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To the Honorable the Senate and Home of Representatives of the Commonwealth
of Massachusetts in General Court assembled.

The Metropolitan Water and Sewerage Board respectfully pre-
sents the following abstract of the account of its receipts, expendi-
tures, disbursements, assets and liabilities for the year ending
November 30, 1915, together with recommendations for legislation
which it deems desirable, in accordance with the provisions of chap-
ter 235 of the Acts of the year 1906.

Construction.
The loans authorized for expenditures under the Metropolitan

Water acts, the receipts which are added to the loan fund, the ex-
penditures for the construction and acquisition of works, and the
balance available on December 1, 1915, have been as follows:

Cjbc CommontocaltJ) of Massachusetts.
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Metropolitan Water Works

ABSTRACT OF ANNUAL REPORT, 1915, AUTHORIZED BY
CHAPTER 235, ACTS OF 1906.

Loans authorized under Metropolitan Water acts, . . . $42,798,000 00
Receipt from town of Swampscott for admission to Metropolitan

Water District, paid into Loan Fund (St. 1909, c. 320), . 90,000 00
Receipts from the sales of property which are placed to the

credit of the Metropolitan Water Loan Fund:
For the year ending November 30, 1915, $1,792 16
For the period prior to December 1, 1914, , 242,911 42

244,703 38

$43,132,703 38
Amount approved for payment by the Board out of the

Metropolitan Water Loan Fund;
For the year ending November 30, 1915, , $409,598 46
For the period prior to December 1, 1914, 42,386,391 43

42,795,989 89
Balance December 1, 1915, $336,713 49



METROPOLITAN WATER BOARD. [Jan.O

The amount of the Metropolitan Water Loan bonds issued at the
end of the fiscal year was $42,536,000, bonds to the amount of
$490,000 having been issued during the year. Of the amount issued,
$41,398,000 were sinking fund bonds, and the remainder, amounting
to $1,138,000 were issued as serial bonds.

At the end of the year the amount of the outstanding bonds was
$42,494,000, as bonds issued on the serial payment plan to the
amount of $42,000 had been paid. During the fiscal year $17,000
in serial bonds has been paid.

The Metropolitan Water Loan Sinking Fund amounted on Decem-
ber 1, 1915, to $12,491,245.25, an increase during the year of
$957,791.80.

The net debt on December 1, 1915, was $30,002,754.75, a decrease
during the fiscal year of $484,791.80.

Maintenance.
Amount appropriated for the maintenance and oper-

ation of works, for the year ending November 30,
1915, $460,835 00

Special appropriation (chapter 369, Acts of 1915), . 115 00
Special appropriation for protection of water supply

in aqueducts (1911) remaining,
.... 9,930 60

Special appropriations for protection and improve-
ment of the water supply (1912 and 1913) re-
maining, 35,143 37

Receipts credited to this fund for the year ending
November 30, 1915, 43,326 13

5549,350 10
Amount approved by Board for maintenance and operation of

works during year ending November 30, 1915, .... 436,129 64

Balance December 1, 1915, $113,220 46

This balance includes the sum of $9,930.60, the amount remain-
ing unexpended of the special appropriation for the protection of the
water supply in acqueducts, and the sums of $2,713.93, the amount
remaining unexpended of the special appropriation in 1912, and
$1,874.38, of the special appropriation in 1913 for the protection and
improvement of the water supply.

The Board has also received during the year ending November
30, 1915, $43,326.13 from rentals, the sale of land, land products
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R J ?• fn< irom other proceeds from the operations of theBoard, which, according to section 18 of the Metropolitan Water
- ,a e applied by the Treasurer of the Commonwealth to the pay-ment of interest on the Metropolitan Water Loan, to sinking fundrequirements, and expenses of maintenance and operation of works
W'ater

I

Distric t
to Metr°P °Htan

Suras received from sales of water to municipalities not belongingto the District and to water companies, and from municipalities foradmission to the District, have been applied as follows;
For the period prior to December 1, 1906, distributed to the citiesand towns of the District, as provided by section 3 of the Met-ropolitan Water Act,
For the period beginning December 1, 1906,' and prior to December

$2l9 ’ 865
1, 1914, applied to the Metropolitan Water Loan Sinking Fundas provided by chapter 238 of the Acts of 1907 ’

Foi- the year beginning December 1, 1914, and ending November30, 1910, applied to the Metropolitan Water Loan Sinking Fundas provided by said last-named act,
°

J4,070 7 1

$285,510 53

It appears from the foregoing financial statement that on Decem-ber 1, 1910, the balance remaining unexpended on account of theamount of the Metropolitan Water Loan Fund, authorized for theconstruction and acquisition of works, was $336,713.49 This balance consists principally of the amount appropriated for the im-provement of Beaver Dam Brook and the amounts remaining forre completion of the 60-mch main from the Weston Aqueduct todie Chestnut Hill Reservoir, of the power plant at the Sudbury
pipelines a reSerV °ir and tOWCr ° n Be]leVUC HilI> with connecting

tlJw qrr °f the ;lisp °Sal of the ele( 'tric energy developed atthe Wachusett power plant after October 1, 1916, when the existingcon r a t expires should receive early attention, as it is possibletha it may be for the best interests of the Metropolitan WaterDistrict to connect the Wachusett and Sudbury power plants by atransmission line.
This arrangement would increase the reliability of the service andif a contract for the disposal of the energy is made early in the ’year

so as to allow time for the construction of the transmission fine
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before October 1, the energy could be sold for delivery at either the
Wachusett power plant in Clinton or at the Sudbury power plant
in Southborough, as may be found to be most desirable.

The transmission line would be about 15| miles in length, and
could be located on the Wachusett Aqueduct and Sudbury Reser-
voir lands for the entire distance, with the exceptions of crossings
over highways and railroads. An alternative location over private
land for a distance of 900 feet would be more desirable from a
construction standpoint, provided satisfactory arrangements can be
made for the acquisition of the rights required.

The estimated cost of a two-circuit underground cable line for a
distance of 700 feet from the Wachusett power station and a one-
circuit overhead transmission line on expanded steel truss poles for
the remainder of the distance is $60,000.

To provide for the satisfactory operation of the Weston Aqueduct
supply mains when the Sudbury power plant is put into operation,
some additional valves and connections should be installed between
these mains and the low-service mains at Chestnut Hill Reservoir
in Brighton and at Coolidge Corner in Brookline, and some of the
meters on the mains in Brookline, which were acquired from the
City of Boston, should be relocated at the Boston boundary line.

With the present arrangement of the meters on the low-service
mains in Brookline and Somerville, which were recently acquired
from the City of Boston, the city is charged with any leakage which
may be taking place from these mains, which are now the property
of the Board, and in order to remedy' this condition it will be neces-
sary' to relocate all of the meters at the Boston boundary line.

The estimated cost of making these connections and relocating
all of the meters is $35,000.

The service furnished to the higher portions of Hyde Park and
Milton through the existing 12-inch main has not been entirely sat-
isfactory' at times during the past .vear, because of the interruption
of the regular service due to the use in common by the Boston Water
Department and this department of the section of the line about
2,200 feet in length, located in Poplar Street, West Roxbury, which
belongs to the City of Boston, and to a leak which occurred in the
single line of flexible jointed pipe under the Neponset River, which
required ten days for repairs. During this period the supply was
maintained through the city' of Boston pipes by pumping to its
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standpipe on Fairmount in Hyde Park. The disposal of this stand-
pipe and the reservoir at its base has been under consideration by
the city, and if the standpipe should be abandoned, a second pipe
line should be laid in Poplar Street, West Roxbury, and under the
Neponset River, to insure a reliable service for the Milton and Hyde
Park extra high-service district.

The estimated cost of laying a separate 12-inch pipe line for this
department in Poplar Street and another flexible jointed 12-inch
pipe line under the Neponset River is $7,000.

When the northern extra high-service supply was introduced into
Arlington in 1899, the town granted this department the right to use
in common with the town of Arlington the water pipes belonging to
the town, so far as necessary for the purpose of conveying water
into the standpipe and to the town of Lexington. Satisfactory
service is not now furnished by the use of the Arlington mains in
common, and it seems desirable to lay a 16-inch Metropolitan Water
Works main from the standpipe to the Lexington boundary line, a
distance of about 6,000 feet, during the present year, provided the
pipe can be purchased at a reasonable price.

Wdien the new Arlington pumping station was built in 1907 an
Allis Chalmers high-duty, horizontal, cross compound, fly-wheel
type pumping engine, having a capacity of 1,500,000 gallons per
day, was installed for regular service, and a low-duty, horizontal,
duplex compound, direct acting Blake & Knowles pumping engine,
having a capacity of 1,500,000 gallons per day, was installed for
emergency service.

During the hot, dry weather in summer the consumption of the
northern extra high-service district is at the rate of over 2,500,000
gallons per day at times, and satisfactory service cannot be furnished
by the present equipment because of the large amount of steam
required to operate the Blake pump and the numerous complaints
received when this pump is in operation of water hammer in the
pipe lines. If the Allis engine should be out of service for any reason
during this season of maximum consumption, the supply could not
be maintained with the Blake pump. Under these conditions it
seems to be desirable to provide for the removal of the Blake pump
and the installation of a new pumping engine at this station.

The estimated cost of these improvements is $48,000, of which
about one-half is for the pipe line.
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There Is a balance of $196,000 now remaining from the appro-
priation of $600,000 authorized by chapter 694 of the Acts of 1912
for the purchase of certain property from the city of Boston, and
it is recommended that authority be given to issue bonds under
this appropriation from time to time as may be required for the
above projects.to a total amount not exceeding $150,000, subdivided
as follows:

Transmission line, Wachusett power station to Sudbury power station, 160,000
Connections and relocations of meters for Low Service district, . . 35,00035,000
Improvements in Southern Extra High Service pipe line, 7,000
Improvements in Northern Extra High Service works, .... 48,000

$150,000

When the City of Boston took Cochituate Lake as a water supply
it also acquired the outlet to Dudley Pond, containing 1 acre and 30
rods, and took possession of its waters. This pond lies in a north-
easterly direction from the northern division of the lake, and con-
tains 81 acres at an elevation of about 12 feet above the lake.

The waters of this lake when first taken were pure and soft, and
the pond was connected with the lake in the year 1861, thirteen
years after the introduction of water into the city of Boston. For
a number of years the territory about this pond was unoccupied, and
there was no probable pollution of its waters from human habita-
tion. Inasmuch as the city owned nothing but a small portion of
land immediately about the outlet of the pond, it had no means of
protecting itself against the occupation of its shores. The attractive
nature of the pond has in recent years brought many summer resi-
dents, who have established themselves in some cases upon the very
margin of the pond. It will only now be possible to avoid the dangers
of pollution from household waste by very extensive purchases of
land and houses, which the value of the waters of this small pond
does not in the opinion of the Board justify. The waters of this
pond have not been used for a number of years, and the Board is
of the opinion that it will not be safe in the future to use this as a
source of domestic water supply.

The Board, therefore, recommends that this pond be detached
from the Metropolitan Water Supply and restored to its original
condition.
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Metropolitan Sewerage Works.
Construction.

Hie loans authorized under the various acts of the Legislature for
the construction of the Metropolitan Sewerage Works, the receipts
which are added to the proceeds of the loans, and the expenditures
for construction, are given below, as follows:

North Metropolitan System
Loans authorized for expenditures for con-

struction under the various acts, including
those for the Revere, Belmont and Malden
extensions, North System enlargements and
extensions, New Mystic Sewer, Doer Island
Outfall extension, lowering sewer siphon
under Malden River and balance of appro-
priation under chapter 215, Acts of 1915, . 17,227,365 73

Receipts from sales of real estate and from
miscellaneous sources, which are placed to
the credit of the North Metropolitan
System:

For the year ending November 30, 1915, 153 27
For the period prior to December 1, 1914, 85,363 52

Amount approved for payment by the Board 1

out of the Metropolitan Sewerage Loan
Fund, North System:

For the year ending November 30, 1915, 137,249 63
For the period prior to December 1, 1914, 7 084 383 48

$7,312,882 52 $7,121,633 11

Balance December 1, 1915 1191,249 41
1 The word “Board” refers to the Metropolita

oiitan and Sewerage Board.
C successor, the Metro-id
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South Metropolitan System
Loans authorized for expenditures for con-

struction under the various acts, applied to
the construction of the Charles River valley-
sewer, Neponset valley sewer, High-level
sewer and extension (including Wellesley
Branch), and an additional appropriation
authorized by chapter 210, Acts of 1915, . 19,222,046 27

Receipts for pumping, sales of real estate and
from miscellaneous sources, which are
placed to the credit of the South Metro-
politan System;

For the year ending November 30,1915, . 4,972 24
For the period prior to December 1, 1914, 14,092 01

Amount approved by the Board for payment
as follows:

On account of the Charles River valley
sewer; $800,046 27

On account of the Neponset valley sewer, ■ 911,531 46
On account of the High-level sewer and

extensions:
For the year ending November 30,

1915, 72 > 447 38
For the period prior to December 1,
1914 j 7,139,151 99

$9,241,110 52 $8,923,177 10

Balance December 1, 1915, $317,933 42

The amount of the Metropolitan Sewerage Loan bonds issued at
the end of the fiscal year was $16,011,412, bonds to the amount of

$130,500 having been issued during the year. Of the amount issued,
$15,440,912 were sinking fund bonds, and the remainder, amounting

to $570,500, were serial bonds.
At the end of the year the amount of the outstanding bonds was

$15,982,412, as bonds issued on the serial payment plan to the
amount of $13,000 had been paid during the year, $29,000 having

been paid to December 1, 1915.
Of the total amount outstanding at the end of the year, $7,104,500

were issued for the North- Metropolitan System and $8,877,912 for

the South Metropolitan System. The Metropolitan Sewerage Loan
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am°Unted ° n December 1 > 1915, to $3,290,979.46, of
011 account of the North Metropolitan

Q
>S , em an d $1,195,469.60 was on account of the South Metropolitanfcystem, an increase during the year of $279,467.02.

of «6l‘S °° D“emb" '• ™ a decrease

• ?--n'-on the ab ° Ve figUreS for the North Metropolitan System
I 8 *0 ' f , ® enal bonds issued "Oder chapter 512 of the Acts of1911, of which $29,000 has been paid.

Maintenance.
North Metropolitan System.

Approbated for the year ending November 30, 1915, . . . $186,000 00Portion of appropriation under chapter 775, Acts of 1914, . 10,569 06

$196,569 06
Receipts from pumping and from other sources, which are returnedto the appropriation:

For the year ending November 30, 1915,
... 568 Q7

Amount approved for payment b}' the Board:
For the year ending November 30, 1915,

..... 179 177 60
Balance December 1,1915, 8,7.960

South Metropolitan System.
Appropriated for the year ending November 30, 1915, . . $ll7 85'! onReceipts from sales of property and for pumping, which are re-turned to the appropriation:

For the year ending November 30, 1915,
... 145 2g

1118,000 28Amount approved for payment by the Board
For the year ending November 30, 1915 108,060 86

Balance December 1 1915 19,939 42

The balance of $191,249.41 on account of construction in theAorth Metropolitan System consists almost entirely of the amountsappropriated and remaining unexpended for lowering the sewer siphon
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under Malden River and the extension of the sewer outfall at Deer
Island.

The expenditures for construction of works on the North Metro-
politan Sewerage System during the fiscal year have amounted to
$37,249.63, and on the South Metropolitan Sewerage System to
$72,447.38.

The pumping plant at the Ward Street Sewerage Pumping Station
has been in operation over ten years, and both engines and boilers
are beginning to show the results of service. The pumping engines
each have a capacity of about $50,000,000 gallons per day. In
flood periods it is necessary to run both of the engines. On account
of this condition it is necessary that both of these engines shall al-
ways be kept in condition for immediate use. This so far has been
successfully accomplished as all repairs have been made in such
manner that the engine has been left in condition for service for the
night shift, if necessary.

The most important repairs so far on these engines have been in
the valves, but the moving parts, such as main bearings and other
heavy parts, have never been repaired and probably soon will need
attention. In such case it would be impossible to make these re-
pairs in such manner as to keep the two engines in readiness for
service.

At the time of the erection of this plant, foundations were pre-
pared for a third engine of the same type. These engines cost about
$225,000, including boilers. The boiler plant probably had a cost of
about $25,000, so that these engines alone cost in the neighborhood
of $lOO,OOO each.

Since the completion of this station the steam turbine engine has
been greatly improved, and there are numerous turbine driven
centrifugal pumps in use which are giving satisfactory service. The
foundation already constructed at this plant would be entirely suit-
able for the installation of such a turbine driven pump.

Several plants of this type have been examined, and it is believed
that such a pump would be satisfactory for our needs. It is esti-
mated that one could be installed at'this station for about $20,000,
not including piping. While the centrifugal pump is not as efficient
and economical as the high duty pumps iu service at this station,
yet there is much to be said on the side of the centrifugal for pump-
ing sewage. At present there is a large expenditure for valve repairs



1916.1 HOUSE— No. 1171. 11

w-liich would be entirely eliminated on the other type; also oil,packing and other supplies would be very much less.The boilers m this station, of which there are four, are of theDean type, vertical, internally fired. The service of the station
requires that at least two of these boilers should be in continuous
operation, leaving a duplication under ordinary circumstancesAfter ten years of service, however, these boilers are showing signsof wear, and there have been several times when repairs have been
going on in two of these boilers, leaving at such a time no duplica-tion whatever.

Ihe Board recommends that two additional boilers of the same
tjpe as those existing should be added to the plant. These willcost about $12,000, exclusive of piping. It is believed that $40,000would be a sufficient sum to cover the expense of the installation ofsuch additions as are necessary-at the Ward Street Pumping Station
and it is recommended that authority be given to issue SewerageLoan bonds to the amount of $40,000 for that purpose.

The Board will present at an early date a detailed statement ofall its operations for the past year, as well as the required tablesand statistics.
Respectfully submitted,

HENRY P. WALCOTT,
Edward a. McLaughlin
THOMAS E. DWYER,

.1/ etropolitan Water and Sewerage Board.
January 17, 1916.




