for local taxation.

If the Board reaches the conclusion that favorable arrangements can be

made for the construction of the plant and its profitable operation, legislation

will be required to authorize the Board to enter into such arrangements,

and also a proper provision will have to be made for an additional water loan

to defray the cost of construction.

There is a necessity that speedy action shall be taken for increasing the

pressure of the water supplied to the low district of the city of Boston.

The rapid increase in the water consumption in this district has been such

as to make the pressure inadequate for many of the higher buildings, and to
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cause possible danger in case of fire, as well as considerable inconvenience and

annoyance at times to water takers. The Board has reached the conclusion

that the feasible remedy for the troubles which exist lies in the construction

of a new water main from the Chestnut Hill Reservoir, through the interven-

ing portion of the town of Brookline, to the boundary line of the city of

Boston.

No new main for the supply of that city has been laid since a date many
years previous to the taking over of the Boston Water Works by the Metro-

politan Water Board.

No other large work of construction is anticipated as required during the

coming year. It is deemed necessary, however, by the Board to continue

the work originally called for by the report of the State Board of Health,

and which has been gradually carried out, of removing the more threatening

sources of pollution, and adopting measures for the purification of the water

supplied to the District. This work is carried on by the ditching of noxious

swamps; the cleaning of filthy ponds and streams; the turning of polluting

house and farm drainage and brooks and streams into cesspools and filter-

beds; and, in occasional instances, the acquiring possession of properties

which are a permanent menace to the water supply. Small additions are re-

quired at the Wachusett Dam, and some further work will be required for

the removal of soil made necessary by the filling of the Wachusett Reservoir.

The Arlington pumping station has been in process of construction during

the year, and its equipment will be completed early in the current year.

The Board accordingly recommends that authority may be given for addi-

tional water loans, to be issued from time to time as may be required for the

above purposes, to a total amount not exceeding $450,000. It is estimated

that this amount will be required for expenditures as follows :
—

For power plant at Wachusett dam, $115,000 00

For concrete walls and tile floor at Wachusett dam, ..... 7,000 00

For new 48-inch main from Chestnut Hill reservoir to Boston line, . . 200,000 00

For minor additions to the Wachusett dam, . 3,700 00

For work at the Wachusett reservoir, . . 2,000 00

For completion of the Arlington pumping station and its equipment, . . 14,500 00

For the construction of sewers, cesspools and other improvements necessary

on the Wachusett watershed, 15,000 00

For engineering and administration expenses chargeable to construction, . 27,500 00

For settlement of suits and claims, and for reserves payable upon completed

contracts, 260,000 00

Total, $644,700 00

Balance remaining on hand December 1, 1907, . . . . . . 193,903 93

$450,796 07

It is pertinent to add that of the expenditures, which it is above recom-

mended that the Board shall have authority to make, a considerable portion

is for the construction of works which will yield a return, and lessen rather

than increase the assessments that the Metropolitan District will be called

upon to pay. The other expenditures, other than those required for the
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payment of existing indebtedness, are mostly made necessary on account of

the increasing1 consumption of water, for which the various municipalities in

the District receive a return by means of increased collections of water rates.

According to the report of the Treasurer of the Commonwealth, while the

assessments for the payment not only of the current expenses of main-

tenance and interest on the Commonwealth's indebtedness, but also of the

sums called for by the sinking fund to extinguish the debt in a series of

years, and which are entirely paid by the municipalities of the District,

amounted, for the year 1906, to $2,262,657.20, the sums collected by the

various cities and towns in water rates amounted to $3,568,184.83. It is

believed that the excess of receipts over assessments is more than the amount

of all the expenditures annually incurred in the distribution of water; that

in many of the municipalities there is a current yearly balance of municipal

revenue over expenditure in the municipal water supply accounts; and that

the quality of the water has been much improved, while in no case have

the rates payable by the individual water takers been increased, by the intro-

duction of the Metropolitan Water Supply System.

The Board also recommended that authority be given for addi-

tional sewerage loans for the North Metropolitan System, and made

the following statements relative to the necessity for such loans :
—

The Board has for a considerable period been desirous of constructing a

building or group of small buildings near the East Boston pumping station,

to be used as a stable and locker and for the general purposes of the North

Metropolitan Sewerage System. The buildings now used for these purposes

are temporary structures, put up to supply the needs for the time being until

permanent buildings could be erected. Permanent construction has been

deferred on account of questions arising as to the proposed location of the

buildings. The Board has reached the conclusion that they should be built

upon the present location, and that the work of construction ought now to be

begun. The balance remaining unexpended on the North Metropolitan Sew-
erage Loan Fund ($31,995.97) is more than sufficient to defray the cost of

the work; but, inasmuch as this object was not specified when the loans, from
which a balance remains, were authorized, the Board desires authority from
the Legislature to use such portion of the balance as is necessary for this

purpose.

The Board is obliged to call the. attention of the Legislature to the necessity

of providing in the near future additional sewage pumping facilities for the

North Metropolitan District. The pumping plants at East Boston and Deer
Island are already becoming inadequate for the work which they are called

upon to do.

The Metropolitan Sewerage Commission, at the time that these plants were
built and installed, gave the ultimate quantities of sewage for which the
plants were designed to provide. It was expected that these quantities would
not be reached for a long period to come. It, however, appears that at both
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the East Boston and Deer Island stations the quantities assumed as the

maximum capacities of the plants have already been attained, and that the

average quantities which they were expected to pump have been surpassed in

the wetter months of the year. These results have naturally arisen from the

greater increase of population and the far greater consumption of water than

was anticipated by the former Sewerage Commission. During prolonged

periods all the pumps at these stations must be kept in continuous operation,

and there is no reserve in case of breakdown or other accident. Several of

the boilers also have been in constant service for the eighteen years which

have elapsed since their construction, and have about reached the time limit

of endurance and safety.

The amount necessary for the additions to these plants is considerable, as

the additions involve not only a new pumping engine in each station and new

boilers, but also enlargements of the engine houses and additional coal-storage

rooms. Three or four years will be required to install and equip the addi-

tional plants, and the Board is of the opinion that the beginning of the work

cannot safely be deferred for another year. The expenditures necessary

would extend over a period of at least three years.

The Board recommends that authority be given for additional sewerage

loans for the North Metropolitan System, to be issued from time to time

as may be required for these purposes, to an amount not exceeding $485,000.

It is estimated that this amount will be required for expenditure as follows :
—

For stable and locker buildings at East Boston, ....... $15,00000

For East Boston pumping station extension :
—

Expenditures in 1908, $80,000

Expenditures in 1909, 123,000

Expenditures in 1910 77,000

For Deer Island pumping station extension :
—

Expenditures in 1908 $45,000

Expenditures in 1909, . . 103,000

Expenditures in 1910 72,000

280,000 00

220,000 00

$515,000 00

Balance on hand December 1, 1907, 31,995 97

$483,004 03

The work of constructing the extension of the High-level Sewer of the

South Metropolitan System has been making successful progress during the

past year, and will approach completion during the current year. It is

believed that the balance now on hand for that system will be sufficient to

meet all the expenses for construction during the year.
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XII. SEWERAGE AND WATER ASSESSMENTS.

The sums necessary to meet the expenses of the maintenance and

operation of the Sewerage Works, the payments of interest on the

bond indebtedness, and the requirements of the sinking funds, have

but gradually changed from year to year. The assessments actually

levied upon the municipalities have, however, for certain reasons,

greatly varied in recent years.

Prior to the year 1907 premiums received from the sale of bonds

were applied to the reduction of the assessments. In one year, 1903,

for instance, the premiums from bond sales reduced the assessments

in the South Metropolitan Sewerage District to three-fifths of what

they otherwise would have been. The Statute of 1906, chapter 338,

however, provided that premiums thereafter so received should be

paid into the sinking fund and not be applied to the reduction of

the yearly assessments.

It was recently determined by the Treasurer of the Commonwealth

to be desirable to have the State books of accounts dealing with the

various Metropolitan districts examined in order " to make sure that

no errors had occurred in the accounting between the State and the

districts up to the present time." A careful examination of all the

accounts with the Treasurer's department relating to the districts was

accordingly made, and, in compliance with the report of the ac-

countant and his recommendations, it was found necessary to make

certain, adjustments in the various funds. The Treasurer accord-

ingly caused additions to be made to some funds and reductions from

others. Under these adjustments by the Treasurer the assessments

of the North Metropolitan Sewerage District for the year 1907 were

reduced by $114,446.52, or about 32 per cent, from what they other-

wise would have been ; while in the same way the assessments of the

South Metropolitan District were increased by $91,997.34, or more

than 22 per cent., above what they otherwise would have been for

that year. These exceptional variations in the assessments for the

year 1907 must necessarily be taken into account by the cities and

towns in the two districts in making up their estimates of the amount

of the assessment which will be levied for the current year in their

respective municipalities.
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Sums received from sales of bonds and also sums paid by munic-

ipalities on admission into the Metropolitan Water District have in

a similar manner been applied to reducing the amounts of the assess-

ments made upon the cities and towns in the Water District for the

years of their receipt. These also, in accordance with the Statute of

1906, will hereafter be paid into the sinking fund.

The adjustments of accounts made by the Treasurer, above re-

ferred to, caused a deduction in the total assessments upon the cities

and towns in the Metropolitan Water District of $75,509.80 from

the amount which otherwise would have been payable to meet the

requirements of maintenance, interest and sinking funds. This ex-

ceptional reduction in the assessments for the year 1907 will also

have to be considered by the cities and towns in the Water District

when estimates are made of the sums which will be required for the

current year.

• XIII. FUTURE WORK.

The Board has estimated that the total amount of $684,000 will

be required during the coming year for the maintenance and opera-

tion of the various works for water supply and distribution of water

to the cities and towns of the Metropolitan Water District, and of

the works constructed for the collection and disposal of the sewage

of the municipalities of the Metropolitan Sewerage District.

There was comparatively little additional construction in connec-

tion with the Water Works carried on during the past year, although

considerable was required to be done in the finishing up of the

Wachusett Dam and Reservoir and other works which had been

begun, and in meeting the most pressing demands which arose for

the sanitary improvements upon the watersheds and for the protec-

tion of various sources of water supply against pollution.

There are still important works remaining to be built under the

requirements placed upon the Board by the Metropolitan Water Acts,

which, in the original scheme of the State Board of Health, were for

the most part deemed necessary to be supplied in the second period

of ten years succeeding the year 1895. There are also additional

requirements made necessary by the growth of districts or by special

local circumstances. It has been the policy of the Board to defer

the beginning of the construction of such works until the necessity

for them becomes demonstrated and urgent.
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It is at the same time made the duty of the Board to represent

the existing conditions, and to ask for the necessary appropriations

required to supply the needs and to " provide a sufficient supply of

pure water " for the various cities and towns constituting the Metro-

politan Water District and for the inhabitants thereof.

The Board, in its abstract of the Annual Report, which was laid

before the Legislature on the third Wednesday in January, enumer-

ated the various objects of construction for which it deemed necessary

to make provision during the current year. These, as set forth upon

a preceding page, included the construction of a new 48-inch main

from Chestnut Hill Reservoir to the Boston line, more especially for

the relief of the low-service district of the city of Boston. The Board

also stated that it was believed that the time had come when it should

take measures to utilize the opportunities for generating power at the

Wachusett Dam, as contemplated by the Metropolitan Water Act.

If the present rate of water consumption continues unchecked for

one or two years longer, it will undoubtedly be necessary to proceed

to lay a second 48-inch main from the terminus of the Weston Aque-

duct into the Metropolitan District, and to make extensive additions

to the pumping plant at Chestnut Hill. In like manner further pipe

lines will be absolutely required in the northern part of the Metro-

politan District.

It is hoped that the Board will be able during the coming year to

effect a settlement, through the courts or otherwise, of the various

suits and claims brought in connection with the Water Works for

damages still unadjusted on account of the construction of the Wa-
chusett Dam and Reservoir, and on account of alleged depreciation

in value of property not taken and injuries caused by the operations

of the Board to estates and to established business in towns where the

reservoir is located.

It is expected that the construction of the extension of the High-

level Sewer in the South Metropolitan Sewerage District will ap-

proach completion during the coming year. The further extension

of the sewer through the city of Newton will probably not be re-

quired for a few years to come, unless additions are made to the

District.

The construction of the North Metropolitan System was begun
about nineteen years ago, and, on account of the large increase in the

population and business of the territory constituting the District
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and the still greater increase in the amount of sewage which must

be received, it is becoming necessary to make considerable enlarge-

ments and extensions and to renew some of the works which have

reached the limit of their capacity or period of safe operation. The

Board has accordingly in its recommendations to the Legislature

asked for authority to make additions to the East Boston and Deer

Island sewerage pumping stations, and to install and equip addi-

tional plants in them. The situation at these pumping stations seems

to call most urgently for relief.

There are other parts of the system to which relief must be ex-

tended in a comparatively short period of time. This is particularly

the case with the portion of the Mystic valley main sewer, which re-

ceives the sewage of the city of Woburn and town of Winchester.

This main sewer has so nearly reached the limit of its capacity that

it is inadequate in times of heavy rains to dispose of all the contents

of the local sewers, and as a result considerable quantities of the

sewage and manufacturing wastes diluted with storm water over-

flow in different localities through the manholes. The situation is

such that a new main sewer in this district will probably soon be

called for.

The detailed reports of the Chief Engineer of the Water Works

and of the Chief Engineer of the Sewerage Works, with various

tables and statistics, are herewith presented.

Respectfully submitted,

HENRY H. SPRAGUE.
HENRY P. WALCOTT.
JAMES A. BAILEY, Jr.

Boston, February 26, 1908.
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REPORT OF CHIEF ENGINEER OF WATER WORKS.

To the Metropolitan Water and Sewerage Board.

Gentlemen : — The following is a report of the operations of

the Engineering Department of the Metropolitan Water Works for

the year ending December 31, 1907.

Organization.

The principal changes in the personnel during the year have been

the resignation of Frederic P. Stearns from the office of Chief En-

gineer, which occurred on February 1, and of Alexander E. Kastl,

Division Engineer in charge of the Wachusett Department, on Au-

gust 20.

Mr. Stearns, with Joseph P. Davis and Hiram E. Mills, have

been retained to act as consulting engineers upon important ques-

tions.

The principal assistants employed under the direction of the Chief

Engineer at the close of the year were as follows :
—

Elliot R*. B. Allardice, . Superintendent, Wachusett Department.

Charles E. Haberstroh, . Superintendent, Sudbury Department.

George E. Wilde, . . Superintendent, Pipe Lines and Reservoirs, Distribution

Department.

Arthur E. O'Neil, . . Superintendent, Pumping Stations, Distribution Depart-

ment.

William E. Foss, . . Division Engineer.

Alfred O. Doane, . . Division Engineer.

Benjamin F. Hancox, . Assistant in Charge of Drafting Department.

Samuel E. Killam, . . Office Assistant.

Arthur W. Walker, . . Biologist.

William W. Locke, . . Sanitary Inspector.

At the beginning of the year the engineering force, including those

engaged upon both the construction and maintenance of the works,

numbered 48, and at the end of the year 45.
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There has also been a maintenance force, exclusive of the engineers

above mentioned, averaging 234, employed in the operation of the

several pumping stations and in connection with the maintenance of

the reservoirs, aqueducts, pipe lines and other work.

Special gangs of men have been employed in repairing and strength-

ening the North Dike, in constructing ditches for the drainage of

swamps in Holden and Princeton, and in cleaning weeds from the

bottom of the unfilled portion of the Wachusett Reservoir. The num-

ber of men employed on construction, exclusive of those employed

by contractors, has averaged 93.

Arrangement of Report.

The arrangement which has been adopted in the reports of pre-

vious years is followed in continuing this report, and the work charged

to the construction account is kept separate from that charged to the

maintenance account; but, as the work of construction and mainte-

nance is supervised by the same principal engineers, and in very

many cases the assistants are engaged upon both classes of work, it

is not feasible to make a complete separation.

CONSTRUCTION.

General Statement.

The principal work of construction in progress during the year has

been in connection with the repairs and reinforcement of the North

Dike, the construction of ditches for the drainage of swamps on the

Wachusett watershed in Holden and Princeton, the installation of

electric lighting, pumping and hoisting machinery at the Wachusett

Dam, the final cleaning of the bottom of the Wachusett Reservoir

between elevation 375 and high-water mark, the completion of the

Arlington pumping station, including the installing of pumping en-

gines, boilers and piping, and the installation of an additional boiler

at the high-service pumping station at Chestnut Hill.

A detailed statement of the contracts made and pending during

the year is given in Appendix No. 1. The following statement gives

a summary of all the contracts charged to construction from the

beginning of the work to the end of the year 1907: —
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Portion of Wobk. Number of
Contracts.

Approximate
Amount.

Wachusett Reservoir,
Wachusett Dam,
Relocation Central Massachusetts Railroad,

Wachusett Aqueduct and Clinton sewerage,
Sudbury Reservoir, the portions of contracts not per-

formed at the time they were assumed from the

city of Boston, ... ....
Sudbury Department, reservoir, filter-beds, pipe lines

and improvement of Lake Cochituate, Metropolitan
Water Works contracts,

Weston Aqueduct and Reservoir, ....
Distribution Department, including pipes, valves, and

special castings purchased for other departments, .

38
17

6

19

11

22
26

165

$3,057,395 87
1,845,221 91
516,327 67

1,516,259 67

583,220 54

956,508 17

2,212,403 31

4,579,252 75

304 115,266,589 89

Amount of 2 contracts made in 1907 (approximate), .... $11,934 00

Amount of 2 contracts unfinished December 31, 1907 (approximate), 15,240 00

Value of work done by contract from January 1, 1907, to December
31, 1907, 50,585 96

Wachusett Reservoir and Dam.

North Dike.

On the afternoon of April 11 an earth slide occurred at the North

Dike of the Wachusett Reservoir, at which time 60,800 cubic yards

of material from a section of the dike about 700 feet long slid into

the reservoir. The slide occurred at the highest portion of the dike,

where the artificial embankment was about 80 feet high and 1,930

feet thick at the base. The depth of the water in the reservoir in

front of the embankment at the time of the slide was about 42 feet.

The dike, at the point where the slide occurred, had been con-

structed with a water-tight core 100 feet wide, the nearer edge of

which was located about 50 feet back of high-water line. This core

was composed of soil stripped from the reservoir, deposited in 6-inch

layers and rolled, and was protected on the reservoir side by an em-

bankment of sand and gravel. The embankment was faced with heavy

riprap, stones screened from gravel, and coarse gravel ; the heavy rip-

rap extending from 5 feet above to 1 2 feet below high-water mark, the

stones from the foot of the riprap for a further depth of about 12

feet, and the coarse gravel below to the foot of the slope. The
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material used in the portion of the embankment between the

water-tight core and the reservoir contained a large proportion of

very fine sand which was excavated from the cut-off trench. This

material was not consolidated when deposited in the embankment,

and appearances indicate that when saturated by the rising water in

the reservoir it would not stand on a slope of 2 horizontal to 1 ver-

tical, which was the slope upon which the face of the embankment

was constructed.

When the slide occurred the heavy stone riprap, which was about

10 feet in thickness, was carried from 150 to 250 feet by the mo-

mentum of the moving mass, and some of the sand and gravel was

carried to a distance of 325 feet from the foot of the embankment.

Immediately after the slide occurred investigations were begun to

determine the probable cause of the slide and the best method of

making repairs to prevent further trouble. After obtaining the ad-

vice of the consulting engineers it was decided not only to repair the

damage done by the slide, but also to reinforce the dike at this and

other points.

The work as carried out consisted in reinforcing the dike wher-

ever the artificial embankment extended below the foot of the rip-

rap. This condition existed not only for a distance of about 1,000

feet, where the slide took place, but also at five points on the west-

erly portion of the dike, aggregating 1,560 feet. The embankment

was reinforced by flattening the slope below the foot of the riprap

from a slope of about 2 horizontal to 1 vertical, with which it was

originally built, to a slope of 4 to 1, and at some points the slope

was made 5 to 1. As it was not convenient to deposit the filling on

this slope below the level of the water in the reservoir, a berm 30 feet

wide was constructed about 2 feet above the water, and the filling

allowed to take its natural slope, which was about 2 horizontal to 1

vertical. It is expected that the action of the waves will in time

flatten this outer slope so that it will assume an approximately uni-

form slope of 4 to 1.

At the point near the centre of the slide, where the water in front

of the embankment had been deepest, the berm was carried out for an

additional width of 25 feet.

Above elevation 384 the embankment has been restored with prac-

tically the original section. Over the gravel slopes between eleva-

tions 375 and 400 there has been placed a layer of quarry chips 12
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inches in thickness, and above elevation 384 the slope has been further

protected by heavy riprap. There has also been placed at the toe of

the heavy riprap, for an aggregate length of 6,500 feet, a section of

quarry chips or field cobble stones 2 feet high at the foot of the rip-

rap and having a slope of about 4 horizontal to 1 vertical. This was

done for the purpose of preventing the washing out of the gravel

from under the riprap by the action of the waves, \yith the excep-

tion of the placing of the heavy riprap all of this work has been done

by a day-labor force under the immediate direction of the Superin-

tendent of the Wachusett Department.

On April 29 a force of 50 men and 20 horses and carts began re-

filling the space made by the slide with gravel obtained near by,

within the limits of the reservoir. The gravel was first deposited

so as to restore and reinforce the embankment to a height about 2

feet above the level of the water in the reservoir, or to elevation 375,

and was thoroughly consolidated by being deposited in the water,

and also by the constant travel of the carts.

After this portion of the work was completed, the embankment,

having a slope of 4 horizontal to 1 vertical, was constructed to eleva-

tion 383, and above this elevation practically the original section of

the dike was replaced.

In placing the gravel above elevation 375 it was deposited in about

12-inch layers, and was consolidated by the traffic of the carts and by

being saturated with water pumped upon it from the reservoir by

means of a 6-inch by 4-inch by 6-inch Worthington duplex steam

pump, which was kept in operation both day and night for about one

month until the embankment reached elevation 400, or 5 feet above

the level of the full reservoir.

Especial care was taken to excavate from the face of the slide all

loose or cracked portions of the embankment, and jets of water were

forced into the fill along the line between the new and old work for

the purpose of securing a complete bond of the materials.

The day-labor work was completed on October 30. The maximum
force employed was 137 men and 105 horses, and the average force

was 114 men and 69 horses.

The quantities of materials handled and the cost of the work done

"by day labor, including the cost of building construction roads, pump-

ing water for puddling embankment and of supplies and miscel-

laneous expenses, were as follows :
—
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Cubic Yards.
Cost per

Cubic Yard.
Total Cost.

Earth excaratioD :
—

Bank gravel, .

Sand or fine gravel,

Loam,

Rock excavation :
—

Quarry chips, .

Field cobbles, .

Totals, .

105,870

6,118

2,080

5,469

1,026

120,563

$0,325)5

0.2605

0.2920

1.094

0.577

834,895 04

1,593 61

607 31

5,981 33

591 80

$43,669 09

On September 6 a contract was made with the Hugh Nawn Con-

tracting Company of Boston to place about 7,000 cubic yards of rip-

rap on the reservoir side of the repaired portion of the dike. The

work of installing the plant was begun on September 24, placing of

the riprap on October 17, and on December 31 only about 600 cubic

yards remained to be placed.

The rock was secured from a quarry on land belonging to the

Commonwealth, lying between the Wachusett Reservoir and the Cen-

tral Massachusetts Railroad, about 900 feet west of the Wachusett

Dam. At the quarry the rock was placed in skips, which were placed

on flat cars and hauled about 2,800 feet by a small locomotive, and

finally placed by means of a derrick. The maximum force employed

was 49 men, during the week ending ISTovember 23, and the average

force was 33 men. The cost of the work done under this contract to

the close of the year was $12,880. The total cost of the completed

work will be about $58,000.

Soil Stripping.

On the southerly shore of the Wachusett Reservoir near Sawyer's

Mills, near Boylston Center, near Pine Hill and near the West

Boylston depot, and on the northerly shore near Sawyer's Mills and

French Hill, additional clearing, grubbing and removal of soil have

been done back of places where the steep banks, acted upon by the

rising water, frost and rain, have caved away and retreated nearly to

the limit of the original soil stripping, or of the additional soil strip-

ping done last year. The soil has been stripped along an aggregate

length of about 4, GOO feet of shore line for a width of from 10

to 40 feet, the aggregate area being 2.1 acres.
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Cleaning of the Reservoir Bottom.

Between September 1 and December 3 the final cleaning of the

reservoir bottom was clone between elevation 375 and the limits of

stripping, or 3 feet above bigh water. Over the area between eleva-

tions 375 and 385 the greater part of the ground was harrowed with

spring-tooth harrows, and the weeds, grass and bushes, together with

the roots, were afterwards raked and burned; while over the remain-

ing portion of this area, where the harrows could not be used on ac-

count of the ground being rocky, steep or wet, the weeds, grass and

bushes were mowed close to the ground, and afterwards raked and

burned. There was cleaned in this manner a total of 785 acres of

ground, at a cost of $5,426, or an average cost of $6.91 per acre.

This cost per acre is $1.04 less than that of last year, notwithstand-

ing the higher rates of wages paid, due to the fact that the entire

area was cleaned last year in a similar manner. At the time this

portion of the work was finished the waters in the reservoir were

rising rapidly, and it was decided to continue the cleaning to the

limits of stripping. So long as the weather conditions were favor-

able the methods pursued were as described above, but after freezing

set in the weeds, grass and bushes were mowed close to the ground,

the ground was thoroughly raked over with heavy iron road rakes

and the debris was burned or removed from within the reservoir

limits. The area treated in this manner was 345 acres, at a cost of

$2,129, making the average cost $6.17 per acre. The entire area

cleaned during the year was 1,130 acres, at a cost of $7,555, or $6.68

per acre.

Shore Protection.

On the northwesterly shore of the reservoir, just above the north-

westerly end of the waste-weir of the dam, the slope of the ground

for a distance of 165 feet being steeper than the natural slope of the

material was protected with a covering of bank gravel during 1906,

and in order to further protect this stretch of shore from the wave

action to which it is exposed, riprap, having a thickness of about 3

feet, has been placed outside the gravel.
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Work at Wachusett Dam.

A lighting, pumping and hoisting plant for use at the dam, and

operated by water power, was installed between January 22 and

April 3. The machinery consists of a 9-inch turbine, directly con-

nected with a 22^kilowatt generator, which are used in operating a

10 horse-power motor attached to a 6-inch submerged centrifugal

pump, and a 6 horse-power motor connected with a crane for handling

stop-planks and screens in the upper gate-chamber. The turbine

was furnished and installed by the Holyoke Machine Company of

Worcester ; the generator and motors were built by the Stanley

Electric Company, furnished by the Prank Ridlon Company and

installed by the Plummer Electric Company, who also did all the

wiring, etc., necessary for the complete installation of the plant.

Aside from the skilled labor furnished by the Holyoke Machine

Company and the Plummer Electric Company, the work was done

by the regular maintenance force.

In addition to and in connection with the above work a concrete

floor has been built in the exciter room, and the wooden floor of the

main room has been raised to its permanent level.

A 4-inch Venturi meter has been set and connected with a manom-

eter tube for measuring and recording such quantities of water

furnished the Lancaster Mills as are too small to be measured through

the 12-inch Venturi meter.

The 10-inch Venturi meter which measures the water flowing into

the Lancaster Mills Pond has been fitted with a manometer tube for

indicating the flow.

Two iron ladders, made by the New England Bolt and Steel Com-

pany, one 29 feet 2 inches long and the other 18 feet % mch long,

have been placed in the drain well and well NTo. 4 of the lower gate-

chamber.

Por the purpose of preventing percolation of water through the

masonry of the dam, expansion cracks in the joints of the ashlar

facing of the up-stream face of the dam were filled and painted with

Portland cement mortar, between elevations 367.50 and 380, during

very cold weather in February, when the cracks were the largest, and

continued to elevation 384 in November, in order to keep the work

above the rapidly rising waters in the reservoir.
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Miscellaneous.

During the year 49 acres of land about the margins of the Wachu-

sett Reservoir in the town of West Boylston has been graded and

seeded. About 35 acres of this land was a shallow flowage fill in

Oakdale, and on the remainder there were old cellar holes which re-

quired considerable grading. At the gravel pit in Clinton, from

which sand and gravel were obtained for use in constructing the

Wachusett Dam, such grading has been done as was necessary to

smooth the slopes and fill depressions so as to prepare the ground

for the planting of pine trees.

The houses on the properties formerly owned by Aime Gregoire

and Delia A. DeFoe in Boylston, and by Henry O. Sawyer in West

Boylston, have been demolished.

Improvement of Wachusett Watershed.

Drainage of Swamps.

The construction of ditches for the drainage of swamps tributary

to the Wachusett Reservoir, which was suspended on December 1,

1906, was resumed on May 22, 1907, in the swamp on Governor

Brook, above the junction of Trout and Governor brooks in the

towns of Holden and Princeton.

The methods of carrying on the work, types of ditches built and

permits received from the owners of the land have been substantially

the same as described in the annual reports of January 1, 1899, and

January 1, 1907.

The swamp on Governor Brook has an area of 220 acres, which

includes 4 acres of what was previously considered a separate swamp,

but which is virtually a part of this one, and the area of the water-

shed above its outlet is about 1,625 acres. Work in this swamp was

completed on November 23.

The depth of the ditches constructed is generally 1% to 3 feet,

and the slope paving is carried to a height of 1 to 2 feet above the

bottom. In connection with this work a stone highway culvert 4%
feet wide by 4% feet high was built across an abandoned but not

discontinued highway, about 1,000 feet east of the highway leading

from Quinepoxet to East Princeton. The old culvert at this high-

way was too high for the grade of the new ditch and insufficient in

capacity. The work has been done by a day-labor force.
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The maximum force employed was 46 men and 4 horses during

the week ending August 24, and the average force was 35 men and

1 horse.

The amount of work done during the year was as follows :
—

Ditches with board bottom and paving on sides (linear feet), . . . 19,864

Ditches with stone paving on bottom and sides (linear feet) , . . . 335

Ditches without board bottom or paving (linear feet), .... 2,865

Total length of ditches (linear feet), 23,064

Farm crossings, 12

Watering places, 2

4^-foot by 4^-foot stone highway culvert, 1

Wire guard fences (linear feet), 2,025

The total amount of work done in this swamp, including the work

done in 1906, was as follows:—
Ditches with board bottom and paving on sides (linear feet) , . . . 23,959

Ditches with stone paving on bottom and sides (linear feet) , . . . 447

Ditches without board bottom or paving (linear feet), .... 3,255

Total length of ditches (linear feet) , 27,661

Brook improved (linear feet) , 120

Farm crossings, 17

Watering places, 5

2-foot by 2-foot concrete highway culvert, 1

4^-foot by 4£ foot stone highway culvert, . . ... . . 1

Wire guard fences (linear feet), 2,025

The total length of ditches constructed during the year was 23,064

feet, equal to 4.37 miles, at a cost, exclusive of engineering, of

$10,647, or $0,462 per foot. This cost is slightly lower than last

year, although higher rates of wages were paid, and the cost of

cleaning up on both sides of the ditches built both last year and

this, is included. This result may be attributed largely to having a

foreman and laborers who were experienced in this line of work,

and also to the dry condition of the swamp, due to the small rain-

fall during the greater part of the working season. The cost of the

work includes the cost of building the culvert, farm crossings, water-

ing places and wire guard fences.

Since November 23, 1899, when the drainage of swamps in the

Wachusett watershed was commenced, there have been constructed

57,812 linear feet of ditches, equal to 10.95 miles.
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Sterling Filter-beds.

Work under A. McKenzie & Company's contract for the construc-

tion of four filter-beds, to be used for filtering the water of a small

brook, which has its head waters in the village of Sterling Center,

was resumed on April 1 and completed on May 23, 1907.

The location, description and proposed method of operating this

plant were fully described in last year's report.

The following table gives the quantities of work done to Decem-

ber 31, 1906, during 1907, and the total amount of work done to the

end of the contract, based on the final estimate :
—

To Decem-
ber 31, 1906.

During
1907.

Total.

Earth excavation (cubic yards), ....
Concrete masonry (cubic yards) , . . . .

Dry rubble-stone masonry and paving (cubic yards),

18-inch vitrified pipe (linear feet), ....
15-inch vitrified pipe (linear feet), ....
12-inch vitrified pipe (linear feet), ....
8-inch vitrified pipe (linear feet), ....
6-inch vitrified pipe (linear feet)

25,270 3,642

41 15.6

166 69

132 6.7

269.4

145 312.4

856.5

880 38.0

28,912

56.6

235

138.7

269.4

457.4

856.5

918.0

In addition to the above work the contractors built about 1,960

feet of wire truss fencing on the property lines; built a concrete

watering trough 3 feet wide by 7 feet long by 2 feet deep for

William Kingsbury's cattle, and laid 55 feet of 1-inch water pipe

from the main inlet ditch to the trough.

The maximum force employed by the contractor was 29 men and

7 horses, during the week ending April 20, and the average force was

22 men and 4 horses.

During the extremely dry season last summer it was found that

the small amount of water coming from the ditches above the filter-

beds seeped through the paving in the bottom of the inlet ditch before

it reached the inlet to Kingsbury's watering trough, so, in order to

utilize what water there was in the ditch, the joints in the bottom of

the paving were filled with Portland cement mortar from the end of

the board bottom swamp drainage ditch to the inlet pipe to the trough,

a distance of 380 feet.
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A small wooden building S feet bv 12 feet has been built for the

storage of tools and convenience of the keeper.

The water flowing in the brook was turned on to the beds on May
i/. and the entire flow of the brook has been filtered since that late.

Sterling Junction Filter-heds.

Immediately north of the main highway leading through the

Methodist Camp Grounds at Sterling Junction there are 4 cottages

and 1 summer boarding-house, from which the sewage was conducted

by a covered drain into a cesspool about 400 feet from the south

shore of Middle Waushacum Pond. As the drain also received sur-

face water the cesspool overflowed after heavy rains, and its contents

discharged into the running water, which eventually found its way

into the pond. To eliminate this nuisance four small filter-be.:-,

each having an area of 300 square feet, were built near the sire of

the old cesspool. The material at the site was not suitable for filtra-

tion, and it was necessary to excavate the satire filtering prism ;:

each bed and refill it to a depth of 5 feet with selected filtering ma-

terial. All soil and material excavated from the beds were used in

making the embankments.

An 8-inch vitrified pipe drain 87 feet long connects the old drain

with a concrete regulating chamber which is provided with stop-

planks, arranged in such a manner that water can be turned on to

any one of the four beds or any combination of them, and, when the

beds become filled, the water cannot rise higher than within a safe

distance of the top of the embankments, as it will then overflow into

an 8-inch vitrified pipe drain which discharges into an open ditch

below the beds. It was not deemed necessary to provide for filtering

all the water during heavy rainfalls, and this overflow will take e;

of all water exceeding the capacity of the beds, which is ample during

average conditions. It will not be necessary to operate the beds dur-

ing the winter as the houses are not then occupied. Through the

centre and 5 feet below the surface of each bed a 4-inch vitrified pipe

underdrain is laid, parallel with the main feeder. These underdrains

empty into the open ditch at the same point as the 8-inch overflow

drain. The above work was done by day-labor forces.

This plant was first put into operation on September 16, and has

been in continual use ever since.

The work was begun on Angus _ and finished on September 21.

at a total cost of $541.13.
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Miscellaneous Work.

For the purpose of preventing objectionable drainage from enter-

ing the brooks running into the Wachnsett Reservoir, 3 cesspools

and 1 cemented vault have been constructed to take care of barn,

sink and privy drainage in the town of Sterling.

On the Quinepoxet River, immediately above the circular dam at

the head waters of the Wachusett Reservoir, the intervale land, which

is very low, and is covered with a stand of heavy timber, is flooded

in times of heavy flows. All the dead wood, brush, undesirable trees,

etc., were cut and burned over an area of 14 acres extending upstream

about 4,000 feet, to prevent the same from being washed into the

reservoir.

At Dorr's Mill, on the Quinepoxet River, about 1% miles above

Oakdale, the stone walls of the mill have been razed, the cellar holes

of the mill and tenement houses given a general cleaning up, and the

head of the canal has been permanently closed by rock and gravel

filling.

At Warfield's Mill all the apple trees have been cut into logs and

cord wood and the cellar holes have been cleaned up.

At the Gates farm, on the south shore of Middle Waushacum

Pond in Sterling, the old farmhouse and barns and five summer

cottages have been destroyed, and wire guard fences have been built

to keep within reasonable limits patrons of the steamer on the lake.

On the boundary line adjoining property of the heirs of Andrew L.

Eitch, 1,230 feet of wire fencing has been built along the top of an

old stone wall, to keep cattle from trespassing. This was about one-

half the total length of the line, repairs on the other half being made

by the occupants of the Eitch farm.

Arlington Pumping- Station.

During the past year the pumping station building, which was

partially constructed in 1906, has been completed, an engine and

boilers have been installed, and a second engine is now being erected.

C. A. Dodge & Co., the contractor for the building, chimney and

engine foundations, had at the beginning of the year completed about

half of the work to be done under the contract. Masonry work was

continued during the winter, whenever the weather was favorable,

the roof trusses were erected early in March, and the contract was

finished on July 19.
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The Allis-Chalmers Company delivered the parts of the engine at

the station during the latter part of July, and the engine was placed

in regular service on December 4.

A contract for two boilers and a smoke flue for this station was

made on January 30 with the Hodge Boiler Works of East Boston.

The boilers and fine were delivered during September. The boilers

have been set, the suction and delivery piping connected with the

engine, the feed piping for the boilers and the heating and other

miscellaneous small piping connected with the plant have been erected,

and the grounds about the building graded by- the maintenance

force. A side track for the delivery of coal, built by the Boston &
Maine Railroad, was completed and put in service on May 10.

On April 3 a contract was made with the Blake & Knowles Steam

Pump Works for the delivery and erection of a compound, duplex,

direct-acting pumping engine, having a capacity of 1,500,000 gal-

lons per day. This engine was tested at the shop of the builder on

December 23, and will be placed in position at the station in readiness

for use early in the coming year.

The following is a description of the building and machinery.

The main building is 90 feet by 46 feet on the outside, and it is

about 26 feet from the ground to the cornice. The foundation walls

are of Portland cement concrete, faced, where exposed on the out-

side below the water-table course, with seam-faced granite. The ex-

terior walls are of dark-red faced brick, with Long Meadow brown-

stone trimmings, and are surmounted by a hip roof supported by steel

trusses and covered with slate. The steps at the main entrance, the

water-table course and the trimmings below the water-table are of pink

Milford granite. The building is subdivided by a division wall form-

ing an engine room 48 feet long by 40 feet wide and 24 feet high,

and a boiler room 40 feet long by 35 feet wide and 33 feet high. In

the rear of the boiler room there is an underground coal pocket 33

feet long by 27 feet wide by 10 feet high, covered by a reinforced

concrete roof over which the side track is carried. In this roof there

are 16 openings through which coal may be unloaded from the cars.

The brick chimney is in the rear of the building. It is 70 feet high

and 8 feet in diameter at the base, diminishing to 5 feet in diameter

at a point 6 feet below the top. The flue is 2 feet 6 inches in diam-

eter. The main entrance is on the front of the building. The
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vestibule is 7 feet by 9 feet, and on either side of it are the office and

toilet room, both 8 feet by 9 feet, the three forming a projection from

the main building 10 feet by 29 feet.

The interior facing of the engine and boiler room walls is of red

brick. The engine room floor is of red quarry tile. The floors in the

basement of the engine room and in the boiler and coal houses are

granolithic.

The engine furnished by the Allis-Chalmers Company is a hori-

zontal, cross-compound, fly-wheel engine fitted with Corliss valve

gear, and operating two horizontal, outside packed, plunger pumps.

The high and low pressure steam pistons are 14 inches and 28 inches

in diameter, respectively, and the pump plungers 8% inches in di-

ameter, all having a stroke of 18 inches. The capacity of the engine

at 65 revolutions per minute is 1,500,000 gallons in twenty-four

hours.

The engine which is being erected by the Blake & Knowles Steam

Pump Works is of the horizontal, cross-compound, direct-acting type,

operating two outside packed, plunger pumps. The steam cylinders

are 11 inches and 22 inches in diameter, the pump plungers 12 inches

in diameter, and both pistons and plungers have a stroke of 18

inches. When operated at the rate of 31 revolutions per minute the

capacity is 1,500,000 gallons per day.

There are two boilers of the horizontal, under-fired type, each 54

inches in diameter, containing 60 3-inch tubes 17 feet long. The

furnaces are fitted with the Foster shaking grates, 4 feet wide by 5%
feet long.

The principal items of cost of this station to December 31, exclu-

sive of engineering, are as follows :
—

Building, including chimney and engine and boiler foundations,

Allis-Chalmers Company engine (unfinished), . . .

Boilers and setting,

Piping for engines, boilers, heating, etc.,

Side track, . . .

Miscellaneous, including laying of suction and delivery pipes, grad-

ing grounds, fencing and other work,

$31,655 62

4,753 24

5,983 03

2,198 09

721 23

3,017 31

f48,328 52
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Additional Boiler at the Chestnut Hill High-service

Station.

A contract for making and delivering at this station a 54-inch

horizontal, tubular boiler, containing 102 3-inch tubes 18 feet long,

was made with the Hodge Boiler Works of East Boston on January

30, in connection with a contract for the boilers at the Arlington

station. This boiler was delivered on August 28, and has been set

and connected by the maintenance force in readiness for use. It is

of the same size and design as two boilers erected at the station in

1901, and has been set between these boilers, so that the three form

a battery which will supply steam for the largest engine in the sta-

tion without the use of other boilers. The cost of the boiler, with

cast-iron front and smoke flue, delivered at the station, was $2,976.

Engineering.

The engineering work, aside from that connected with the super-

vision of the contract and day-labor work in progress, has consisted

principally of the following. The survey of the marginal line of the

Wachusett watershed has been completed and the area of the water-

shed computed. The total length of the watershed line has been

determined to be 78.93 miles, and the area of the watershed above

the dam 118.19 square miles. Contour lines have been drawn on the

final record sheets of the elevation of the bottom of the Wachusett

Reservoir, covering an area of 323 acres, making a total of 4,123

acres covered by final record sheets on which the contour lines have

been drawn, which completes this work except where the bottom of

the reservoir has been changed because of the slide and repairs at the

North Dike, and the caving of the shores at several points. The com-

puting of the final capacity of the Wachusett Reservoir has been com-

pleted and tabulated, subject to slight revision when the caving of the

steep slopes ceases. Record plans showing the contours of the bottom

of the reservoir, the marginal lands, with highways, brooks, buildings,

etc.
5
have been largely completed. A general location and record plan

of the Wachusett Reservoir has been made, showing property owned

by the Board. Considerable progress has been made in making record

plans of the Wachusett Aqueduct right of way.

A considerable portion of the time of the drafting force has been

devoted to the completion of record plans of the Wachusett Dam,
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Weston Reservoir and the Clinton Sewerage Works. Other work

done by this force has been the preparation of plans for boilers and

setting at the Arlington and Chestnut Hill stations, for floor plates

and piping at the Arlington station, and studies for design for floor

of the lower gate-chamber at the Wachusett Dam.

MAINTENANCE.

Rainfall and Yield.

The total rainfall for the year on the Sudbury watershed has been

44.38 inches, or 1.61 inches below the average for thirty-three years.

On the Wachusett watershed the total rainfall has been 45.74 inches,

or 3.25 inches below the average for the past eleven years, during

which the records have been kept. On both of these watersheds

the yield during the first six months of the year was much below

the average, that of the Wachusett watershed for the period being

1,170,000 gallons per square mile per day, which is 30 per cent,

below the average for the past eleven years, and less than any pre-

vious record for this watershed. During the last four months of

the year, however, the rainfall and yield were larger than usual,

and for the whole year the yield of both the Sudbury and Wachusett

watersheds is but little below the average.

Statistics relating to rainfall and yield of watersheds may be

found in Appendix No. 3, tables Nos. 1 to 11.

Storage Reservoirs.

The quantity of water stored in all of the storage reservoirs on

January 1, 1907, was 44,153,200,000 gallons. During the month of

January there was an increase of a little less than 2,600,000,000

gallons in the quantity stored, but during February, and until March

14, there was a loss in storage amounting to 2,000,000,000 gallons.

There was a gain of 4,800,000,000 gallons during the latter half of

March, 3,000,000,000 gallons in April, 900,000,000 gallons in May
;

and on June 11 the total was 54,369,400,000 gallons. Erom this

date until September 23 there was an almost continual reduction in

the quantity of water stored, the total loss being 8,840,000,000 gal-

lons. As a result of rainfalls amounting to about 25 inches during

the last four months of the year, the gain in storage from September

23 to January 1, 1908, was approximately 20,000,000,000 gallons,
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and the maximum of storage for the year was reached on Decem-

ber 31.

The following table gives the quantity of water stored in the stor-

age reservoirs at the beginning of each month :
—

Quantity of Water stored in Wachusett Reservoir, and in Reservoirs on Sudbury

and Cochituate Watersheds, at the Beginning of Each Month.

Date.

In
Wachusett
Reservoir
(Gallons).

In Sudbury
Reservoir and
Framingham

Reservoir No. 3
(Gallons).

In All Other
Storage

Reservoirs
(Gallons).

Total
(Gallons).

1907.
January 1 , 31,752,900,000 6,748,900,000 5,651,400,000 44,153,200,000
February 1, 34,071,500,000 6,536,600,000 6,143,800,000 46,751,900,000
March 1, 33,416,800,000 6,177,900,000 5,705,000,000 45,299,700,000
April 1, . 36,703,600,000 6,336,000,000 6,462,400,000 49,502,000,000
May 1, . 38,580,300,000 7,032,600,000 6,967,000,000 / 52,579,900,000
June 1, . 38,300,700,000 7,878,300,000 7,292,700,000 53,471,700,000
Julyl, . 38.664,500,000 7,841,500,000 7,122,300,000 53,628,300,000
August 1, 36,875,400,000 7,856,500,000 6,212,500,000 50,944,400,000
September 1, 34,741,600,000 7,968,200,000 4,358,700,000 47,068,500,000
October 1, 35,480,400,000 8,037,000,000 3,489,400,000 47,006,800,000
November 1, 38,772,600,000 7,437,600,000 3,854,300,000 50,064,500,000
December 1, . 46,110,300,000 7,937,100,000 5,216,200,000 59,263,600,000

1908.
51,267,000,000 7,947,300,000 6,645,200,000 65,859,500,000

Wachusett Reservoir. — At the beginning of the year the water

in this reservoir was at elevation 364.57, and the reservoir contained

31,752,900,000 gallons. On account of the small yield of the water-

shed during the first half of the year, and on account of the draft for

the supply of the Metropolitan District, the rise of the reservoir was

small, and from January 1 to the middle of June the surface rose

but 8.40 feet, to elevation 372.97. From June 19 to September 23

the reservoir surface fell 5.59 feet, and after the latter date until

the end of the year there was an almost continuous and at times

rapid rise, amounting to 16.93 feet, making the net rise for the year

19.74 feet, equivalent to a gain in storage of 19,514,100,000 gallons.

The only water discharged from the reservoir into the river below

the dam was that required for the use of the Lancaster Mills. The

surface of the Lancaster Mills Pond was kept up to the crest of its

dam until the middle of August, after which the water level was

lowered about 1 foot, in order to prevent the Avater from splashing

over the crest of the dam. The average quantity as measured at the

Clinton gaging station below the Lancaster Mills was 3,884,000 gal-

lons per day.

The 50-foot marginal strip along the full reservoir flow-line has
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been kept mowed, and miscellaneous rubbish has been collected from

time to time along the shore line of the reservoir and burned.

At nineteen points around the reservoir, where main highways and

driveways were discontinued, barways or gates have been built for

the protection of the public.

The heavy rains during the late summer washed out large gulleys

in the banks of the reservoir at the Sawyer's Mills shallow-flowage

fill on the north shore, near the entrance of Gates Brook on the south

shore, and on the Stillwater River branch in Oakdale. To prevent

this in the future paved gutters have been built, having an aggre-

gate length of 220 feet.

The grass from 306 acres of land on the North and South dikes,

and marginal lands in Sterling, Clinton, Boylston and West Boyls-

ton has been sold at auction for $1,999.50, and from 93 acres on the

outlying lands for $273.00.

At the Wachusett Dam the maintenance work, consisting of the

operation of the valves controlling the flow of water, the cleaning of

screens, taking care of the gate-chambers and of the grounds above

and below the dam has been done by three gate-keepers, assisted by

from two to four laborers whenever necessary.

Since the works were completed the discharge of water from the

reservoir into the lower gate-chamber was until October controlled by

the use of 24-inch valves in the lower gate-chamber, which were op-

erated under a pressure of about 35 pounds. This method of opera-

tion caused a vibration of the pipes, which not only made a continual

objectionable noise, but also caused the pipes to work loose in their

beds, the leaded joints to leak, and the 1%-inch diameter bolts, with

which the flanges of the pipes are bolted together, to work loose, and

in some cases to break off. It was found by experiment that by

opening the sluice gates in the upper gate-chamber so as to discharge

the exact quantity desired, and regulating the 24-inch valves in the

lower gate-chamber so that they operated under a pressure of 13

pounds per square inch, the noise and vibration could be almost en-

tirely eliminated. This method of operation has been used since

October 15, with apparently entirely satisfactory results.

Both the exterior and interior woodwork of the upper and lower

gate-chambers and of the chamber in the bastion were painted, also

iron fences and other ironwork about the dam.

Sudbury Reservoir. — At the beginning of the year the water in
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this reservoir stood at elevation 256.45, or 2.55 feet below the stone

crest of the overflow. Until April 20 the water was kept from 3 to

4 feet below the stone crest, in order to provide storage in case of

large yields from the watershed. From May 14 until October 11,

and from November 7 to the end of the year, all water flowing from

this reservoir into Framingham Reservoir No. 3 flowed over the crest

of the Sudbury Dam. A longitudinal joint on the up-stream face of

the dam, between 2 and 3 feet below the crest, also some vertical

joints extending upwards toward the crest, were cut out and re-

pointed. A blind drain was built around the foot of the southerly

wingwall of the dam, where the ground had always been wet. A
4-strand twisted wire fence, 375 feet long, was built between land

of the Commonwealth and Alonzo Newton.

New stairways have been built on the slopes of the embankment

on either side of the overflow, constructed with hard-pine treads and

cypress stringers supported by chestnut posts.

The interior iron and wood work in the gate-house and the roof of

the house occupied by the foreman have been painted.

Work has been continued as opportunity offered on a service road

around the northerly side of the reservoir.

The 14 acres of filter-beds, which are used in filtering the water

of Marlborough Brook, were cleaned in June, and the beds were

weeded in September and October. There was no overflow from the

beds into the reservoir during the year.

There was but little flow of sewage into the small basin and

filter-bed near Farm Road, which receives the overflow from the

Marlborough main sewer during freshets, but there was a flow of

ground water into the basin during the spring and fall. The filter-

bed was cleaned.

Framingham Reservoir No. 8. — The elevation of the water in

this reservoir is controlled by drafts from the Sudbury Reservoir,

and during the greater portion of the year its surface was from 1%
to 3 feet below the stone crest of the overflow. After October 10

the reservoir was kept about 3 feet below the crest of the dam, in

order to facilitate the work of widening and relocating Worcester

Street. In order to enable the Boston & Worcester Street Railway

Company to lay a double track, and at the same time to improve the

grades and do away with numerous sharp curves, the width of

Worcester Street between Framingham Centre and Southborough

has been increased to 75 feet, and its location radically changed at
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several points. The new location encroaches upon both Framingham

reservoirs Nos. 1 and 3, and the necessary filling reduces the ca-

pacity of Reservoir No. 1 by 1,200,000 gallons, and of No. 3 by

about 3,500,000 gallons. Where the street crosses Framingham

Reservoir No. 1 the widening will necessitate the lengthening of the

abutments and the rebuilding of the bridge over the reservoir. This

portion of the work has not yet been commenced, but the filling into

Reservoir No. 3 and the repaying of the slopes have been completed.

All of the work is being done by and at the expense of the Boston

& Worcester Street Railway Company, and the interest of the Metro-

politan Water and Sewerage Board has been to see that the work

was carried on in such a maimer as not to injure the property of the

Commonwealth. With this object in view a movable boom, from

which was suspended a weighted canvas reaching to the bottom of the

reservoir, was placed in front of the place where filling was being

dumped into the reservoir, so as to prevent the roily water from being

spread through the reservoir and carried into the aqueduct. A large

portion of the material used for filling was a clayey hardpan, but

where exposed to the water this was faced with 2 feet of clean gravel,

on which was placed paving 12 inches to 18 inches in thickness, above

the water level, for a vertical height of 6% feet, and riprap of about

the same thickness below the water to the foot of the slopes. The

length of the slopes repaved on both sides of the roadway in Reser-

voir No. 3 was about 2,000 feet.

Framingham Reservoir No. 2. — This reservoir was full during

the greater portion of the year. Water for the supply of the Metro-

politan District was drawn from the reservoir from May 14 to Octo-

ber 12, and on a few days in October and November water was

drawn from the reservoir to replenish Lake Cochituate. The wood-

work of the floor of the Fountain Street bridge crossing this reser-

voir has been entirely renewed. The floor stringers were made of

4-inch by 14-inch hard pine, the bottom floor of 3-inch hard-pine

plank and the top floor of 2-inch chestnut. All of the hard-pine

stringers were treated with Conservo, for preservation. The string-

ers of this bridge had not been renewed since the bridge was built in

1879. A wire fence 625 feet long was built on the line of Fountain

Street, near the head of the reservoir.

Framingham Reservoir No. 1. — This reservoir was substantially

full throughout the year, except for short periods in October and

November, when water was drawn from it to replenish Lake Cochit-
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uate. In addition to the 1,500,000 gallons required to now past the

dam daily, water was wasted in every month of the year except dur-

ing July, August and September. The barn at the Bullard place,

used by the foreman in charge of the Framingham, Ashland and

Hopkinton reservoirs, has been shingled and painted.

Ashland Reservoir. — This reservoir was full at the beginning of

the year and water was wasted at the overflow for the greater portion

of the time until July 23, when the reservoir was drawn upon for the

supply of the Metropolitan District. During the following two

months the reservoir fell rapidly, and on September 29, when the

outlet gates were closed, the reservoir surface was 25.75 feet below

high water. During October, j^ovember and December the reser-

voir was constantly rising, and on January 1, 1908, was 4.73 feet

below high water.

Hopkinton Reservoir. — At the beginning of the year the water

in this reservoir was at elevation 303, or 2 feet below high water,

but on January 2 water was wasting over the waste-weir, and con-

tinued to waste until the early part of February, when the reservoir

was lowered about 1% feet. In April it was allowed to rise and flow

over the waste-weir, and in May over the flash-boards. A draft for

the supply of the Metropolitan District was started on July 11, and

the water fell rapidly until September 29, when the outlet gate was

closed, the reservoir surface being then 24.95 feet below high water.

On January 1, 1908, the reservoir had refilled to elevation 300.66,

or 4.34 feet below high-water mark. The barn used by the attendant

was shingled, and the filter-beds below the dam were twice cleaned

during the year.

Whitehall Reservoir. — This reservoir was kept near high-water

mark except during the early spring. ~No water was drawn from the

reservoir for the supply of the Metropolitan District. More atten-

tion than heretofore has been given to the regulation of boating and

to the enforcement of sanitary regulations, resulting in improved

conditions. There are now 27 cottages around the reservoir occupied

by summer residents, and about 77 boats of different kinds upon the

reservoir.

Farm Pond. — As the town of Framingham has drawn a portion

of its supply directly from the Sudbury Aqueduct instead of from

the filter gallery alongside the pond it has not been found necessary

to replenish the pond during the year from the Framingham reser-

voirs, as has been customary in the past. The elevation of the
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pond has ranged between high-water mark and 1% feet below that

point.

Lake Cochituate. — The water in the lake at the beginning of the

year was 5.8 feet below high water. Although the rise of the lake

was retarded by a flow into the Cochituate Aqueduct from February

12 to April 9, it reached high water on April 16, when water was

permitted to waste at the outlet dam. The waste was continued

until June 12, when a flow in the Cochituate Aqueduct from that

date to the 24th prevented the necessity of further waste. The flow

in die Cochituate Aqueduct was again started on July 12, and the

water in the lake fell to 7.2 feet below high water on September 28,

after which date, aided by heavy rains and a supply of water from

Eramingham reservoirs Nos. 1 and 2, the lake rose to within 0.09

of a foot of high water at the end of the year. The flow started in the

Cochituate Aqueduct on July 12 was maintained without interrup-

tion to December 6.

During the year considerable repair work was done at the house

occupied by the foreman and the barn was shingled. The hard-pine

floor of the walk crossing the overflow at the outlet dam was renewed,

and the bridge crossing the stream below the dam was rebuilt with

the best of the timber taken from the Fountain Street bridge at Ash-

land. Both the exterior and interior wood and iron work of the

effluent gate-house were painted, also the ironwork at the outlet dam.

Two hundred and fifty stone bounds, 4 feet 6 inches long, were cut,

by contract, from stones removed from the old outlet dam. The

stone property bounds which were originally set around the lake

were small, and only about 18 inches in length, of which 5 or 6

inches was set above the level of the ground. As a result many of

the bounds have been thrown out of position by the frost, or pulled

up and lost, so that it is often difficult to determine the exact loca-

tion of the property lines. During the past year 13 bounds, 4 feet

6 inches long, were set at points where there were no bounds, and

there are now 75 points where no bounds are set and about 300

points where the short bounds should be replaced by longer bounds

of our present standard. This work it is proposed to do during the

coming year. During the fall and early winter, while the water was

low in the lake, all rubbish on the shores and a large quantity of

leaves which had collected in the coves were removed. The widening

of the road-bed of the Boston & Albany Railroad, so as to accom-

modate four tracks, necessitated the lengthening of the stone arch
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culvert over the Beaver Dam Brook arm of the lake, also some filling

into the lake at other points. Care was taken to see that suitable

materials were used for this purpose, and a careful sanitary inspec-

tion was maintained, not only at the crossing of the lake but also

wherever there was possibility of pollution of the tributaries of the

lake.

The registration of boats used on the lake, which was inaugurated

in 1906, was continued with satisfactory results. One hundred and

seventy-six applications for registration were received and 142 were

granted. The season was extended from September 20 to October

15, but only a few of the cottagers remained to the end of the sea-

son. Four new cottages were built and 1 burned, making the num-

ber at the end of the year 59.

No water has been turned from Dudley Pond into Lake Cochit-

uate, and the elevation of the pond has ranged between 3.81 and

2.56 feet below high water during the year. There are 18 summer

cottages on the shore of the pond.

The surface of Dug Pond has varied between 0.48 of a foot above

and 2.27 feet below the invert of the 18-inch overflow pipe.

Water was pumped on to the Pegan Brook filter-beds on 228 days

during the year. The total quantity pumped was 305,859,000 gal-

lons, of which 266,000,000 gallons were from Pegan Brook and

98,859,000 gallons from the intercepting ditch which collects water

from the brooks formerly draining into Pegan Brook Meadow. The

total quantity of coal consumed was 196,705 pounds, so that 1,555

gallons of water were pumped per pound of coal. The cost of op-

erating the pumping station, cleaning the filter-beds and caring for

the grounds was $2,841.14, making the cost per million gallons $9.29.

. The filter-beds have been cleaned and the ditches in the upper part

of the receiving reservoir were cleaned twice during the year. The

intercepting ditch on the east side of Pegan Meadow was cleaned in

the fall. The widening of the road-bed of the Boston & Albany Rail:

road, to accommodate two additional tracks, has decreased somewhat

the storage capacity of filter-bed No. 6.

Sources from which Water has been" taken.

An average of 82,589,000 gallons of water per day was drawn

from the Wachusett Reservoir through the Wachusett Aqueduct into

the Sudbury Reservoir. An average of 30,350,000 gallons per day

was drawn from the Sudbury Reservoir through the Weston Aque-
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duct into the distribution system of the Metropolitan Water District.

Erom Framingham Reservoir No. 3 an average of 72,929,000 gal-

lons per day and from Framingham Reservoir No. 2 an average of

11,726,000 gallons per day was drawn through the Sudbury Aque-

duct to Chestnut Hill Reservoir. An average of 11,398,000 gallons

per day was drawn from Lake Cochituate through the Cochituate

Aqueduct to Chestnut Hill Reservoir. The Spot Pond drainage

area furnished 418,000 gallons per day.

Aqueducts.

The Wachusett Aqueduct has been in use on the whole or a por-

tion of 333 days during the year. The usual annual cleaning of the

aqueduct has been deferred until some convenient time in the early

part of next year. During the early summer 2,751 feet of galvan-

ized ribbon wire fencing was built along the westerly side of the

aqueduct land in the town of Northborough, between Pierce's bridge

and the crossing of the New York, New Haven & Hartford Railroad,

to prevent cattle pastured on adjacent land from trespassing on the

embankment.

A new flight of chestnut steps, 53 feet long, has been placed on

the slope of the aqueduct embankment at the westerly end of the

Assabet Bridge in Northborough.

The usual work of cutting brush and weeds, cleaning out culverts

and berm ditches, and general repairs along the aqueduct and open

channel has been done. All fruit trees on the aqueduct land have

been cut and worked up into cordwood. The fences and other iron-

work at the terminus of the aqueduct in Southborough have been

painted.

The Sudbury Aqueduct was in use on 357 days of the year for

conveying water from reservoirs Nos. 2 and 3 to Chestnut Hill

Reservoir, and on '7 days for conveying water from reservoirs Nos.

1 and 2 to Lake Cochituate. The flow was interrupted for a few

hours* on each of 2 days for the purpose of examining a sluice gate

at Eramingham Dam No. 1, and for the purpose of repairing the

screen grooves at the Earm Pond gate-house, and also on 4- other

days when changing the direction of the flow from into Chestnut Hill

Reservoir to Lake Cochituate, or the reverse.

The joints in the masonry of culvert No. 6, at station 83+75, in

Sherborn, were cut out and repointed. The central joint in the

granolithic covering of Echo Bridge was pointed with elastic cement.
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The paved slopes of the aqueduct embankment in Farm Pond have

been repaired. The iron floor beams and gratings in the east siphon

chamber and in the Course Brook, Bacon's and Fuller's waste-weirs,

the stop-planks at the waste-weirs and the stairway railings at Echo

Bridge, and iron doors and manhole covers at both the Echo and

Waban bridges, have been painted.

The city of Newton has laid a surface water drain in Walnut

Street, which is connected with manholes built on either side of a

stone culvert 40 feet long, which was constructed under the aque-

duct when it was built. The culvert was constructed 3 feet square,

but a sewer and subdrain, embedded in concrete, have been laid

through the lower portion, and the surface water is to be carried in

the space 3 feet wide and 16 inches high remaining above the sewer.

The Cochituate Aqueduct was in use 216 days. It was cleaned

from Lake Cochituate to the Chestnut Hill pumping station in

April, with the exception of the siphon pipes at the crossing of the

Charles River.

The work of setting property bounds along the aqueduct line,

which has been in progress for several years, was completed in

January, and in December 264 short property bounds were replaced

by standard bounds 4 feet 6 inches long.

On December 9 the city of Newton began the work of laying a

15-inch Akron pipe sewer and a 12-inch Akron pipe underdrain

under the aqueduct, at station 169, which is just west of the Waban
Station on the Boston & Albany Railroad. The invert of the 12-inch

underdrain at the point of crossing is 28 feet and 6 inches below the

top of the aqueduct embankment. The material through which the

sewer is laid is a very fine sand, holding sufficient water to give it

a tendency to run into any excavation. Carefully sheeted trenches

were excavated on either side of the aqueduct, and an attempt was

made to force steel cylinders 6 feet long and from 4 feet to 4 feet

10 inches in diameter through the intervening distance of about 25

feet under the aqueduct. Three cylinders were forced in a total dis-

tance of 16 feet, and for the remaining distance cast-iron pipes to be

used for the sewer and subdrain, were forced through the sand with-

out the use of the steel cylinders. The Akron pipes were then laid

through the cylinders and the cylinders filled with concrete. The

flow through the aqueduct was stopped while the work was in prog-

ress, and the earth above the aqueduct was removed to relieve the

pressure on the masonry. An inspection of the interior of the aque-
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duct for 50 feet on either side of the crossing, made after the work

was finished, revealed no indication of any settlement of the aqueduct

or of the earth under it.

The Weston Aqueduct was in use 359 days. The portion of the

aqueduct between siphon chamber No. 4 and the entrance to tunnel

No. 4, a distance of 16,500 feet, was cleaned during the week end-

ing April 13.

The building of a barn at the White place, for the use of the fore-

man, was completed during the winter, and late in the year a supply

of water was brought into the barn by laying 210 feet of 1-inch pipe,

connecting with a pipe leading from a small reservoir on the hill in

the rear of the barn. Both the new and old barns have been painted,

also all the ironwork in the head-house near the Sudbury Dam, the

woodwork in the interior of the 4 siphon and 2 gaging chambers, and

the manhole covers and iron ladders in the manholes between the

head-house and siphon chamber No. 4.

Pumping Stations.

Seventy-five per cent, of all the water supplied to the Metropolitan

District has been pumped at the two stations at Chestnut Hill Reser-

voir; the remainder was delivered by gravity. The total quantity

pumped at all the stations during the year was 38,213,520,000 gal-

lons, which was 8.6 per cent, more than during the preceding year.

The cost of operating the stations was $112,248.67, equivalent to

$2,937 per million gallons pumped, or $0,027 more than the cor-

responding cost during the year 1906. There was an increase in the

cost of labor for operating the stations, amounting to $5,604.81.

This increase was due to two causes ; first, to the decrease in the

hours of labor of the pumping station employes from fifty-six to

forty-eight hours per week, which went into effect on November 1,

1906, and necessitated an increase in the number of men employed,

and second, to an increase of 10.6 per cent, in wages, which went

into effect on April 1, 1907.

The cost per gross ton of fuel used at the Chestnut Hill high-

service station was $0.26 less and at the Chestnut Hill low-service

station $0.07 less, while at the Spot Pond station it was $0.05

greater than during the preceding year. The increased cost of labor

has been offset to some degree by a reduction in the price of fuel,

which, in connection with the increase in the quantity pumped, has
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resulted in making the average cost at all the stations of raising one

million gallons one foot high exactly the same as during the year

1906, or $0.0329.

All bituminous coal purchased for use at the several pumping

stations has been tested to determine the number of British thermal

units and the percentage of volatile matter and ash which it con-

tained, and the cylinder and engine oils have been tested to deter-

mine their viscosity, specific gravity and burning point. Seventy-

three samples of coal and 22 samples of oil were tested.

Coal for use at the several stations has been purchased as fol-

lows :
—

Gross Tons.

Chestnut
Hill High-
service
Station.

Chestnut
Hill Low-
service
Station.

Spot
Pond

Station.

West
Roxbury
Station.

Arling-
ton

Station.

Price
per Gross

Ton, in Bins.

Wm. A. Jepson, bituminous, 1,688.14 - - - - $4 14

E. B. Townsend, bituminous, 1,586.62 - - - - 4 09

E. B. Townsend, bituminous, - 896.61 - - - 4 00

Wm. A. Jepson, bituminous, - 1,444.28 - - - 3 99

C. W. Claflin & Co., buckwheat an-
thracite.
C W. Claflin & Co., buckwheat an-

thracite.
Locke Coal Company, bituminoxis,

2,291.38

1,635.15

543.77

- -

2 97

2 87

5 00

Locke Coal Company, bituminous, - - 411.01 - - 4 35

Locke Coal Company, screenings, - - 424.51 - - 2 24

D. J. Cutter & Co., anthracite, - - - 350.53 - 7 28

Peirce & Winn Co., bituminous, .
- - - - 5.89 6 05

Locke Coal Company, bituminous, - - - - 100.79 5 25

Wm. A . Jepson, bituminous, .
- - - 23.39 5 07

Locke Coal Company, bituminous, - - - - 199.94 5 0Q

Wm. A. Jepson, bituminous, - - - 184.73 4 59

Locke Coal Company, bituminous, - - - 115.00 4 48

C. W. Claflin & Co., buckwheat an
thracite.

Peirce & Winn Co., screenings, .
_ _

"" — 35.05

190. OS

3 01

2 24

Total gross tons, bituminous, . 3,274.76 2,340.89 954.78 - 629.74
I

Total gross tons, anthracite, .
.' 2,291.38 1,635.15 - 350.53 35.05 -

Total gross tons, anthracite screen • - - 424.51 - 190.08 -

ings.
Averagepricepergrosston.bituminou 3, $4 12 $3 99 $4 72 - $4 84 -

Average price per gross ton, anthracite , 2 97,1 2 87 1 - $7 28 3 Oil -

Average price per gross ton, anthracitt - 2 24 - 2 24 -

screenings.

i Buckwheat.
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Chestnut Hill High-service Station.

At this station water is pumped for use in the high-service dis-

trict of Boston, the city of Quincy and the towns of Watertown,

Belmont and Milton.

The following are the statistics relating to operations at this sta-

tion :
—

Total quantity pumped (million gallons),

Daily average quantity pumped (gallons),

Total coal used (pounds),

Gallons pumped per pound of coal,

Average head pumped against (feet), .

Cost of pumping :
—

Labor,

Fuel, .

Kepairs

Oil, waste and packing, ....
Small supplies, ......

Totals,

Cost per million gallons pumped, .

Cost per million gallons raised 1 foot high,

Engines
Nos. 1 and 2.

2,235.69

6,125,000

3,639,708

614.25

121.65

$5,785 17

6,125 41

1,463 32

134 88

193 30

$13,702 08

$6,129

0.050

Engine
No. 3.

209.93

575,000

208,364

1,007.52

129.16

$269 56

326 15

1,274 23

6 28

9 01

$1,885 23

$8,980

0.070

Engine
No. 4.

10,852.97

29,734,000

8,961,000

1,211.13

131.79

$14,680 63

14,998 32

1,911 35

342 28

490 54

$32,423 12

0.023

Totals for

Station.

13,298.59

36,434,000

12,809,072

2,939.97

130.04

$20,735 36

21,449 88

4,648 90

483 44

692 85

$48,010 43

$3,610

0.028

The daily average quantity pumped was 1,557,000 gallons, or 4%
per cent, more than during the previous year.

Between January 19 and March 22 extensive repairs were made
on the furnaces of the No. 4 90-inch Belpaire boiler. The side

sheets of the two furnaces, which were bulged and cracked, were cut

out and replaced with four new sheets each 9 feet long, 33 inches

wide and 7Aq of an inch thick. The work was done with great care,

all rivet holes were drilled with the sheets in place, and the shanks

of all rivets were turned in a lathe so as to fit the holes when the

rivets were hot. The new stay bolts used were 1% inches in diam-

eter, or % of an inch larger than the old ones. The work was diffi-

cult, owing to the construction of the boiler, but was successfully

accomplished, and the boiler has been in use since May 11, with no
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signs of leakage. The work on the boiler was done by the Hodge
Boiler Works of East Boston, at a cost of $1,791, and the work of

removing the boiler covering, raising and lowering and reconnecting

the boiler was done by the regular pumping station force, at a cost

of about $300. The exterior woodwork and ironwork of the pump-

ing station was repainted in October and November, and consider-

able of the interior woodwork refinished. In connection with the

installation of a new boiler, concrete foundations have been placed

under boilers Nos. 1 and 2. These boilers were originallv erected on

a foundation of concrete 4 feet in thickness, which in turn rested on

filling about 13 feet in depth, which contained large tree stumps and

other organic matter. As a result of these conditions the boilers

settled several inches, and to prevent further settlement four con-

crete piers 2% feet by 6 feet were built under each boiler, extend-

ing down to hard material, which was, on the average, 17% feet

below the engine room floor. A concrete arch 21 feet 9 inches long,

having a span of 5 feet, a rise of 22 inches and a thickness of 8

inches at the crown, was built between the foundations of boilers

Nos. 1 and 2 to form the foundation for the new boiler. The con-

crete used in constructing the piers and arch was made with Alpha

Portland cement, sand and stone, mixed in the proportion of one

part of cement, three of sand and six of stone. The cost of these

foundations was approximately $1,200.

On August 31 the high-pressure piston of the No. 2 Holly engine

became detached from the piston rod, and as a result the rear cylinder

head of the engine was blown out, rendering the engine useless.

Arrangements were at once made with The Atlantic Works of East

Boston to make a new cylinder and piston. The making of new

patterns and castings, and of doing the necessary machine work, occu-

pied about three months. The new cylinder was delivered at the

station on December 13, and at the end of the year the engine was

nearly ready to be placed in service.

Chestnut Hill Low-service Pumping Station.

The quantity of water pumped at this station was 11.9 per cent,

more than during the preceding year.

The following are the statistics relating to operations at this sta-

tion :
—
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Total quantity pumped (million gallons),

Daily average quantity pumped (gallons).

Total coal used (pounds),

Gallons pumped per pound of coal,

Average head pumped against (feet)

,

Cost of pumping :
—

Labor, ....
Fuel, .

Repairs,

Oil, waste and packing,

Small supplies,

Total for station, .

Cost per million gallons pumped,

Cost per million gallons raised 1 foot high,

Engines
Nos. 5, 6 and 7.

21,198.08

58,077,000

9,057,261

2,340.45

54.70

f 18,494 76

15,163 81

816 35

475 98

428 07

$35,378 97

$1,669

0.031

The cost per million gallons pumped was $0,021 less than for the

year 1906.

No repairs of any magnitude have been necessary on either the

engine or boilers, and the machinery is now in good condition. The

exterior woodwork of the station has been painted.

Spot Pond Pumping Station.

At this station practically all of the water was pumped with the

20,000,000-gallon Holly engine, engine No. 8 having been in opera-

tion only ninety-five hours and thirty minutes during the year.

The following are the statistics relating to operations at this sta-

tion :
—

Total quantity pumped (million gallons),

Daily average quantity pumped (gallons),

Total coal used (pounds), .

Gallons pumped per pound of coal,

Average head pumped against (feet),

Cost of pumping :
—

Labor, ....
Fuel, ....
Repairs,

Oil, waste and packing,

Small supplies,

Totals, .

Cost per million gallons pumped,
Cost per million gallons raised 1 foot high,

Totals for Station.
Engines

Nos. 8 and 9.

3,267 .82

8,953,000

2,816,358

2,106 28

129 76

$8,571 09

5,055 61

141 65

240 06

240 59

. $14,249 00

$4,360

0.034
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The cost per million gallons pumped was $0,334 more than for

the previous year. There was an increase of $0.39 per million gal-

lons in the cost of labor and $0.07 in the cost of fuel, these increases

being offset by a decrease in the cost of repairs and small supplies.

The exhaust valve stem on the No. 8 engine was broken on August

13 while starting the engine after it had been out of service for sev-

eral months, and on August 15 a dash pot and collar broke on engine

No. 9. In both cases the repairs were made by the regular force,

at small expense.

During October and November the exterior woodwork and iron-

work of the station was given two coats of paint, and the interior

wood finish was cleaned and varnished.

Arlington Pumping Station.

At this station was pumped all the water supplied to the town of

Lexington and to the high-service district of Arlington.

The following are the statistics relating to operations at this sta-

tion :
—

Pumps operated 8,710 hours 30 minutes ; average, 24 hours per day.

Daily average quantity of water pumped (gallons), .

Daily average quantity of coal consumed (pounds), .

Gallons pumped per pound of coal,

Average lift in feet, . .

Cost of pumping :
—

Labor, ....
Fuel, ....
Repairs and small supplies,

Total for station, . ( .

Cost per million gallons pumped,

Cost per million gallons raised 1 foot high,

636,000

4,370

146

282

$4,316 71

3,552 96

422 93

$8,292 60

f35.729
0.127

On account of unexpected delays in the erection of the machin-

ery in the new station, which has been under construction for two

years, the old engines have been kept in service nearly the entire

year. The Allis-Chalmers engine at the new station was operated

for short periods on a few days during the latter part of November,

and has been in regular service since December 6. As the reserve

engine in the new station is not yet erected, fires are still maintained

under the boilers at the old station, so that the plant is in readiness
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for immediate use. On account of the necessity of maintaining fires

at both the old and new stations, and on account of the increased

cost of labor, the cost of operation has been larger than during the

preceding year.

West Roxbury Pumping Station.

At this station water was pumped for supplying the higher por-

tions of West Roxbury and Milton.

The following are the statistics relating to operations at this sta-

tion :
—

Pumps operated 8,335 hours 30 minutes ; average, 23 hours per day.

Daily average quantity of water pumped (gallons), .... 594,000

Daily average quantity of coal consumed (pounds), .... 2,127

Gallons pumped per pound of coal, 279

Average lift in feet, 139

Cost of pumping :
—

Labor, $3,471 11

Fuel, 2,552 13

Repairs and small supplies, 294 43

Total for station, $6,317 67

Cost per million gallons pumped, $29,124

Cost per million gallons raised 1 foot high, 0.210

The quantity pumped was 52,000 gallons per day, or 8 per cent.,

less than during the previous year, due to the discovery and repair

in the latter part of 1906 of a number of leaks in the piping system

in West Roxbury.

No extensive repairs have been required on the machinery, but

the pumps are old, and, as it is necessary at times to operate both of

the pumps to their full capacity, it will be necessary within a very

few years to enlarge the plant unless a considerable reduction in the

consumption can be made by saving water now wasted.

Coxsumptiox of Water.

The daily average quantity of water consumed in the cities and

towns supplied from the Metropolitan Water Works during the year

1907, as measured by the Venturi meters, was 124,135,100 gallons,

equal to 133 gallons per inhabitant in the district supplied. In addi-

tion to the above, 50,000 gallons daily were supplied to the United
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States Government reservation on Peddock's Island. The daily aver-

age quantity supplied to the Metropolitan Water District, as deter-

mined by pump measurement and by the flow in the Weston Aque-

duct and the estimated yield of Spot Pond, was 125,071,000 gallons,

equal to 133.8 gallons per inhabitant. The excess difference of

885,900 gallons per day between the quantity delivered by the aque-

ducts and that measured by meters to the several municipalities is

due to differences in methods of measurement, to leakage from the

Metropolitan Water Works reservoirs and pipes, and to the use of

water at the Chestnut Hill and Spot Pond pumping stations.

The daily average consumption of water in each of the cities and

towns supplied from the Metropolitan Works during the years 1906

and 1907, as measured by the Venturi meters, was as follows: —

Daily Average Consumption
Estimated
Population.

1907.

1906. 1907.

Increase.
Gallons.

Gallons
per Capita.

Gallons.
Gallons

per Capita.

Decrease.

Boston, 612,580 90,951,800 151 96,422,S00 157 5,471,000 -

Somerville, 72,540 6,301,000 89 6,54S,400 90 247,400 -

Maiden, 39,S20 2,000,100 51 1,857,100 47 - 143,000

Chelsea, 3S,650 3,694,000 97 3,761,000 97 67,000 -

Everett, 31,350 2,441,600 SI 2,555,000 81 113,400 -

Quincy, 29,390 3,021,800 107 2,996,900 102 - 24,900

Medford, . 20,700 2,014,100 100 2,172,700 105 158,600 -

Melrose, . 14,870 1,591,300 109 1,748,000 118 156,700 -

Revere, 14,0201 1,093,200 82 1,240,700 S8 147,500 -

Watertown, 11,930 771,300 67 796,800 67 25,500 -

Arlington, 10,220 800,800 81 939,800 92 139,000 -

Milton, 7,320 350,300 49 339,800 46 - 10,500

Winthrop,. 7,580 819,800 113 ' 883,400 117 63,600 -

Stoneham,

.

6,510 441,200 69 606,900 93 165,700 -

Belmont, . 4,560 272,900 62 331,100 73 58,200 -

Lexington, 4,420 335,000 79 324,000 73 - 11,000

Nahant, 1,850 131,900 71 135,400 73 3,500 -

Swampscott, 6,420 492,500 79 475,300 74 - 17.200

District, 934,730 117,524,600 128 124,135,100 133 6,610,500 -

i Includes 270 people in Saugus.
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The consumption in the several districts was as follows :
—

Gallons
Increase
(Gallons

per uay. perI)ay).

Southern low-service district, embracing the low-service district of Boston,
with the exception of Charlestown and East Boston, . . • . 50,973,100

Northern low-service district, embracing the low-service districts of Somer-
ville, Chelsea, Maiden, Medford, Everett, Arlington, Charlestown and
East Boston, 28,069,200

Southern high service district, embracing the high-service districts of

Boston, Quincy, Watertown. Belmont, and a portion of Milton, . . 34,949.500

Northern high-service district, embracing Melrose, Revere, 1 Winthrop,
Swampscott, Nahant and Stoneham, and the high-service districts of
Somerville, Chelsea, Maiden, Medford, Everett and East Boston, . .

j

8,911,900

Southern extra high-service district, embracing the highest portions of

West Roxbury and Milton, 595,600

Northern extra high-service district, embracing Lexington and the highest
portions of Arlington 635,800

Totals, 124,135,100

3,203,300

1,811,000

1,079,200

602,600

50,8002

34,800 2

6,610,500

i Includes a small part of Saugus. 2 Decrease.

The increase of 6,610,500 gallons per day in the quantity of water

used, as compared with the preceding year, was due, in a large

degree, to the much colder weather during the months of January

and February, resulting in a large waste to prevent freezing of water

on premises of the water takers. The daily average consumption for

the month of February was 146,118,200 gallons, equal to 158 gal-

lons per inhabitant, or 22,766,500 gallons per day more than during

the corresponding month in 1906. The reduction in the amount

wasted from this cause, which is affected by the general use of meters,

is well illustrated by comparing the per capita consumption in some

of the municipalities where meters have been in use for several years

with those where the water is paid for at schedule rates.

Consumption per Inhabitant in Gallons per Day.

Meters in General Use. Meters not in General Use.

November,
1906.

February,
1907.

November,
1906.

February,
1907.

Maiden,

.

48 52 Chelsea, 83 156

Watertown, . 69 61 Melrose, 101 125

Milton, . 43 40 Revere, 68 111

Belmont, 52 58 Winthrop, . 98 129
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Another cause for the increase in the consumption of water during

the year was the use for watering lawns and gardens during the dry

weather in July and August. The increase from this cause was

especially noticeable in the towns of Arlington and Belmont, where

large quantities of water are used by market gardeners. The daily

average consumption in Arlington for the month of August was

1,520,000 gallons, as compared with 775,800 gallons during the

month of April, an increase of 744,200 gallons per day. The propor-

tionate increase in Belmont, was also very large, and there was a

considerable increase throughout the suburban portions of the District.

In ten municipalities there was an increase and in five a decrease

in the per capita use of water. In the town of Stoneham the per

capita consumption rose from 69 gallons in 1906 to 93 gallons in

1907, an increase of nearly 35 per cent. As the increase in the night

rate was approximately the same as the increase in the daily average,

it is probable that the increase of 165,700 gallons per day was due to

one or more leaks in the pipe system of the town. As a result of

this increase the water assessment of the town will be increased about

$1,500 per annum during the coming year.

The diagram facing this page shows graphically the average rate

of consumption in the district supplied by the Metropolitan Works

for each week during the years 1906 and 1907, also the rate of con-

sumption between the hours of 1 and 4 a.m., and the average tem-

perature of air for the week.

The great increase in the use or waste of water during cold

weather is well illustrated by comparing the lines showing the aver-

age weekly consumption in January, February, March and Decem-

ber, 1907, with those for the corresponding time in 1906. From the

middle of January until the middle of March the temperature dur-

ing 1907 was much lower than in 1906, the average for several weeks

being from 10 to 20 degrees less, while the month of December was

much warmer in 1907 than in 1906. As a result, the daily average

consumption from January 12 to March 16 was 141,664,000 gallons

in 1907, while it was only 120,885,000 gallons in 1906. For the

week ending March 2 the daily average consumption was 154,500,-

000 gallons, or 30,364,900 gallons above the daily average for the

year.

The number of new meters set during the past year in the cities
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.
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Average Rates in 1906 shown in red.
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and towns supplied from the Metropolitan Works was 4,334, or 77

more than during the previous year. The number of meters set in

the different cities and towns, with the percentage of the total number

of services metered at the end of the year, was as follows :
—

City or Town.
Number

added during
1907.

Per Cent.
of Services
metered

Dec. 31, 1907.

City ok Town.
Number

added during
1907.

Per Cent.
of Services
metered

Dec. 31, 1907.

Boston, . 100 5.52 Arlington, 183 43.29

Somerville, 625 29.55 Milton, 1 100.00

Maiden, 197 96.10 Winthrop, 25 3.37

Chelsea, S40 27.14 Stoneham, 5 2.25

Everett, 15 2.25 Belmont, . 38 100.00

Quincy, 646 24.30 Lexington, 65 10.96

Medford, 133 13.29 Nahant, . 17 21.95

Melrose, 926

30

30.85

5.57

Swampscott,

Total, .

416 68.25

Revere, 4,334 17.36

Watertown,
.
72 100.00

The number of meters now in use in the several cities and towns

is shown in Appendix No. 2, Table No. 38.

Quality of the Watee.

The quality of the water supplied to the Metropolitan District

has continued good throughout the year. The number of micro-

scopic organisms has been smaller than during the two previous

years and the color substantially the same.

Samples of the water have been collected monthly from 24 points,

and semimonthly from 5 points on the works, and sent to the State

Board of Health for chemical analysis. Samples of water have also

been collected weekly at 35 points and biweekly at 8 points, and ex-

amined microscopically and for color, odor, taste and turbidity in

the biological laboratory of the Metropolitan Water and Sewerage

Board.

The following table gives a comparison of the average results of

the examinations of water from a tap in Boston for the years 1900

to 1907, inclusive: —
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1900. 1901. 1902. 1903. 1904. 1905. 1 1906.
1

1907.

State Board of Health Examina-
tions .

Color (Nessler standard), . 0.24 0.24 0.26 0.25 0.23 i 0.24 1 0.241 0.221
Total residue 3.80 4.43 3.93 3.98 3.93 3.86 3.86 3.83
Loss on ignition, .... 1.20 1.64 1.56 1.50 1.59 1.59 1.39 1.40
Free ammonia, .... 0.0012 0.0013 0.0016 0.0013 0.0023 0.0020 0.0018 0.0013

A
™onfa

noidam"!diSoived; :

0.0157 0.0158 0.0139 0.0125 0.0139 0.0145 0.0159 0.0129
0.013S 0.0143 0.0119 0.0110 0.0121 0.0124 0.0134 0.0109monia, . ( suspended> . 0.0019 0.0015 0.0020 0.0015 0.0018 0.0021 0.0025 0.0020

Chlorine 0.25 0.30 0.29 0.30 0.34 0.35 0.34 0.33
Nitrogen as nitrates, . 0.0076 0.0173 0.0092 0.0142 0.0110 0.00S3 0.0054 0.0068
Nitrogen as nitrites, 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
Oxygen consumed,
Hardness,

0.3S 0.42 0.40 0.39 0.37 0.35 0.36 0.32
1.3 1.7 1.3 1.5 1.5 1.4 1.3 1.3

Metropolitan Water and Sewer-
age Board Examinations.

Color (platinum standard), 34 34 33 35 32 28 25 27
Turbidity - 2.0 2.3 2.2 2.4 1.9 2.2 2.2
Total organisms, . . . 468 243 367 286 303 528 550 427
Amorphous matter, 97 38 34 36 36 37 42 47

181 162 164 126 176 231 154 176

Note. — Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard

units per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has
an area of 400 square microns, and by its use the number of diatomaceae are decreased, and the

number of chlorophycese and cyanophycese are very much increased, as compared with the

number of organisms.
i Platinum standard.

In the biological laboratory there have been made 2,624 micro-

scopical, 1,212 biological and 24 chemical examinations of water

collected at various points upon the works. Of the microscopical

examinations, 1,996 were of the regular weekly and biweekly sam-

ples, and 628 were special examinations.

The bacteriological work consisted of routine weekly examinations,

monthly examinations of the main feeders of the Sudbury Reservoir,

of Framingham Reservoir ~No. 3 and of Lake Cochituate, and monthly

tests of the efficiency of the Pegan Brook, Marlborough Brook and

Sterling filter-beds.

The organisms in the Wachusett Reservoir have been small in

number and generally unobjectionable in character. A growth of

Uroglena, which caused an objectionable taste and odor, was present

in the water near the surface of the reservoir, in the vicinity of the

dam, for about two weeks in June, but the water at a greater depth

was not affected. The examinations made by the State Board of

Health show that the color of the water and the quantities of both

free and albuminoid ammonia were lower than during the preceding

year.

The water in the Sudbury Reservoir, and in Framingham Reser-

voir No. 3, is largely supplied from the Wachusett Reservoir, and
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like the water in that reservoir has been of better quality than in

previous years. The number of organisms present in the water of

both these reservoirs was less than for any year since 1904. Two
growths of Uroglena developed in the Sudbury Reservoir, one in

June and the other in November, the latter continuing to the end of

the year, but the number of organisms present was not sufficient to

cause objectionable taste and odor in the water delivered to the Met-

ropolitan District.

In Lake Cochituate the number of organisms was larger than in

any other source, with the exception of Whitehall Reservoir. Objec-

tionable organisms were present nearly all of the time, and for about

one-third of the year in sufficient numbers to make the water unde-

sirable for use.

The organisms in the Ashland and Hopkinton reservoirs have been

few in number and unobjectionable in character.

The water in the distributing reservoirs has generally been free

from large numbers of organisms.

From May 27 to June 18 there was a large growth of Uroglena

in the Waban Hill Reservoir, and growths of the same organism in

the Mystic Reservoir made it necessary to shut that reservoir off from

the pipe system from April 10 to 18.

Sanitary Inspection.

The sanitary inspection of the watersheds has been continued

under the immediate supervision of William W. Locke, C.E., Sani-

tary Inspector.

On the Wachusett watershed 2 cases of typhoid fever were re-

ported in Holden, 2 in Princeton, 1 in Sterling and 1 case of dysen-

tery in Holden, as compared with 11 cases of typhoid fever during

the previous year.

On the Sudbury and Cochituate watersheds 11 cases of typhoid

fever were reported in Marlborough, 7 in Natick, 7 in South Frani-

ingham and 5 in Westborough, a total of 30, as compared with 44

during the year 1906.

There were no epidemics, and in 18 cases the patients resided in

houses connected with the public sewers which discharge outside the

watershed.

The sanitary conditions on the Wachusett watershed have been

improved during the year by the demolition of 10 buildings on prop-
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erty belonging to the Board, by the construction of 3 cesspools and

1 cemented brick privy vault in Sterling, by the completion of 2

acres of filter-beds, constructed for the purpose of purifying the

water of the brook which receives unsanitary drainage from about

225 acres in Sterling, including the thickly settled portion of the town,

and by the construction of 4 small sand filter-beds for purifying

the drainage from 5 dwellings near the Sterling camp grounds.

On the Sudbury watershed 94 old and 7 new premises were con-

nected with the public sewers which convey the drainage outside the

watershed; 45 of these premises are in Marlborough, 52 in West-

borough and 4 in Eramingham.

On the Cochituate watershed 69 old and 19 new premises were

connected with the public sewers ; 41 of these are in Eramingham

and 47 in Natick.

At the request of the Board tight floors have been laid by the rail-

road companies on the New York, New Haven & Hartford Railroad

bridge crossing Framingham Reservoir No. 3, and on the Boston &
Albany Railroad bridge over the Sudbury River just above Eram-

ingham No. 2, for the purpose of preventing direct pollution of the

water from passing trains.

Considerable time has been devoted to inspection to prevent the

pollution of the water supply by large gangs of men engaged in

building and repairing State highways in Boylston, West Boylston

and Holden, in widening and reconstructing Worcester Street be-

tween Eramingham and Eayville, in widening the road-bed of the

Boston & Albany Railroad between Natick and South Framingham,

and in laying water pij:>es for the Westborough Insane Hospital in

Crane Swamp.

A summary of the work of sanitary inspection for the year 1907

is given in the following four tables. The first table shows for the

Wachusett watershed the number of premises inspected, the classi-

fication of cases inspected, and the condition of the premises at the

end of the year; the second table gives the corresponding informa-

tion for the Sudbury and Cochituate watersheds ; the third table

shows the improvements effected on the Wachusett watershed ; and

the fourth table the improvements effected on the Sudbury and Co-

chituate watersheds.

The headings of these tables are easily understood, except in a few

instances: under the heading ''Premises Vacant" are included all
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cases which at present furnish no objectionable drainage, bnt which'

might furnish such drainage if the premises were occupied; under

the heading " Unsatisfactory " are included all cases where there

may be, under the most unfavorable conditions, wash from privies or

direct sink drainage, all suspected cases, and all cases of manufac-

turing wastes entering feeders, even though there may be some at-

tempt at previous purification.

In the third and fourth tables no cases are entered as remedied

unless complete sewer connections have been made, or all probability

of future contamination has been removed; and no cases are entered

as partly remedied except where positive improvement in the sani-

tary condition has been effected.

Summary of Sanitary Inspections on the Wachusett Watershed in 1907.

a Condition
Classification of Cases inspected. at End of
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French Brook, 66 30 1 - - - 10 33 - 5 63 3

Muddy Brook, 32 9 1 - - - 7 24 - - 32 -

Gates Brook, 138 89 6 - - - 4 58 - 8 136 2

Maiden Brook, 17 9 14 - 1 17 -

Chaffin Brook, 160 72 6 - 1 - 13 77 i 14 148 12

Asnebumskit Brook, . 281 147 10 5 8 24 25 96 2 10 239 42

Muschopauge, 95 26 - - 5 6 10 51 1 6 80 15

South Wachusett Brook, 82 22 1 2 1 4 3 36 - 10 74 8

Trout Brook, 38 4 - - - - 3 26 - 5 36 2

East Wachusett Brook, 210 62 1 2 8 7 23 109 - 7 186 24

Stillwater River, . 150 46 1 - 6 2 11 85 - 4 134 16

Waushacum 1642 43 6 - 4 1 8 60 - 9 150 14

French Hill, . . . . 28 15 9 - - - - 15 - 4 28 -

Totals 1,461 574 35 9 33 44 117 684 4 83 1,323 138

1 On some premises there are 2 or more cases.
2 Not including 204 summer cottages located near the Waushacum Lakes.
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Summary of Sanitary Inspections on the Sudbury and Cochituate Watersheds

in 1907.

i On some premises there are 2 or more cases.

Sanitary Improvements effected on the Wachusett Watershed in 190]

District.
Remedied

by
Filter-bed.

Otherwise
remedied.

i

Partly
remedied.

French Brook,
Muddy Brook,
Gates Brook,
Maiden Brook,
Chaffin Brook,
Asnebumskit Brook, .

Muschopauge,
South Wachusett Brook,
Trout Brook,

.

East Wachusett Brook,
Stillwater River, .

Waushacum, .

French Hill, .

30

Totals, 30 L2

1 Including buildings torn down or removed.



No. 57.] AND SEWERAGE BOARD. 127

Sanitary Improvements effected on the Sudbury and Cochituate Watersheds in

1907.

District.
Remedied by

Sewer
Connection.

Otherwise
remedied. 1

Partly
remedied.

Cesspools
abandoned

on Account of

Sewer
Connections.

Sudbury Watershed.

Farm Pond,

Framingham Reservoir No. 3,

Stony Brook,

Angle Brook

Framingham Reservoirs Nos. 1 and 2 and
Cold Spring Brook.

Eastern Sudbury,

Indian Brook,

Western Sudbury,

Whitehall Reservoir,

Cedar Swamp, ......
Cochituate Watershed.

Snake Brook

Pegan Brook,

Course Brook,

Beaver Dam Brook,

Dug Pond,

Totals,

39

21

28

20

163 11 25

25

49

21

26

20

144

1 Including buildings burned, torn down or removed.

Swamp Ditches and Brooks.

The drainage ditches in swamps on the several watersheds, aggre-

gating 31.66 miles in length, not including those built during the

past year, have been cleaned, and the weeds and brush mowed and

burned for a width of from 10 to 20 feet on either side of the ditches.

About 9,000 feet in length of the ditches on Angelico and Deerfoot

brooks, near the Sudbury Reservoir, were repaired by repaving the

slopes where the paving had been trampled out of place by cattle.

Beaver Dam Brook, which is one of the principal feeders of Lake

Cochituate, runs through South Eramingham and Natick for more

than 2 miles with comparatively little fall, and there are obstruc-

tions in the channel which form pools in which objectionable matter

collects during the summer when the now of the brook is small. The

brook was for much of its length bordered by a growth of shrubbery
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which tended to conceal as well as to assist in catching matter which

from time to time was thrown into the brook. During July and

August all trees and shrubbery on both sides of the brook, for a dis-

tance of 10,000 feet, were cut. All debris, consisting of timber,

roots of trees, old cans and objectionable matter of all kinds, was

removed from the brook, and at several points deposits of silt, form-

ing bars across the brook, were also removed. A survey of the brook

from the Milford branch of the Boston & Albany Railroad to Lake

Cochituate has been made with soundings to determine the depth of

mud, for the purpose of preparing an estimate of the cost of more

thoroughly improving existing conditions.

The work of draining the swampy land along the line of the Co-

chituate Aqueduct near Snake Brook, begun in 1906, was finished

during the year. In order to prevent water from standing in a stag-

nant pool over the aqueduct, the ground has been raised for a dis-

tance of 800 feet, and a ditch 2,430 feet long built, of which about

900 feet were constructed during the past year.

The channel of Snake Brook for a distance of 850 feet easterly

from the Natick and Cochituate Road has been much improved by

constructing a channel 6 feet wide at the bottom, with side slopes of

1.5 to 1, both bottom and slopes covered with about 12 inches of

gravel and paved with small stones, where necessary, to prevent wash-

ing. Eor a further distance of 1,050 feet, where the brook runs

through clean gravel, the channel has been enlarged so as to have a

bottom width of 4 feet, with side slopes of 1.5 to 1. In order to be

able to prevent the use for pasturage of a considerable portion of the

swampy land over the aqueduct, also of the land along the line of

Snake Brook where the improvements above described have been

made, 7.22 acres of land have been purchased, extending for 1,760

feet along the aqueduct line. Wire fencing, aggregating 1,233 feet in

length, has been built to complete the enclosure of the land purchased,

and 928 feet have been built alongside the new brook channel near

the Natiek and Cochituate road to prevent cattle from entering the

brook.

Forestry.

At the Wachusett Reservoir the fire guard, 40 feet wide, along

the margin of the land owned by the Board has been extended through

timber and pasture land for about 2 miles in West Boylston. Boyls-
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ton and Clinton, completing the guard around the entire limits of

the Board's property on the margins of the reservoir.

The fruit and other undesirable trees have been cut on about 33

acres. An area of 20 acres was planted between May 7 and 18 with

26,000 two-year-old white pine seedlings, spaced in rows 6 feet apart

each way. In 1906 there were planted on the Oakdale flats three

groups of locusts, containing 100 trees each, and as these had largely

failed they have been replaced.

The following table gives the information regarding land belong-

ing to the Board around the reservoir, not including outlying land

and land along the Quinepoxet River above the road which formerly

crossed the river to the Harris Mills :
—

Acres.

Area of land which was forested when acquired, .... 1,483

Area which has been planted with trees, 1,117

Area to be planted with trees, ....... 315

Area open, which will probably not be planted, 300

Area of marginal strip along shores of reservoir, .... 197

Total area, 3,412

At the beginning of the year there remained to be planted with

arbor vitas about 1% miles of the reservoir margin. As the major

part of this species of trees, planted along the reservoir margin in

years past, has failed, further planting of these trees has been post-

poned until a stock of larger trees can be obtained from the nurseries.

The necessary care has been given to the Flagg and Lamson nurs-

eries. There were transplanted from the nursery beds to the trans-

plant rows at the Flagg nursery 285,550 white pines and 13,330

arbor vitas. This nursery now contains the following stock, all in

transplant rows: 363,540 white pines, 28,300 arbor vitas, 4,380

Scotch pines and 3,140 white spruces.

Because of the failure of the greater part of the arbor vitas planted

along the reservoir margin in years past, it has been deemed advis-

able, in transplanting this species of trees, to transfer as many as

possible to the Lamson nursery, where the soil is much better adapted

for them. Ordinarily, trees in transplant rows are spaced 3 inches

apart in rows 6 inches apart, but those transplanted during the past

year have been spaced 6 inches apart in rows 12 inches apart, so as

to alloAV of their attaining suitable size before being planted out in
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the reservoir margin. There were transplanted in this manner from

the Flagg nursery to transplant rows in the Lamson nursery 154,200

arbor vitas.

Besides this stock, this nursery contains, in transplant rows, 13,550

sugar maples, 8,810 locusts, 3,090 white oaks, 3,000 ashes, 2,300

walnuts, 700 Norway spruces and 54 catalpas.

Over a considerable portion of land which was planted with white

pines and has since been covered with a thick growth of white

birches, briers and alders, or lots which were originally covered with

white birches and underplanted with white pines, it has been found

necessary to cut out all trees and brush which would interfere with

the progress of the young pines. An area covering about 166 acres

of land has been so cleared, at a cost of about $7.85 per acre.

Fifteen acres of land on Nashaway Island, which is covered with

a ten-year-old forest of white oaks, maples and walnuts, has been im-

proved by thinning out the trees, at a cost of about $31 per acre.

An area of about 13 acres of timber land, covered with chestnuts,

pines and maples about thirty years old, has been improved in a simi-

lar manner, at a cost of about $28.50 per acre.

A strip about 15 feet wide has been cleared on each side of brooks

through forested marginal lands, having an aggregate length of about

5,700 feet.

The logs obtained in doing the foregoing work have been cut into

lumber and cordwood, the quantities obtained being as follows :
—

10,900 feet B.M. hardwood dimension lumber;

4,100 feet B.M. applewood lumber

;

455 cords of firewood.

Fifty-five cords* of logs reported last year have been worked into

lumber and are included in the above quantities.

All the above-mentioned work has been clone by day labor, except

the manufacture of the lumber, which was done at the saw mill of

Lowe & Flagg in West Boylston.

At the Sudbury Reservoir 3,200 white pines were planted, a num-

ber of worthless apple trees cut down and either sold for firewood

or burned, and a large quantity of brush remaining after the cutting

of trees on Pine Hill was also collected and burned. Worthless apple

trees were also cut on lands around Framingham reservoir? Nos. 2

and 3.
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Distributing- Reservoirs.

The distributing reservoirs maintained by the Board are the Wes-

ton and Chestnut Hill reservoirs; the Waban Hill and Forbes Hill

reservoirs and the Forbes Hill standpipe of the southern high-service

system ; Spot Pond and the Mystic Reservoir near Tufts College, of

the northern low-service system; the Fells and Bear Hill reservoirs

of the northern high-service system, and the Arlington standpipe of

the northern extra high-service system.

Weston Reservoir.

The reservoir and the buildings and grounds about it are in good

condition. In addition to the usual care required to keep the grounds

in good order, a large amount of work has been done in protecting the

trees and shrubs from the ravages of the gypsy and brown-tail moths.

This has included not only the destruction of the moths, but also the

cutting and burning of the underbrush and the cutting Qf all apple

trees.

Chestnut Hill Reservoir.

This reservoir, with its gate-houses and grounds, including the

grounds around the pumping stations, has received the usual care.

The gravel walk around the reservoir has been resurfaced for a dis-

tance of 2,200 feet, and 650 feet of new walk, with 4 catch basins,

have been built near the east end of the reservoir. The driveways in

the vicinity of the pumping stations have been resurfaced at a cost

of $1,637.79. Repairs have been made upon the copper roofs on the

terminal chamber and effluent gate-house No. 2, and the window

grilles and woodwork painted.

A surface water drain in Reservoir Lane became clogged by gravel

and other material during a storm in January, causing the water to

overflow into the basement of the high-service pumping station. For

the purpose of preventing this from recurring, a concrete catch basin,

having a capacity of 9 cubic yards, was built at the entrance to the

drain, at a cost of about $350.

Waban Hill Reservoir.

The grounds have received the usual care, and the reservoir and

grounds are in good condition.
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Forbes Hill Reservoir and Standpipe.

~No other work than the usual care of the grounds and structures

has been required at this reservoir. The standpipe has been in con-

stant use, and the reservoir has been kept full of water and has not

been drawn upon for the supply of the District.

Spot Fond.

During the extreme cold weather in February and the early part

of March sufficient water for the supply of the Metropolitan District

could not be drawn through the aqueducts, and it became necessary

to draw a portion of the supply from Spot Pond, thus lowering its

surface about 3 feet. The pond was refilled in the middle of May,

and remained practically full throughout the remainder of the year.

In connection with the work of destroying gypsy and brown-tail

moths, which is described elsewhere in the report, considerable work

has been done in cutting undesirable trees.

The stone dwelling house, on what was known as the Butterfield

estate, has been destroyed.

The reservoir with its structures and grounds are in good order.

Mystic Reservoir.

This reservoir has been in use throughout the year, with the ex-

ception of 18 days in April, when the water contained a growth of

Uroglena which gave it an objectionable taste and odor.

The roof of the gate-house was painted, and both reservoir and

grounds are in good condition.

Fells and Bear Hill Reservoirs.

The exterior wood and iron work of the ^ate-houses at both of

these reservoirs was painted and the interior woodwork varnished.

Arlington Standpipe.

This standpipe was painted in 1906 and has since required no

attention other than occasional inspection.
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Mystic Lake.

The property here is in good condition. The club house of the

Medford Boat Club was burned on January 28 and has since been

rebuilt.

Pipe Lines.

In April a 6-inch connection was made at Washington Square in

Chelsea, between the 20-inch Metropolitan main and the 10-inch

main of the Chelsea pipe system. This connection is to be used only

in cases of emergency. In October an 8-inch branch was placed in

the 16-inch main opposite the Chelsea Reservoir, and a connection

made with the pipes of the city of Chelsea, for the purpose of supply-

ing water under higher pressure to the Soldiers' Home and a few

houses in the immediate vicinity.

At the Arlington pumping station 171 feet of 16-inch and 175

feet of 20-inch pipe have been laid for the force and suction mains

of the engines in the new station.

A 36-inch valve has been set in the 48-inch pipe line in Reservoir

Lane, in Brookline, near the high-service pumping station.

Thirty leaks have been repaired on the pipe lines, at a cost of

$1,354.97. There were no breaks in the pipes during the year.

Twenty-seven of the leaks occurred at joints, and fourteen of them

were on the pipe lines crossing the Charles and Mystic rivers, where

the changes in the length of the pipes, due to changes in temperature,

draw the pipes apart and cause leaks at the tapered joints. A diver

and dredge were employed three weeks, at a cost of $1,081.39, in

repairing nine leaks in the two lines of 36-inch pipes crossing the

Charles River near Cottage Farm.

The ironwork of the bridges which support the pipes over the

railroads at Walnut Avenue in Somerville, College Avenue in Med-

ford, and Adams Street in Milton has been cleaned and painted, and

the sheet lead, which is used to protect the bottom of the bridge

girders from the engine gases, was replaced with thicker lead.

Bridges over the Boston & Albany Railroad at St. James Street in

Newton, and over the Eitchburg Railroad at Massachusetts Avenue

in Cambridge, were cleaned and painted, and the bottom of the

girders of the Massachusetts Avenue bridge was covered with lead.
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A new floor was laid on the bridge over the Mystic River in Med-

ford, and the railings were painted. This bridge not only supports

two lines of pipe but is also used by the public as a foot bridge.

Vejstturi Meters.

The throat of the 20-inch meter at the junction of the Arborway

and South Street in West Roxbury has been enlarged from 6.5

inches to 8 inches on account of the increased consumption in the

district supplied through the meter. A 16-inch meter with a 5.25-

inch throat was placed in the force main leading from the new

Arlington pumping station.

In order to prevent the freezing of the meter registers a non-

conducting coating of pitch and granulated cork was placed around

the upper part of five register chambers located at the junction of

Highland Avenue and Clifton Street in Maiden, at Jerome and Hiffh

streets in Medford, near the East Boston pumping station, at the

junction of Webster Avenue and Newton Street in Somerville, and

at the junction of Blue Hill Avenue and Morton Street in West Rox-

bury, at an average cost of about $62 each.

Pressure Regulators axd Recording Gages.

Pressure regulating valves have been continued in use during the

year for reducing and regulating the water pressure in the pipes in

Lexington, Winthrop, Swampscott and Nahant, also valves operated

by floats for controlling the level of the water in the Revere and

Chelsea reservoirs. They have been adjusted from time to time and,

in general, control the pressure satisfactorily.

No changes have been made in the number of recording gages

during the year, but one gage, formerly used in Nahant, has been

transferred to the Water Department Office of the town of Winthrop.

The average maximum and minimum elevations of the water, due

to the pressure at eighteen points in different parts of the District,

as recorded by the gages, are given in Appendix No. 2, Table No. 40.

Electrolysis.

The electrical pressures between the pipe lines and street rail-

way tracks were determined over the entire distribution system in

March and April. Numerous measurements' of the electrical pres-
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sures on various portions of the system have also been made from time

to time since the complete survey was finished. In general, the con-

ditions, as shown by the surveys made in March and April, have not

changed to any noticeable extent since last year, but there are indi-

cations of an increased rate of injury to the pipes from electrolysis

during the past year on the northern high-service pipe line in Stone-

ham and on the supply pipe lines in Newton. Partial surveys made

in October and November seem to indicate that the conditions are

growing worse on the westerly 48-inch low-service pipe line between

Chestnut Hill Reservoir and Spot Pond, and on the 42-inch low-

service pipe line in Chelsea.

Twenty-four new gaging stations have been installed in order that

more accurate determinations can be made of the currents flowing

on the pipe lines. Measurements taken on the southern high-service

48-inch pipe line in Reservoir Lane in Brookline, about 300 feet

from the high-service pumping station, at a time when the pipe line

was cut for the purpose of setting a valve, showed that a current of

electricity of from 45 to 75 amperes was flowing west on this pipe

line toward the pumping station. A permanent gaging station has

been established at this point so that measurements can be made

from time to time in the future.

An insulating joint was placed between the northern high-service

20-inch pipe line and the Chelsea Water Works 10-inch pipe in

Washington Square in Chelsea on April 18, when a connection was

made between these two pipes. x\n insulating joint was also placed

between the 48-inch low-service pipe line and the Maiden Water

Works 12-inch pipe line at the corner of Medford and Pearl streets

in Maiden, when changes were being made at that point on Novem-

ber 21. These joints were placed so that the flow of electricity be-

tween the Metropolitan pipe system and the local systems can be

controlled, and the intensity and direction of the currents can be

measured.

A comparison for the years 1906 and 1907 of the approximate

average amount of electricity leaving the various pipe lines and flow-

ing into the earth to cause damage to the pipes by electrolysis in the

sections covered by our investigations indicate that the most serious

injury is being done is as follows :
—
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Description of Pipe Line.

May and July, March and
1906, with : April, 1907,
Insulation with Insula-

Joints i tion Joints
(Amperes

I
(Amperes

leaving Pipes), leaving Pipes).

Easterly 48-inch low-service pipe line, Chestnut Hill Reservoir to Mai-
den River.

Westerly 48-inch low-service pipe line, Chestnut Hill Reservoir to
Mystic River.

42-inch low-service pipe line in Chelsea,

24-inch low-service pipe line across Chelsea Creek, ....
16-inch high-service pipe line, Boston Avenue, Medford,

20-inch high-service pipe line, Stoneham,

20-inch and 12-inch high-service pipe lines in Lynn, ..'...
12-inch high-service pipe line, Hyde Park,

48-inch supply pipe line, Newton,

75 70

37 1 105 2

.00 55 2

10 5

25 10

20 25

50 50

5 5

20 25

1 Insulation joint at Porter Square broken down.
2 Measurements made in October and November show much larger currents leaving this pipe line.

Measurements made in November, between 4.30 and 6.30 p.m.,

which is the period when the travel on the street railways is heaviest,

showed that the currents flowing on the pipes were then more than

twice as large as the average current between 9.30 a.m. and 4.30 p.m.

As it is impossible to take all of the measurements on even a single

pipe line simultaneously, the foregoing figures are approximate aver-

ages only, because a street railway load is very changeable, and in

some cases it has been necessary to adjust the various results in order

to compare them.

The westerly 48-inch low-service pipe line between Chestnut Hill

Reservoir and Spot Pond was uncovered at seven points in the

vicinity of the Harvard power station during October and November,

and was carefully examined to determine the extent of the damage

from electrolysis. Two of the excavations made on this line were

in North Harvard Street, 500 feet north of Western Avenue in

Brighton, on pipe which had not previously been examined, because

there was no indication that any appreciable damage was being done

here until the electrical conditions were altered bv setting insulat-

ing joints on this pipe line. About 300 square feet of pipe surface

were examined and 28 small pits were found, none of them, how-

ever, being more than Vs of an inch deep. An examination was

made of the pipe just south of and on the positive side of the insulat-

ing joint in North Harvard Street, about 200 feet south of the

Charles River. On this pipe 150 pits about % °f mi men m diam-
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eter and not over % of an inch deep, and 4 pits or patches about 75

square inches in area and not over %e of an inch deep, were found

on 170 square feet of pipe surface. The pipe line had not previ-

ously been examined at this point. An insulating joint was set here

in August, 1904.

The examination of the two lines of 36-inch pipe on the Boston

shore of the Charles River, just above low-water line, showed that

there were about 72 pits, from % to 5
/±e of an inch deep, in 300

square feet of pipe surface. Plaster casts were made of 4 of the

larger pits. Two of the casts were taken of pits from which casts

had been previously taken, in June, 1903, and a comparison of the

casts shows considerable increase in area of pit and slight increase

in depth.

Just north of and on the positive side of the insulating joint on

Boylston Street at Charles River Road in Cambridge, and about 200

feet north of the Charles River, 200 square feet of pipe surface were

examined, and about 80 good sized pits, from % to %q of an inch

dee'p, were found, and 4 plaster casts were made as permanent records

of some of the larger ones.

At an excavation about 25 feet south of the south track at the car

house on Boylston Street was found the most serious damage that

has thus far been discovered on any of the pipe lines. On the bottom

and near the bell end of pipe No. 432 there are 5 large pits in an

area of 4 square feet of pipe surface. The combined area of the pits

is about lYs square feet, and the iron was soft and disintegrated at

these pits to a depth of from % of an inch to 1 inch. About 200

square feet of pipe surface were examined at this excavation, two-

fifths of which had been covered with asphalt and burlap since

December, 1902. This covering was removed and a few drops of

moisture, sufficient to stain blotting paper, were found under it.

Quite a number of fair sized pits were found in the pipe under the

covering, but a complete record of the condition of the pipe when

covered in 1902 was not made, so that the changes that have taken

place under the coating cannot be determined. Casts were taken as

records of several of the larger and deeper pits. The total number

of separate and distinct pits was 150. They varied from % of an

inch to 1 inch in depth, and the skin of the uncovered portion of the

pipe was soft all over to about % of an inch in depth. After the

examination of the pipe was completed the Boston Elevated Rail-
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way Company recovered the portion which was formerly covered

and painted the remainder of the pipe which had been exposed.

The insulating coating of asphalt and burlap was removed from

pipe No. 780, nnder the car tracks opposite the car house on Boyls-

ton Street, and the pipe was carefully inspected. This pipe was dis-

covered so badly pitted in December, 1902, when the insulating

covering was first applied, that the 80 pits in it were carefully dug

out and accurately located, and a plan of the outer surface was made

for future reference. In April, 1904, the covering was removed

from this pipe, and it was carefully examined, and the pits had then

increased slightly in depth and considerably in area and number, as

a total of 480 were located at that time. After the examination was

completed, the Boston Elevated Railway Company recovered the

pipe with asphalt and burlap. When examined during the past

year the pipe was slightly clamp in spots under the covering, and a

total of 529 pits were found and accurately located. Of these, about

90 appeared to be new, and some of the old pits had enlarged in area,

and in some cases 2 or more of the original pits had united to form

a larger one. The depth of the old pits appeared to be only very

slightly deeper than in 1904. Seven casts were taken as records of

some of the larger and deeper pits, and are comparable with casts

which were taken in 1904.

The examinations indicate that the portion of this 48-inch pipe

line between Eliot Street in Cambridge and the south shore of the

Charles River is in a dangerous condition.

An examination was made of about 150 square feet of pipe sur-

face on the easterly 48-inch low-service pipe line in Middlesex

Avenue at Eighth Street in Medford, just north of and on the posi-

tive side of an insulating joint located at this place. Thirty-four

small pits and 2 distinct rings around the pipe were found, varying

from Vs to %6 of an inch in depth, indicating that disintegration of

the pipe is going on slowly on the positive section of the pipe line.

Three casts were taken as permanent records.

An examination of the 42-inch low-service pipe line in Broadway

at Second Street, Chelsea, showed that the pits found at this place

in August, 1903, had enlarged in area and increased slightly in

depth. Twenty pits were found, varying from % to % of an inch

in depth, in an area of 50 square feet of pipe surface. Four casts

were taken of the larger pits for comparison with casts made in
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August, 1903. At the corner of Broadway and Williams Street

about 150 square feet of pipe surface was examined on the 42-inch

low-service main. The action at this point is quite uniform over

the entire surface of the pipes. It was possible to cut into the pipe

almost anywhere to a depth of Vs of an inch or more.

The 24-inch pipe in Broadway, south of Williams Street, is known

to be in bad condition, but was not examined because it would have

been necessary to disturb a new and expensive pavement which had

been recently laid.

An examination was made of the 24-inch pipes crossing Chelsea

Creek on December 18, and several casts were taken showing the

condition of the pipes. The older pipe line is in a treacherous con-

dition near low-water line, the material being very soft, so that it

can readily be cut out to a depth of half an inch.

Measurements made during the year of the amount of electricity

flowing on the pipes indicate that the disintegration of the 16-inch

and 12-inch high-service pipe lines in Broad and Washington streets

in Lynn is progressing at about the same rate as last year, but the

pipes have not been examined because to do so it would have been

necessary to disturb new and expensive pavements.

Gypsy and Brown-tall Moths.

The protection of the trees on the property of the Metropolitan

Water Works from the ravages of the gypsy and brown-tail moths

has required an expenditure of approximately $10,700, which has

been distributed as follows :
—

Spot Pond,

Chestnut Hill Reservoir, ....
Weston Reservoir, . . .

Mystic Lake, pumping station and reservoir,

Sudbury, Cochituate and Weston aqueducts,

Lake Cochituate,

Sudbury Reservoir,

Reservoirs in Framingham, Ashland and Hopkinton,

Wachusett Reservoir and Aqueduct, . ;

$6,450

700

1,300

300

650

500

250

50

500

$10,700

The cost of work done at Spot Pond was about $4,000 less than

during the previous year, and it was also less at Mystic Lake, reser-

voir and pumping station, but on other parts of the works there was
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an increase in cost, due to the spread of moths and to an advance

of from 10 to 12 1
/2 per cent, in the rate of wages.

In the vicinity of Boston natural causes have reduced the brown-

tail moths to a very small percentage of the number which infested

the trees two years ago, while in Eramingham, Southborough and

Clinton they have increased in numbers. The thorough work of

destroying the gypsy moths which has been carried on during pre-

vious years on the property of the Board at Spot Pond, and on lands

in Medford, Arlington and Somerville, has resulted in reducing the

number of these moths to comparatively small numbers, and the re-

duction in cost in 1907 will be followed by a still further reduction

during the coming year. There has, on the other hand, been a large

increase in the number of gypsy moths in Newton, Weston, Natick

and Eramingham, through which the aqueducts pass. The cost of

protecting the 220 acres at the Weston Reservoir, and along the

Weston Aqueduct between the reservoir and the terminal chamber,

was about $1,300, or more than double the amount expended in

1906. No gypsy moths have, been found on Water Works property

west of Framingham, but 9,500 nests of the brown-tail moths were

destroyed at the Sudbury Reservoir, and the nests have been de-

stroyed in considerable and increasing numbers at the Hopkinton

Reservoir, along the line of the Wachusett Aqueduct in Southbor-

ough and Northborough, and in Clinton in the vicinity of the Wa-

chusett Reservoir.

The methods employed for destroying and preventing the spread-

ing of the moths have been as follows :
—

At Spot Pond the egg clusters of the gypsy moths were painted

during the winter with a mixture of creosote and fuel oil. During

the latter part of April and the early part of May, 1,900 pounds of

tanglefoot were used in banding the trees, at a cost, including labor,

of about $675. Lines of boards set on edge and smeared with tangle-

foot, which had proved very effective in 1906, were placed along the

lines of adjoining property where the moths were very prevalent.

During June and July the trees on 23 acres were sprayed with

arsenate of lead. The trees on the ground at Mystic Lake, Mystic

pumping station and reservoir, and at the Chestnut Hill and Weston

reservoirs, were treated in a similar manner. Along the line of the

aqueducts and at Lake Cochituate the egg clusters of the gypsy moths

were painted with creosote, and at Lake Cochituate 5,700 trees were
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banded with burlap. More than 20,000 caterpillars were destroyed

along the lines of the aqueducts, at Lake Cochituate and the reser-

voirs in Eramingham, Southborough and Clinton.

Considerable work has been done, particularly along the lines of

the aqueducts, in cutting underbrush and undesirable trees, as experi-

ence has shown that the suppression of the gypsy moth is very

difficult wherever there is a thick growth of .underbrush, and the

unnecessary trees afford lodging places for the moths and increase

the cost of maintaining the works.

Clinton Seweeage.

The Clinton sewage disposal works were in daily operation through-

out the year. The quantity of sewage pumped on the filter-beds

was 867,000 gallons per day, an increase of 72,000 gallons per day

over the preceding year, and of 123,000 gallons per day over the

average since the plant was put into operation in 1899. This in-

crease was due to leakage of ground water into the sewers during

the months of October, November and December, when the rainfall

was abnormally large. The daily average quantity pumped during

these months was 1,161,000 gallons, as compared with a daily aver-

age of 528,000 gallons during the month of August.

Following are statistics relating to the operation of the pumping

station :
—

Daily average quantity of sewage pumped (gallons),

Daily average quantity of coal consumed (pounds),

Gallons pumped per pound of coal,

Number of days pumping, .

Cost of pumping :
—

Labor,

Fuel, ......
Repairs and small supplies, .

Total for station, .

Cost per million gallons pumped,
Cost per million gallons raised 1 foot high,

The cost of pumping was considerably in excess of that during

any previous year, due to increased rate of wages, additional labor

and fuel, due to shorter hours of labor and the larger quantity of

sewage pumped, and to the cost of new pump plungers, diaphragms

867,000

1,457

595

365

$1,856 76

1,470 05

1,252 95

$4,579 76

$14 47

28
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and valves. Repairs were made to the chimney of the pumping sta-

tion in May, consisting of pointing, painting and oiling the brickwork,

cleaning and painting the cast-iron cap and cleaning the interior.

Filter-beds.

The sewage was applied on the filter-beds in practically the same

manner as during the preceding year until July 2, when, upon the

recommendation of the Chief Engineer of the State Board of Health,

radical changes were made in the method of applying the sewage,

continuing to the end of the year.

The eight settling basins into which the sewage is pumped were

used in rotation continuously throughout the year. During January,

February and March the sewage was turned through one of the basins

for two weeks, when it was drained off and another basin was used.

During the remainder of the year, until December, two basins were

used at a time for a period of one week, when they were drained and

two others put into use; this method being adopted so as to decrease

the velocity of the sewage while passing through the basins and thus

increase the amount of sludge collected. During December two

basins were used jointly for four weeks, then drained and two others

put into use. By this method the eight basins can be used to care

for the sludge during the winter, when it is impossible to clean them.

The sludge accumulated in the settling basins has been given to the

neighboring farmers, who are becoming from year to year more

anxious to obtain this material for use on their farms.

Previous to April 19, at times when the temperature was below

15 degrees above zero, practically all of the sewage of each day's

pumping was applied to one of five beds, which had been prepared

with furrows 3 feet 6 inches apart, the average amount per applica-

tion being 507,000 gallons, and each bed was used about once in

nine days. When the temperature was higher than 15 degrees above

zero the sewage was applied to the other or flat beds for about two

and one-half hours, the amount per application being 313,000 gal-

lons, and each bed was used about once in twelve and one-half days,

which gives an average of about 25,000 gallons per acre per day. The

amount of sewage applied to a bed at one time during this method of

application varied with the severity of the winter from one and one-

half hours to two and one-half hours. As the winter was very cold

it was necessary when applying sewage to the flat beds to make the

quantities large, in order to keep the beds open.



No. 57.] AND SEWERAGE BOARD. 143

Erorn. April 19 to July 2 the sewage, after passing through the

settling basins, was applied to one of twenty beds having an area of

1 acre for a little less than two hours, the amount of each applica-

tion being about 215,000 gallons, and each bed was used about once

in six days, the average rate being about 37,000 gallons per acre

per day.

After July 2, when the recommendations of the Chief Engineer

of the State Board of Health were put into effect, the sewage was

applied to one of twenty beds having an area of 1 acre each for

about thirty minutes, the time being so fixed as to use each bed every

day, except as it had to be thrown out of service for weeding and

cleaning. Under this method the amount per application was 64,000

gallons, and each bed was used about twice in three days, which gives

an average of about 38,000 gallons per acre per day. At the begin-

ning of freezing weather all of the twenty beds were prepared with

furrows 3 feet 6 inches apart, and have been used on the half-hourly

basis every day to the end of the year, without experiencing any

trouble from freezing.

The results of the chemical analyses of the sewage and effluent

are given in the following table :
—

[Parts per 100,000.]

1902. 1903. 1904. 1905. 1906.

January
to June,
1907,

inclusive.

July to
December,

1907,
inclusive.

Whole
Year
1907.

Albuminoid ammonia, sew- 1.0517 .9233 .7967 1.1250 .8558 1.0000 .6883 .8442
age.

Albuminoid ammonia, efflu-

ent
Per cent, removed,

.0891

89

.0782

92

.0686

91

.0787

93

.0955

89

.0975

90.3

.0513

92.5

.0744

91

Oxygen consumed, sewage, 8.85 8.65 8.57 13.11 9.84 9.39 6.35 7.87

Oxygen consumed, effluent, 1.15 1.12 .99 1.126 1.34 1.40 .73 1.07

Per cent removed, 84 87 88 91 86 85.1 88.5 87

Free ammonia, sewage, 4.3284 3.8292 3.97 4.7533 3.5650 4.0550 3.6133 3.8342

Free ammonia, effluent, .6862 1.0185 .99 .9588 1.2723 1.6483 .9868 1.3176

Per cent, removed, 84 73 75 80 64 59.4 72.7 66

Nitrogen as nitrates, effluent, .9815 .4168 .4046 .2665 .1445 .0565 .2763 .1664

The changes which have been made in the methods of applying

the sewage have, to a slight degree, improved the character of the

effluent, and it is expected that under the present system the beds

will gradually improve in efficiency.
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Under the direction of the Chief Engineer of the State Board of

Health the experiments begun in 1906 have been continued, with a

view to making further changes in the treatment of the sewage.

Devices for aerating the sewage as it leaves the settling basins

have been placed in the outlet manholes. A wooden settling tank 2

feet deep, 12 feet wide and 42 feet long has been placed between the

main effluent outlet and the small experimental filter, for the pur-

pose of allowing the iron in the effluent to deposit in the tank before

it reaches the experimental filter.

Six additional pipe wells have been placed over the filtering area

for use in collecting- samples of ground water, and 15 additional

2-inch tubular pipe wells have been driven for use in locating the

water table in the filters and for collecting samples.

The small experimental filter, used for removing the iron from

the effluent, was resurfaced twice with 6 inches of screened sand,

and both the experimental filter and the settling tank have been

covered so that they can be used during the winter.

The cost of maintaining the filter-beds, exclusive of the cost of

the experimental work, which amounted to $502.81, has been as

follows :
—

Labor, $3,020 78

Repairs and supplies, 34 40

Total, $3,055 18

Cost per million gallons treated, $9 77

The cost of maintaining the beds has been considerably in excess

of that of previous years, due to the increased rate of wages and

changes in the method of operation.

Daily tests of the sewage and effluent, to determine the amount of

dissolved oxygen and iron, have been made by the keeper in charge

of the beds.

ENGINEERING.

A very large portion of the time of the engineering force is now

devoted to matters pertaining to the maintenance and operation of

the works. The more important of these matters are the superin-

tendence of the operation of the Venturi meters and of the flow of

water from the several reservoirs through the aqueducts; the deter-

mination of the quantities of water used in the several municipali-
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ties ; the tabulation of the records of rainfall as measured at twelve

stations on the works, of the elevations of the several storage and

distributing reservoirs, and of the pressures in the mains at different

points in the Metropolitan District ; the making of calculations to

determine the yield of the several watersheds, the quantities delivered

by the several aqueducts, the quantities pumped at the several pump-

ing stations and the cost of pumping ; the testing of coal and oil ; and

the examination of the pipes to determine the injury from electro-

lytic action.

Appended to this report are tables of contracts giving the amount

of work done and other information, a long series of tables relating

to the maintenance of the Metropolitan Water Works, tables show-

ing the length of main pipes and number of service pipes, meters

and fire hydrants in the Metropolitan Water District, and a sum-

mary of statistics for 1907.

Respectfully submitted,

DEXTER BRACKETT,
Chief Engineer.

Boston, January 1, 1908.
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EEPOET OF CHIEF ENGINEEE OF SEWEEAGE
WOEKS.

To the Metropolitan Water and Sewerage Board.

Gentlemen : — The following is a report of the operations of

the Engineering Department of the Metropolitan Sewerage Works

for the year ending December 31, 1907.

Organization.

The engineering organization during the year has been as fol-

lows :
—

Division Engineers :—
Frederick D. Smith,

Frank I. Capen, .

Seth Peterson, .

In charge of maintenance and construction, South

Metropolitan System, in Quincy and Milton.

In charge of maintenance and construction, North

Metropolitan System and extension of the High-

level Sewer in Brookline and Brighton.

In charge of construction, Section 80, including

air tunnel, and of Section 81, South Metropoli-

tan System.

In addition to the above, there were employed at the end of the

year 24 engineering and other assistants.
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METROPOLITAN SEWERAGE DISTRICTS.

Areas and Populations.

During the year no changes have been made in the extent of the

sewerage districts. The area of the North Metropolitan District

remains at 90.50 square miles, and of the South Metropolitan Dis-

trict at 100.87 square miles,— a total, inclusive of water surfaces,

of 191.37 square miles. These districts include the whole or parts

of 25 cities and towns, as set forth in the following table.

The populations in the table are based on the census of 1905.

Table showing Areas and Estimated Populations within the Metropolitan Sewerage

District, as of December 81, 1907.

City oe Town.
Area (Square

Miles).
Estimated Popu-

lation.

o .

o o

'Arlington,

Belmont,

Boston (portions of),

Cambridge, .

Chelsea, .

Everett, .

Lexington,! .

Maiden, .

{ Medford,

Melrose,

Revere, .

Somerville, .

Stoneham,

Wakefield, .

Winchester, .

Winthrop,

IWoburn,

o .

Boston (portions of),

Brookline,

Dedham,i

Hyde Park, .

<( Milton, .

Newton, .

Quincy, .

Waltham,

. Watertown, .

Totals,

5.20

4.66

3.45

6.11

2.24

3.34

5.11

5.07

8.35

3.73

5.86

3.96

5.50

7.65

5.95

1.61

12.71

20.39

6.81

9.40

4.57

12.59

16.88

12.56

13.63

4.04

90.50

100.87

191.37

10,340

4,630

95,210

100,740

38,940

31,840

5,010

40,200

20,990

14,990

14,01t

73,280

6,570

10,850

8,850

7,720

14,470

161,050

25,280

7,880

15,080

7,440

38,660

29,890

27,720

12,090

498,640

325,090

823,730

i Part of town.
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METROPOLITAN SEWERS.

Sewers Purchased and Constructed and their Connections.

Within the Sewerage Districts there are now 98.8 miles of Met-

ropolitan sewers. Of this total, 8.79 miles of sewers, with the

Quincy pumping station, have been purchased from cities and towns

of the districts, the remaining 90 miles of Metropolitan sewers and

other works having been constructed by the Metropolitan boards.

The position, lengths and sizes of these sewers are given in the

following tables, together with other data referring to the public and

special connections with the system :
—

North Metropolitan System.

CO
CD d .

s ®s
Special Connections.

'I 5 °o a a

City or"_Town. Size of Sewers. .s
2

on"
?« Character or Location of

a
® eS

43
bo
d
CD

ublii tior ber
Connection.

Hi P4 * i

Boston :
—

Deer Island, 6' 3" to 9' 1.367 4 - - -
East Boston, 9'tol' 5.467 23 Shoe factory, 1

Charlestown, . 6' 7"x7' 5" to p, . 3.292 isj
Navy Yard
Almshouse, .... 8

1

9', «!
Club house,....
Fire Dept. Station,

1
1

r Bakery, .... 1

Chelsea, g/ 4//x9/ 2" to V 10/,X2/ 4", . 5.123

1
f

Rendering works,
Metropolitan Water Works
blow-off, ....

Metropolitan Water Works

1

1

Everett, 8' 2"X8' 10" to 4' 8"x5' 1", . 2.925 6
blow-off, ....
Cameron Appliance Co., .

Shultz-Goodwin Co., .

1

1

I 1

( Metropolitan Water Works
Maiden, 4/ 6//X 4/ 10// 10 y 3//

>
. 4.4931 26

j

(

blow-off, ....
Private buildings,
Private buildings,

1
129
107

Melrose, 4' 6//x4/ 10" to 10", 6.0992 34
1

Factory, ....
Railroad station,

1

1

Cambridge, . 5/ 2"x5/ 9"tol/ 3", 7.167 30
|

Slaughter-house, .

City Hospital,
1
1

Tannery, ....
Slaughter-houses (3), .

1
1

Somerville, . 6' 5//xT/ 2" to T 10"X2/ 3", . 3.471 10
i

1

Car-house, ....
Street railway power house,
Stable,

1
1
1

I

(

Rendering works,
Armory building,

1

1

Medford, 4/ 8"x5/ l"tolO//
,

5.359 20
J

{

Private buildings,
Stable,
Tannery, . .

Private buildings,

7
1
2
2

Winchester,

.

2/ ll//x3/ 3"t0l/ 3", . 6.428 13 \ Gelatine factory, 1

{

Stable 1

Railroad station,

.

1
Stoneham, . V 3" to 10", .... 0.010 4 - -

Woburn, l/ 10//x2/ 4"to 1'3", . 0.933 3 Glue factory,
Private buildings,

1

(
no

Arlington, . 33
j

Railroad station,

.

Car-house
1

3

1 Includes .988 of a mile of sewer purchased from the city of Maiden.
* Includes .736 of a mile of sewer purchased from the city of Melrose.
8 Includes 2.631 miles of sewer purchased from the town of Arlington.
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North Metropolitan System— Concluded.

Size of Sewers.

s
a
!a

bo
a Public

Connec-

tions,

Decem-

ber

31,

1907.

Special Connections.

City ok Town.
Character or Location of

Connection.

a a"—
' o
u +3
<0 c3

a ®
5 a
1°

Belmont, 1

Wakefleld.1 .

Eevere, 4' to 3', .... 0.04S

3
1

2

-
—

58.5662 242 396

South Metropolitan System.

f

I

Private house, ....
Administration building,

1

Boston ( Back Bay )

,

6' 6" to 3' 9", . 1.5003 9
i

Boston Park Department, . 1

Simmons College buildings, . 1

I Art Museum, .... 2
Boston (Brighton), W'X& W'toYL", . 4.1184 11 3

f!
Chocolate works, 2

Boston (Dorches-
ter).

3/x4/ to 2' 6//x2/ 7", 2.8705 8
1

Machine shop
Paper mill

1

1

I Private buildings, . 2
Boston (Roxbury), 6'6"X"' )

4'0", . 1.430

(
Parental school, 1

Boston (West Rox- 9'3"xl0/ 2"tol2", . 7.427 9 Lutheran Evangelical Church, 1
bury) . ( Private buildings, . 4

Brookline, . 6/ 6"x7/ 0"to5/ 6", 1.435 2 _ —
Dedham, 4/x4/ l"to3'b"x3'10", . 2.350 5 - -

Hull, . 60" pipe, .... 0.750 - - -

Hyde Park, . 10' 7"X H' 7" to 4/x4/ l", 4.527 U
{

Mattapan Paper Mills, .

Private buildings, .

1

2
Milton, . li'xrz'tos", . 3.600 9

!

- - -

Newton, 4' 2"x4' 9" to 1' 3", . 2.911 6 Private houses, 2
Quincy, IV 3"xl27 6" to 24" pipe, 6.580 4 - -
YValtbam, 3/ 6"x4/

, .... 0.001 1 - - -

Watertown, . 4/ 2//X 4/ 9// to 12", . 0.7506 5
I

2

40.219
1

84 27

1 The Metropolitan sewer extends but a few feet into the towns of Belmont and "Wakefield.

2 Includes 2.787 miles of Mystic River valley sewer in Medford, Winchester and Woburn, run-

ning parallel with the Metropolitan sewer.
3 Includes .355 of a mile of sewer purchased from the city of Boston.
4 Includes .026 of a mile of sewer purchased from the town of Watertown.
5 Includes 1.24 miles of sewer purchased from the city of Boston.
e Includes .025 of a mile of sewer purchased from the town of Watertown.

Cost of Construction.

[To December 31, 1907.]

The cost of the 98.8 miles of Metropolitan sewers enumerated

above, including seven stations, siphons and appertaining structures,

may be summarized as follows :
—

North Metropolitan System,

South Metropolitan System,

$6,146,023 16

8,182,571 79

$14,328,594 95
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Information relating to areas, populations, local sewer connections

and other data for the whole Metropolitan Sewerage District appear

in the following table :
—

North Metropolitan District.

Area
(Square
Miles).

90.50

Estimated
Total

Population.

498,640

Miles of

Local Sewer
connected.

624.74

Estimated
Population
contributing

Sewage.

Ratio of

Contributing
Population
to Total

Population
(Per Cent.).

422,065 84.6

Connections made
with Metro-

politan Sewers.

Public. Special

242 396

South Metropolitan District.

100.87 325,090 479.51 188,150 57.9 84 27

Entire Metropolitan District,

191.37 823,730 1,104.25 610,215 74.1 326 423

Of the estimated gross population of 823,730 on December 31,

1907, 610,215, representing 74.1 per cent, were on that date con-

tributing sewage to the Metropolitan sewers, through a total length

of 1,104.25 miles of local sewers owned by the individual munic-

ipalities. These sewers are connected with the Metropolitan System

by 326 public and 423 special connections. It appears, also, that

there has been during the year an increase of 42.19 miles of local

sewers connected with the Metropolitan System, and that 7 public

and 16 'special connections have been added.

Pumping Stations and Pumpage.

The following table shows the average daily volume of sewage

lifted at each of the six Metropolitan pumping stations during the

year, as compared with the corresponding, volumes for the previous

year :
—
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Pumping Station.

Average Daily Pumpage.

Jan. 1, 1906,
to

Dec. 31, 1906.

Jan. 1, 1907,
to

Dec. 31, 1907.

Increase during
the Year.

Deer Island,

East Boston,

Charlestown, ....
Alewife BrooK,

Quincy,

Ward Street (actual gallons pumped),

Gallons.

58,100,000

56,100,000

30,500,000

3,451,000

3,528,000

20,800,000

Gallons.

64,300,000

62,300,000

32,600,000

4,123,000

3,615,000

21,200,000

Gallons.

6,200,000

6,200,000

2,100,000

672,000

87,000

400,000

Per Cent.

10.7

11.1

6.9

19.5

2.5

1.9

CONSTRUCTION.

NORTH METROPOLITAN SYSTEM.

Extension of the Metropolitan Sewer in the City of Malden,

(authorized by Chapter 319 of the Legislative Acts of

1906).

Section 6%, Maiden Extension.

Division Engineer in Charge.— Frank I. Capen.

Contractor. — T. H. Gill & Co.

At the beginning of the year the work was practically completed,

as noted in the last annual report, except for minor repairs to sur-

faces in private lands and resurfacing of streets.

Sewage was turned into the section January 5, 1907, and since

that date it has been in use as part of the North System.

About May 1, the necessary repairs were made over the line of the

sewer in private lands, and the streets resurfaced and paved.

Timber Bulkhead in Chelsea Creek.

During the year a timber bulkhead has been constructed on the

bulkhead lines of Chelsea Creek, at the northerly side of a lot on

Chelsea Street near the Chelsea Street Bridge, East Boston, owned

by the Commonwealth and occupied since its purchase as a site for

locker and stable buildings for the North Metropolitan maintenance

uses.

The lot as acquired included 52,000 square feet to the pier-head

line of Chelsea Creek, as established by the United States Govern-
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ment. Of this amount all but about 10,000 square feet was in tidal

flats. The bulkhead as constructed encloses most of the flats. The

lot when filled to the limits of the bulkhead will have an area of

38,600 square feet.

Permission for the construction of this bulkhead was granted by

the Harbor and Land Commission May 17, 1907, under license ~No.

3172, and by the United States Government June 1. A contract

for building this was made with Lawler Brothers July 16, 1907.

Work was begun August 5, and completed September 3.

The bulkhead is of 4-inch hard pine, driven about 4 feet into the

hard clay bottom of the creek, with spruce piles and spur shores,

spaced 6 feet on centres.

The top of the bulkhead is about 6 feet above high water of the

creek. The total length of bulkhead constructed was 359 feet.

The tidal flats now enclosed by the bulkhead are being filled with ashes

from the Metropolitan pumping stations and waste material de-

posited by the Boston street department. Approximately one-third

the enclosed area is now filled to about the elevation of nearby streets.

SOUTH METROPOLITAN SYSTEM.

Extension of the High-level Sewer through West Roxbury,

Brookline and Brighton.

This extension, authorized by chapter 406 of the legislative Acts

of 1906, involves a length of 5.64 miles of main sewers, varying

from 7 feet in diameter to 5 feet in diameter, and extending from

Jamaica Plain, in West Roxbury, through Brookline and Brighton

to Oak Square in Brighton, as outlined in detail in the last annual

report.

For convenience in arranging contracts and records, this length

has been divided into sections, numbered from 80 to 86, inclusive.

At the date of the last report construction was in progress on Sec-

tion 80, located in West .Roxbury. On account of its peculiarly

dangerous character, construction on this section is being carried on

by the Board by day labor, under direction of the Engineer.

During the year construction by contracts and day labor through

West Roxbury, Brookline and Brighton, to within 2,500 feet of Oak

Square, has been in progress, involving what has been known as Sec-

tions 80 to 85, inclusive.
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To date, 2.24 miles of this extension have been completed, and the

sections now completed and under contract provide for about 4.25

miles. Section 86, near Oak Square, Brighton, it is anticipated will

be placed under contract early in the coming spring.

Section 80, West Roxbury and Broohline.

Division Engineer in Charge.— Seth Peterson.

Superintendent of Construction by Day Labor.— Charles A. Haskin.

This section extends from a branch in the existing bellmouth at

the corner of Perkins and Day streets, along Perkins and Chestnut

streets, in West Roxbury, passing Jamaica Pond, to a point in Chest-

nut Street about 15 feet beyond the Brookline town line,— a length

of 3,123 feet.

The section is wholly in tunnel, at depths varying from 70 feet

to 20 feet below the street surfaces. Passing Jamaica Pond the ex-

cavation is 35 feet below the ordinary water surface of the pond.

Owing to the peculiarly dangerous character of the work, it is

being constructed by the Board by day labor and by pneumatic

process, under the direction of Charles A. Haskin, pneumatic ex-

pert.

At the date of the last report a shaft leading down to the tunnel

had been completed at a point 475 feet east of Jamaica Parkway,

and tunnel headings had advanced about 70 feet both east and west

from this shaft.

At the date of this report the east heading has advanced 1,230

feet from the shaft, and is now about 100 feet from the bellmouth

at Center Street, which is to be the end of the section.

An air pressure from 6 to 8 pounds per square inch in excess of

the atmospheric pressure has been maintained in this heading. For

600 feet the excavation has been in sand, gravel, quicksand and clay,

with occasional boulders and short lengths of ledge. At this distance

from the shaft solid ledge appeared in the bottom of the headings,

and for a length of 150 feet the tunnel heading advanced into the

sloping face of the ledge. At the distance of 800 feet from the

shaft the excavation was in solid ledge of Roxbury pudding-stone,

and has so continued for 425 feet, and will, doubtless, so continue

to the end.

It is estimated the excavation will be completed in this heading

about the middle of February, 1908.
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To minimize the shocks from blasts on buildings near the line of

the tunnel, the air pressure has been maintained in the heading while

rock excavation has been in progress.

The average progress of the excavation has been 22 feet per

week; the maximum progress of the excavation has been 41 feet

per week; the average diameter of rock tunnel has been 10 feet.

The masonry lining of the tunnel has been completed in this head-

ing to a point 885 feet from the shaft. The completed sewer is 7

feet in diameter, of circular cross-section, with not less than 12 inches

in thickness of Portland brick walls.

In the solid ledge the masonry lining has not been placed. It is

anticipated that this will be of concrete and will be completed as

early as May 1, 1908.

The westerly heading has advanced at the date of this report 1,330

feet from the shaft, and about 520 feet remain to be completed. It

is probable that this will be completed as early as May 1, 1908.

The excavation has been through fine sand, coarse gravel and quick-

sand, in alternate layers, with occasional boulders. An air pressure

of about 6 pounds per square inch in excess of atmospheric pressure

was maintained in this heading near the shaft, gradually increasing

to 12 pounds near Jamaica Pond at the end of the year. Average

progress of excavation, 24 feet per week; maximum progress of ex-

cavation, 42 feet per week.

The masonry lining in this heading has been completed to the end

of the heading. The sewer is 7 feet in diameter, with not less than

12-inch Portland brick walls.

The total weekly progress for the whole section has been: average

per week, 46 feet; maximum per week, 83 feet.

Section 81, Broohline.

Division Engineer in Charge. — Seth Peterson.

Contractors.— Bruno & Petitti, Contract No. 60 (Sta. to 21 + 40). Hugh
Nawn Contracting Company, Contract No. 61 (Sta. 21 + 40 to 34 + 15).

This section extends from near the town boundary line of Brook-

line, at Chestnut Street, along Chestnut, Kendall and Cypress streets,

to Boylston Street in Brookline, — a distance of 3,415 feet.

Two contracts have been made for this construction, one extending

from the town line along Chestnut and Kendall streets, a distance of

2,140 feet, with Bruno & Petitti. The sewer for this length is lo-
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cated about 20 feet to its water line below the street surface. The

excavation is expected to be largely in sand, gravel and clay, with

considerable water.

The contract was made November 27, 1907. On account of the

severe weather of the winter, the Board permitted the contractor to

delay starting on this work until March 1, 1908.

A second contract, extending from Kendall Street, through Cypress

Street, to Boylston Street, a distance of 1,275 feet, was made with

the Hugh Nawn Contracting Company on November 25, 1907. Of

this length, 940 feet will be in tunnel, in earth and Roxbury pudding-

stone, and 335 feet in open trench. Work in the open cut section

was started December 2, 1907, on the south side of Boylston Street.

At the date of this report 130 feet of trench have been excavated to

grade. The excavation at this location has a depth of about 25 feet,

— 20 feet in sand, gravel and clay. The bottom 5 feet is in Rox-

bury pudding-stone. The excavation has been handled by bucket

excavators. Considerable water has been found in excavation.

A shaft about 12 feet square for tunnel heading was started De-

cember 5, 1907, at the corner of Kendall and Cypress streets. At

the date of this report the shaft has been completed to a depth of

about 35 feet, and a tunnel heading started in a northerly direction.

The sewer along the whole length of this section is to be of horse-

shoe cross-section, 7 feet high and 6 feet 6 inches wide. The masonry

walls of the sewer are to be of Portland concrete, from 12 inches to

15 inches in thickness. At the date of this report no masonry has

been placed in the section.

Section 82, BrooJcline.

Division Engineer in Charge.— Frank I. Capen.

Contractors.— T. J. O'Connell, Contract No. 57 (Sta. + 30 to 13 + 50).

T. J. O'Connell, Contract No. 55 (Sta. 30 + 50 to 48 + 50). James
Driscoll & Son, Contract No. 56 (Sta. 13 + 50 to 30 + 50).

This section extends from Boylston Street, along&Cypress Street,

Brington Road, private lands, Brookline Playground, Davis and

Gorham avenues, Greenough, Washington and Park streets, to Beacon

Street,— a distance of 4,830 feet.

Three contracts have been made for this construction ; one extend-

ing from Boylston Street to Davis Avenue, with T. J. O'Connell,

dated July 9, 1907, for a length of 1,320 feet. Work on this con-
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tract was begun July 18, at Davis Avenue. The excavation had an

average depth of 18 feet, in sand, gravel and clay. In the Brook-

line Playground, for a length of about 200 feet, very fine sand was

encountered. Not a large amount of water was found in the excava-

tion. It was handled by a 4-inch centrifugal pump, electrically op-

erated at a well on Davis Avenue. This pump controlled the ground

waters to the crossing of the Boston & Albany Railroad. The exca-

vation was handled by bucket excavators from Davis Avenue to the

railroad. The excavation under the railroad and Village Brook was

made without the aid of machinery. Through private lands and

Brington Road the excavation was handled by bucket excavators, to

near Cypress Street. In Cypress Street and for a short length in

Brington Road, Roxbury pudding-stone was found for a depth of

about 6 feet at the bottom of the trench. This rock excavation was

found for a length of about 150 feet, and over this length of trench

the excavation was handled by a framed derrick on platform.

No large amount of water was found in the excavation between

Boylston Street and the railroad. It was handled from a well on

private lands near Brington Road by a 4-inch centrifugal pump,

electrically operated. The excavation on this length of the section

was completed about the middle of December.

The sewer for this length is 6 feet 6 inches wide and 7 feet high,

of horseshoe cross-section. It is built of Portland concrete, with

walls about 12 inches in thickness. Passing under the branch of the

Boston & Albany Railroad the masonry was increased to about 16

inches in thickness and reinforced with twisted steel. Passing under

Village Brook the section was widened to 8 feet and the arch de-

pressed so that the sewer had a height of 5 feet and 6 inches. The

walls of the sewer were increased to 16 inches in thickness and the

section reinforced with twisted steel.

For a length of about 100 feet, in Brington Road, the local 8-inch

sewer was relaid on the side of the Metropolitan Sewer. The ma-

sonry was completed on this contract and trenches backfilled late in

December. On account of the severe winter conditions, repairs to

surfaces of streets and in private lands will be made in the spring.

A second contract, for construction of part of this section, was

made with James Driscoll & Son, on May 21, 1907, for a length of

1,700 feet, in Gorham Avenue, Greenongh and Washington streets,
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from Davis Avenue to Park Street. Work on this contract was

begun June 4, 1907, at Davis Avenue. The excavation had an

average depth of 22 feet, with a maximum of 26 feet in Greenough

Street. For a length of about 400 feet in Greenough Street the ex-

cavation was in hard, compact gravel and clay. On the remainder

of the contract the excavation was in clean sand and gravel of such

character that it was used in the masonry of the sewer. But very

little water was found anywhere in the section; such as was found

was handled in a well at Davis Avenue, and lifted by a 4-inch cen-

trifugal pump, electrically operated, the same as used by T. J.

O'Connell, before noted. The excavation throughout practically the

whole contract was carried out by bucket excavators. The excava-

tion was completed about December 1. For a length of 30 feet near

the corner of Greenough Street and Gorham Avenue, passing an elm

tree of great size, the excavation was in tunnel.

The sewer for the 1,700 feet of this contract is of horseshoe cross-

section, 6 feet 6 inches wide and 7 feet high. The invert is built

entirely of Portland concrete, with walls about 12 inches in thick-

ness. The arch is of Portland brickwork, 8 inches thick, reinforced

with concrete spandrels for about three-fourths its height. Passing

under a brick sewer of the town of Brookline, at the corner of Wash-

ington and Park streets, the masonry section of the sewer was in-

creased to 8 feet in width and the arch depressed to 5 feet and 6

inches in height. The walls of the concrete invert in the modified

section were about 16 inches in thickness and the brick arch 12

inches. This section was further reinforced with twisted steel rods.

Work on this contract was completed at the date of this report,

except for repairs to street surfaces and sidewalks, which, owing to

frozen winter conditions, will be delayed until spring.

A third contract for construction on this section was made with

T. J. O'Connell on May 29, 1907, for a length of about 1,800 feet

in Park Street, from Washington Street to Beacon Street. Work on

this contract was begun June 8. The excavation was in dry sand

and gravel, with an average depth of 24 feet and a maximum depth

of 28 feet near Beacon Street. The excavated material was of such

character that it was used in the masonry of the sewer. The exca-

vation was handled for practically the whole contract by bucket ex-

cavators of the cableway type. The excavation was practically dry.
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The underdrain under the sewer was connected with a deep drain

of the town of Brookline, near Washington Street, thus avoiding

any lifting of ground waters by the contractors.

The sewer for the whole length of this contract is 6 feet 3 inches

wide and 6 feet 6 inches in height, of horseshoe cross-section. The

invert is of Portland concrete, with walls about 12 inches in thick-

ness. The arch is of Portland brickwork, 8 inches thick, reinforced

with concrete spandrel walls for about three-fourths its height.

The excavation on the contract was completed December 7, and

December 26 the contract was completed, except for minor repairs

to street surfaces and sidewalks that the winter conditions will delay

until spring.

Quite an extensive caving in of the trench occurred at a point

about 30 feet north of Marion Street. On August 12, about 6 p.m.,

40 feet of this trench collapsed, carrying with it the local sewer,

water pipe and gas pipe, and settling the street from curb to curb.

ISTobody was injured and the damage to local pipes was not extensive.

Day Work, passing Town Sewer in Park Vale, between Station 31

+01 and 81+16.

Crossing Park Street, at Park Vale, the town of Brookline has a

storm sewer 4 feet 6 inches in diameter. This drains a large and

important area of the town. The Metropolitan Sewer in Park Street,

part of Section 82, crosses this sewer. The construction was such

as to require important modification of a short length of the town

sewer. It was found advisable to construct by day labor a length

of 15 feet of the Metropolitan Sewer passing this town sewer. Work
was begun April 11, 1907, and completed June 12. A length

of 18 feet of this storm sewer was removed and two 10-foot lengths

of 36-inch cast-iron water pipe substituted, with concrete reducing

sections at the ends of the pipes, connecting them to existing con-

struction.

This permitted the standard 6 foot 3 inch by 6 foot 6 inch Met-

ropolitan Sewer of horseshoe cross-section to be constructed over the

town drain.

The invert of the Metropolitan Sewer for this length has 12-inch

Portland concrete walls, lined with 4-inch Portland brickwork. The

arch is of 8-inch Portland brickwork, reinforced to about three-fourths

of its height with concrete spandrel walls. The 36-inch water pipes
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are embedded in a mass of concrete extending about 6 inches outside

the pipes.

At the request of the Town Engineer of Brookline, a 12-inch pipe

sewer about 18 feet in length was laid parallel to the storm drain on

its northerly side, and at a depth of 2 feet below it, to provide for

future local drainage. Manholes were built upon either side of the

Metropolitan Sewer, giving access to the storm sewer for purposes of

inspection and maintenance.

Change of Water Pipe in Park Street, made Necessary by the Con-

struction of Section 82 of the High-level Sewer.

The High-level Sewer in Park Street is located on the westerly

side of the street about 4 feet from the curb line. The street for its

entire length contains a 24-inch water main, a 15-inch local sewer,

a 6-inch water pipe and a 4-inch gas pipe. The location selected for

the Metropolitan Sewer was obstructed by a 6-inch water pipe which

supplied Park Street and the adjacent district. It was deemed ad-

visable to relocate the water pipe on the easterly side of the street

to avoid possible damage to it during the construction of the sewer.

On January 18, 1907, an agreement was made by the Board with

the Superintendent of Water Works of the town of Brookline to place

a new 6-inch water pipe in the street and to make the necessary

changes in the house connections and fire service. The work in-

volved about 1,800 feet of pipe; it was begun on March 30, 1907,

and completed on June 1, before the contract for the High-level

Sewer in Park Street was awarded.

The old pipe taken out during the construction of the sewer has

been stored on the Ward Street pumping station lot.

Section 83, BrooMine.

Division Engineer in Charge.— Frank I. Capen.

Contractors.— Charles G. Craib & Co., Contract No. 54 (Sta. 16 + 64 to 24

+ 64). T. J. O'Connell, Contract No. 62 (Sta. to 16 + 64).

This section extends through Winchester Street and private lands,

from Beacon Street, to near Columbia Street, — a total distance of

2,464 feet. It is wholly in tunnel, at depths ranging from 30 feet

to 50 feet below the surface.

Two contracts have been arranged for this construction, one with

Charles G. Craib & Co., dated April 10, 1907, for a length of 800

feet, extending from a point on Winchester Street, near Euller Street,
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westerly through Winchester Street, beyond Thorndike Street, thence

in private land to a point near Columbia Street. Work on this sec-

tion was begun April 23, 1907, at a shaft about 12 feet square, in

private land near Columbia Street, 23 feet from the end of the sec-

tion.

The excavation of this shaft was about 30 feet in depth, in sand,

gravel and clay, and was completed May 11, 1907. Headings were

started from this shaft in an easterly direction towards Columbia

Street May 13, and completed May 17.

A heading was started in a westerly direction towards Winchester

Street May 20, 1907, and extended to a point 327 feet beyond the

shaft. This heading was completed September 3.

A second shaft, about 12 feet square, located on Winchester Street,

about 45 feet north of Fuller Street, was started April 29, 1907. The

excavation was in sand, gravel and clay to a depth of 45 feet, and

was completed May 15.

A heading extending northerly along Winchester Street from this

shaft was started May 30, 1907, and was completed to a point 406

feet from this shaft on August 13. A heading south from this

shaft was started September 16 and extended to a point 33 feet from

the shaft on September 19.

The excavation in the tunnel heading was in sand, gravel and clay,

with a small amount of water, lifted by 2-inch piston pumps in the

shafts. The excavated material was lifted by small derricks at the

shafts.

For a length of 200 feet, about midway between the shafts, boul-

ders of large size were encountered in the headings. The tunnel head-

ing was about 9 feet high and 9 feet in width, involving about 3

cubic yards of excavation per linear foot. The headings were

sheathed with 2-inch lagging, with posts and caps 4 feet 6 inches

apart.

The completed sewer is 5 feet 9 inches wide and 6 feet in height.

The masonry walls of the sewer are of concrete and the tunnel head-

ings, as outlined above, are of such dimensions as to yield not less

than 12 inches of concrete at any point.

The placing of this concrete began July 3, 1907, and was com-

pleted November 15. The shaft near Fuller Street has not been

filled to date but is still in use by other contractors on other por-

tions of the section. The shaft on private lands near Columbia
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Street was filled about December 1. The masonry of the sewer was

built across the shaft, and the arch reinforced to a depth of about

3 feet with concrete.

A second contract for a portion of this section in Beacon and

Winchester streets, between Park Street and Fuller Street, was made

with T. J". O'Connell November 26, 1907, for a length of 1,664

feet. A shaft in Beacon Street, at the end of the section, about 12

feet square, for tunnel heading, was started December 4, and com-

pleted December 9, to a depth of about 30 feet. A tunnel heading

was started in a northerly direction December 10. At the date of

this report about 66 feet have been excavated in dry sand and gravel.

A shaft in Winchester Street, about 800 feet north of Beacon

Street, was started December 5, 1907, and completed December 17,

to a depth of about 32 feet; the shaft is 12 feet wide and about 16

feet in length.

A heading northerly from the shaft was started December 19,

1907, and at the date of this report has advanced about 30 feet. A
southerly heading was started December 19, and driven about

30 feet at the date of this report. The excavated material in both

headings was sand and clay with considerable water. Work was

begun December 4 on the extension of the heading southerly from a

shaft near Fuller Street, left by Charles G. Craib & Co., before noted.

About 25 feet of excavation have been completed in the heading in

sand and clay. A small amount of water has been found in the head-

ing. The headings are about 9 feet high and 9 feet wide, sheathed

with 2-inch plank, with posts and caps about 4 feet 6 inches apart.

About 50 feet of the masonry lining of the tunnel have been placed.

The completed sewer is 6 feet high and 5 feet 9 inches wide;

the masonry is of Portland concrete and the walls are not less than

12 inches in thickness.

Section 8J+, Brookline and Brighton.

Division Engineer in Charge. — Frank I. Capen.

Contractor. — D. F. O'Connell, Contract No. 53.

This section extends from near Winchester Street, through private

lands and Columbia Street in Brookline, and in Harlan Street, pri-

vate lands and Commonwealth Avenue in Brighton, to near Allston

Street, — a distance of 2,168 feet.

The contract for the construction was made with D. F. O'Connell,
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dated April 9, 1907. Work on the contract was begun April 23, in

private land near Columbia Street. The excavation had an average

depth of 16 feet, largely in sand, gravel and clay. Between Station

3+01 and Station 6+15, passing a pocket of peat, the sewer was

supported on concrete piles 12 inches square, reinforced with four

%-inch square steel rods. The piles were made in forms on a plat-

form outside the trench, and when thoroughly hardened were driven

with an ordinary drop-hammer pile driver. Where the pile founda-

tion was placed, the sewer was further strengthened by Ransome

twisted steel bars, % of an inch square, laid longitudinally in the

arch, sidewalls and invert of the sewer, about 18 inches centre to

centre. Three twisted steel rods % of an inch square were placed

over each pile bent.

ISTo large amount of water was found in the excavation. It was

handled from a well in Columbia Street, near the lower end of the

section, by a 4-inch centrifugal pump, electrically driven. For a

length of about 830 feet in Columbia Street an 8-inch local sewer,

with branches every 25 feet, was laid on the side of the Metropolitan

Sewer to provide for the sewage of that side of Columbia Street, cut

off from the existing local sewer by the Metropolitan Sewer. Erom
Kenwood Street to near Columbia Place and southerly on Russell

Street from Columbia Street about 330 feet the street grades were

raised a maximum of about 3 feet. The surplus earth from the exca-

vation was used in filling these streets, under an agreement with the

town of Brookline.

The excavation of this section was completed about the middle of

November. The sewer for this section is 5 feet 9 inches wide by 6

feet high, of horseshoe section. It is built of Portland concrete, with

the wall about 12 inches in thickness. The masonry was completed

and the trench backfilled about the first of December. Eor a length

of about 120 feet at the end of the section the excavation was in slate

rock at an average depth of 17 feet below the surface.



No. 57.] AND SEWERAGE BOARD. 163

Section 85, Brighton.

Division Engineer in Charge.— Frank I. Capen.

Superintendent of Construction by Day Labor.— Chas. A. Haskin (Sta. to

11 + 42).

Contractors. — Geo. M. Bryne Company, Contract No. 63 (Sta. 11 + 42 to 24

+ 00). D. F. O'Connell Co., Contract No. 64 (Sta. 24 + 00 to 47 + 00).

Hugh Nawn Contracting Company, Contract No. 65 (Sta. 47 + 00 to

63 + 50).

This section extends from near Allston Street, along Common-

wealth Avenue, Warren, Cambridge and Washington streets, to near

Lake Street,— a distance of 6,350 feet. The lower portion of this

section was constructed by the Board by day labor. Three contracts

have been made for the construction of the remainder of the section.

Work was begun by the Board January 5, 1907, at a shaft about

12 feet square, in Commonwealth Avenue, near Allston Street. The

excavation of this shaft was about 40 feet in depth, partly in sand,

gravel and clay and partly in rock, and was completed February 22.

A heading was started from this shaft in a westerly direction

towards Warren Street February 23, and extended to a point 548

feet beyond the shaft. This heading was completed August 14.

A heading was started in an easterly direction towards Allston

Street February 23, 1907, and extended to a point 601 feet beyond

the shaft. This heading was completed August 7.

The excavation in the tunnel headings was largely in rock. For

a distance of about 200 feet near the shaft disintegrated slate was

encountered. The remainder of the rock excavation was in sand-

stone. For a length of about 300 feet, at Allston Street, the excava-

tion was wholly in clay. A small amount of water was found and

lifted by a small piston pump in the shaft. The excavated material

was lifted in buckets at the shaft and conveyed to a rock crusher

where the more suitable rock was crushed for concrete pur-

poses. The tunnel headings were about 9 feet high by 9 feet in

width, involving about 3 cubic yards of rock excavation per linear

foot. A portion of the arch of the east heading farthest from the

shaft required timbering, to retain loose, disintegrated rock.

The completed sewer is 5 feet 9 inches wide and 6 feet in height.

The masonry walls of the sewer are of concrete, and the tunnel head-

ings are of such dimensions as to yield not less than 12 inches of

concrete at any point. The placing of this concrete in the east head-
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ing began August 10, 1907, and was completed November 16. The

concrete in the west beading was placed between August 15 and Octo-

ber 23. A manbole was constructed in the shaft and the shaft was

completely backfilled about December 1.

A contract for a portion of this section in Warren Street was made
with the George M. Bryne Company, dated November 27, 1907, for

a length of 1,252 feet. At the date of this report the contractor's

operations have been confined to erecting plant and necessary build-

ing for his machinerv.

A contract for a portion of this section in Warren, Cambridge and

Washington streets was made with the D. F. O'Connell Company,

dated November 25, 1907, for a length of 2,300 feet. A shaft about

12 feet square for tunnel headings was started December 11, on Cam-

bridge Street at Elko Street. At the date of this report this shaft

has been excavated to a depth of about 38 feet.

The contract for the portion of this section in Washington Street

was made with the Hugh Nawn Contracting Company, dated No-

vember 25, 1907, for a length of 1,650 feet. A shaft about 12 feet

square for tunnel headings was started December 2, on Washington

Street, 200 feet west of Foster Street. At the date of this report the

shaft has reached a depth of about 42 feet.

The sewer involved in these three contracts is to be of horseshoe

cross-section, 6 feet high and 5 feet 9 inches wide. The masonry

walls of the sewer will be of Portland concrete not less than 12 inches

in thickness. At the date of this report no masonry has been placed

under any of these contracts.

Additional Pumping Plant at Quincy Station.

The two new horizontal tubular boilers and the 10,000,000-gallon

Lawrence centrifugal pump and engine described in last year's re-

port in course of installation were completed March 1, 1907. Capac-

ity and efficiency tests indicate that the plant fully satisfies the

guarantees of the builders.

This addition to the pumping plant of this station has been used

during periods of flood and has given very satisfactory results.
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MAINTENANCE.

Scope of Work and Force Employed.

The maintenance of the Metropolitan Sewerage System includes

the operation of seven stations and 98.8 miles of Metropolitan sewers,

receiving the discharge from 1,104.25 miles of town and city sewers

at 326 points, together with the care and study of inverted siphons

under streams and in the harbor.

The permanent maintenance force of 140 men includes 83 engi-

neers and other employes at the pumping stations, and 57 men em-

ployed on actual sewer maintenance and care of pumping station

grounds. In the three following tables the use of the completed

systems and other data are shown :
—
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CAPACITY AND RESULTS.

The following tables summarize the pumping records for the year

for the Metropolitan Sewerage stations :
—

North Metropolitan System.

Deer Island Pumping Station.

At this station are three submerged centrifugal pumps, with im-

pellers or wheels 8.25 feet in diameter, driven by triple-expansion

engines of the Reynolds-Corliss type.

Contract capacity of pumps: 45,000,000 gallons each, with 19-foot lift.

Average duty for the year: 56,500,000 foot-pounds.

Average quantity raised each day: 64,300,000 gallons.

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief screen-

man.

Coal used: first-quality Cumberland, costing from $3.95 to $4.98 per ton.

Table of Approximate Quantities, Lifts and Duties at the Deer Island Pumping
Station of the North Metropolitan System.

Months.
Total

Pumpage
(Gallons).

Average
per Day
(Gallons).

Minimum
Day

(Gallons).

Maximum
Day

(Gallons).

Average
Lift

(Feet).

Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

1907
January, . 2,275,100,000 73,400,000 60,800,000 114,900,000 10.91 59,500,000

February, 1,909,100,000 68,200,000 57,000,000 83,100,000 10.77 59,700,000

March, 2,163,100,000 69,800,000 57,300,000 86,500,000 10.96 55,200,000

April, 2,328,400,000 77,600,000 59,500,000 117,700,000 11.41 61,200,000

May, 1,896,500,000 61,200,000 54,600,000 88,200,000 10.67 57,800,000

June, 1,641,600,000 54,700,000 42,600,000 86,500,000 10.55 53,200,000

July, 1,482,000,000 47,800,000 42,600,000 57,400,000 10.22 51.400,000

August, . 1,377,800,000 44,400,000 39,600,000 48,800,000 10.02 52,700,000

September, 1,663,500,000 55,500,000 38,300,000 127,400,000 10.44 56,000,000

October, . 1,881,800,000 60,700,000 47,500,000 89,000,000 10.61 56,200,000

November, 2,279,100,000 76,000,000 51,600,000 146,100,000 11.19 55,900,000

December, 2,536,700,000 81,800,000 66,700,000 108,500,000 11.67 59,300,000

Total, 23,434,700,000 - - - - -

Average, - 64,300,000 51,500,000 96,200,000 10.79 56,500,000
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East Boston Pumping Station.

At this station are three submerged centrifugal pumps, with im-

pellers or wheels 8.25 feet in diameter, driven by triple-expansion

engines of the Reynolds-Corliss type.

Contract capacity of pumps: 45,000,000 gallons each, with 19-foot lift.

Average duty for the year: 54,800,000 foot-pounds.

Average quantity raised each day: 62,300,000 gallons.

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen, 1 relief sereenman

and 3 helpers.

Coal used: first-quality Cumberland, costing from $3.95 to $4.98 per ton.

Table of Approximate Quantities, Lifts and Duties at the East Boston Pumping
Station of the North Metropolitan System.

Months.
Total

Pumpage
(Gallons).

Average
per Day
(Gallons).

Minimum
Day

(Gallons).

Maximum
Day

(Gallons).

Average
Lift

(Feet).

Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

1907
January, . 2,213,100,000 71,400,000 58,800,000 112,900,000 17.07 56,000,000

February, 1,853,100,000 66,200,000 55,000,000 81,100,000 16.94 58,800,000

March, 2,101,100,000 67,800,000 55,300,000 84,500,000 16.98 62,400,000

April, 2,268,400,000 75,600,000 57,500,000 115,700,000 17.23 63,300,000

May, 1,834,500,000 59,200,000 52,600,000 86,200,000 16.66 52,200,000

June, 1,581,600,000 52,700,000 40,600,000 84,500,000 16.43 52,100,000

July, 1,420,000,000 45,800,000 40,600,000 55,400,000 16.14 54,700,000

August, . 1,315,800,000 42,400,000 37,600,000 46,800,000 16.10 51,S00,000

September, 1,603,500,000 53,500,000 36,300,000 125,400,000 16.42 50,300,000

October, . 1,819,800,000 58,700,000 45,500,000 87,000,000 16.61 52,900,000

November, 2,219,100,000 74,000,000 49,600,000 144,100,000 17.03 50,500,000

December, 2,474,700,000 79,800,000 64,700,000 106,500,000 17.32 52,900,000

Total, 22,704,700,000 - - - - -

Average, .
- 62,300,000 49,500,000 94,200,000 16.74 54,S00,000
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Charlestowit Pumping Station.

At this station are three submerged centrifugal pumps, two of

them having impellers or wheels 7.5 feet in diameter, the other

8.25 feet in diameter. They are driven by triple-expansion engines

of the Reynolds-Corliss type.

Contract capacity of pumps: two, 22,000,000 gallons each, with 11-foot lift; one,

60,000,000 gallons, with 8-foot lift.

Average duty for the year: 56,700,000 foot-pounds.

Average quantity raised each day: 32,600,000 gallons.

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen and 1 relief screen-

man.

Coal used: first-quality Cumberland, costing from $3.95 to $4.98 per ton.

Table of Approximate Quantities, Lifts and Duties at the Charlestown Pumping
Station of the North Metropolitan System.

Months.
Total

Pumpage
(Gallons)

.

Average
per Day
(Gallons).

Minimum
Day

(Gallons).

Maximum
Day

(Gallons).

Average
Lift

(Feet)

.

Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

1907
January, . 1,096,600,000 35,400,000 30,200,000 50,500,000 8.50 63,100,000

February, 944,900,000 33,700,000 28,800,000 43,000,000 8.34 58,400,000

March, 1,050,700,000 33,900,000 27,900,000 45,500,000 8.38 56,200,000

April, 1,124,300,000 37,500,000 30,000,000 55,100,000 8.55 61,800,000

May, 924,800,000 29,800,000 25,500,000 44,700,000 8.13 56,300,000

June, 851,600,000 28,400,000 23,000,000 43,300,000 8.00 56,500,000

July, 8S8,400,000 28,700,000 23,600,000 36,000,000 8.02 55,300,000

August, . 910,300,000 29,400,000 24,200,000 36,200,000 8.64 51,600,000

September, 992,900,000 33,100,000 26,600,000 53,900,000 8.25 56,900,000

October, . 922,000,000 29,700,000 24,600,000 42,100,000 8.07 51,900,000

November, 1,075,100,000 35,800,000 27,900,000 70,500,000 8.47 57,800,000

December, 1,101,200,000 35,500,000 27,800,000 46,900,000 8.31 54,100,000

Total, 11,882,800,000 - - - - -

Average, - 32,600,000 26,700,000 47,300,000 8.31 56,700,000
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Alewife Brook Pumping Station.

The plant at this station consists of the original installation of

small commercial pumps and engines, i.e., two 9-inch Andrews verti-

cal centrifugal pumps, with direct-connected compound marine en-

gines, together with the recent additions. The latter consists of a

specially designed engine of the vertical cross-compound type, hav-

ing between the cylinders a centrifugal pump rotating on a horizontal

axis.

Contract capacity of the two original pumps: 4,500,000 gallons each, with 13-foot

lift.

Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift.

Average duty for the year: 19,300,000 foot-pounds.

Average quantity raised each day: 4,123,000 gallons.

Force employed: 3 engineers, 1 relief engineer, 2 screenmen, and 1 relief screen-

man.

Coal used: first-quality Cumberland, costing from $4.32 to $4.90 per ton.

Table of Approximate Quantities, Lifts and Duties at the Alewife Brook Pumping
Station of the North Metropolitan System.

Months.
Total

Pumpage
(Gallons).

Average
per Day
(Gallons).

Minimum
Day

(Gallons).

Maximum
Day

(Gallons).

Average
Lift

(Feet).

Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

1907
January, .

•

142,672,000 4,602,000 3,862,000 6,518,000 12.66 20,800,000

February, .112,797,000 4,029,000 3,574,000 5,170,000 12.92 18,100,000

March, 136,980,000 4,419,000 3,028,000 6,076,000 12.79 20,000,000

April, 155,4S2,000 5,183,000 3,910,000 7,639,000 12.77 23,500,000

May, 119,701,000 3,861,000 3,279,000 6,206,000 12.77 20,000,000

June, 105,489,000 3,516,000 3,028,000 5,105,000 12.97 17,7(ft),000

July, 93,033,000 3,001,000 2,598,000 3,766,000 13.10 15,300,000

August, . 76,284,000 2,460,000 2,120,000 3,079,000 13.13 13,600,000

September, 95,640,000 3,188,000 2,204,000 7,344,000 13.02 15,500,000

October, . 120,301,000 3,881,000 3,279,000 4,677,000 12.92 18,700,000

November, 161,561,000 5,385,000 3,279,000 9,114,000 12.87 23,600,000

December, 184,493,000
'

5,951,000 4,799,000 7,521,000 12.83 24,200,000

Total, 1,504,433,000 - - - - -

Average, - 4,123,000 3,247,000 6,018,000 12.90 19,300,000
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South Metropolitan System.

Ward Street Pumping Station.

At this station are two vertical, triple-expansion pumping en-

gines, of the Allis-Chalmers type, operating reciprocating pumps,

the plungers of which are 48 inches in diameter with a 60-inch

stroke.

Contract capacity of pumps: 50,000,000 gallons each, with 45-foot lift.

Average duty for the year: 82,200,000 foot-pounds.

Average quantity raised each day: 23,500,000 gallons.

Force employed: 4 engineers, 4 firemen, 3 oilers, 4 assistant engineers, 1 machinist

and 1 laborer.

Coal used: first quality Cumberland, costing from $4.17 to $5.00 per ton.

Table of Approximate Quantities, Lifts and Duties at the Ward Street Pumping
Station of the South Metropolitan System.

Months.
Total

Pumpage
(Gallons).

Average
per Day
(Gallons).

Minimum
Day

(Gallons).

Maximum
Day

(Gallons).

Average
Lift

(Feet).

Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

1907
January, . 796,700,000 25,700,000 23,000,000 37,800,000 41.52 88,500,000

February, 575,000,000 20,500,000 18,000,000 26,600,000 41.25 74,200,000

March, 815,000,000 26,300,000 17,500,000 33,400,000 42.33 85,300,000

April, 867,000,000 28,900,000 19,400,000 37,200,000 42.21 87,000,000

May, 719,000,000 23,200,000 20,000,000 31,200,000 41.50 76,500,000

June, 600,300,000 20,000,000 17,200,000 28,100,000 41.40 75,500,000

July, 550,200,000 17,700,000 14,000,000 23,300,000 41.10 70,500,000

August, . 469,600,000 15,100,000 13,100,000 28,500,000 40.53 72,100,000

September, 595,500,000 19,800,000 13,800,000 45,800,000 41.50 86,500,000

October, . 682,200,000 22,000,000 17,000,000 38,800,000 42.03 87,000,000

November, 912,000,000 30,400,000 21,300,000 66,100,000 41.82 91,400,000

December, 1,007,500,000 32,500,000 25,900,000 46,100,000 41.70 92,000,000

Total, 8,590,000,000 - - - - -

Average, - 23,500,000 18,000,000 36,900,000 41.57 82,200,000

Eecords from plunger displacement.

Average slip for the year about 9.9 per cent.
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Quincy Pumping Station.

At this station are two compound condensing Deane pumping

engines and one Lawrence centrifugal pump driven by a Sturtevant

compound condensing engine.

Contract capacity of pumps: 3,000,000 Deane; 5,000,000 Deane; 10,000,000 Law-

rence centrifugal.

Average duty for the year: 31,800,000 foot-pounds.

Average quantity raised each day: 3,616,000 gallons.

Force employed: 3 engineers, 1 relief engineer, 2 screenmen and 1 relief screen-

man.

Coal used: first-quality Cumberland, costing from $4.75 to $5.25 per ton.

Table of Approximate Quantities, Lifts and Duties at the Quincy Pumping Station

of the South Metropolitan System.

Total Average Minimum Maximum Average Average
Duty (ft.-lbs.

per 100 lbs.

Coal).

Months. Pumpage per Day Day Day Lift
(Gallons). (Gallons). (Gallons). (Gallons). (Feet).

1907.
January, - . 123,764,000 3,992,000 3,583,000 4,505,000 20.88 36,000,000
February, 101,133,000 3,611,000 3,253,000 3,920,000 21.50 33,000,000
March, 131,635,000 4,246,000 3,360,000 5,650,000 21.43 33,500,000
April, 128,690,000 4,289,000 3,770,000 4,980,000 21.04 33,000,000
May, 114,159,000 3,683,000 3,340,000 3,940,000 20.99 33,800,000
June, 105,640,000 3,521,000 3,100,000 4,520,000 20.98 31,200,000
July, 92,257,000 2,974,000 2,710,000 3,340,000 20.99 28,800,000
August, . S0,346,000 2,592,000 2,360,000 2,960,000 21.00 30,800,000
Septembei 80,662,000 2,688,000 2,319,000 3,520,000 20.94 31,300,000
October, 96,414,000 3,110,000 2,800,000 3,380,000 20.88 32,600,000
November 114,887,000 3,830,000 2,950,000 5,720,000 20.87 29,200,000
December 150,257,000 4,847,000 3,940,000 5,836,000 21.03 28,600,000

Total, 1,319,844,000 - - - - -

Average, .
- 3,615,000 3,124,000 4,356,000 21.04 31,800,000

Nut Island Screen House.

The plant at the house includes two sets of screens in duplicate,

actuated by small reversing engines of the Fitchburg type. Two ver-

tical Deane boilers, 80 horse-power each, operate the engines, pro-

vide heat for the house and burn materials intercepted at the screens.

Average quantity of sewage passing screens daily, 40,600,000 gallons.

Total materials intercepted at screens . during the past year, 1,056 cubic yards.

Materials intercepted per million gallons of sewage discharge, 1.92 cubic feet.

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen-

man.

Coal used: 294 tons first-quality Cumberland, costing from $3.95 to $4.98 per ton.
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Cost of Pumping.

In the following tables the total cost of pumping and the rate per

million foot-gallons at each of six pumping stations are shown in

detail :
—

Average Cost per Million Foot-gallons for Pumping at the Deer Island Station.

Volume (23,434.7 Million Gallons) x Lift (10.79 Feet) = 252,860 Million Foot-gallons.

Items. Cost.
Cost

per Million
Foot-srallons.

Labor,

Coal,

Oil

Waste,

Water,

Packing

Miscellaneous supplies and renewals,

Totals,

Labor at screens,

$11,147 03

9,242 52

248 01

89 69

1,067 40

219 92

2,458 50

$24,473 07

$0.04409

.03655

.00098

.00036

.00422

.00087

.00972

$0.09679

.01079

Average Cost per Million Foot-gallons for Pumping at the East Boston Station.

Volume (22,704.7 Million Gallons) x Lift (16.74 Feet) = 380,076 Million Foot-gallons.

Items. Cost.
Cost

per Million
Foot-gallons.

Labor, ........
Coal,

Oil '

.

Waste,

Water,

Packing,

Miscellaneous supplies and renewals,

Totals, . . .

Labor at screens,

£14,187 31

12,432 35

390 29

86 23

1,396 80

44 37

2,146 61

$30,683 96

$0.03733

.03271

.00103

.00023

.00367

.00012

.00565

$0.08074

.00718
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Average Cost per Million Foot-gallons for Pumping at the Charlestown Station.

Volume (11,882.8 Million Gallons) x Lift (8.31 Feet) = 98,746 Million Foot-gallons.

Items. Cost.
Cost -

per Million
Foot-gallons.

Labor,

Coal,

Oil

Waste,

Water,

Packing,

Miscellaneous supplies and renewals,

' Totals

Labor at screens,

$11,176 51

"3,730 66

202 00

106 12

411 60

54 01

956 93

$16,637 83

$0.11319

.03778

.00204

.00107

.00417

.00055

.00969

$0.16849

.02896

Average Cost per Million Foot-gallons for Pumping at the Alewife Brook Station.

Volume (1,504.4 Million Gallons) x Lift (12.90 Feet) = 19,406 Million Foot-gallons.

Items. Cost.
Cost

per Million
Foot-gallons.

Labor,

Coal

Oil,

Waste,

Water,

Packing,

Miscellaneous supplies and reneAvals,

Totals

Labor at screens,

54,378 65

1,782 41

107 07

45 43

170 16

15 43

177 05

3,676 20

.22563

.09185

.00552

.00234

.00877

.00079

.00912

$0.34402

.09379

Average Cost per Million Foot-gallons for Pumping at the Ward Street Station.

Volume (8,590 Million Gallons) x Lift (41.57 Feet) = 357,090 Million Foot-gallons.

Items. Cost.
Cost

per Million
Foot-gallons.

Labor,

Coal,

Oil,

Waste,

Water,

Packing, . . . • .

Miscellaneous supplies and renewals,

Totals,

Labor at screens,

$14,024 93

8,451 03

206 32

67 83

1,312 80

830 71

1,446 2S

$26,339 90

$0.03928

.02367

.00058

.00019

.00368

.00232

.00405

$0.07377

.01070
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Average Cost per Million Foot-gallons for Pumping at the Quincy Station.

Volume (1,319.8 Million Gallons) x Lift (21.04 Feet) = 27,768 Million Foot-gallons.

Items. Cost.
Cost

per Million
Foot-gallons.

Labor

Coal,

Oil,

Waste,

Water,

Packing,

Miscellaneous supplies and renewals,

Totals,

Labor at screens,

$4,833 58

1,701 25

25 15

14 16

191 52

42 39

243 26

r,051 31

$0.17407

.06126

.00091

.00051

.00690

.00153

.00876

$0.25394

.05618

Coal for use at the several stations has been purchased as fol-

lows :
—

Gross Tons, Bituminous Coal.
Price
per
Gross
Ton.

Deer
Island

Pumping
Station.

East
Boston
Pumping
Station.

Charles-
town

Pumping
Station.

Alewife
Brook

Pumping
Station.

Ward
Street

Pumping
Station.

Quincy
Pumping
Station.

Nut
Island
Screen
House.

Metropolitan Coal Com-
pany.

Metropolitan Coal Com-
pany.

Locke Coal Company,

.

George E. Frost & Co.,

Locke Coal Company, .

Metropolitan Coal Com-
pany.

Metropolitan Coal Com-
pany.

George E. Frost & Co.,

1,635

481

1,808.53

910.00

586

215

298.127

136.490

1,555.15

457.48

287.34

90.83

200 $3.95

4.17

4.32

4.75

4.90

4.98

5.00

5.25

Total gross tons, .

Average price per
gross ton.

2,116

$4.18

2,718.53

$4.29

801

$4.23

434.617

$4.50

2,012.63

$4.35

378.17

$4.17

200

$3.95 -

South Metropolitan Outfalls.

The 60-inch outlet pipes in the harbor have been in operation

three years at the date of this report. Studies of the hydraulic con-

dition of these pipes indicate they are in normal condition and free

from deposit. During the past year the average flow through them
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has been 40, 600,000 gallons of sewage per day, with a maximum
rate of 137,000,000 gallons at a time of heavy rain about December

1, 1907.

Material Intercepted at the Screens.

The material intercepted at the screens at the North Metropolitan

sewerage stations, consisting of rags, paper and other floating mat-

ters, has during the year amounted to 2,422.2 cubic yards. This is

equivalent to 2.8 cubic feet for each million gallons of sewage

pumped at Deer Island.

The material intercepted at the screens at the South Metropolitan

sewerage stations has amounted to 2,735.6 cubic yards, equal to 5.0

cubic feet per million gallons of sewage delivered at the outfall

works at Nut Island.

Studies of sewage flows in the Metropolitan sewers, siphons and

outfall pipes indicate that they are satisfactorily free from deposit

and in normal condition.

Respectfully submitted,

WM. M. BROWN, •

Chief Engineer of Sewerage Works.

Boston, January 1, 1908.
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Appendix N" o . 1.

Contracts made and pending during

[Note.— The details of contracts made before

Num-
ber

of Con-
tract.

2.

WORK.

1 288

2 2941

3 2951

4 2971

5 298

6 9-Mi

7 10-M

8 Special
Order .i

9 Special
Order.i

10 Special
Order.i

Pumping engine for the
Arlington station.

Arlington pumping sta-

tion.

Sterling filter beds, Ster-
ling, Mass.

Horizontal return tubular
boilers, Arlington and
Chestnut Hill stations.

Pumping engine for the
Arlington station.

Repairing boiler at Chest-
nut Hill high-service
pumping station.

Placing riprap at North
Dike, Clinton, Mass.

Furnishing and erecting
electric apparatus in
gate-house at Wachu-
sett Dam.

Hercules water wheel at
Wachusett Dam.

Cut stone for retaining
wall at the Arlington
pumping station.

3.

Num-
ber of

Bids.

Amount of Bid.

4.

Next to Low-
est.

$7,900 00

29,093 00

10,230 50

6,694 00 2

12,700 00

2,766 00

19,250 00

888 23

1,050 00

637 00

5.

Lowest.

$7,830 00

28,328 00 2

9,803 50 2

6,600 00

5,240 00 2

1,791 00 2

14,000 00 2

864 00 2

900 00 2

598 00 2

6.

Contractor.

Allis -Chalmers Co.,
Milwaukee, Wis.

C. A. Dodge & Co.,
Boston.

A. McKenzie & Co.,
Leominster, Mass.

Hodge Boiler Works,
Boston.

Blake & Knowles
Steam Pump
Works, Boston.

Hodge Boiler Works,
Boston.

Hugh Nawn Contract-
ing Co., Boston.

Frank Ridlon Com-
pany, Boston.

Hoiyoke Machine Co.,
Holyoke, Mass.

John Harrington,
East Cambridge,
Mass.

i Contract completed. Contract based upon this bid.
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Appexdix No. 1

the Year 1907 — Water Works.

1907 have been given in previous reports.]

7.

Date
of Contract.

Oct. 28, '05,

Aug. 23, '06,

8.

Date of

Completion of

Work.

9.

Prices of Principal Items of

Contracts made in 1907.

Sept. 1, '06,

Jan. 30, '07,

Apr. 3, '07,

Nov. 28, '06,

Sept. 6, '07,

June "> '06,

Aug. 27, '06,

Nov. 16, '06,

-

July 19, '07,

May 25, '07,

Oct. ?» '07,

Apr. 11, '07,

Apr. 3, '07,

June 15, '07,

Mar. 30, '07,

For whole work, $6,694,

For whole work, $5,240,

Riprap in place, $2.00 per cubic yard,

10.

Value of Work
done Decem-
ber 31. 1907.

$9,900 00

29,498 21

11,893 75

6,694 00

4,000 00

1,791 00

12,800 00

864 00

900 00

598 00

$79,438 96

9

10
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Contracts made and pending during the Year 1907 — Water Works
Concluded.

Summary of Contracts.'

Value of Work
done Decem-
ber 31, 1907.

Wachusett Reservoir, 1 contract,

Distribution Department, 4 contracts,

Total of 5 contracts made and pending during the year 1907,

^88 contracts completed from 1896 to 1906, inclusive, . .

Deduct for work done on 11 Sudbury Reservoir contracts by the city of Boston,

Total of 304 contracts,

$11,893 75

50,092 21

$61,985 96

15,715,263 93

$15,777,249 89

512,000 00

$15,265,249 S9

1 In this summary, contracts charge*! to maintenance are excluded.



No. 57.] AND SEWERAGE BOARD. 183

CM

©

s
• o
o CO

<»

£
o
e

i-«^>

Oh

M co

3H o•^
fi

fe
^

H e
CO

Pn

©

O

PQ

<

eo © eo 00 t> eo -* eo *# CO
05 eo CM <* -* i—i CO I—" t- 00 eo *—

'

•st^ox tH t- eo CM CM © © 1-1 eo iff Iff "*
-* <* •<* -* -* t* -* -* -* Iff -* -<*<

© © 00 CM © Iff 00 CO © t~

•laqmeoaQ o 00 © t- CO Iff CO © CM 00 T*<

^t< -* -* 7* >* "* -* * eo © eo

cm © eo ^*< Iff Iff eo —

H

© © ^* CM

•laqraaAO^; iff © •^ © o 00 © © CO © c~ I-H

iO CO iff m to iff © t^ o t- © © Iff

CM © t- eo r~ © Iff CO -^ CO I--

•wqo^oo ->* o © i—

i

CM CO © Iff © © ©
iff CO iff iff * eo * -* eo eo CM -* Iff -*

iff o -* © 1- CM t- CO CM CM CO Iff © ©
•jaqm^cteg TW l— t- © CO © © © © 00 © Iff

© © 00 © 00 co CO © t~ ©
i-(

00 © © co

iff r~ Iff t^ l^ eo Iff © t^

•^snSny o CO © © © © © CM t^ eo CM CM ©

03

<P

so os CO 00 © ,_, eo CM Iff © i-i CM CO © ^•A\n£ o © IO iff t- © «*< -* © CM © 00

CO CO CO CM 1—1 i-| CM CM " 1—1 i—

i

CM CO 1—

(

J3'

d
o

tH OS © T* © © _ © © © —

<

CO *# eo
a>•aunp iff •"* "3- © •«*l CM © iff CO eo i^ -*l Iff m

CO eo CO eo eo eo CM "* CM eo eo eo eo eo oj

cp
©

* CO i—i © CO eo t- CM © i— © eo si

•jCfcjfl
00 t- © m iff 00 © © © CO © ©

©CM CO CM eo eo eo eo eo CO * eo eo CM eo

4^>

o
«H

t— * CO © -H iff © f- r^ CM ,_i © iff _,

qudv o © CM CM iff © eo © * t- eo i—i © •>* ©

o8
CM CO CM CO eo eo eo eo CO eo eo eo CM eo

• ©
t>

<
I—

1

t~ iff iff r-H © © © CO -* eo t— CM i—i

•qoxejq; o 00 00 © CO t— 00 ^ CO -* -* © CO ©
-d1-H 1—

1

1-H CM i—i i—

i

f-H CM rH CM CM 1-H 1—

1

i—i

o
o
©

CO I-- © f~ t- X eo ,_, CO ^H © eo CM b- o
125•^.muqa^j CO eo l~ CM T "-J

*? CM
"T

eo •"2 eo eo i—l

CM CM CM CM CM CM CM CM eo CM CM CM CM

-* iff © -* © co ^* © © CM "* CO

•jfjBTin'Bf to
°r

t- ©
'"i

-* i—

I

* "* 00 © i—

1

CO CM

CM CM CM CO CO co CO eo CO CO CM eo CM eo

5
m co

a> m
-»j U
as a>
fe

+j
a

u *
. o CP

>»

<!

PM

o
©
O
.2

0-i

a
o
w
U

©
»-5

bo
C

u
©
00

a
o
-4-3

CO

>>
o

a"

p

CO

a"

si
he

.2

S
u

a"
C8

Q

oS

<1

eg

O

_g

o
O

u

s

a
o
Ph

"3

o
0)

b£
e$
fH
CP

>
<

3

o
eg

b^

cT
be
oS

s

f3

CO

aT
bo

S

as -u>

•paqsjajT?^ •paqsjaj^^ es
a> O

COWasnqoH^ Aanqpng r-i O



184 METROPOLITAN WATER [Pub. Doc.

Table No. 2.— Rainfall in Inches at Jefferson, Mass., in 1907.

Day of Month.
>>

5

g
i-s

>>
Sh

3
U

CD

8
>> a

S3
1-9 1-5

02

S3

be
B
<

3

s
CD

01
CD

CO

u
CD

,Q
o
-t-i

CD

o

CD

s
CD
>
o

u
CD

1
CD

CD

Q

1, • •
- 0.251 - 2 - - - - - - - -

2, . .
" - 0.43 0.331 - 2 - 0.33 2 - 2 -

3, . .
2 - - - - 0.75 - - 2 - 1.85 -

4, . . 0.42 2 0.041 - 0.39 2 ~ 0.40 1.51 0.65 - 0.081

5, .
- 1.521 - - - 0.42 - - 0.66 - - -

6, . .
- - - - 0.14 - 0.38 - - - 2 -

7, • •
2 - - - - - - - - 0.11 2.14 -

8, . . 0.35 - 0.031 1.041 - - - - 0.09 3.07 - -

9, . .
- - - 2 0.11 2 - - - - - -

10, . .
- 0.041 0.081 0.821 - 0.24 - - 2 - 0.44 1.32

11, .
- - - - 0.36 - 2 - 1.02 0.06 - -

12, . 0.283 - - - - - 1.17 - - - - -

13, .
- - 0.19 - - - - - - - - -

14, 0.221 - 0.38 - - - - - - - - 2

15, .
- - - - - - - - - - - 1.613

16, .
- - 0.031 - 0.82 - - - - - - -

17, •
2 - - - - - 0.54 0.25 - - - -

18, . 2 - - - - - - - - - 2 -

19, . 0.403 0.071 0.25 - - - - - - - 0.27 -

20, .
- 0.111 - - 0.19 - 0.48 - - 0.52 - -

21, . - - - - - - - 0.05 0.60 - - -

22, . 0.331 - - - - 0.31 - - 2 - - -

23, . - - - 2 - - - - 3.70 - - 1.20

24, . - 2 0.441 0.70 - - 0.10 o.u - - 2 -

25, . 2 0.381 - - - - - - - - 1.123

26, . 0.901 - - 2 0.17 0.42 - - - 0.203

27, •
- - - - 1.06 - - 0.09 - 2 - -

28, . - - - 0.15 - - - - 2 2 - 0.02

29, . - - - - - 2 - - 2.12 2.10 - -

30, . - - - - 0.07 1.60 - 0.14 - - - 0.59

31, . 0.051 - - - - - - - - - -

Total, 2.95 2.37 1.87 3.04 3.14
1

3.49 3.09 1.37 9.70 6.51 6.02 4.82

Total for the year, 48.37 inches,
i Snow. 2 Rainfall included in that of following day. 3 Rain and snow.
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Table No. 3. — Rainfall in Inches at Framingham, Mass., in 1907.

Day of Month. u

4

u

p

CD

^5
o
u

<
>>
cS

CD

3
l"9

+3
CO

3
bo
P
<

h
CD

a
+3

cd
XJ1

u
CD

O
O

u

g
>
O

Q

1, •
- 0.253 2 2 - - - - - " - 0.151

2, .
- 0.05 0.40 0.253 - 2 0.02 0.03 2 " 2 -

3, . 2 - 2 - - 1.49 - - 2 2 1.28 2

4, • 0.59 2 0.111 2 0.35 - - 0.31 2 0.45 - 0.171

5, . - 1.031 - 0.04 - 0.22 - 2 1.93 0.02 - -

6, . - - - - 2 - 0.14 0.02 - - 2 -

7, •
2 - - - 0.29 - - - - - 1.72 -

8, . 0.42 - 0.061 2 2 - - - 0.14 1.37 - -

9, . - - - 2 0.11 2 - - - - 2 -

10, . - 0.053 0.141 2 2 0.26 - - - - 0.45 1.25

11, . - - - 1.793 0.903 - 2 - 0.47 0.02 - -

12, . 0.243 - 2 - - - 0.60 - - - - -

13, . - - 2 0.273 - - - - - - - -

u, 2 - 0.27 - - - - - - - - 2

15, . 0.29 s - 0.011 - - - - - - - - 2

16, . - - - - 2 - - - - - - 1.343

17, • 0.111 0.061 - - 0.53 - 0.10 0.15 - - - -

18, . - - - - - 0.03 - - - - 2 -

19, . 0.36 0.113 0.303 0.063 2 - - - - - 0.34 -

20, . . - 0.3H - - 0.37 0.06 0.12 - - 0.46 - -

21, . - - - - - 0.05 - 0.02 0.34 - 0.08 -

22, . 0.231 - - - - - - - 2 - - -

23, . - - - 2 - - - - 2.62 - - 0.70

24, . . - 0.301 0.263 0.57 - - 2 2 0.11 - 2 -

25, . . 2 - - - - - 0.40 0.14 - - 1.93 -

26, . . 0.931 - - 0.02 2 0.03 0.31 - - - 0.043 -

27, . . - - 0.10 - 0.96 - - 0.11 - 2 - -

28, . . - 0.021 0.08 2 - - - - 2 2 - 0.01

29, . . 2 - - 0.03 - 2 0.02 - 2.71 2 - -

30, . 0.051 - - 0.02 0.02 1.06 - 0.29 - 1.51 - 0.55

31, . . 0.191 - 0.063 - - - - - - - - -

Total, 3.41 2.18 1.79 3.05 3.53 3.20 1.71 1.07 8.32 3.83 5.84 4.17

Total for the year, 42.10 inches.

1 Snow. 2 Rainfall included in that of the following day. 3 Rain and snow.
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Table No. 4.— Rainfall in Inches at Chestnut Hill Reservoir in 1907.

Date. Amount. Duration. Date Amount Duration.

Jan. 3, .

Jan. 4, .

Jan. 7, .

Jan. 9, .

Jan. 12, .

Jan. 14, .

Jan. 17, •

Jan. 19, .

Jan. 22, .

Jan. 25, .

Jan. 26, .

Jan. 29, .

Jan. 30, .

j
.55

j
.441

.33 1

.422

.171

.35

.261

J

1.14 1

j
.14 1

4.00 P.M. to
3:00 P.M.

9.07 P.M. to
1.40 A.M.

9.30 A.M. to 9.00 P.M.
7.45 A.M. to 6.30 P.M.

11.30 A.M. to 6.00 P.M.
9.30 A.M. to 10.40 P.M.
8.30 A.M. to 8.15 P.M.
7.05 A.M. to

1.15 P.M.
11.45 P.M. to

10.30 A.M.

May 4,

May 6,

May 9,

May 10,

May 11,

Mav 16,

May 17,

Mav 19,

May 20,

May 26,
May 27,

May 30,

May 31,

.54

.32

.14

J

1.22 2

(.70

(.43

J

.67

1 .02

.02

6.25 A.M. to 1.30 P.M.
6.20 A.M. to 11.30 P.M.
5.00 A.M. to 1.30 P.M.

11.00 P.M. to
1.30 P.M.

8.15 P.M. to
5.10 A.M.

5.25 P.M. to
7.30 A.M.

11.30 A.M. to
11.55 P.M.

7.00 P.M. to
2.50 A.M.

Total, 3.80
May 31, .

Total,

9.00 P.M. to 9.30 P.M.

4.06
Feb. 1,

Feb. 2,

Feb. 2,

Feb. 3,

Feb. 4,

Feb. ft,

Feb. 5,

Feb. 6,

Feb. 10,

Feb. 11,

Feb. 17,

Feb. 18,

Feb. 19,

Feb. 20,
' Feb. 21,

Feb 24

.312

.24

j
.02

1.331

j
.06 1

.13 1

.03 1

j
.251

.08 1

{
.49 1

j
.311

.06

1.35 A.M. to 1.30 P M.
1.30 A.M. to 7.45 A.M.
11.20 P.M. to

12.40 A.M.
10.40 P.M. to

2.00 P.M.
4.15 P.M. to

9.30 A.M.
5.25 A.M. to 12.30 P.M.
5.30 P.M. to 6.00 P.M.
7.30 P.M. to

12.00 M.
3.30 P.M. to 9.00 P.M.
4.45 P.M. to

3.25 A.M.
5.00 P.M. to

3.45 A.M.
6.45 P.M. to 10.00 P.M.

June 2, .

June 3, .

June 5, .

June 6, .

June 9, .

June 10, .

June 20, .

June 26, .

June 29, .

June 30, .

Total,

J

1.67

(.37

j
.20

.02

.04

j
1.09

3.39

8.15 A.M. to
4.30 P.M.

9.00 A.M. tO
1.40 A.M.

10.45 A.M. to
7.10 A.M.

6.00 A.M. to 6.30 A.M.
7.00 P.M. to 10.45 P.M.
5.30 P.M. to

9.20 A.M.

Feb. 25,

Feb. 28, July 3, .

July 9, .

July 11, .

Julvl2, .

July 17, .

July 20, .

July 24, .

July 25, . .

July 26, .

Total,

.03

.08

j
.50

.09

.19

.33

1.49

1.30 A.M. to 4.35 A.M.
12.15 P.M. to 1.00 P.M.

Total, 3.31 10.30 A.M. to
11.30 A.M.

Mar. 2, .

Mar. 3, .

Mar. 8, .

Mar. 10, .

Mar. 11, .

Mar. 13, .

Mar. 14, .

Mar. 18, •

Mar. 19, .

Mar. 20, .

Mar. 24, .

Mar. 27, .

Mar. 28, .

Mar. 28, .

Mar. 31, .

Apr. 1, .

J

.62 2

.131

j
.18 1

.27

.10

.04

J

.36 2

.24 i

j
.15

.09

J

.26

1.25 A.M. to
6.20 A.M.

8.30 A.M. to 2.30 P M.
9.30 A.M. to

2.25 A.M.
1.00 A.M. to 10.30 A.M.
4.15 A.M. to 1.30 P.M.
1.45 A.M. to 2.20 A.M.
2.00 P.M. to

12.15 A.M.
1.00 A.M. to 10.30 P.M.

11.50 P.M. to
2.10 A.M.

12.50 P.M. to 1.15 P.M.
11.50 P.M. to

7.00 A.M.

9.00 P.M. to 10.30 P.M.
9 30 P.M. to 11.50 P.M.

10.00 P.M. to
3.15 A.M.

7.05 A.M. to 10.35 A.M.

Aug. 4, .

Aug. 5, .

Aug. 6, .

Aug. 17, .

Aus?. 17, .

Aug. 21, .

Aug. 24, .

Aug. 25, .

Aug. 27, .

Au$y. 28, .

Aug. 30, .

Aug. 31, .

Total,

.40

j.n
.19
.11

.10

\.u

j
.23

j
.5!

3.30 A.M. to 12.15 P.M.
10.30 P.M. to

1.30 P.M.
4.35 A.M. to 5.50 A.M.

10.30 A.M. to 12.30 P.M.
4.15 P.M. to 5.30 P.M.
9.15 A.M. to

9.10 A.M.

Total, 2.44 8.30 P.M. to
5.20 A.M.

Apr. 1, .

Apr. 2, . J

.20 2

.10

1.20 2

j
1.12

2

{
.06

.25

J

.04 2

.05

j
.60

.05

.05

7.00 A.M. to
2.50 A.M.

6.00 A.M. to 10.30 A.M.
8.30 A.M. to 12.00 M't.
7.00 A.M. to

4.05 A.M.
11.30 A.M. to

5.15 A.M.
6.10 A.M. to 3.30 P.M.

10.50 P.M. to
3.05 A.M.

1.05 P.M. to 6.15 P.M.
9.40 P.M. to

10.15 A.M.
11.10 A.M. tO

7.30 A.M.
2.10 A.M. to 3.55 A.M.

1.40 P.M. to
4.25 A.M.

Apr. 5, .

Apr. 8, .

Apr. 9, .

Apr. 10, .

Apr. 10, •

Apr. 11, .

Apr. 13, .

Apr. 16, .

Apr. 17, .

Apr. 19, .

Apr. 23, .

Apr. 24, .

Apr. 28, .

Apr. 29, .

May 1, .

1.79

Sept. 2, .

Sept. 5, .

Sept. 8, .

Sept. 11,.
Sept. 21, .

Sept. 22, .

Sept. 24, .

Sept. 24, .

Sept. 25, .

Sept. 28, .

Sept. 29, .

j
8.34

.06

.31

.23

J

2.35

;.!»

J

3.63

8.00 A.M. to
3.15 P.M.

10.45 A.M. to 4.30 P.M.
3.40 P.M. to 11.40 P.M.
7.15 P.M. to 10.00 P.M.

10.00 P.M. to
12.20 A.M.

6.40 P.M. to
1.30 A.M.

10.30 AM. to
6.30 P.M.

Total 3.72 Total, 10.02

i Snow. 2 Rain and snow.
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Table No. 4.— Rainfall in Inches at Chestnut Hill Reservoir in 1907—
Concluded.

Date. Amount. Duration. Date. Amount. Duration.

Oct. 4, .

j
.49

4.40 A.M. to Dec. 1, .

j
.06 1

8.30 A.M. to
Oct. 5, 11.15 A.M. Dec. 2, . 1.20 A.M.
Oct. 5,

j
.05

11.00 P.M. to Dec. 4, . .351 3.25 A.M. to 5.30 P.M.
Oct. 6, 1.15 A.M. Dec. 10, . 1.71 10.30 A.M. to 10.30 P.M.
Oct. 8, 1.67 3.25 A.M. to 2.30 P.M. Dec. 14, .

J

2.32

s

11.45 A.M. to

Oct. 20, },«
5.10 A.M. to Dec. 15, . 3.30 P.M.

Oct. 21, 2.45 A.M. Dec. 23, . .98 10.15 A.M. to 9.00 P.M.
Oct. 28,

J.76
5.55 A.M. to Dec. 30, .

j
.83

7.15 A.M. to
Oct. 29, 6.20 A.M. Dec. 31, . 1.25 A.M.
Oct 9C

* .21 3.15 P.M. to 7.00 P.M.
Total, 6.25

Total 3.65

Nov. 2, .

J

.95
4.45 P.M. to

Nov. 3, . 6.40 A.M.
Nov. 6, .

J

2.37
6.30 A.M. to

Nov. 7, . 6.15 A.M.
Nov. 7, . .05 7.30 A M. to 3.30 P.M.
Nov. 10, .

|
.74

3.55 A.M. to
Nov. 11, . 1.45 P.M.
Nov. 18, .

j
.48

7.30 P.M. to
Nov. 19, . 8.30 A.M.
Nov. 21, .

j
.OS

8.15 A.M. to
Nov. 22, . 5.05 A.M.
Nov. 24, .

(
3.19

4.30 P.M. to
Nov. 25, . 7.00 P.M.
Nov. 26, •

j
.05

3.15 P.M. to
Nov. 27, . 12.10 A.M.

Total, 7.91

Total for the year, 51.83 inches,

i Snow. 2 Rain and snow.
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Table No. 13.— Sources from which and Periods during which Water has been

drawn for the Supply of the Metropolitan Water District.

From Wachusett Reservoir into Sudbury Reservoir.

7 : 00 a.m. Jan. 1 to 11 : 00 a.m Sept. 24.

9 : 00 a.m. Oct. 15 " 5:00 p.m. Nov. 2.

7 : 00 p.m. Nov. 6 " 10 : 00 a.m. Nov. 25.

12:00 m. Dec. 2 " 11 : 00 a.m. Dec. 11.

1 : 00 p.m. Dec. 14 " 12 : 00 m. Dec. 30.

Total quantity, 30,145,100,000 gallons.

From Sudbury Reservoir through the Weston Aqueduct to the Weston Reservoir.

7:00 a.m. Jan. 1 to 9 : 00 a.m. Feb 13.

11 : 00 a.m. Feb. 13 " 6 : 30 a.m. Apr 7

7 : 00 a.m. Apr. 13 " 7 : 00 am. Ja.n. 1, 1908.

Total quantity, 11,077,600,000 gallons.

From Framingham Reservoir No. 2 through Sudbury Aqueduct to Chestnut Hill Reservoir

.

7 : 00 a.m May 14 to 12 : 00 M. Oct 12.

Total quantity, 4,280,000,000 gallons.

From Framingham Reservoir No. 3 through Sudbury Aqueduct to Chestnut Hill Reservoir.

7:00 a.m. Jan. 1 to 12 : 00 m. Oct. 12.

1 : 15 p.m. Oct. 15 " 12 : 00 M, Nov. 2.

10 : 00 a.m. Nov. 6 " 7 : 00 a.m. Nov. 19.

2 : 45 p.m. Nov. 19 " 10 : 30 a.m. Nov. 22.

11 : 15 a.m. Nov. 22 " 7 : 00 a.m. Dec. 5.

3 : 00 p.m. Dec. 5 " 7 : 00 a.m. Jan. 1, 1908.

Total quantity, 26,619,000,000 gallons.

From Lake Cochituate through Cochituate Aqueduct to Chestnut Hill Reservoir.

1:00 p.m. Feb. 12 to 4 : 00 p.m. Apr. 9.

7 : 00 a.m. June 12 " 7 : 00 a.m. June 25.

4 : 00 P.M. July 11 " 7 : 00 p.m. July 11.

7 : 00 a.m. July 12 " 7 : 30 a.m. July 20.

8 : 30 a.m. July 20 " 7 : 15 a.m. Nov. 8.

5 : 15 p.m. Nov. 8 " 5 : 00 p.m. Dec. 6.

Total quantity, 4,160,300,000 gallons.

From Framingham Reservoir No. 1 to Lake Cochituate.

2 : 00 P.M. Oct. 12 to 10 : 30 a.m. Oct. 15.

1 : 45 p.m. Nov. 2 " 7 : 00 a.m. Nov. 6.

Total quantity, 344,300,000 gallons.

From Framingham Reservoir No. 2 to Lake Cochituate.

2:00pm. Oct. 12 to 10 : 30 a.m. Oct. 15.

1 : 45 p.m. Nov. 2 " 7 : 00 a.m. Nov. 6.

Total quantity, 311,200,000 gallons.
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From Framingham Reservoir No. 3 to Lake Cochituate.

10 : 30 A.M. Oct. 15 to 11 : 30 a.m. Oct. 15.

7:00 a.m. Nov. 6 U 8:00 a.m. Nov. 6.

Total quantity, 37,300,000 gallons.

From Hopkinton Reservoir to Framingham Reservoir No. 2.

12 : 00 M. July 11 to 11 : 20 A.M. Sept 23.

10 : 30 a.m. Sept. 25 " 10 : 40 a.m. Sept 29.

Total quantity, 1,165,400,000 gallons.

From Ashland Reservoir to Framingham Reservoir No. 2.

5 : 30 p.m. July 23 to 7 : 00 a.m. July 27.

11 : 00 a.m. Aug. 2 " 11 : 00 a.m. Sept. 4.

11 : 00 a.m. Sept. 5 " 10 : 30 a.m. Sept. 10.

10 : 00 a.m. Sept. 11 " 11 : 00 a.m. Sept. 23.

10 : 30 a.m. Sept. 25 " 7 : 00 a.m. Sept. 29

Total quantity, 1,222,900,000 gallons.
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Table No. 20. — (Meter Basis.) Average Daily Consumption of Water during

the Year 1907, in the Cities and Towns supplied by the Metropolitan Water

Works, including Boston, Somerville, Chelsea, Maiden, Everett, Quincy,

Medford, Melrose, Revere, Watertown, Arlington, Lexington, Milton, Stone-

ham, Winthrop, Swampscott, Belmont, Nahant and a Small Portion of

Saugus. (For Consumption of Water in Whole Metropolitan Water District,

see Table No. 23.)

Month.

Average
Daily

Consumption
(Gallons)

.

Estimated
Population.

Consumption
per

Inhabitant
(Gallons).

January,

February,

March,

April, .

May, .

June, .

July, .

August,

September,

October,

November,

December,

For the year,

134,725,400

146,118,200

128,891,700

118,269,200

118,247,400

121,202,600

124,211,S00

126,575,200

120,233,700

119,337,900

115,385,700

11S,142,900

124,135,100'

923,060

924,700

926,340

927,980

931,620

935,260

937,900

939,390

939,870

939,360

93S,850

940,330

934,730

146

158

139

128

127

130

133

135

128

127

123

126

133

In addition to the above quantities, the United States Government Reservation on Peddocks
Island was supplied with 18,068,000 gallons, equivalent to a daily average rate of 50,000 gallons.

Table No. 21. — (Meter Basis.) Average Daily Consumption of Water, in

Gallons, from the Low-service System in 1907.
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Table No. 22. — (Meter Basis.) Average Daily Consumption of Water, in

Gallons, from the High-service and Extra High-service Systems in 1907.

Southern
High

Service.

Southern
Extra High

Service.

Northern
High Service.

Northern
Extra High

Service.

Month. Quincy, Water-
town, Belmont,
and Portions
of Boston and

Milton.

Portions of

Boston
and Milton.

1

Revere, "Winthrop,
Swampscott, Nahant,
Stoneham, Melrose,
and Portions of

Boston, Chelsea,
Everett, Maiden,

Medford, Somerville,

and Small Part of

Saugus.

Lexington
and

Portion
of Arlington.

January, 35,210,900 479,300 8,802,600 562,400

February, 37,297,200 510,000 9,877,200 606,400

March, . 34,738,000 526,900 8,723,700 591,300

April, 33,469,700 541,500 8,270,700 584,000

May, * . 33,761,200 594,500 8,441,300 628,100

June, 34,623,700 724,900 9,430,700 669,000

July, 35,666,400 763,900 10,153,300 724,800

August, . 36,630,500 843,100 10,636,500 863,500

September, 35,301,200 645,400 8,995,300 661,900

October, 34,952,400 563,800 8,127,900 596,000

November, 33,814,400 468,400 7,770,700 599,600

December, 34,140,400 468,400 7,813,700 544,700

For the year, . 34,949,500 595,600 8,911,900 635,800
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Table No. 24. — (Pump Basis.) Consumption of Water in the Metropolitan

Water District, as constituted in the Year 1907, the Town of Swampscott and

a Small Section of the Town of Saugus, from 1893 to 1907.

[Gallons per day.]

Month. 1893. ! 1894. 1895. 1896. 1897. 1898. 1899. 1900.

January, . 75,209,000 67,506,000 68,925,000 82,946,000 85,366,000 83,880,000 96,442,000 100,055,000

February, 71,900,000 68,944,000 80,375,000 87,021,000 83,967,000 87,475,000 103,454,000 98,945,000

March, 67,638,000 62,710,000 69,543,000 86,111,000 82,751,000 85,468,000 90,200,000 97,753,000

April, 62,309,000 57,715,000 62,909,000 77,529,000 79,914,000 76,574,000 86,491,000 89,497,000

May, . 61,025,000 60,676,000 65,194,000 73,402,000 76,772,000 76,677,000 89,448,000 87,780,000

June, 63,374,000 68,329,000 69,905,000 77,639,000 77,952,000 83,463,000 97,691,000 98,581,000

July, . 69,343,000 73,642,000 69,667,000 80,000,000 85,525,000 88,228,000 96,821,000 107,786,000

August, 66,983,000 67,995,000 72,233,000 78,537,000 84,103,000 87,558,000 92,072,000 102,717,000

September, 64,654,000 67,137,000 73,724,000 74,160,000 84,296,000 88,296,000 91,478,000 103,612,000

October, . 63,770,000 62,735,000 67,028,000 71,762,000 79,551,000 81,770,000 89,580,000 98,358,000

November, 61,204,000 62,231,000 64,881,000 71,933,000 72,762,000 78,177,000 86,719,000 93,648,000

December, 66,700,000 65,108,000 70,443,000 79,449,000 76,594,000 86,355,000 85,840,000 97,844,000

Average, 66,165,000 65,382,000 69,499,000 78,360,000 80,793,000 83,651,000 92,111,000 98,059,000

Population, 723,153 743,354 763,557 786,385 809,213 832,042 854,870 877,698

Per capita, 91.5 88.0 91.0 99.7 99.8 100.5 107.8 111.7

Month. 1901. 1902. 1903. 1904. 1905. 1906. 1907.

January, .

February, .

March,

April, .

May, .

June, .

July, .

August,

September,

October,

November,

December, .

111,275,000

117,497,000

105,509,000

93,317,000

95,567,000

103,420,000

106,905,000

102,815,000

102,103,000

103,389,000

101,324,000

113,268,000

118.435,000

117,268,000

108,461,000

103,153,000

106,692,000

110,002,000

108,340,000

107,045,000

107,752,000

106,560,000

105,175,000

125,434,000

125,176,000

122,728,000

111,977,000

107,179,000

111,589,000

105,590,000

107,562,000

103,570,000

106,772,000

103,602,000

103,477,000

114,721,000

137,771,000

143,222,000

123,334,000

108,688,000

111,715,000

111,209,000

113,584,000

112,836,000

114,188,000

108,290,000

108,054,000

125,119,000

130,878,000

140,595,000

120,879,000

111,898,000

115,804,000

117,441,000

124,769,000

121,158,000

120,103,000

118,301,000

116,693,000

122,696,000

126,093,000

130,766,000

123,570,000

118,428,000

122,404,000

121,882,000

118,726,000

120,591,000

121,685,000

116,561,000

113,746,000

130,995,000

137,730,000

150,822,000

134,202,000

121,556,000

123,502,000

125,623,000

128,779,000

131,098,000

124,751,000

124,051,000

119,627,000

122,407,000

Average,

Population,

Per capita,

104,645,000

892,740

117.2

110,345,000

907,780

121.6

110,277,000

922,820

119.5

118,114,000

937,860

125.9

121,671,000

953,556

127.6

122,085,000

965,990

126.4

128,561,000

986,680

130.3

This table includes the water consumed in the cities and towns enumerated in Table No. 19,

together with the water consumed in Newton and Hyde Park, which are included in the Metro-
politan Water District, but have not been supplied from the Metropolitan Works. The populations

for the years 1901 to 1904 were revised after the census of 1905 became available, and consequently
the figures in the reports after 1901 differ from those published in a corresponding table in the

preceding annual reports.
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Table No. 31. — Chemical Examinations of Water from a Faucet in Boston,

from 1892 to 1907.

[Parts per 100,000.]

Color.
Residue on
Evaporation.

Ammonia.

0)

a

o

o

Nitrogen as
13
03

a
02

a
o
o
a
<o
bo

o

Year.

u g
03 o3

03

is
J3 CO

Ph

43
O
H

a
o

O bo

oo
o
Hi

03
03
U

ALBUMINOID.

m
03
43
<3
u
43

m
03
43

'S
43

o
H

Sus-

pended.

sa
to
03

a
13
t-i

cS

w

1892, . .37 37 4.70 1.67 .0007 .0168 .0138 .0030 .41 .0210 .0001 - 1.9

1893, . .61 53 4.54 1.84 .0010 .0174 .0147 .0027 .38 .0143 .0001 .60 1.8

1894, . .69 58 4.64 1.83 .0006 .0169 .0150 .0019 .41 .0106 .0001 .63 1.7

1895, . .72 59 4.90 2.02 .0006 .0197 .0175 .0022 .40 .0171 .0001 .69 0.7

1896, . .49 45 4.29 1.67 .0005 .0165 .0142 .0023 .37 .0155 .0001 .56 1.4

1897, . .65 55 4.82 1.84 .0009 .0193 .0177 .0016 .40 .0137 .0001 .64 1.6

1898, . .41 40 4.19 1.60 .0008 .0152 .0136 .0016 .29 .0097 .0001 .44 1.4

1899, . .23 28 3.70 1.30 .0006 .0136 .0122 .0014 .24 .0137 .0001 .35 1.1

1900, . .24 29 3.80 1.20 .0012 .0157 .0139 .0018* .25 .0076 .0001 .38 1.3

1901, . .24 29 4.43 1.64 .0013 .0158 .0142 .0016 .30 .0173 .0001 .42 1.7

1902, . .26 30 3.93 1.56 .0016 .0139 .0119 .0020 .29 .0092 .0000 .40 1.3

1903, . .25 29 3.98 1.50 .0013 .0125 .0110 .0015 .30 .0142 .0001 .39 1.5

1904, . - 23 3.93 1.59 .0023 .0139 .0121 .0018 .34 .0110 .0001 .37 1.5

1905, . - 24 3.86 1.59 .0020 .0145 .0124 .0021 .35 .0083 .0001 .35 1.4

1906, .
'

. - 24 3.86 1.39 .0018 .0159 .0134 .0025 .34 .0054 .0001 .36 1.3

1907, .
- 22 3.83 1.40 .0013 .0129 .0109 .0020 .33 .0068 .0001 .32 1.3

Note relating to Chemical Examinations of Water, Tables Nos. 25-31.

The chemical examinations contained in the tables were made by the

State Board of Health. Previous to the year 1904 colors were deter-

mined by the Nessler standard, but the corresponding values by the

platinum standard are also given, for the purpose of comparison with

colors determined in the laboratory of the Metropolitan Water and

Sewerage Board, as given in subsequent tables. The odor recorded is

taken in such a way that it is a much stronger odor than would be

noticed in samples drawn directly from a tap or collected directly from

a reservoir. The important samples are collected and examined semi-

monthly or monthly.



220 METROPOLITAN WATER [Pub. Doc.

Table No. 32. — Colors of Water from Various Parts of the Metropolitan Water

Works in 1907. (Means of Weekly Determinations.)

[Platinum Standard.]

Wachusett Reservoir.
Sudbury

Reservoir.

Framingham
Reservoir
No. 3.

Lake Cochituate.

Month.

+3

cd

be

u 'u

53

>
cd c£

u
CD

43

a
CD

ft

® 43 43

I
<D

<s
ft
CD

fl

o
ft "el

cd
ft

fl o a
ft

CD ft
CD a SCO

eS *tf o <» £ eS -S o c3 T3 T3 o CO

T3 43
o
M

O 43 '3
+3
02

<4H

CO

T3
43
43
o
m

1°
02

13

i

43
43
O
M 1—

1

January, 19 19 19 36 44 39 22 21 21 29 20 29 28 29 4S
February, . 25 23 22 33 40 33 27 25 25 24 24 3S 31 65 58
March, 27 25 25 39 45 35 25 25 25 34 25 38 29 70 69
April, . 23 23 23 37 42 35 23 23 24 34 24 30 31 32 83
May, . 26 24 24 42 58 50 24 24 24 31 25 34 29 29 103
June, . 24 24 24 43 58 51 23 23 23 32 24 35 31 47 108
July, . 23 22 22 40 59 52 21 21 22 24 23 28 28 66 91
August, 23 23 23 28 44 38 22 22 22 24 22 29 31 55 77
September, 19 19 20 22 49 42 18 19 19 24 19 26 30 44 81
October, 15 15 16 33 67 58 15 15 16 59 17 23 26 144 77
November, . 17 17 17 40 68 61 17 17 18 50 23 27 27 28 83
December, . 24 25 25 46 49 41 26 26 26 35 29 28 28 28 90

Mean, . 22 22 22 37 52 45 22 22 22 33 23 30 29 53 81

1 The colors given in this column represent the combined colors of the waters of the four prin-

cipal feeders. The color of each is determined monthly, and due weight is given, in combining

the results, to the sizes of the streams.

Table No. 32 — Concluded.

[Platinum Standard.]

Chestnut Hill Spot Fells Northern Southern
Reservoir. Pond. Reservoir. Service. Seri'ICE.

Month.

43

Ĥ
ifa<!

02

43
CD

CD
43
c3

a
43

O O
o a

CD43 ;s

<D &

CN

6
.fei

43 ^
a
CD

a

43
ft
CD

2

CDm
a
o

CD
43
eS

43^
a
CD

a
S3 ap

at

Glenwood

Yard,

Medford

(Low

Service)

.

ap

at

Fire

Station,

Hancock

Street,

Everett

(High

Service).

ap

at

244

Boylston

Street,

Boston

(Low

Service).

ap

at

1

Ashburton

Place,

Boston

(High

Service).

1—

1

i—

i

W § w H H H H

January, . 20 19 16 16 20 16 19 20

February, . 24 32 24 16 16 24 16 24 24
March, 25 33 25 18 18 26 18 25 26
April, . 23 27 23 17 16 23 17 23 23

May, . 26 - 25 17 17 24 17 24 25
June, . 34 28 31 17 17 29 17 27 32

July, . 33 27 30 18 18 30 18 2S 31
August, 39 28 33 20 20 32 20 31 32

September, 38 26 32 17 17 32 18 28 32
October, 28 22 27 17 17 23 15 22 26
November, 21 29 21 16 16 19 16 18 22

December, . 28 27 25 16

17

16 25 16 25 26

Mean, . 28 28 26 17 26 17 25 27
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Table No. 33. — Temperatures of Water from Various Parts of the Metropolitan

Water Works in 1907. (Means of Weekly Determinations.)

[The temperatures are taken at the same places and times as the samples for microscopical exami-

nation; the depth given for each reservoir is the depth from high-water mark.]

[Degrees Fahrenheit.]

Sudbury Reservoir Framingham Reser- Lake Cochituate
Wachusett (Depth at Place of voir No. 3 (Depth (Depth at Place
Reservoir. Observation at Place of Obser- of Observation

54.5 Feet). vation. 20.5 Feet). 62.0 Feet).

Month. <d .

6
eS

u
3
02

ft
g
S
43
O
n

CD

C3

u
3
CO

43
ft

g
o
43
43
O
M

ft~
O 2

O e3

-So
02

+3
ft

-3

a
o
43
43
O
m

o
eg

Sh

3
TJ1

43
ft
<s

s

a
o
43
43
o
M

January, 33.0 34.6 35.4 36.3 34.9 36.0 36.0 35.0 36.0 36.7 37.3
February, . 33.2 34.2 35.3 32.3 33.4 34.4 32.5 34.4 35.0 35.7 35.1 36.6 37.7
March, 34.5 36.2 35.2 33.4 34.0 35.1 35.6 36.7 37.0 37.4 35.6 36.8 38.5
April, . 41.9 40.9 40.5 41.6 41.9 42.1 41.0 44.2 44.0 43.9 41.3 41.6 41.8
May, . 51.7 49.5 48.6 53.9 53.5 52.6 51.3 54.4 54.5 54.2 54.8 52.8 45.6
June, . 64.5 53.3 52.5 64.0 58.8 57.3 56.4 65.9 63.3 60.6 63.3 56.4 48.0
July, . 71.9 55.8 55.3 74.4 68.8 64.2 61.6 75.6 75.0 73.0 76.0 54.9 47.0
August, 75.0 62.8 57.1 73.4 71.1 67.9 63.6 73.5 73.2 72.8 73.6 53.6 47.6
September,

.

65.8 62.5 56.0 68.3 68.0 67.1 63.9
1

67.8 68.3 68.1 70.0 56.0 47.0
October, 56.6 56.2 53.8 56.5 56.7 56.4 54.4 53.2 53.7 53.8 56.0 54.3 46.4
November, , 47.0 47.3 47.0 44.9 45.3 45.4 45.6 43.9 43.6 43.7 47.1 46.6 46.4
December, .. 38.5 38.6 38.6 36.0 36.5 36.7 37.1 35.9 36.0 36.0 37.7 38.2 38.4

Mean, . 51.1 48.8 47.3 51.1 50.3 49.6 48.2 51.8 51.6 51.2 52.2 47.0 43.5

Table No. 33 — Concluded.

[Degrees Fahrenheit.]
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Table No. 34. Temperatures of the Air at Three Stations on the Metropolitan

Water Works in 1907.

[Degrees Fahrenheit.]

Chestnut Hill
Reservoir.

Framingham. Clinton.

Month. a
p
a
X

a*

'3 a
<D

a
S3

a
s

a
p
a
a

3

a

|
a

'a eS
(a

January, 57.0 —9.0 26.1 54.0 —17.0 23.2 55.0 —12.0 22.7

February, 51.0 —10.0 21.6 48.0 —19.0 18.5 46.0 —11.0 15.8

March, . 72.0 7.0 37.5 76.0 4.0 35.7 77.0 —5.0 33.6

April, 74.0 21.0 44.0 75.0 19.0 41.9 69.0 20.0 41.1

May, 82.0 32.0 53.7 85.0 29.0 51.4 84.0 28.0 51.3

June, 94.0 38.0 64.7 94.0 35.0 62.5 90.0 41.0 64.1

July, 93.0 53.0 72.6 91.0 46.0 69.6 89.0 56.0 71.4

August, . 99.0 45.0 70.0 96.0 40.0 66.8 92.0 44.0 67.5

September, 89.0 40.0 64.5 87.0 32.0 63.0 83.0 40.0 61.2

October, . 72.0 21.0 49.1 70.0 16.0 45.4 70.0 25.0 46.5

November, 61.0 21.0 41.7 61.0 15.0 39.0 60.0 18.0 38.0

December, 62.0 12.0 34.9 . 61.0 7.0 31.5 62.0 15.0 32.1

Average, - - 48.4 - - 45.7 - - 45.4
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Table No. 38. — Number of Service Pipes, Meters and Fire Hydrants in the

Several Cities and Towns supplied by the Metropolitan Water Works, Dec.

31, 1907.

City or Town. Services. Meters.
Fire

Hydrants.

Boston, .

Somerville,

Maiden,

Chelsea,

Everett,

Quincy, .

Medford,

Melrose,

Revere, 1

Watertown,

Arlington,

Milton, .

Winthrop,

Stoneham,

Belmont,

Lexington,

Nahant,

.

Swampscott,

Total,

93,942

11,662

7,055

6,603

5,161

6,091

4,378

3,429

2,927

1,886

1,929

1,285

2,074

1,331

792

730

410

1,307

152,992

5,190

3,446

6,780

1,792

116

1,480

582

1,058

163

1,886

835

1,285

70

30

792

80

90

892

26,567

8,136

1,022

414

326

517

715

513

297

152

335

376

317

121

112

164

107

73

131

13,828

i Includes small portion of Saugus.
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Appendix No. 3.

Water Works Statistics for the Year 1907.

The Metropolitan Water Works supply the Metropolitan Water Dis-

trict, which includes the following cities and towns :
—

City or Town Population,
Census of 1905.

Estimated
Population
July 1, 1907.

Boston, .

Somerville,

Maiden, .

Chelsea, .

Newton.i .

Everett, .

Quincy, .

Medford, .

Hyde Park,i

Melrose, .

Revere,

Watertown,

Arlington,

Milton, .

Winthrop,

Stoneham,

Lexington,

Belmont, .

Nahant, .

Total population of Metropolitan Water

Swampscott,2

Saugus,3 .

District

595,380

^ 69,272

38,037

37,289

36,827

29,111

28,076

19,686

14,510

14,295

12,659

11,258

9,668

7,054

7,034

6,332

4,530

4,360

922

946,300

5,141

200

612,580

72,540

39,820

38,650

38,310

31,350

29,390

20,700

14,970

14,870

13,750

11,930

10,220

•7,320

7,580

6,510

4,920

4,560

930

980,900

5,510

270

i No water supplied to these places during the year from Metropolitan Water Works.
2 Not in the Metropolitan Water District, but has been supplied with water from the Metro-

politan Water Works.
3 Only a small portion of Saugus is supplied with water.
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Mode of Supply.

25 per cent, by gravity.

75 per cent, by pumping.

Pumping.

Chestnut Hill High-service Station :—
Builders of pumping machinery, Holly Manufacturing Company, Quintard Iron

Works and E. P. Allis Company.

Description of coal used : — Bituminous : Somerset, Orenda, Barnet, Vulcan Steam

and Carbon. Anthracite : buckwheat. Price per gross ton in bins : bituminous

14.09 to f4. 14, buckwheat $2.97. Average price per gross ton $ 3.75. Percent.

ashes, 13.5.

Chestnut Hill Low-service Station :—
Builders of pumping machinery, Holly Manufacturing Company.

Description of coal used : — Bituminous : Somerset, Barnet, Orenda and Carbon.

Anthracite : buckwheat. Price per gross ton in bins : bituminous $3.94 to $4,

buckwheat $2.87. Average price per gross ton $3.75. Per cent, ashes, 14.0.

Spot Pond Station:—
Builders Qf pumping machinery, Geo. F. Blake Manufacturing Company and

Holly Manufacturing Company.

Description of coal used :— Bituminous : Georges Creek Cumberland. Anthracite :

screenings. Price per gross ton in bins: bituminous $4.35 and $5, screenings

$2.24. Average price per gross ton $4.02. Per cent, ashes, 13.0.

Chkstnut Hill High-service
Station.

Engines
Nos.

1 and 2.

Engine
No. 3.

Engine
No. 4.

Daily pumping capacity (gallons), . . . • .

Coal consumed for year (pounds)

Cost of pumping, figured on pumping station expenses, .

Total pumpage for year, corrected for slip (million gallons),

Average dynamic head (feet),

Gallons pumped per pound of coal

Duty on basis of plunger displacement

Cost per million gallons raised to reservoir,

Cost per million gallons raised one foot, ....

16,000,000

3,639,708

$13,702.08

2,235.69

121.65

614.25

64,180,000

$6,129

0.050

20,000,000

208,364

$1,885.23

209.93

129.16

1,007.52

117,130,000

$8,980

0.070

30,000,000

8,961,000

$32,423.12

10,852.97

131.79

1,211.13

137,050,000

$2.9S7

0.023
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Chestnut Hill
Low-service
Station.

Spot Pond
Station.

Engines Nos. 5,

6 and 7.

Engines Nos. 8
and 9.

Cost of pumping, figured on pumping station expenses, .

Total pumpage for year, corrected for slip (million gallons),

.

Duty on basis of plunger displacement,

Cost per million gallons raised to reservoir, ....
Cost per million gallons raised one foot

105,000,000

9,057,261

$35,378.97

21,198.08

54.70

2,340.45

109,S90,000

$1,669

0.031

30,000,000

2,816,358

$W,249.00

3,267.82

129.76

2,106.28

129,350,000

$4,360

0.034

Consumption.

Estimated total population of the nineteen cities and towns sup-

plied wholly or partially during the year 1907, . ... . 934,730

Total consumption (gallons)
,
pump basis, 45,650,960,000

Average daily consumption (gallons), pump basis, . . . 125,071,000

Gallons per day to each inhabitant, pump basis, .... 133.8

Distribution.

Kinds of pipe used,

Sizes,

Extensions, less length abandoned (miles),

Length in use (miles)

Stop gates added,

Stop gates now in use,

Service pipes added,

Service pipes now in use, ..".-.
Meters added,

Meters now in use,

Fire hydrants added,

Fire hydrants now in use

Owned and
operated

by Metropolitan
Water and

Sewerage Board.

60 to 6 inch.

.09

83.89

6

367

Total in District
supplied

by Metropolitan
Water Works.

60 to 4 inch.

13.17

1,548.28

1,934

152,992

4,334

26,567

137

13,827

1 Cast-iron and cement-lined wrought iron.

2 Cast-iron, cement-lined wrought iron and kalamine.
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Appendix No. 4.

Contracts made and pending during

Contracts relating to the

1.

Num-
ber

of Con-
tract.

2.

WORK.

3.

Num-
ber of

Bids.

Amount of Bid.
6.

4.

Next to Low-
est.

5.

Lowest.
Contractor.

1

2

511

58 1

Section 64
?
Maiden Exten-

sion, 42-inch and 54-inch
diameter, and 28-inch by
42-inch concrete sewer
in trench.

Bulkhead in Chelsea
Creek near Chelsea
Street Bridge, East
Boston.

4

4

$39,388 50

4,218 00

$33,577 80 2

3,330 00 2

T. H. Gill & Co., Bos-
ton.

Lawler Bros., Boston.

Contracts relating to the

521

53 1

541

55 1

56 i

Two horizontal return
tubular boilers with ma-
sonry settings and con-
necting smoke flue for
the Quincy station.

Section 84, Extension of
the High-level Sewer,
Brookline and Brighton,
69-inch by 72-inch con-
crete sewer in trench.

Part of Section 83, Exten-
sion of the High-level
Sewer, Brookline, 69-

inch by 72-inch concrete
sewer in earth tunnel.

Part of Section 82, Exten-
sion of the High-level
•Sewer, Brookline, 75-

incli by 78-inch brick and
concrete sewer in trench.

Part of Section 82, Exten-
sion of the High-level
Sewer, Brookline, 78-

inch by 84-inch brick and
concrete sewer in trench
and tunnel.

11

$4,295 00

40,550 00

27,500 00

44,430 00 2

44,535 00

$3,850 00 2

39,431 00 2

25,500 00 2

40,320 00

43,350 00 2

Robb-Mumford Boiler
Co., Boston.

D. F. O'Connell, Bos-
ton.

Chas. G. Craib & Co.,
Winthrop, Mass.

T. J. O'Connell, Bos-
ton.

Jas. Drisooll & Son,
Brookline, Mass.

Contract completed. Contract based upon this bid.
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Appendix No. 4.

the Year 1907. — Sewerage Works.

North Metropolitan System.

Date
of Contract.

8.

Date of

Completion of

Work.

9.

Prices of Principal Items of

Contracts made in 1907.

10.

Value of Work
done Decem-
ber 31, 1907.

Aug. 8, 1906,

July 16, 1907,

Jan. 5, 1907,

Sept. 4, 1907, For bulkhead complete and for furnishing all the
labor, materials, tools, appliances aud other
necessary plant, including all incidental work,
$9 per linear foot of bulkhead.

$40,205 25

3,231 00

South Metropolitan System.

Aug. 31, 1906, Feb. 12, 1907,

Apr. 9,1907,

Apr. 10, 1907,

May 29, 1907,

May 21, 1907,

Dec. 17, 1907,

Dec. 9, 1907,

Dec. 30, 1907,

Dec. 18, 1907,

For earth excavation and refill for 69-inch by 72-

inch sewer in trench, $5.50 per linear foot; for
Portland cement brick masonry, $16.50 per cubic
yard; for Portland cement concrete masonry,
$8.32 per cubic yard ; reinforced concrete piles
in place, $0.85 per linear foot; rock excavation
intrench, $5 per cubic yard; spruce lumber in
place, $20 per M feet B.M.

For earth excavation and refill for 69-inch by 72-

inch sewer in tunnel, $16 per linear foot; for
Portland cement brick masonry in tunnel shafts,
$14 per cubic yard; for Portland cement con-
crete masonry, $10 per cubic yard.

For earth excavation and refill for 75-inch by 78-
inch sewer in trench, $13 per linear foot; for
Portland cement brick masonry in trench, $15
per cubic yard; for Portland cement concrete
masonry in trench, $8.25 per cubic yard; spruce
lumber in place, $20 per M feet B.M.

For earth excavation and refill for 78-inch by 84-

inch sewer in trench, $12.50 per linear foot; for
earth excavation and refill in tunnel, $25 per
linear foot; for Portland cement brick masonry
in trench, $14 per cubic yard; for Portland ce-
ment concrete masonry in trench and tunnel,
$7.50 per cubic yard; spruce lumber in place,
$20 per M feet B.M.

$3,850 00

41,096 34

$26,501 00

45,621 66

43,242 23
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Contracts made and pending during the

Contracts relating to the South

i.

Num-
ber

of Con-
tract.

57

60

61

62

63

G4

65

2.

WORK.

Part of Section 82, Exten-
sion of the High-level
Sewer, Brookline, 78-

inch by 84-inch concrete
sewer in trench.

Part of Section 81 , Exten-
sion of the High-level
Sewer, Brookline, 78-

inch by 84-inch concrete
sewer in trench.

Part of Section 81, Exten-
sion of the High-level
Sewer, Brookline, 78-

inch by 84-inch concrete
sewer in trench and tun-
nel.

Part of Section 83, Exten-
sion of the High-level
Sewer, Brookline, 69-

inch by 72-inch concrete
sewer in tunnel.

Part of Section 85, Exten-
sion of the High-level
Sewer, Brighton, 69-

inch by 72-inch concrete
sewer in tunnel.

Part of Section 85, Exten-
sion of the High-level
Sewer, Brighton , 69-

inch by 72-inch concrete
sewer in tunnel.

Part of Section 85, Exten-
sion of the High-level
Sewer, Brighton, 69-

inch by 72- inch concrete
sewer in tunnel.

3.

Num-
ber of

Bids.

Amount of Bid.

4.

Next to Low-
est.

),415 00

57,450 00

56,690 00

59,980 00

51,056 00

94,150 00

71,400 00

Lowest.

$30,412 50 2

56,980 00 2

53,100 00 2

54,672 00 2

50,856 00 2

92,400 00 2

67,450 00 2

6.

Contractor.

T. J. O'Connell, Bos-
ton.

Bruno & Petitti, Bos-
ton.

Hugh Nawn Contract-
ing Co., Boston.

T. J. O'Connell, Bos-
ton.

Geo. M. Bryne Com-
pany, Boston.

D. F. O'Connell Co.,
Boston.

Hugh Nawn Contract-
ing Co., Boston.

2 Contract based upon this bid.
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Year 1907 — Sewerage Works— Continued.

Metropolitan System— Concluded.

Date
of Contract.

8.

Date of

Completion of

Work.

9.

Prices of Principal Items of

Contracts made in 1907.

10.

V alue of Work
done Decem-
ber 31, 1907.

July 9, 1907,

Nov. 23, 1907,

Nov. 25, 1907,

Nov. 26, 1907,

Nov. 27, 1907,

Nov. 25, 1907,

Nov. 25, 1907,

For earth excavation and refill for 78-inch by 84-

inch sewer in trench, $8.75 per linear foot; for
Portland cement brick masonry in manholes,
$16 per cubic yard; for Portland cement con-
crete masonry in trench, $8 per cubic yard; for
rock excavation in trench, $6 per cubic yard;
spruce lumber in place, $20 per M feet B.M.

For earth excavation and refill for 78-inch by 84-

inch sewer in trench, $9.50 per linear foot; for
Portland cement brick masonry, in manholes,
$15 per cubic yard; for Portland cement ma-
sonry, in trench, $8.50 per cubic yard; for rock
excavation, in trench, $3.50 per cubic yard;
spruce lumber in place, $20 per M feet B.M.

For earth and rock excavation and refill for 78-

inch by 84-inch sewer in tunnel, $29.50 per linear
foot; for earth and rock excavation and refill

in trench, $12 per linear foot; for Portland
cement brick masonry in manholes and tunnel
shaft, $18 per cubic yard; for Portland cement
concrete masonry in trench, $8 per cubic yard;
for Portland cement concrete masonry in tun-
nel, $10 per cubic yard; for rock excavation in
trench, $4 per cubic yard; spruce lumber in
trench in place, $20 per M feet B.M.

For earth and rock excavation and refill for 69-

inch by 72-inch sewer in tunnel, $16.75 per linear
foot; for Portland cement brick masonry in
tunnel shafts, $16 per cubic yard; for Portland
cement concrete masonry in tunnel, $10 per
cubic yard ; for rock excavation in tunnel, $10
per cubic yard.

For rock excavation and refill for 69-inch by 72-

inch sewer in tunnel, $28 per linear foot; for
Portland cement brick masonry in tunnel shafts,
$16 per cubic yard; for Portland cement con-
crete masonry in tunnel, $10 per cubic yard.

For rock excavation and refill for 69-inch by 72-

inch sewer in tunnel, $28 per linear foot; for
Portland cement brick masonry in tunnel shafts,
$20 per cubic yard; for Portland cement con-
crete masonry in tunnel, $10 per cubic yard.

For earth and rock excavation and refill for 69-

inch by 72-inch sewer in tunnel, $30 per linear
foot; for Portland cement brick masonry in
tunnel shafts, $17 per cubic yard; for Portland
cement concrete masonry in tunnel, $9 per cubic
yard.

$30,732 61

1,760 00

2,453 00
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Contracts made and pending during the Year 1907 — Sewerage Works
— Concluded.

Summary of Contracts. 1

Value of Work
done December

31, 1907.

North M etropolitan System, 2 contracts,
South Metropolitan System, 12 contracts,

Total of 14 contracts made and pending during the year 1907,

$43,436 25
195.256 84

$238,693 09

i In this summary the cost of day work and contracts charged to maintenance are excluded.
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Appendix No. 5.

Eixaxclal Statement presented to the Gexerae Coert ox

Jaxeary 15, 1908.

The Metropolitan Water and Sewerage Board respectfully presents the

following abstract of the account of its doings, receipts, expenditures,

disbursements, assets and liabilities for the year ending November 30,

1907, in accordance with the provisions of chapter 235 of the Acts of

the year 1906.

Metropolitax Water Works.

The appropriations under the Metropolitan Water Acts, the receipts

which are added to these appropriations, the expenditures for the con-

struction and acquisition of works, and the balance available on Decem-

ber 1, 1907, have been as follows :
—

Appropriations under Metropolitan Water Acts, .... 640,500,000 00

Receipts from the sales of real estate, and from labor, tools and

supplies, which are placed to the credit of the Metropolitan

Water Loan Fund :
—

For the year ending November 30, 1907, . . §12,110 49

For the period prior to December 1, 1906, . . 111,271 51
153,682 00

$40,653,682 00

Amount approved for payment by the Board, out of the Metro-

politan Water Loan Fund :
—

For the year ending November 30, 1907, . . $195,680 06

For the period prior to December 1, 1906, . . 40,264,098 01
40,459,778 07

Balance December 1, 1907, f 193,903 93

The amount approved by the Board for maintenance and operation of

the Metropolitan Water Works during the year ending November 30,

1907, was $386,744.17.

Sums received from sales of water to municipalities not belonging to

the District and to water companies, and from municipalities for admis-

sion to the District, have been applied as follows :
—
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For the period prior to December 1, 1906, distributed to the cities

and towns of the District, as provided by section 3 of the Metro-

politan Water Act, $219,865 65

For the year ending November 30, 1907, applied to the Metro-

politan Water Loan Sinking Fund, as provided by chapter 238,

Acts of 1907, 7,156 43

$227,022 08

The Board has also received the following sums from rentals, land

products and other sources, which, according to section 18 of the Metro-

politan Water Act, are applied by the Treasurer of the Commonwealth

to the payment of interest on the Metropolitan Water Loan, to sink-

ing fund requirements, and expenses of maintenance and operation of

works :
—

For the year ending November 30, 1907, $7,986 15

For the period prior to December 1, 1906, 130,832 04

$138,818 19

Metropolitan" Sewerage Works.

The appropriations for the construction of the Metropolitan Sewerage

Works, the receipts which are added to the appropriations, and the ex-

penditures for construction, are given below, as follows :
—

North Metropolitan System.

Appropriations under the various acts, including

those for the Revere, Belmont and Maiden exten-

sions, $6,160,865 73

Receipts from sales of real estate and from miscel-

laneous sources, which are placed to the credit of

the North Metropolitan System :
—

For the year ending November 30, 1907, . .
-

For the period prior to December 1, 1906, . . 17,153 40

Amount approved for payment by the Board l out of

the Metropolitan Sewerage Loan Fund, North

System :
—

For the year ending November 30, 1907, . .
- 117,437 95

For the period prior to December 1, 19u6, . . - 6,128,585 21

$6,178,019 13 $6,146,023 16

Balance North Metropolitan System Dec. 1, 1907, . . $31,995 97

i The word "Board" refers to the Metropolitan Sewerage Commission and the Metropolitan

Water and Sewerage Board.
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South Metropolitan System.

Charles River Valley Sewer.

Appropriations under the various acts, . . . f800,046 27

Amount approved by the Metropolitan Sewerage

Commission for payment on account of the Charles

River Valley Sewer, ...... - $800,046 27

Neponset Valley Sewer.

Appropriations under the various acts, . . . $904,000 00

Receipts for pumping, which are placed to the credit

of the South Metropolitan System,.... 109 50

Amount approved by the Board for payment on

account of the Neponset Valley Sewer :
—

For the year ending November 30, 1907, . .
-

For the period prior to December 1, 1906, . .
- 911,531 46

High-level Sewer and Extension.

Appropriations under the various acts, . . . §7,163,000 00

Receipts from sales of real estate and from miscella-

neous sources, which are placed to the credit of

the South Metropolitan System :
—

For the year ending November 30, 1907, .

For the period prior to December 1, 1906, .

Amount approved by the Board for payments on

account of the High-level Sewer and Extension :
—

For the year ending November 30, 1907, .

For the period prior to December 1, 1906, .

18,874,399 02 $8,151,155 75

Balance, South Metropolitan System, Dec. 1, 1907, . . $723,243 27

For the maintenance and operation of sewerage works annual appro-

priations are made. The balances, appropriations and expenditures for

the year ending November 30, 1907, are as follows: —
Maintenance of North Metropolitan System.

Appropriated for the year ending November 30, 1907, . . . $143,000 00

Receipts from pumping and from other sources, which are re-

turned to the appropriation :
—

For the year ending November 30, 1907, 1,220 54

474 28

6,768 97

__ 478,342 78
- 5,961,235 24

$144,220 54
Amount approved for payment by the Board :

—
For the year ending November 30, 1907, 136,641 74

Balance December 1, 1907, $7,578 80
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Maintenance of South Metropolitan System.

Appropriated for the year ending Nov. 30, 1907, .... $100,500 00

Receipts from sales of property and for pumping, which are re-

turned to the appropriation :
—

For the year ending November 30, 1907, 12 30

|100,512 30

Amount approved for payment by the Board :
—

For the year ending November 30, 1907, 96,157 34

Balance December 1, 1907, . . . . . . . $4,354 96
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Appendix ]lNo. 6.

Legislation of the Year 1907 affecting the Metro-

politan Water and Sewerage Board.

ACTS OF 1907

[Chapter 165.]

An Act relative to assessments for the maintenance of

the metropolitan park, sewer and water districts.

Be it enacted, etc., as follows:

Section 1. Annual appropriations shall be made for the Annual appro-

maintenance of parks and boulevards under the charge of the Smdefo^the
6

metropolitan park commission, and for the maintenance of JSEs, etc^tiw

the north and south metropolitan systems of sewerage, and water^ystem
p r\ • i _e xi x i-x x x t and the metro-
ior the maintenance 01 the metropolitan water system under poiitan sewer-

the control of the metropolitan water and sewerage board,
age sys em '

and such appropriations shall be apportioned and assessed by

the treasurer and receiver general in the manner now pro-

vided by law.

Section 2. Of the amount so assessed and collected, any Balance re-

balance remaining on the thirtieth day of November in any S?ried
g
toac

b
-

e

year shall be carried forward to the next year, and shall be ceeSng year",

taken into account in making the assessments for that year.

Section 3. All acts and parts of acts inconsistent with Repeal,

this act are hereby repealed.

Section 4. This act shall take effect upon its passage.

[Approved March J+, 1907.

[Chapter 172.]

An Act to approve the purchase by the united states
of america of a tract of land on deer island, in bos-

ton harbor, and to cede' jurisdiction over the same
to the general government.

Be it enacted, etc., as follows:

Section 1. The consent of the Commonwealth of Massa- The United

chusetts is hereby granted to the United States of America qui^a'cTrtafn
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tract of land to the purchase, for fortification purposes, from the city of
on Deer Island L ' L L "

in Boston Boston, of a certain tract of land on Deer Island m Boston
harbor.

harbor, containing a total area of about one hundred acres

above mean low water mark; the said tract being marked on

the grounds by certain monuments, and being designated on

a map entitled^" Plan showing land at Deer Island, Boston

Harbor, Mass., acquired by the United States under provi-

sions of Act of Congress approved June 25th, 1906 ", dated

United States Engineer Office, Boston, Massachusetts, Sep-

tember twenty-nine, nineteen hundred and six, and signed by

Edw. Burr, major, corps of engineers ; a copy of said plan

with a copy of the deed of conveyance to the United States

of the aforesaid land being recorded in Suffolk registry of

deeds, book 3177, page 577.

jurisdiction Section 2. Jurisdiction over the tract so purchased, in-
ceded, mclud- *-

<3^aoS
)

a
S

c

t
-

rips c^U(^mo jurisdiction over the two strips of land lying within

monweaUhfor" ^e tract described in section one, which were acquired by the

s

e
Ttem

se Commonwealth of Massachusetts under a taking made by the

board of metropolitan sewerage commissioners, dated April 2,

1890, and recorded with Suffolk deeds, book 1928, page 42,

the said two strips being the fifth and sixth parcels described

in said taking, is hereby ceded to the United States of

monweaUh °re-
America : provided, and the cession and consent aforesaid are

jurisd?Sn
rent giyen upon the express condition that the Commonwealth

shall retain concurrent jurisdiction with the United States in

and over the lands so purchased, as well as in and over the

aforesaid two strips of land lying within the tract described

in section one, so far as that all civil processes and such crim-

inal processes as may issue under authority of the Common-
wealth against any person or persons charged with crimes

committed without the said tract of land, including also the

two strips of land aforesaid, may be executed thereon, in the

same manner as though this cessation and consent had not

been granted.

may
a
be owm- Seotion 3. The United States government is hereby au-

pied and filled, thorized, upon such terms and conditions as may be pre-

scribed by the harbor and land commissioners, to occupy and

fill such flats belonging to the Commonwealth, and to place

such structures in or over the tide water adjacent to the area

herein authorized to be purchased as may be necessary for

the purposes for which said area is to be used. »
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Section 4. This act shall be void unless a suitable plan Plans to be
1 deposited with

or plans of the premises purchased by the United States ^^^Jm-^
under the provisions of this act shall be deposited in the office monweaith.

of the secretary of the Commonwealth within one year after

its passage.

Section 5. Nothing contained herein shall abridge or Certain rights
° "of the Com-

affect the right and title of the Commonwealth in and to the monweaith not
° ... abridged.

two strips of land included in the tract described in section

one/ and acquired under the taking aforesaid by the board of

metropolitan sewerage commissioners, the said two strips be-

ing the fifth and sixth parcels described in said taking.

Section 6. This act shall take effect upon its passage.

[Approved March 6, 1907.

[Chapter 200.]

An Act making an appropriation for operating the

south metropolitan system op sewage disposal.

Be it enacted, etc., as follows:

Section 1. A sum not exceeding one hundred thousand So^h metro-
pohtan system
of sewag
disposal.

five hundred dollars is hereby appropriated, to be paid out of
f.

sewap
the South Metropolitan System Maintenance Fund, for the

cost of maintenance and operation of the south metropolitan

system of sewage disposal, comprising a part of Boston, the

cities of Newton and Waltham, and the towns of Brookline,

Watertown, Dedham, Hyde Park and Milton, during the fis-

cal year ending on the thirtieth day of November, nineteen

hundred and seven.

Section 2. This act shall take effect upon its passage.

[Approved March llf, 1907.

[Chapter 201.]

An Act making an appropriation for operating the
north metropolitan system of sewage disposal.

Be it enacted, etc., as follows:

Section 1. A sum not exceeding one hundred and forty- North metro-
,, ,. ..

n .

J politan system
three thousand dollars is hereby appropriated, to be paid out °? sewage

of the North Metropolitan System Maintenance Fund, for the
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maintenance and operation of the system of sewage disposal

for the cities and towns included in what is known as the

north metropolitan system, during the fiscal year ending on

the thirtieth day of November, nineteen hundred and seven.

Section 2. This act shall take effect upon its passage.

[Approved March Ik, 1907.

Disposition of
money re-
ceived for
water outside
of the metro-
politan district,
etc.

[Chapter 238.]

An Act kelative to the disposition of money received

foe water furnished outside of the metropolitan dis-

trict by the metropolitan water and sewerage board.

Be it enacted, etc., as follows:

Section 1. All sums of money which shall be paid into

the treasury of the Commonwealth by any city or town not

belonging to the metropolitan water district, or by a water

company in any such city or town, for water furnished under

the provisions of section three of chapter four hundred and

eighty-eight of the acts of the year eighteen hundred and

ninety-five, and acts in amendment thereof, shall hereafter

be applied by the treasurer and receiver general to the sink-

ing fund established for the payment of bonds issued on ac-

count of the metropolitan water district.

Section 2. This act shall take effect upon its passage.

[Approved March 22, 1907.

1906, 517, § 1,

amended.

[Chapter 269.]

An Act relative to the hours of labor of workmen,
mechanics and engineers.

Be it enacted, etc., as folloivs:

Section 1. Section one of chapter five hundred and seven-

teen of the acts of the year nineteen hundred and six is hereby

amended by inserting after the word " Laws ", in the sixth

line, the following :— No laborer, workman or mechanic so

employed shall be requested or required to work more than

eight hours in any one calendar day or more than forty-eight

hours in any one week except in cases of extraordinary emer-

gency. Only a case of danger to property, to life, to public

safety or to public health shall be considered a case of ex-
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»

traordinary emergency within the meaning of this section.

Engineers shall he considered mechanics within the meaning

of this act,— and by adding at the end of the section the

words : — Threat of loss of employment or threat to obstruct

or prevent the obtaining of employment, or threat to refrain

from employing in the future shall be considered requiring,

within the meaning of this section,— so as to read as fol-

lows:— Section 1. Eight hours shall constitute a day's work Eight hours

„ ,, , , , . to constitute a
for all laborers, workmen and mechanics now or hereaiter day's work for

employed by or on behalf of the Commonwealth, or of any pioyees, etc.

county therein, or of any city or town which has accepted the

provisions of section twenty of chapter one hundred and six

of the Revised Laws. No laborer, workman or mechanic so

employed shall be requested or required to work more than

eight hours in any one calendar day or more than forty-eight

hours in any one week except in cases of extraordinary emer-

gency. Only a case of danger to property, to life, to public

safety or to public health shall be considered a case of ex-

traordinary emergency within the meaning of this section.

Engineers shall be considered mechanics within the meaning

of this act. But in cases where a Saturday half-holiday is

given the hours of labor upon the other working days of the

week may be increased sufficiently to make a total of forty-

eight hours for the week's work. Threat of loss of employ-

ment or threat to obstruct or prevent the obtaining of em-
ployment, or threat to refrain from employing in the future

shall be considered requiring, within the meaning of this sec-

tion.

Section 2. Section two of said chapter five hundred and amended
7

' § 2 '

seventeen is hereby amended by inserting after the word
" mechanic ", in the eighth line, the words : — working within

this Commonwealth,— and by inserting after the word " be ",

in the eleventh line, the words : — requested or,— and by
adding at the end of the section the words : — and every such
contract which does not contain this stipulation shall be null

and void,— so as to read as follows :— Section 2. Every Contracts void

contract, excluding contracts for the purchase of material or contSntight*

supplies, to which the Commonwealth, or of any county
hour provislon -

therein, or of any city or town which has accepted the provi-

sions of section twenty of chapter one hundred and six of

the Revised Laws, is a party which may involve the employ-
ment of laborers, workmen or mechanics shall contain a stipu-
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1906, 517, § 4,
amended.

Penalty.

lation that no laborer, workman or mechanic working within

this Commonwealth in the employ of the contractor, sub-

contractor or other person doing or contracting to do the

whole or a part of the work contemplated by the contract shall

be requested or required to work more than eight hours in

any one calendar day and every such contract which does not

contain this stipulation shall be null and void.

Section 3. Section four of said chapter five hundred and

seventeen is hereby amended by inserting before the word
" Any ", in the first line, the words :

— Any person or con-

tractor or subcontractor, or any agent or person acting on

behalf of any contractor or subcontractor, or,— so as to read

as follows : — Section Jf. Any person or contractor or sub-

contractor, or any agent or person acting on behalf of any

contractor or subcontractor, or any agent or official of the

Commonwealth or of any county, city or town who violates

any provision of this act shall be subject to a penalty of fifty

dollars for each offence. [Approved April 8, 1907.

1895, 488, § 3,
etc., amended.

To construct,
etc., a system
of metropoli-
tan water
works, etc.

[Chapter 349.]

An Act relative to supplying certain cities and towns

with water from the metropolitan water system.

Be it enacted, etc., as follows:

Section 1. Section three of chapter four hundred and

eighty-eight of the acts of the year eighteen hundred and

ninety-five, as amended by chapter three hundred and ninety-

two of the acts of the year eighteen hundred and ninety-

eight, and by chapter three hundred and forty-nine of the

acts of the year eighteen hundred and ninety-nine, is hereby

further amended by inserting after the word " and ", in the

twenty-seventh line, the words : — in case of fire or other

emergency,— and by striking out the word " other ", in the

twenty-eighth line,— so as to read as follows : — Section 3.

Said board, acting for the Commonwealth, shall construct,

maintain and operate a system of metropolitan water works

substantially in accordance with the plans and recommenda-

tions of the state board of health, contained in their report

to the legislature of the year eighteen hundred and ninety-

five, and shall provide thereby a sufficient supply of pure
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water for the following named cities and towns, and the

inhabitants thereof, to wit : — The cities of Boston, Chelsea, Metropolitan
vv 3,tGr District

Everett, Maiden, Medford, Newton and Somerville, and the

towns of Belmont, Hyde Park, Melrose, Bevere, Watertown

and Winthrop, which cities and towns shall constitute the

Metropolitan Water District; shall secure and protect the

purity of said water; shall on application furnish water to

any city or town aforesaid that at the time of application

owns its water pipe system ; shall on application admit any Certain other

other city or town, any part of which is within ten miles of towns may be
J

. . , . .
admitted.

the state house, into said water district, and furnish water to

the same on the terms prescribed by this act for the cities and

towns aforesaid, and on such payment of money as said board

may determine; shall on application furnish water to any

water company owning the water pipe system in any town

within said ten miles, on such water company assuming the

assessments of the town, if any, and making such payment
of money as said board may determine ; and in case of fire or Water may be

other emergency may from time to time furnish water to any laS?oi

city, town or water company, on such payment of money as
emergency -

said board may determine: provided, that any such city or Proviso,

town last referred to shall first have acquired the works of

any water company therein situated, constructed for the pur-

pose of supplying said city or town or its inhabitants with
water. All payments of money aforesaid shall be distributed

to the cities and towns in said district in proportion to the

total amount of the annual assessments theretofore paid by
them respectively. Said board shall furnish said water to

the city, town or company, by delivering the same into a main
water pipe, reservoir or tank of the city, town or company,
under sufficient pressure for use without local pumping, un-
less delivered in some other manner by mutual agreement
between the parties interested; and shall have the direc-

tion and control of the connections between the metropolitan
and local systems. Said board may utilize the fall of water
at any dam under their charge, and may ttereby produce
power or electricity, and may transmit such power or elec-

tricity by pipes, wires or other suitable means, and sell the
same, or the right to use such water, by written or other con-
tract, to run for a term not exceeding fifteen years. Any
person or corporation authorized by said board shall have all
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the powers relating to the production, sale and transmission

of power and electricity given by this act to said board.

Section" 2. This act shall take effect upon its passage.

[Approved May 3, 1907.

Retirement of
certain vet-
erans of the
civil war.

Proviso.

[Chapter 458.]

An Act relative to the retirement of certain veterans

in the service of the commonwealth.

Be it enacted, etc., as follovjs:

Section 1. A veteran of the civil war in the service of the

Commonwealth, if incapacitated for active duty, shall be re-

tired from active service, with the consent of the governor, at

one half the rate of compensation paid to him when in active

service, to be paid out of the treasury of the Commonwealth:

provided, that no veteran shall be entitled to be retired under

the provisions of this act unless he shall have been in the

service of the Commonwealth at least ten years. But if, in

the opinion of the governor and council, any veteran of the

civil war in said service is incapacitated to such a degree as

to render his retirement necessary for the good of the service,

he may so be retired at any time. A veteran retired under

the provisions of this act, whose term of service was for a

fixed number of years, shall be entitled to the benefits of the

act without reappointment.

Section 2. This act shall take effect upon its passage.

[Approved May 28, 1907.

1903, 383, § 3,

amended.

Boston ex-
cepted in pro-
vision relative
to expending
certain per cent
of valuation
for new sewers,
etc.

[Chapter 464.]

An Act relative to the construction of sewers and

drains by certain cities and towns.

Be it enacted, etc., as follows:

Section 1. Section three of chapter three hundred and

eighty-three oft the acts of the year nineteen hundred and

three is hereby amended by inserting after the word " town ",

in the first line, the words :— except the city of Boston, —
so as to read as follows : — Section 3. Any city or town, ex-

cept the city of Boston, using any metropolitan sewer may,

in any year, and shall in any year specified by the officer or

board having charge of said sewers, expend one twentieth of
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one per cent of its taxable valuation, to be met by loan out-

side the debt limit, in the construction, in connection with

said sewers, of branch intercepting sewers, connections of ex-

isting sewers with intercepting sewers, branch drains, sewers,

or drains in any street where one thereof only shall have been

built, and the necessary connections aforesaid.

Section" 2. This act shall take effect upon its passage.

[Approved May 29, 1907.

[Chapter 467.]

An Act to authorize the state board of health to dele-

gate CERTAIN AUTHORITY TO BOARDS OE HEALTH, WATER

BOARDS AND WATER COMMISSIONERS IN CITIES AND TOWNS.

Be it enacted, etc., as follows:

Section 1. Section one hundred and thirteen of chapter r. l. 75, §113,

seventy-five of the Revised Laws is hereby amended by add-

ing thereto the following : — Said board may delegate the

granting and withholding of any permit required by such

rules or regulations to state boards and commissions and to

selectmen in towns and to boards of health, water boards and

water commissioners in cities and towns, to be exercised by

such selectmen, boards and commissions, subject to such rec-

ommendation and direction as shall be given from time to

time by the state board of health ; and upon complaint of any

person interested said board shall investigate the granting or

withholding of any such permit and make such orders rela-

tive thereto as it may deem necessary for the protection of

the public health,— so as to read as follows:— Section 113. state board of

. _
* health may

baid board may cause examinations of such waters to be made delegate to
^ state commis-

to ascertain their purity and fitness for domestic use or their sions etc., the
granting, etc.,

liability to impair the interests of the public or of persons of permits,

lawfully using them or to imperil the public health. It may
make rules and regulations to prevent the pollution and to

secure the sanitary protection, of all such waters as are used
as sources of water supply. Said board may delegate the

granting and withholding of any permit required by such
rules or regulations to state boards and commissions and to

selectmen in towns and to boards of health, water boards and
water commissioners in cities and towns, to be exercised by
such selectmen, boards and commissions, subject to such rec-
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ommendation and direction as shall be given from time to

time by the state board of health; and upon complaint of any

person interested said board shall investigate the granting or

withholding of any such permit and make such orders rela-

tive thereto as it may deem necessary for the protection of the

public health.

Section 2. This act shall take effect upon its passage.

[Approved May 29, 1907.

Certain cities

and towns to
equip water
service with
meters, etc.

Provisos.

How provi-
sions of act
shall apply.

[Chapter 524.]

An Act to prevent waste oe water in cities and towns

supplied erom the sources or works oe the metro-

politan water district.

Be it enacted, etc., as follows:

. Section 1. All cities, towns, districts or corporations

which derive all or any part of their water supply from the

metropolitan water works or from sources used by or under

the control of the metropolitan water district shall after De-

cember thirty-first, nineteen hundred and seven, equip with

water meters all water services thereafter installed for them,

and shall also annually equip with water meters five per cent

of the water services which were unmetered on December

thirty-first, nineteen hundred and seven; and shall also there-

after charge each consumer in proportion to the amount of

water used: provided, that no city, town or district shall, in

any one year, contract for more than the number of meters

to be installed by it during that year under the provisions of

this act; and provided, also, that a minimum rate may be

fixed for which the consumer shall be entitled to a stated

quantity of water.

Section 2. The provisions of this act shall not apply to

the water service for fire purposes only of any city, town,

fire district or individual, nor shall such service be taken into

consideration in computing metered water service. All water

used for the supply of public buildings or other premises

under the control of a city, town or district, and all water

used from the public works for the flushing of sewers, water-

ing of streets and all other purposes, except for the extin-

guishment of fires, may be paid for by the city, town or

district.
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Section 3. Meters shall receive the necessary care and fe
a
n
r

Jn̂
d
f
ain"

maintenance to secure proper efficiency and shall be tested or meters, etc.

replaced by the city, town, district or water company when-

ever there is reason to believe that the records furnished by

them are inaccurate, or whenever the service furnished is in

other respects inefficient. Cities, towns, districts and corpo-

rations may make rules and regulations relative to the care,

maintenance and protection of meters, and for properly as-

certaining and recording the amount of water actually used

during specified periods by each water consumer. Proceed-
erf

c

r

e
c

e
ê

s

t f

or

ings for the enforcement of this act shall be instituted and

prosecuted by the attorney-general upon complaint of any

party in interest.

Section 4. This act shall take effect upon its passage.

[Approved June 15, 1907.

[Chapter 570.]

An Act relative to the hours of labor of laborers,

workmen" and mechanics.

Be it enacted; etc., as follows:

Section 1. Section one of chapter five hundred and seven- 1906, 517, § 1,
-1

m
etc., amended.

teen of the acts of the year nineteen hundred and six, as

amended by section one of chapter two hundred and sixty-

nine of the acts of the year nineteen hundred and seven, is

hereby further amended by striking out the word " Satur-

day", in the thirteenth line, and inserting in place thereof

the word : — weekly,— and by adding at the end of the sec-

tion the words : — This section shall not apply to persons

employed in any state, county or municipal institution, on

the farm, or in the care of the grounds, in the stable, in the

domestic or kitchen and dining-room service, or in store-

rooms and offices,—-so as to read as follows:— Section 1. Eight hours to
7 constitute a

Eight hours shall constitute a day's work for all laborers, day's work for
J ? public em-

workmen and mechanics now or hereafter employed by or on payees, etc.

behalf of the Commonwealth, or of any county therein, or of

any city or town which has accepted the provisions of section

twenty of chapter one hundred and six of the Revised Laws.

No laborer, workman or mechanic so employed shall be re-

quested or required to work more than eight hours in any

one calendar day or more than forty-eight hours in any one
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week except in cases of extraordinary emergency. Only a

case of danger to property, to life, to public safety or to pub-

lic health shall be considered a case of extraordinary emer-

gency within the meaning of this section. Engineers shall

be considered mechanics within the meaning of this act. But

in cases where a weekly half-holiday is given the hours of

labor upon the other working days of the week may be in-

creased sufficiently to make a total of forty-eight hours for

the week's work. Threat of loss of employment or threat to

obstruct or prevent the obtaining of employment, or threat

to refrain from employing in the future shall be considered

requiring, within the meaning of this section. This section

shall not apply to persons employed in any state, county or

municipal institution, on the farm, or in the care of the

grounds, in the stable, in the domestic or kitchen and dining-

room service, or in storerooms and offices.

Section" 2. This act shall take effect upon its passage.

[Approved June 28, 1907.

[Chapter 575.]

An Act to authorize the metropolitan water and sewer-

age BOARD TO SELL CERTAIN PROPERTY FOR THE WIDENING

OF A RAILROAD IN THE TOWN OF NATICK.

Be it enacted, etc., as follows:

wlte?and
an Section 1. The metropolitan water and sewerage board

may seifiand
rd mav; i31 its discretion sell, by public or private sale, any prop-

widenfetc-fthe erty of the Commonwealth held and used for water supply

tfon°
ad loca" purposes, situated in the town of Natick on both sides of

and abutting on the Boston and Albany railroad, whether

taken by the Commonwealth by eminent domain or otherwise,

if such property is deemed necessary for the alteration, relo-

cation or widening of said railroad and is not deemed neces-

sary by said board for other public purposes.

Section 2. This act shall take effect upon its passage.

[Approved June 28, 1907.
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[Chapter 577.]

Ax Act to provide for one day's rest in seven.

Be it enacted, etc., as follows:

Section 1. Except in cases of emergency or except at the Employees to

request of the employee, it shall not be lawful for any person, day's rest in

partnership, association or corporation to require an employee

engaged in any commercial occupation, or in the work of any

industrial process, or in the work of transportation or com-

munication, to do on the Lord's day the usual work of his

occupation, unless such employee is allowed during the six

days next ensuing twenty-four consecutive hours without labor.

Section 2. This act shall not be construed as authorizing Relative to
work

any work on the Lord's day not now authorized by law; nor authorized,

as applying to farm or personal service, to druggists, to

watchmen, to superintendents or managers, to janitors, or to

persons engaged in the transportation, sale or delivery of

milk, food or newspapers.

Section 3. Whoever violates the provisions of this act Penalty,

shall be punished by a fine of not more than fifty dollars for

each offence.

Section 4. This act shall take effect on the first day of

October in the year nineteen hundred and seven. [Approved

June 28, 1907.
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WACHUSETT RESERVOIR
AREA OF WATER SURFACE 4135 ACRES
CAPACITY. 64,968,000,000 GALLONS
MAXIMUM DEPTH OF WATER _ . 129 FEET
AVERAGE » » 48 ••

AREA OF WATERSHED 118.19 SQ.MILES

WACHUSETT DAM
LENGTH OF MAIN DAM 838 FEET

« WASTE WEIR 452 »

MAXIMUM HEIGHT OF DAM ABOVE ROCK 207 -

THICKNESS OF MASONRY AT BOTTOM.. .185

NORTH DIKE
LENGTH ON WATER SIDE 2 MILES
HEIGHT AT DEEPEST POINT 65 FEET
MAXIMUM WIDTH AT BASE 1930 »

CONTENTS 5,861 ,800 CU YDS.
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