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Boston, December 7, 1949.

To the Honorable Senate and House of Representatives

This report like that made by the Joint Board under
the provisions of chapter 41 of the Resolves of 1948,
as it appears in House Document No. 2151 of 1949, is
for the purpose of bringing to the attention of the mem-
bers of the Honorable Senate and House of Representa-
tives ways and means for the proper disposal of sewage
in the South Metropolitan Sewerage District and to the
extension of said district for the purpose of preventing
pollution of the inland and tidal waters of the Common-
wealth.

The authority for the Joint Board to act in these
matters is set forth in chapter 57 of the Resolves of 1949,
which reads as follows:

Resolved, That the joint board, composed of the department of
public health and the metropolitan district commission, established
by chapter forty-one of the resolves of nineteen hundred and forty-
eight to make an investigation relative to the disposal of sewage in the
south metropolitan sewerage district and to the extension of said dis-
trict, is hereby revived and continued until the first Wednesday in
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December in the year nineteen hundred and forty-nine, at which time
said joint board shall report to the general court its findings and rec-
ommendations by filing the same with the clerk of the house of rep-
resentatives. Such board shall also study the subject matter of cur-
rent house document numbered twenty-six. hundred and three. Said
joint board may expend such sums as may be appropriated therefor.

As early as 1899 pollution of Boston Harbor and its
tributaries had become sufficiently acute as to warrant
the Legislature to demand an investigation by the then
State Board of Health and a report relative thereto.
Similarly in 1917, investigations were made jointly by
the Chairman of the Metropolitan Water and Sewerage
Board, the Commissioner of Health of the State Depart-
ment of Health and the Commissioner of Public Works
of the city of Boston and in the years 1929 and 1930
under the provisions of chapter 29 of the Resolves of
1929 a special commission was organized to investigate
and report. Similar investigations were made and reports
submitted in accordance with the provisions of chapter
42 of the Resolves of 1935 and by the Special Unpaid
Recess Commission created by chapter 79 of the Resolves
of 1938. All of these investigations were expected to
result in improved conditions which would be brought
about through construction activities of the Metropolitan
District Commission under funds specifically appro-
priated by the Legislature, authorization for which totals
at the present time for both the North and South Metro-
politan Sewerage districts some 844,000,000, of which
$23,602,000 would be chargeable to the South Metro-
politan Sewerage District. Such construction activities
are necessary not only to protect the public health but
also in order to comply with the provisions of chapter 615
of the Acts of 1945 which obligates the Department of
Public Health to prescribe rules and regulations to pre-
vent pollution or contamination of any or all of the lakes,

Approved August 15, 1949.
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ponds, streams, tidal waters and flats within the Common-
wealth or of the tributaries of such tidal waters and
flats. They are necessary also in order that the Com-
monwealth may abide by the standards of water quality
established by the New England Interstate Water Pollu-
tion Control Commission. Adequate sewerage and
suitable means of sewage disposal also are necessary in
order to comply with the provisions of Public Law 845
of the 80th Congress relative to pollution control of
inland and tidal waters.

In this connection it is pointed out that adequate
sewage treatment works are nearing completion for the
treatment of the sewage collected in the South Metro-
politan system and works are being designed for that of
the North Metropolitan system.

The report of the Joint Board made under the provi-
sions of chapter 41 of the Resolves of 1948 emphasized
the necessity of extending the South Metropolitan sewer-
age system to intercept the sewage of the towns of Natick
and Framingham because of the effect of the untreated
and treated sewage of these towns on the Sudbury River
and its tributaries and as a result of the investigation
legislation was introduced to the General Court of 1948
to make possible the addition of Natick and Framingham
to the South Metropolitan Sewerage District, but inas-
much as Natick elected not to participate in such a
program the legislation provided only for agreements
to be made between the town of Framingham and the
Metropolitan District Commission for such admission
to the District. The limited time available for studies
during 1948 under chapter 41 of the Resolves of 1948
was not such as to permit proper consideration of other
municipalities, viz: Hingham, Sharon, Westwood, Ash-
land, Weston, Dover, Randolph, Holbrook and Wayland
where local conditions warrant the need for the disposal
of sewage other than by local disposal works. Ac-
cordingly, the investigation of the Joint Board under the
provisions of chapter 57 of the Resolves of 1949 has been
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chiefly limited to a review of the previous report made
in the matter of Framingham and Natick disposal and
the disposal of sewage from these other municipalities.

Investigation under Chapter 57 of the Resolves
of 1949.

At the meeting of the Joint Board held under the provi-
sions of chapter 57 of the Resolves of 1949 on September
25, 1949, Vlado A. Getting, M.D., Commissioner of Public
Health, was made chairman and Mr. William T. Mor-
rissey, Commissioner of the Metropolitan District Com-
mission, was named co-chairman and Mr. Nelson Molt
of the Metropolitan District Commission, was elected
secretary. At this meeting it was also voted to engage
the engineering services of Camp, Dresser & McKee,
Consulting Engineers of Boston, to make the necessary
field examinations and calculations which would be re-
quired in order to ascertain the ways and means of supple-
menting the present South Metropolitan Sewerage Dis-
trict in order to intercept when practicable the sewage
of the municipalities under consideration.

The report of Camp, Dresser & McKee, dated Decem-
ber 7, 1949, is appended. This report together with the
report of these engineers made under the provisions of
chapter 41 of the Resolves of 1948, which was published
as House Document No. 2151 of 1949, would show that
it is practicable to extend the South Metropolitan Sewer-
age District so as to intercept the sewage of Hingham,
Sharon, Westwood, Ashland, Weston, Dover, Randolph,
Holbrook and Wayland and that relief will be required
for the South Metropolitan high level sewer before 1975,
whether or not the District is so extended. The necessity
for providing relief for the South Metropolitan high
level sewer has been recognized for a number of years
and this recognition has extended to the design of certain
sewers by the Construction Division of the Metropolitan
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District Commission whereby the sewage from the present
Charles River Valley system which intercepts the sewage
of sections of Newton, Waltham, Watertown and the
Brighton district of the city of Boston would be diverted
from the South Metropolitan system into the North
Metropolitan sewerage system with the understanding
that there would be gradual separation of ground water
and storm water from the South Metropolitan system
over a period of years.

If the diversion from the Charles River Valley system
is carried out as proposed, it is estimated by our con-
sulting engineers that a population of about 730,000
may be expected in the remainder of the existing South
Metropolitan Sewerage District by 1975 and a population
of about 779,000 if the additional towns are included as
proposed by these engineers.

Measurements and estimates of the flow of sewage
made by our consulting engineers based on continuous
gagings of the sewage flow show that with the proposed
diversion of the Charles River Valley system the peak
dry-weather flow at the lower end of the Southern high
level sewer will be about 228,000,000 gallons per day in
1975 without the extension of the District to intercept
the eleven municipalities above referred to, and about
245.000. gallons per day if the District is extended to
intercept sewage from these municipalities. These
studies show also that the capacity of the high level
sewer of the South Metropolitan sewerage system at its
lower end is about 300,000,000 gallons per day or
55.000. gallons per day in excess of the peak flows
to be intercepted in case the District is extended to the
towns in question. Under the proposed plan the sewage
of the towns of Framingham, Natick, Ashland, Wayland
and Weston would be discharged through the Charles
River Valley system into the North Metropolitan system
and the sewage from Hingham, Sharon, Westwood,
Dover, Randolph and Holbrook would be discharged
through the existing South Metropolitan sewerage system.
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The engineers’ report shows, however, that certain
branches of the South Metropolitan sewerage system
may need relief before 1975, viz.: the upper end of the
Wellesley extension, and the upstream five miles of the
upper Neponset Valley sewer if all of the industrial wastes
from existing industries now being discharged to the
Neponset River are diverted to the South Metropolitan
sewerage system. In the latter case the consulting engi-
neers indicate, however, that such relief might be de-
ferred or avoided by effective reduction of the ground
water infiltration entering through the Canton branch
together with a reduction in the volume of industrial
wastes produced by reuse for industrial purposes so far as
practicable.

The program suggested by the consulting engineers is
to serve the town of Wayland by providing a connection
with the proposed Framingham extension sewer at
Cochituate, the town of Weston by providing a pumping
station and force main under the Charles River to dis-
charge into the proposed Framingham extension sewer
near the Newton Boat Club, the town of Dover by pro-
viding an inverted siphon connection under the Charles
River to the existing Wellesley Metropolitan sewer, the
town of Westwood by acquiring the existing Norwood
Hawes Brook sewer and the existing Norwood northeast
trunk sewer and to extend these two sewers northerly to
the Westwood town line where the sewers can serve the
center and the Islington sections of Westwood, respec-
tively. It is proposed in connection with the town of
Sharon to construct an extension sewer from near the
upstream end of the Canton-Stoughton branch in a
westerly direction to the Sharon line, and to serve the
towns of Randolph and Holbrook by acquiring an exist-
ing Braintree trunk sewer and extending it in a southerly
direction into Randolph and thence to the Randolph-
Holbrook line. They propose in connection with the town
of Hingham to construct an extension to a force main
contemplated to be built by the town of Hingham which



HOUSE No. 22631950.] 9

would have an outlet into the gravity sewer to be con-
nected into the Weymouth-Braintree branch sewer of
the South Metropolitan sewerage system. The engineers
estimate that the cost of these proposed connections and
extensions, including the supplementary Wellesley sewer
and the acquisition of existing town sewers in Norwood
and Braintree, but not including the Framingham ex-
tension, would be $2,087,880. This cost added to the
$3,061,290 estimated for the construction of the proposed
Framingham extension sewer would bring the total cost of
all the proposed improvements to $5,149,170.

The studies of our engineers show that all of these pro-
posed improvements can be made without placing an
additional financial burden on the existing members of the
District, provided that a part of the proposed Framingham
extension is paid for by special assessments against the
towns ofFramingham and Natick and the city of Newton.
In this connection it will be remembered that the 1948
report of the Joint Board referred to a special assessment
of $700,000 against the city of Newton because of the use
which that city would have of the Framingham-Natick
extension and which would make it unnecessary for the
city to build an additional intercepting trunk sewer. It
will be remembered also in connection with the 1948
report of our Joint Board that it was recommended that
a $500,000 assessment be made against the town of
Framingham and $400,000 against the town of Natick
because of the extraordinary cost to the district for ex-
tension to these municipalities.

Earlier in this report mention was made of the fact
that legislation was enacted by the General Court of 1949
to permit entrance of the town of Framingham into the
South Metropolitan Sewerage District. Legislation was
not enacted for the entrance of the town of Natick into
the district because officials representing that town felt
that their municipality should not be considered in the
enactment of such legislation. It is for this reason that
the Joint Board feels that it should take this opportunity
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to express the opinion that, regardless of the degree of
treatment now being provided for the sewage of the town
of Natick, no assurance can be given that the discharge
of either improperly purified sewage or reasonably well-
purified sewagewill not result in complaints of odors. The
effluent from every sewage treatment plant employing
biological methods regardless of the degree of treatment
contains nutrients which foster the growth of microscopical
organisms and such aquatic plants as algae and duckweed
(Lemna). Such growths have resulted in complaints of
odor and nuisance conditions in the Sudbury and Concord
rivers and their tributaries in recent years, especially dur-
ing the periods of low flow in these rivers. The engineers
in their report also bring out the fact that it would be a
considerable advantage to the town of Natick to join the
South Metropolitan Sewerage District at present inas-
much as such membership will make it unnecessary for
the town of Natick to improve and extend the existing
sewage treatment works which may soon become in-
adequate as the population in the town of Natick increases
or to rebuild the works when they reach the end of their
useful life. The Joint Board concurs with the engineers
in this regard.

Recommendations

As a result of the suggestions made by our consulting
engineers, the report of which is appended hereto, the
Joint Board recommends that legislation be enacted as
follows;

1. To provide for the revival and continuance of the
Joint Board established under the provisions of chapter
41 of the Acts of 1948 and chapter 57 of the Resolves of
1949.

2. To authorize the extension of the South Metropolitan
Sewerage District for the removal and disposal of sewage
in accordance with agreements which the Metropolitan
District Commission may enter into with any city or
town.
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3. To amend chapter 591 of the Acts of 1945, which
authorizes the extension of the South Metropolitan Sewer-
age District to the town of Hingham.

Drafts of such proposed legislation are appended

Respectfully submitted,

VLADO A. GETTING, M.D
Commissioner of Public Health

GORDON HUTCHINS,
FRANCIS H. TALLY, M.D.,
RAYMOND L. MUTTER,
WILLIAM H. GRIFFIN, D.M.D.
PAUL J. JAKMAUH, M.D.,
CHARLES F. WILINSKY, M.D.,

Public Health Council.

WILLIAM T. MORRISSEY,
Commissioner, Metropolitan District

Commission.
MAX ULIN
JOHN GRIGALI
HAROLD E. STEVENS.
EDWARD McPARTLIN.
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Investigation Relative to Sewage Disposal South Metropolitan Sewerage
District.

Account No. 8807-23.]

$5,000 00Total appropriation
Expenditures

Salaries of engineers and assistants bills of Camp,
Dresser & McKee, as per contract dated October 20,
1949 5,000 00

Unexpended balan
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In the Year One Thousand Nine Hundred and Fifty,

Resolve providing for the revival and continuanc

OF THE JOINT BOARD ESTABLISHED TO MAKE AN IN-

VESTIGATION RELATIVE TO THE DISPOSAL OF SEWAGE

IN THE SOUTH METROPOLITAN SEWERAGE DISTRICT AND

TO THE EXTENSION OF SAID DISTRICT.

1 Resolved, That the joint board, composed of the de-
-2 partment of public health and the metropolitan dis-
-3 trict commission established by chapter forty-one of
4 the resolves of nineteen hundred and forty-eight and
5 continued by chapter fifty-seven of the resolves of
6 nineteen hundred and forty-nine to make an investi-
-7 gation relative to the disposal of sewage in the south
8 metropolitan sewerage district and to the extension of
9 said district, is hereby revived and continued until the

10 first Wednesday in December in the year nineteen
11 hundred and fifty at which time said joint board shall
12 report to the general court its findings and recommen-
-13 dations by filing the same with the clerk of the house
14 of representatives. Said board may expend such sums
15 as may be appropriated therefor.

PROPOSED LEGISLATION.

Appendix I.

Cf)e Commontoealtfi of Massachusetts
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Appendix 11.

In the Year One Thousand Nine Hundred and Fifty.

An Act authorizing the extension of the metro-
politan SEWERAGE DISTRICTS.

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

1 Section 1. Section lof chapter 92 of the General
2 Laws is hereby amended by striking out the sentence
3 “The commission may contract with any other town
4 for the extension thereto of either of said systems of
5 sewage disposal, and for the reception and disposal of
6 sewage therefrom” and substituting in place thereof
7 the following: The commission may in addition
8 contract with any city or town for the extension thereto
9 of either of said systems of sewage disposal and for

10 the reception and disposal of the sewage therefrom.
11 The commission may also contract with any city or
12 town for the admission of said city or town to one of
13 the sewerage districts and may contract with any city
14 or town for the use of a part of the metropolitan
15 system as a municipal sewer. The commission may
16 also contract with any city or town for the acquisition
17 of a local sewer to become a part of the metropolitan
18 system.

1 Section 2. This act shall take effect upon its
2 passage.

Cije Commontoealtf) of Massachusetts
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Appendix 111.

In the Year One Thousand Nine Hundred and Fifty

An Act authorizing the extension op the south

METROPOLITAN SEWERAGE DISTRICT TO THE TOWN Of

HINGHAM.

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

1 Section 1. For the purposes set forth in chapter
2 591 of the acts of 1945, section 3 of the said chapter
3 591 is hereby amended by adding after the word
4 “advisable” in the last line the following: but
5 nothing in this act shall be construed as preventing
6 the metropolitan district commission from providing
7 an outlet for the sewage of the Hingham north sewer

8 district under any other arrangement as may be mutu-
-9 ally agreed upon by the board of selectmen of the town

10 of Hingham or a committee or commission of the town
11 and the said metropolitan district commission.

1 Section 2. This act shall take effect upon its
2 passage.

Cfte Commontoealtl) of Massachusetts
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Boston, December 7, 1949.

To the Joint Board relative to the Disposal of Sewage in the South Metro-
politan Sewerage District and to the Extension of Said District,
Dr. Vlado A. Getting, Chairman.

Gentlemen : Herewith is submitted the engineers’
report relative to the investigation made under the provi-
sions of chapter 41 of the Resolves of 1948, as amended
by chapter 57 of the Resolves of 1949.

In compliance with the terms of our contract with the
Joint Board, dated October 20, 1949, we have made an
investigation of the general subject of the disposal of
sewage in the South Metropolitan Sewerage District to
determine the feasibility of the extension of said District
to include the towns of Framingham, Natick, Hingham,
Sharon, Westwood, Ashland, Weston, Dover, Randolph,
Holbrook and Wayland. The current investigation is a
completion of the work started under our contract with
the Joint Board dated October 14, 1948, and reported
upon December 1, 1948. Our 1948 report was incor-
porated in the 1948 Report of the Joint Board, House
Document No. 2151 of 1948. The 1948 report dealt
with the requirements of all of the towns except Wayland,
and presented preliminary designs and cost estimates
for a sewer extension to serve the towns of Framingham,
Natick and Ashland. The current report presents esti-
mates of the requirements of the town of Wayland,
together with preliminary designs and cost estimates
for the extensions required to serve Hingham, Sharon,
Westwood, Weston, Dover, Randolph, Holbrook and
Wayland. Further consideration has been given in this
report to the probable costs to Framingham and Natick
of the disposal of their sewage through the District’s
sewers and of the feasibility and probable cost of ade-

REPORT OF CONSULTING ENGINEERS.
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quate local treatment works. The effect of extension of
the District on the probable annual costs to existing
members has also been discussed in the current report.
This report should be considered as an extension of our
1948report and the two reports should be studied together.
The results of the investigation are shown in detail in
the main body of the reports and our findings and recom-
mendations are summarized below.

Summary and Recommendations.
Our investigations reveal that all of the eleven towns

are so situated as to make inclusion within the South
Metropolitan Sewerage District feasible. Previous studies
and our own 1948 investigation indicate that relief will
be required for the South Metropolitan high level sewer
before 1975, whether or not the District is extended.
Accordingly we recommended that this relief be provided
by the diversion of the Charles River Valley system into
the North Metropolitan system now and by the gradual
separation of storm water from the South Metropolitan
system over a period of years. Our conclusion as to the
need for this relief was premised partly upon the assump-
tion that the population in the existing South Metro-
politan Sewerage District would reach 1,000,000 about
1975. This estimate, made in 1939, has now been re-
examined. In our judgment a population of about
935,000 may be expected in the existing South Metro-
politan Sewerage District about 1975. If the Charles
River Valley system is diverted as proposed, a population
of about 730,000 may be expected in the remainder of the
existing South Metropolitan Sewerage District about
1975 and a population of about 779,000 if the additional
towns are included as proposed. Our studies of the
gaging records indicate that with the Charles River
Valley system diverted, the peak dry-weather flow will
be about 228 mgd in 1975 without the extension of the
District and about 245 mgd if the District is extended.
The capacity of the southern high level sewer, 300 mgd
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at its lower end, should, therefore, be adequate for the
peak dry-weather flow until 1975 or later with or without
the extension of the District provided the Charles River
Valley system is diverted to the North Metropolitan
system. Under the proposed plan the sewage from
Framingham, Natick, Ashland, Wayland and Weston
will be discharged through the Charles River Valley
system into the North Metropolitan system and the
sewage from Hingham, Sharon, Westwood, Dover,
Randolph and Holbrook will be discharged through the
existing South Metropolitan system.

The records of continuous gagings of the sewage flow
at various points in the South Metropolitan system have
been studied to determine whether relief will be needed
on any of the branches before 1975. The studies indicate
that relief will be needed in the very near future on the
upper end of the Wellesley extension and cost estimates
have been prepared for a supplementary sewer for this
purpose. The studies also indicate that relief may be
required before 1975 for the upstream five miles of the
upper Neponset Valley sewer if all of the industrial
wastes now being discharged to the Neponset River are
diverted to the Metropolitan Sewerage System. It is
possible, however, that relief for this sewer may be
deferred or avoided by effective reduction of the ground
water infiltration entering through the Canton branch
together with a reduction in volume of industrial wastes
produced. The volume of wastes may be reduced by
the introduction of counter-current measures in the manu-
facturing processes so as to conserve water. The study
of the gagings shows that the other branch sewers in the
South Metropolitan system will have adequate capacity
until 1975 or later for the existing members of the Dis-
trict and the proposed new members.

In order to serve the town of Wayland it is proposed
to provide a connection to the new Framingham exten-
sion sewer at Cochituate. In order to serve the town of
Weston it is proposed to provide a pumping station and
force main under the Charles River to discharge into the
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proposed Framingham extension near the Newton Boat
Club. In order to serve the town of Dover it is proposed
to provide an inverted siphon connection under the
Charles River to the existing Wellesley extension sewer.
In order to serve the town of Westwood it is proposed to
acquire the existing Norwood Hawes Brook interceptor
and the existing Norwood northeast trunk sewer and to
extend these two sewers northerly to the Westwood
town line. In order to serve the town of Sharon it is
proposed to construct an extension sewer from near the
upstream end of the Canton-Stoughton branch in a
westerly direction to the Sharon line. In order to serve
the towns of Randolph and Holbrook it is proposed to
acquire an existing Braintree trunk sewer and to extend
it in a southerly direction into Randolph and to the
Randolph-Kolbrook line. In order to serve the town of
Hingham it is proposed to construct an extension to a
contemplated force main to be built by the town of
Hingham, the extension to run westerly from the Wey-
mouth-Hingham line to the divide, there to discharge
into a gravity sewer to be connected into the Quincy
branch sewer of the South Metropolitan system. The
total estimated cost of all the proposed connections and
extensions, including the supplementary Wellesley sewer
and the acquisition of existing town sewers in Norwood
and Braintree, but not including the Framingham ex-
tension, is $2,087,880. The estimated cost of construc-
tion of the proposed Framingham extension sewer, as
presented in our 1948 report, is $3,061,290. Thus, the
total estimated cost of all the proposed improvements
is $5,149,170.

Our studies show that all the proposed improvements
can be constructed without placing an additional financial
burden on the existing members of the District, provided,
a part of the cost of the proposed Framingham extension
sewer is paid for by special assessments against the towns
of Framingham and Natick and the city of Newton. In
our 1948 report we recommended as equitable a special
assessment of $700,000 against the city of Newton and
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special assessments of $500,000 and $400,000, respec-
tively, against the towns of Framingham and Natick.
Legislation was passed, chapter 670 of the Acts of 1949,
providing for the admission of the town of Framingham
to the South Metropolitan Sewerage District and pro-
viding for the use of the abandoned Cochituate water
supply aqueduct by the Metropolitan District Commis-
sion as a part of the proposed Framingham extension
sewer upon the making of an agreement with the town of
Framingham for payment of such sums as may be mutu-
ally determined to be equitable. A similar enabling act
for admission of the town of Natick to the South Metro-
politan Sewerage District, House Document No. 2603
of 1949, was not passed and no legislation was passed to
permit the Metropolitan District Commission to enter
into an agreement with the city of Newton for the use of
a part of the capacity of the proposed Framingham ex-
tension sewer and payment by the city of Newton of a
part of its cost.

Our studies show that the degree of treatment now
being provided for the Natick sewage will not be sufficient
to insure against a local odor nuisance and to eliminate
the nutrients contributing to the abnormal growths of
duckweed in the Sudbury and Concord rivers. Our
studies also show that it will be difficult to achieve these
ends with any type of treatment plant even at great
cost and that the only means by which these ends may
be assured is by the discharge of the sewage from Fram-
ingham and Natick into the Metropolitan system. We
have made estimates of cost of a high degree treatment
plant for Framingham and Natick designed to minimize
the probability of local odor nuisance and to prevent as
far as possible the odor and duckweed nuisance in the
Sudbury and Concord rivers. Our studies show that the
total annual cost to Framingham and Natick for amorti-
zation of bonds and operation of such a plant would be
greater than the cost of membership in the South Metro-
politan Sewerage District. In view of the likelihood
that both towns may be forced eventually to enter the
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District because of the probable inadequacy of any form
of local sewage treatment, it would be unwise for either
town to make expenditures for any improved facilities
for local treatment of sewage. We recommend their
admission to the South Metropolitan Sewerage District
at this time.

In order to facilitate the extension of the South Met-
ropolitan Sewerage District to include the eleven addi-
tional towns, we recommend that legislation be passed to
permit the Metropolitan District Commission to enter
into agreements with municipalities not now members of
the Sewerage Districts providing for admission into one
of the Districts and providing for entrance payments
which are mutually satisfactory. The annual assessments
against new members should conform to the require-
ments of chapter 92 of the General Laws and amendments
thereof. In order to permit the use by the city of Newton
of a part of the capacity of the proposed Framingham
extension sewer in lieu of the construction of a relief
sewer by the city of Newton, we recommend that legis-
lation be enacted to permit the Metropolitan District
Commission to enter into agreements with any munici-
palities providing for the use by such municipalities of
Metropolitan sewers in lieu of municipal sewers and
further providing for payments for such use. In order to
facilitate the acquisition by the Metropolitan District
Commission of existing trunk sewers in Norwood and
Braintree, it is recommended that legislation be enacted
to permit the Commission to enter into agreements with
municipalities for the acquisition by purchase of local
sewers. All the above legislation may be accomplished
by amendments to chapter 92 of the General Laws.

Chapter 591 of the Acts of 1945 providing for the ad-
mission of the town of Hinghara to the South Metropolitan
Sewerage District for the benefit of a part of the town has
not yet been accepted by the town. Section 3of this act
directs the Metropolitan District Commission to provide
a sewage pumping station as a part of an outlet for the
sewage of the proposed Hingham North Sewer District.
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Our studies indicate that the construction of a sewage
pumping station by the Commission may not be required.
We recommend, therefore, that section 3 of chapter 591 of
the Acts of 1945 be amended to give the Metropolitan
District Commission more latitude in determining the
engineering features of the outlet required for the sewage
of the Hingham North Sewer District.

We wish to acknowledge the co-operation and assistance
of the Metropolitan District Commission and the mem-
bers of its staff, particularly Mr. Karl R. Kennison, Chief
Engineer, Construction Division, and Mr. Thomas A.
Berrigan, Director and Chief Engineer, Sewerage Divi-
sion, and their staffs. We wish to acknowledge with
thanks the assistance rendered by the Sanitary Engineer-
ing Division of the Department of Public Health, Mr.
Arthur D. Weston, Director and Chief Engineer. We
also appreciate the co-operation and assistance of the
officials of the various cities and towns concerned in these
studies and of their consulting engineers.

Respectfully submitted

CAMP, DRESSER & McKEI

By Thomas R. Camp.
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General.

The following report on the extension of the South
Metropolitan Sewerage District is a continuation of our
report on the same subject filed December 1, 1948, and
published in House Document No. 2151 of 1948. The
current report includes the results of studies which were
started but not completed in 1948 and it includes the
results of additional studies relating to the extension of
the District to include the town of Wayland as well as
the ten towns previously considered, namely Framingham,
Natick, Hingham, Sharon, Westwood, Ashland, Weston,
Dover, Randolph and Holbrook. In order to avoid
unnecessary repetition, the current report is written
as if it were an addendum to the 1948 report, with tables
and figures numbered consecutively. The current report
and House Document No. 2151 should be studied as a unit.

In the 1948 investigation, studies were made on the
need for relief of the South Metropolitan high level
sewer. These studies were based upon continuous gagings
of the flow in the sewer at a point just upstream from the
Braintree-Weymouth pumping station. The gaging
point was sufficiently near the end of the high level
sewer to yield data to compute the total flows carried
by the South Metropolitan Sewerage system. As a result
of the study of the records of the gagings and of estimates
made previously by others of the probable 1975 capacity
needs for the South Metropolitan Sewerage system, it
was recommended that the Ward Street pumping station
be abandoned and that the Charles River Valley system
be diverted to the North Metropolitan Sewerage system.
Based on the previous estimates of the 1975 capacity

REPORT ON EXTENSION OF SOUTH METRO
POLITAN SEWERAGE DISTRICT.
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requirements made in 1939, the separation of the Charles
River Valley system promises sufficient relief for the
South Metropolitan high level sewer so that its capacity
to serve the remainder of the existing South Metropolitan
Sewerage District, together with proposed extensions,
should be adequate until 1975 or later.

No review was made in the 1948 investigation of the
reliability of the previous estimates of the probable
1975 capacity requirements for the South Metropolitan
system and no review was made of the adequacy of the
existing trunk sewers at points other than the point on
the high level sewer where continuous gaging records
were available. In order to obtain the necessary data
for these studies, recording gages were installed at other
points on the existing South Metropolitan system, the
records of which are now available. The current report
presents the results of a new investigation of the probable
1975 capacity needs and the results of a study of the
adequacy of the existing South Metropolitan sewers.

In the 1948 investigation emphasis Avas placed upon
the facilities required to extend the South Metropolitan
system to Framingham and Natick, and preliminary
designs and cost estimates were prepared for a proposed
Framingham extension sewer to serve the towns of
Framingham, Natick, Ashland and Weston and to give
relief to the city of Newton. The current report presents
additional data relative to assessments if Framingham
and Natick enter the District and the proposed Framing-
ham extension sewer is constructed. Estimates of
probable costs to Framingham and Natick for more
complete local treatment of the sewage from these towns
are also presented.

In the current investigation preliminary designs and
estimates of cost have been prepared for other Metropoli-
tan sewer extensions and reinforcements which will be
required to serve the additional towns proposed to be
included within the District. Estimates have also been
prepared of the probable future total assessments in the
South Metropolitan Sewerage District with the additional
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towns included and with the required additional facilities
constructed.

Adequacy of Existing South Metropolitan Sewers.
The population trend in the South Metropolitan Sew-

erage District since 1920, as taken from the annual re-
ports of the Metropolitan District Commission, is shown
in Table 11. This table also shows the estimated num-
bers of persons contributing sewage to the South Metro-
politan system. The past trend in the total population
of the South Metropolitan Sewerage District is plotted
in Fig. 8 by means of a heavy solid line. Fig. 8 also
shows by means of a light broken line an estimate of
future trends made in 1939 (House Document No. 2465
of 1939). This projection was made before the 1940
census figures were available to show the decided decrease
in population which occurred in the five-year interval be-
tween 1935 and 1940. The 1939 estimate indicated that
a population of 1,000,000 might be reached about 1965.

Table 11. Population of South Metropolitan Sewerage District.
[From Annual Reports of Metropolitan District Commission.]

Total 1 Population
Year. Population | Contributing PerCent

Served. | Sewage. of Total.

1920 479,620 363,200 76.7
1925 564,550 461,290 79.9
1930 722,960 534,930 74.0
1935 862,620 643,690 74.6
1940 718,970 539,800 76.1
1945 823,670 620,330 76.3
1946 735,410 611,090 83.1
1947 . 743,960 620,320 83.5

Fig. 8 also show's the probable limits of the future trend
in population of the South Metropolitan Sewerage Dis-
trict starting with the 1947 population. These limits in-
dicate that if rapid growth rates which have occurred in
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the past are duplicated in the future a population of
1,000,000 may be reached about 1965; and that if the
future rate of growth is very much less than has been the
case in the past, a population of 1,000,000 may not be
reached until after the year 2000. We have adopted as
most probable a future population projection as shown
by the heavy broken line such that a population of
935,000 may be expected about 1975.

We have estimated the probable 1975 sewage flows for
the existing South Metropolitan Sewerage District for a
total population of 935,000, assuming that 90 per cent of
this population or 840,000 persons will contribute sewage.
The estimate is based upon the assumptions that the
length of tributary sewers will be increased by about 25
per cent to a total of 2,740 miles and that the rate of
infiltration will be at 12,000 gallons per day per mile of
sewer on the average and 30,000 gallons per day per mile
of sewer at the peak rate as shown by the gagings on
Fig. 6. The average per capita sewage flow is taken at
125 gpd (gallons per day) and the peak rate at 270 gpd
as developed from Fig. 6. The results indicate that an
average dry-weather flow of 135 mgd (million gallons per
day) may be expected in 1975 of which 105 mgd is sewage
and industrial wastes and 33 mgd is ground water infil-
tration. The estimated peak 1975 flow is 309 mgd of
which 227 mgd is sewage and wastes and 82 mgd is ground
water infiltration. These figures indicate that the ca-
pacity of the southern high level sewer, approximately
300 mgd, will be exceeded by the peak dry-weather flow
about 1975; provided, the population growth conforms
to the adopted projection as shown in Fig. 8. The im-
portant consideration is that any reasonable growth of
population to be expected in the future will require the
relief of the southern high level sewer in the not too dis-
tant future. It is for this reason that the recommenda-
tion was made in our 1948 report (House Document No.
2151 of 1948) that relief be provided now by the less ex-
pensive method of diverting the Charles River Valley
system into the North Metropolitan system in order to
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defer as long as possible the construction of a supple-
mentary southern high level sewer which would have a
length of some 15 miles and be very expensive.

Fig. 8 also shows the past population trend in the por-
tion of the South Metropolitan Sewerage District without
the Charles River Valley system. The 1947 population
for this area is estimated at 531,390. A projection for
the future population trend has been adopted which is
parallel to the adopted projection for the entire South
Metropolitan Sewerage District. The adopted trend is
shown in Fig. 8 by means of a light broken line and it
indicates a population of 730,000 in 1975. The future
population trend for the areas tributary to the southern
high level sewer, excluding the Charles River Valley sys-
tem but including the proposed extensions to the Dis-
trict, is shown by the heavy broken line on Fig. 8. This
trend indicates a 1975 population of 779,900.

Table 12 shows the estimated sewage flows at the lower
end of the southern high level sewer which would have
occurred in 1947 if the Charles River Valley system had
been diverted and if the District had been extended as
proposed. The table also shows the estimated 1975 sew-
age flows for the same conditions. The flows include
sanitary sewage, industrial wastes and infiltration but
they do not include storm water run-off. The table indi-
cates that the peak dry-weather flow in 1975, with the
Charles River Valley system diverted, will require about
76 per cent of the capacity of the southern high level
sewer at its lower end if the District is not extended and
will require about 82 per cent of the capacity if the
District is extended as proposed.

The discussions below deal with the adequacy of the
South Metropolitan sewers at other points. The gagings
upon which the studies are based were made during 1948
and 1949, a dry period as compared to 1944. As might
be expected, the studies indicate lower rates of ground
water infiltration than were found for the whole system in
1944 by means of Fig. 6. In making estimates of the
probable 1975 flows for each of the gaging points, higher
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rates of ground water infiltration have been used than
those found during the gaging periods.

The southern high level sewer was gaged at a point in
Hyde Park just upstream from its junction with the
Neponset Valley sewer for the period from October 21 to
December 7, 1948. A statistical study of the records of
this gaging period is shown in Fig. 9. The capacity of the
sewer flowing full at this point is estimated at 203 mgd,
based upon a value of Manning’s n of- 0.011 determined
for the full sewer from measurements made by means of
dyes. The significant data from Fig. 9 were estimated in
the same manner as described in our 1948 report for
Fig. 6. The contributing population at the gaging point
was estimated at 353,000 and the length of sewers tribu-
tary, including house connections, was estimated at 1,152
miles. On this basis the average flow of sanitary sewage
was approximately 110 gallons per person per day during
the gaging period and the peak dry-weather flow was
approximately 230 gallons per person per day. The
ground water infiltration ranged from 5,000 to 20,000 gpd
per mile of sewer and averaged about 15,000 gpd per mile
of sewer. The peak dry-weather flow including ground
water infiltration was approximately 104 mgd during the
period of gaging or about 51 per cent of the capacity of
the sewer.

The estimated 1975 peak dry-weather flow from the
area tributary to the gaging point in Hyde Park, includ-
ing the Charles River Valley system, is 148 mgd or about
73 per cent of the capacity of the sewer. Of the estimated
total, 106 mgd is sanitary sewage and 42 mgd is ground
water infiltration. This estimate is based upon a peak
flow of 230 gpd per person from a contributing population
of 460,000 and a peak rate of ground water infiltration of
30,000 gpd per mile from 1,400 miles of tributary sewers
and house connections. The estimate indicates that the
need for relief is not so imminent for this section of the
southern high level sewer as is the case for the lower end.
If the Charles River Valley system is diverted, it is esti-
mated that the 1975 population which will be contributing
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sewage to the gaging point in Hyde Park will be approxi-
mately 230,000 and it is further estimated that there will
be approximately 540 miles of sewers tributary to this
point. A study of Fig. 10, which shows the results of
gagings on the Brighton branch sewer where ground water
infiltration is very low, indicates that most of the ground
water infiltration found at the Hyde Park gaging point
originated in the Charles River Valley system. Hence a
peak rate of ground water infiltration of only 20,000 gpd
per mile of sewer has been used in estimating the peak
dry-weather flow at the Hyde Park gaging point for
1975 with the Charles River Valley system excluded.
The 1975 peak dry-weather flow' is estimated at 63.8 mgd
with the Charles River Valley system diverted. This is
about 32 per cent of the capacity of the high level sewer
in Hyde Park. The estimate indicates that relief may
never be needed for this section of the high level sewer if
the Charles River Valley system is separated and storm
water run-off is eventually excluded. It wall be necessary
to separate the storm w'ater in order to provide adequate
surface drainage.

The Brighton branch sew'er was gaged at a point near
its lower end for the period from October 26, 1948, to
April 16, 1949. The results of a statistical study of these
gagings are showm in Fig. 10. The capacity of this sew'er

flowing full is estimated at 67.0 mgd based on a value of
Manning’s n of 0.014 for the full pipe as determined by
means of dyes. The contributing population during the
gaging period was estimated at approximately 70,000 and
the length of tributary sewers including house connections
at approximately 223 miles. The study indicates that
during the period of the gagings the flow of sanitary
sewage averaged about 90 gallons per person per day and
the peak rate of flow was approximately 144 gallons per
person per day. The average rate of infiltration was
approximately 6,300 gallons per day per mile and the
maximum rate was approximately 7,600 gallons per day
per mile. The peak rate of flow', excluding storm wrater,
was approximately 11.7 mgd or about 18 per cent of the
capacity of the sewer.
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The estimated 1975 population of the area now tribu-
tary to this sewer is approximately 87,000 and sub-
stantially the whole of this population will contribute
sewage. The estimated 1975 peak dry-weather flow from
this area is 17.8 mgd of which 12.4 mgd is sanitary sewage
at 144 gpd per person and about 5.4 mgd is ground water
infiltration at 20,000 gpd per mile from 268 miles of
sewer. This is the flow which may be expected if the
proposed Framingham extension sewer is built and the
sewage from the Quinobequin district of Newton is taken
into the Framingham sewer.

If the proposed Framingham sewer extension is not
constructed it will be necessary in the near future for the
city of Newton to extend its high level sewer to intercept
the Quinobequin district, all of which will then be tribu-
tary to the Brighton branch sewer of the South Metro-
politan Sewerage District. Under this condition the
population which will contribute sewage to the Brighton
branch in 1975 is estimated at 112,000. The peak dry-
weather flow is estimated at 28.8 mgd of which 18.3 mgd is
sanitary sewage and 10.5 mgd is ground water infiltration.
Even under this condition the peak dry-weather flow in
the Brighton branch in 1975 is less than half the capacity
of the sewer. Relief of this sewer will therefore probably
never be required, but it will eventually be necessary to
separate the storm water which enters this sewer in order
to provide adequate outlets for surface drainage.

The old Neponset Valley sewer was gaged during a
period from October 7, 1948, to August 8, 1949. A statis-
tical study of these gagings is shown in Fig. 11. The
gaging point was in Hyde Park near the junction with
the high lekel sewer. The total population in the tribu-
tary area is estimated at 101,920 of which about 76 per
cent or 77,500 contribute sewage. The capacity of the
sewer flowing full at the gaging point is estimated at 36.7
mgd based on a value of Manning’s n of 0.012 for the full
pipe as determined from dye measurements. A study of
the gagings indicates that during the gaging period the
average flow of sanitary sewage was 115 gallons per capita
per day and the peak rate was 183 gallons per person per
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day. Ihe average rate of infiltration for approximately
344 miles of tributary sewers and house connections was
13,400 gpd per mile of sewer and the peak rate was 21,500
gpd per mile of sewer. The peak rate of flow of sewage
and ground water during the gaging period was 21.5 mgd
not including storm water run-off. This is less than 60
per cent of the capacity of the sewer.

It is estimated that the total 1975 population of the area
to be served by the Neponset Valley sewer at the gaging
point is approximately 127,000 assuming that the Dis-
trict will be extended to include Dover. It is estimated
that approximately 85 per cent of the 1975 population or
107,000 will contribute sewage to the system and that the
length of tributary sewers and house connections will be
increased to 425 miles. The 1975 peak dry-weather flow
is estimated at 32.5 mgd, of which 19.7 mgd is the peak
sanitary sewage flow at 183 gallons per person per day and
12.8 mgd is the peak rate of infiltration at 30,000 gallons

per day per mile of sewer. The estimated 1975 peak dry-
weather flow is approximately 90 per cent of the capacity
of the sewer and indicates that the sewer should be ade-
quate until about 1975. Separation of the storm water,
however, will be essential at an earlv date.

The Wellesley extension sewer was gaged at a point in
Dedham below the Needham connection during the period
from October 5, 1948, to October 25, 1949. A statistical
study of these gagings is shown in Fig. 12. The capacity
of the sewer flowing full at the gaging point is estimated
at 10.82 mgd based on a value of Manning’s n of 0.011
for the full pipe as determined by dye measurements.
The population in the tributary area was estimated at
34,500 of which about 51 per cent or 17,600 were con-
tributing sewage to the Wellesley extension. The length
of sewers in the tributary area was estimated at approxi-
mately 127 miles, including house connections. The
gagings indicate that the flow of sanitary sewage aver-
aged about 80 gallons per person per day and that the
peak rate was approximately 165 gallons per capita per
day. The infiltration averaged about 11,000 gallons per
day per mile of sewer with a peak rate of about 23,600
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gallons per day per mile of sewer. The peak rate of flow
during the gaging period was approximately 5.9 mgd or
about 55 per cent of the capacity of the sewer.

It is estimated that the 1975 population of the area
tributary to the gaging point, including Dover, will be
approximately 47,000 of which about 68 per cent or
32.000 will be contributing sewage to the Wellesley ex-
tension. It is further estimated that approximately 170
miles of sewers and house connections will be tributary to
the gaging point in 1975. Based on 168 gallons per per-
son per day, the 1975 peak rate of sewage flow is estimated
at 5.4 mgd. The peak rate of ground water infiltration at
30.000 gallons per day per mile of sewer is estimated at
5.1 mgd. Thus the estimated 1975 peak rate of flow at
the gaging point is estimated at 10.5 mgd which is ap-
proximately equal to the capacity of the sewer. The
estimate indicates that the sewer at this point should have
adequate capacity until about 1975. Attention is called
to the conclusions which were drawn in our 1948 report
(p. 50) regarding the adequacy of this sewer. The 1948
conclusions, while not at variance with the current con-
clusions, were based on flows obtained from only a two-
week gaging period. The estimated 1975 peak flows are
higher in the current estimate because the peak flows
found with a full year’s gaging were higher.

The Wellesley extension sewer was gaged at a point in
Needham below the Wellesley connection during a period
from October 4, 1948, to October 25, 1949. A statistical
study of these gagings is shown in Fig. 13. The results
from a full year’s gaging of this sewer upset the conclusions
which were drawn in our 1948 report (p. 50) and indicate
that relief will be needed in the very near future. The
capacity of the sewer at this point flowing full is estimated
at 5.17 mgd based on a value of Manning’s n of 0.011 for
the full pipe as determined from dye measurements. The
total population of the area served by the sewer at this
point is approximately 19,500 of which about 58 per cent
or 11,300 are now contributing sewage. The length of
sewers in the tributary area including house connections
is estimated at about 83 miles. The study indicates that
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during the period of gaging the flow of sanitary sewage
averaged about 85 gallons per person per day with a peak
rate at about 190 gallons per capita per day. The rate of
infiltration averaged about 7,500 gallons per day per
mile of sewer with a peak rate of about 31,000 gallons per
day per mile of sewer. The total peak flow was 4.7 mgd
of which about 2.15 mgd was sanitary sewage and about
2.55 mgd was ground water infiltration. The study in-
dicates that the present peak flow is about 90 per cent of
the capacity of the sewer.

It is estimated that the 1975 population of the area
served by the upper Wellesley extension sewer will be
approximately 32,500 without Dover and approximately
34,750 if Dover is added to the District. Approximately
60 per cent of the population may be expected to con-
tribute sewage or 19,500 without Dover and about 20,850
with Dover. It is estimated that the length of sewers
tributary to the Wellesley extension at this point includ-
ing house connections will be approximately 105 miles
without Dover and approximately 115 miles with Dover.
The estimated 1975 peak rate of flow including Dover is
8.0 mgd based on sanitary sewage at 190 gallons per per-
son per day and infiltration at 35,000 gallons per day per
mile of sewer. The estimated peak rate of flow without
Dover is 7.4 mgd. In either case it is evident that the
capacity of the main sewer will soon be exceeded and that
a supplementary sewer should be provided in the very
near future.

Gages have just recently been installed in the upper
Neponset Valley sewer and its branches. One of the
gaging points is located in Milton near the lower end of
the sewer. At this station only one week’s record is avail-
able and no statistical study has been made. At the up-
stream gaging stations, the records for a two-week period
are available and statistical studies have been plotted.
All of these stations should be kept in operation and new
studies should be made when more extensive records are
available. The conclusions drawn herein from the short
gaging periods deserve to be re-examined in the light of a
more extensive record.
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The record from the gaging station at the lower end
of the upper Neponset Valley sewer in Milton was for
the seven-day period from November 21 to November
29, 1949. The conclusions drawn from this period of
gagings have been modified somewhat to agree with the
records at the nearest upstream gaging station for the
same period. The capacity of the sewer at the gaging
point in Milton was estimated at 67.7 mgd based upon
a value of Manning’s n of 0.011 determined by means of
dyes. The gagings showed an extreme minimum flow
of 5.6 mgd and a maximum peak flow of 17.9 mgd. The
average flow was 11.1 mgd on working days and 7.2 mgd
on non-working days. The gagings indicate a sanitary
sewage flow averaging 90 gallons per person per day and an
infiltration rate averaging 47,000 gpd per mile of sewer
with a maximum of 55,000 gpd per mile of sewer. The
flow of industrial wastes was estimated at 3.92 mgd on
the average with a peak rate of 8.58 mgd.

In estimating future sewage flows for the upper
Neponset Valley sewer it is necessary to take into con-
sideration large quantities of industrial wastes which are
discharged untreated into the Neponset River in order
to maintain satisfactory flows for the riparian water
users downstream. The sanitary condition of the Nepon-
set River has been the subject of considerable legislative
action but little has been done to remove the pollution
because of the damage to the lower riparian owners if
all the wastes were diverted to the Metropolitan sewers.
Estimates were prepared in 1944 (House Document No.
1925 of 1945) of the quantities of industrial wastes from
the industries along the Neponset River which showed a
total daily discharge of 12.68 mgd on which 8.48 mgd was.
discharged directly into the river and 4.2 mgd was dis-
charged into the Metropolitan sewers. If all these wastes
had been discharged to the sewers, 10.53 mgd would
have been tributary to the upper Neponset River Valley
sewer.

A study was made by a joint board consisting of the
Metropolitan District Commission and the Department
of Public Health (House Document No. 1440 of 1945)



HOUSE No. 2263. [Jan.42

of three plans for diverting water from the Sudbury
system into the Neponset River so as to permit the dis-
charge of industrial wastes into the Metropolitan sewers.
The recommended plan involves the discharge of water
from the Sudbury aqueduct to the Charles River and the
pumping of this water from the Charles River at a pump-
ing station to be located on Willow Street, Dover, through
a 30-inch force main about 1.4 miles long to the head
waters of Noanet Brook from which it could be diverted
across the divide into Mine Brook, a tributary of the
Neponset River, by means of a small reservoir and a
channel through the divide. It was estimated that
about 10 mgd could be furnished for about five months
out of the year at a cost of about 120per million gallons.

Section 3 of chapter 557 of the Acts of 1947 empowers
the Metropolitan District Commission to discharge
surplus waters from the reservoirs of the Metropolitan
Water District into the Neponset River or to the indus-
tries using Neponset River water up to 15 mgd ; provided,
however, an agreement is first executed with the indus-
tries using the waters of the Neponset River for industrial
purposes providing for the discharge of their objectionable
wastes into the Metropolitan Sewerage System. The
act provides that payment for the water so used shall
be at the rate of $lO per million gallons plus the cost of
maintenance and operation, and it further provides that
the Commission shall be reimbursed for such portion of
the cost of constructing the necessary works as is provided
in the terms of the agreements.

Consideration is now being given to supplying water
from the Metropolitan Water system directly to the in-
dustries. This appears to be feasible for the Tileston &

Hollingsworth Paper Mill in Hyde Park, but it is doubtful
whether any substantial quantity of water can be fur-
nished in this manner to the mills in Walpole and Nor-
wood. Neither of these towns is now supplied from the
Metropolitan Water District and a very long and large
supply conduit would be required to serve these mills
from the Blue Hills Reservoir now under construction.
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FIG. 14 STATISTICAL STUDY OF GAGINGS IN UPPER NEPONSET VALLEY
SEWER AT DEDHAM ST., CANTON
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The plan recommended in House Document No. 1440 of
1945, involving diversion by way of the Charles River to
the upper Neponset IRiver, appears to be feasible, how-
ever, and may be activated before 1975. In estimating
the 1975 sewage flows for the upper Neponset River Valley
sewer, it is essential, therefore, to assume that all of the
industrial wastes will be discharged to the sewer by that
time.

It is estimated that approximately 51,000 persons will
be contributing sewage to the upper Neponset River
Valley sewer at its lower end in 1975. At 90 gallons per
person per day the average flow of sewage is estimated at
4.6 mgd and the peak rate of sanitary sewage flow is
estimated at 8.7 mgd. The peak rate of ground water
infiltration at 60,000 gpd per mile of sewer for 210 miles
of sewers is estimated at 12.8 mgd. It is further estimated
that the industrial wastes discharged in 1975 will lie
approximately 14 mgd and that about 4.5 mgd of these
wastes will be strong wastes such as are now taken into
the sewers. If the industries are required to use holding-
tanks so that the wastes are discharged at a uniform rate
throughout the twenty-four-hour day, the estimated 1975
total peak rate of flow at the lower end of the upper
Neponset Valley sewer will be 34.25 mgd if all of the
industrial wastes are taken into the sewer and 24.75 mgd
if only the stronger wastes are taken into the sewer.
Since the sewer in this section has a capacity of 67.7 mgd,
it is evident that the capacity will be more than adequate-
for 1975 conditions.

The next gaging point upstream on the upper Neponset
River Valley sewer is at Dedham Street in Canton. A
statistical study of the records of this gage for the two-
week period from November 7 to November 21, 1949, is
shown in Fig. 14. The sewer at this point has a capacity
of 28.8 mgd, based on a value of Manning’s n of 0.011
determined from dye measurements. The population
contributing sewage to this point was estimated at 19,960,
or about 47 per cent of the total population of the area
tributary to the sewer. The length of sewers in the
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tributary area was estimated at about 104 miles. The
gagings indicate that the flow of sanitary sewage averaged
about 90 gallons per person per day and that the peak
rate of flow was about 250 gallons per capita per day.
The infiltration averaged 46,800 gpd per mile of sewer
with a peak rate of 55,000 gpd per mile of sewer. The
average flow of industrial wastes was estimated at 3.9
mgd with a peak rate of about 8.6 mgd. The total flow
in the sewer averaged about 10.6 mgd on working days
with a peak rate during the gaging period of 17.6 mgd,
or about 60 per cent of the capacity of the sewer.

It is estimated that about 50,400 persons will be con-
tributing sewage to the upper Neponset River Valley
sewer at Dedham Street in 1975, with an average flow of
sanitary sewage of about 4.5 mgd and a peak rate of flow
of about 8.6 mgd. It is estimated that there will be about
200 miles of sewers tributary to the gaging point in 1975
with a peak rate of infiltration at 60,000 gpd per mile of
sewer of about 12.0 mgd. It is estimated that the flow of
industrial wastes will amount to about 14 mgd if all of
the wastes are taken into the sewers and the industries
are required to discharge at a uniform rate over 24 hours.
If only the stronger industrial wastes are taken into the
sewers, as at present, the 1975 flow of industrial wastes is
estimated at 4.5 mgd. The total estimated peak 1975
flow in the sewer at the gaging point, assuming uniform
discharge of industrial wastes from the industries, is
34.6 mgd if all the wastes are taken into the sewer and
25.1 mgd if only the strong wastes are taken into the
sewer.

These figures indicate that the capacity of the sewer at
Dedham Street will be exceeded by about 5.8 mgd if all
the industrial wastes are taken into the system. It is
probable that the industries can be prevailed upon to
reduce the volume of their wastes by counter-current
flow measures so as to account for a substantial part if
not all of the excess of 5.8 mgd. Another measure which
may be taken to avoid the construction of a supplemen-
tary sewer is to reduce the amount of infiltration entering
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through the Canton branch. As will be shown below, the
infiltration into the Canton branch is excessive. It is
probable that a reduction of approximately 2 mgd may
be made in the amount of infiltration by a careful survey
of the connecting sewers followed by remedial measures
where they are found to be necessary. About 27,500 feet
of the upper end of the upper Neponset Valley sewer may
need relief before 1975 unless measures are taken to re-
duce the anticipated flows of ground water and industrial
wastes.

The gaging station for the Norwood branch of the
upper Neponset River Valley sewer is located at Nepon-
set Street in Norwood. Fig. 15 shows a statistical study
of the records of the gagings for the two-week period
from November 7to November 21, 1949. The capacity
of the sewer at this point is estimated at 24.7 mgd based
on a value of Manning’s n of 0.011 for the full pipe as
determined from dye measurements. The number of
persons contributing sewage during the gaging period was
estimated at 17,450 or about 68 per cent of the total
population of the tributary area. The gagings indicate
an average flow of sanitary sewage of about 90 gallons
per person per day with a peak rate of flow of about 235
gallons per person per day or 4.1 mgd. The length of
tributary sewers was estimated at about 84 miles and
the ground water infiltration was found to average about
15,300 gpd per mile of sewer with a peak rate of about
20,000 gpd per mile of sewer. There was little rainfall
during the gaging period to affect the rate of ground water
infiltration. The flow of industrial wastes in the sewer
was estimated at 2.8 mgd on the average with peak rates
of 6.9 mgd. The total flow in the sewer during the gag-
ing period averaged 5.7 mgd on working days with a
peak rate of flow of 11.4 mgd or about 46 per cent of the
capacity of the sewer.

It is estimated that approximately 36,500 persons will
be contributing sewage to the Norwood branch in 1975.
This is about 81 per cent of the total estimated 1975
population of the tributary area. The 1975 average rate
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of flow of sanitary sewage is estimated at about 3.3 mgd,
based upon 90 gallons per person per day, and the peak
rate of flow is estimated at 6.8 mgd. It is estimated that
in 1975 approximately 143 miles of sewers will be tribu-
tary to the Norwood branch and that the peak rate of
ground water infiltration at 30,000 gpd per mile will
amount to about 4.3 mgd. The 1975 flow of industrial
wastes is estimated about 10.2 mgd if all of the wastes
are taken into the sewers at a uniform 24-hour rate and
about 3.0 mgd if only the stronger wastes are taken into
the sewers at the uniform daily rate. The estimated
total peak 1975 flow in the Norwood branch with all in-
dustrial wastes included is 21.3 mgd and with only the
stronger wastes is 14.1 mgd. It is evident that the Nor-
wood branch has ample capacity for the expected 1975
flows, including all of the industrial wastes.

An attempt was made to establish a gaging station in
the Canton branch sewer, but, because of some difficulties
which were encountered, it was decided to obtain the flows
in the Canton branch by estimate from the differences
between the records from the gage in the main sewer at
Dedham Street and from the gage in the Norwood Branch.
Fig. 16 shows a statistical study of the estimated flows
in the Canton branch as determined from the gagings at
the other two stations from November 7 to November 21,
1949. The capacity of the Canton branch sewer flowing
full is estimated at 12.0 mgd based on the value of Man-
ning’s n of 0.011 determined by means of dyes. The
population contributing sewage during the period of the
gagings was estimated at 2,510 or only about 16 per cent
of the total population in the tributary area. The flow
of sanitary sewage was estimated at 105 gallons per per-
son per day or about 1.0 mgd. It is estimated that about
18.5 miles of sewers are tributary to the gaging point, and
the gagings show a rate of infiltration of about 3.7 mgd
or 200,000 gpd per mile of sewer. The flow of industrial
wastes was estimated at 0.8 mgd on the average and 4.46
mgd at the peak rate of discharge. The total flow in the
Canton branch during the gaging period averaged 4.5
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mgd with a peak rate up to 8.8 mgd, or about 73 per cent
of the capacity of the sewer.

It is estimated that a population of about 13,900 will be
contributing sewage to the Canton branch in 1975. This
is approximately 54 per cent of the total estimated popu-
lation of the area for 1975. It is estimated that the sani-
tary sewage flow for 1975 will average about 1.46 mgd
with peak rates of about 5.6 mgd. It is estimated that
about 57 miles of sewers will be tributary to the Canton
sewer in 1975. The estimated 1975 peak rate of infiltra-
tion is based upon the present rate for the existing sewers
plus 30,000 gpd per mile of sewer for the additional sewers,
making a total of 4.9 mgd. If the industries are required
to install holding tanks so that the industrial wastes will
be discharged at a uniform 24-hour rate, it is estimated
that the industrial wastes will amount to about 1.5 mgd
in 1975. The total peak flow in the sewer for 1975 is thus
estimated at about 12 mgd, which is the capacity of the
sewer. It is recommended that steps be taken to reduce
the amount of ground water infiltration which is now per-
mitted to enter the Canton sewer.

Sewage from the Quincy branch sewer extending to
Weymouth and Braintree is pumped into the high level
sewer at a pumping station in Quincy. The limiting ca-
pacity of the sewer at its upper end is 23.0 mgd and the
capacity of the pumping station is 30 mgd. There are
two pumps, each having a capacity of 15 mgd. The
average flow in the sewer from January, 1948, to May,
1949, was 3.53 mgd based upon the records of the pump-
ing station. The maximum daily flow during this period
was 7.82 mgd.

The estimated 1975 peak flow near the upper end of the
Quincy branch sewer, assuming both Randolph and Hol-
brook are sewered and Weymouth is 60 per cent sewered,
is about 18.0 mgd. The sewer has a capacity of 23 mgd
in this section. The estimated 1975 peak flow at the lower
end of the Quincy branch sewer including the sewage
from Hingham is about 22.4 mgd. The sewer has a ca-
pacity in this stretch of about 35.6 mgd and the pumping
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station has a capacity of 30 mgd. The estimates indicate
that the Quincy branch will have ample capacity until
1975.

Proposed Facilities for Wayland and Weston.
Fig. 1 of our 1948 report has been revised to include the

town of Wayland in the extensions proposed for the
South Metropolitan Sewerage District, and to show all
sewer extensions and reinforcements which will be re-
quired to serve the eleven additional towns. The revised
Fig. 1 is included in this report.

Table 2 of the 1948 report shows the present and esti-
mated future population of Weston, the estimated popu-
lation which wall be contributing sewage in 1975, and the
number of miles of sewers expected to be in operation on
that date. The table also shows the per capita water
consumption for Weston in 1947 and the anticipated per
capita consumption in 1975. Similar data for the town
of Wayland have been computed and are presented below.
The trend in population of the town of Wayland from
1915 to 1945, based on census records, is shown by the
heavy solid line on Fig. 17. A projected future trend is
shown by the heavy broken line. The 1945 total popu-
lation of the town of Wayland was 3,901. The 1947 total
population was estimated at 4,000, and the estimated
1975 population is 6,000. The per capita water con-
sumption for the town of Wayland has been fairly con-
stant and was approximately 97 gallons per person per
day in 1945. The 1975 water consumption has been
assumed at 100 gallons per person per day.

There are two built-up areas in Wayland which should
be served with municipal sanitary sewers, namely, the
Cochituate section and the Wayland section. It is esti-
mated that the Cochituate section will be served with
about ten miles of sanitary sewers in 1975, with a tribu-
tary population of 3,580, and that the Wayland section
will be served with about three miles of sewers in 1975,
with a tributary population of about 720. The total 1975
population which will be contributing sewage is thus
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estimated at 4,300. Table 5A shows the estimates of the
1975 sewage flows for the two sections of Wayland.

for WaylandTable SA. Estimates of Sewage Flows for the Ye
and Westwood. 1

Estimated Rates of Flow for 1975
(Million Gallons per Day).

Extreme Minimum Average Maximum Ext
Minimum. Day. Day. Day. Peak

Way land (Cochituate sec-
tion):

Sanitary Sewage . 0,02 0.14 0.36 0 88 1.62
Infiltration ... 0.10 0.10 0.10 0.20 0.20

Total ....
0,12 0.24 0.46 1.08 1.82

Wayland (Waylandsection):

Sanitary sewage . . 0.01 0.03 0.08 0.22 0,47

Infiltration . . 0 03 0.03 0.03 0.06 0.06
Total .... 0.04 0.06 0.11 0.28 0.53

Infiltration 0.17 0.17 0.17 0.34 0.34
Total .... 0.19 0.29 0.49 1.13 1 88

Westwood (Westwood sec-
tion):

Sanitary sewage . 0.03 0.16 0.40 0.96 1.79

Infiltration . 0.21 0.21 0.21 0.42 0.42

Table 5 of Previous Report (House Document No. 2151

It is proposed to bring all of the sewage from Wayland
into the Metropolitan system by way of the proposed
Framingham extension sewer. The connection will be
made on Commonwealth Road at the upper end of the
converted aqueduct. Sewage from the Wayland section
will drain by gravity to a small pumping station on
Cochituate Road at Pine Brook, and will be pumped
through a force main on Cochituate Road to a point east
of Dudley Pond, where it will discharge into the gravity
sewer in the Cochituate section. It is not likely that the
peak flows from Wayland will occur simultaneously with
the peaks from Framingham and Natick. The estimated
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total 1975 peak flow from Framingham, Natick, Ashland
and Wayland, computed by means of Fig. 4, is 17.40 mgd.
This figure indicates a 3 per cent increase over the esti-
mate of 16.9mgd for Framingham, Natick and Ashland, as
shown in Cable 4. No difficulty should be experienced
by adding Wayland to the system.

It is anticipated that the sewerage system for the town
of Weston will be confined to the village center and the
houses in the immediate vicinity thereof. This area may
be drained by means of a gravity sewer from Post Road
paralleling Stony Brook Reservoir to Summer Street, and
thence along Summer Street to the Meadowbrook School
and Boring Road, crossing South Avenue and then along
the Charles River upstream to a small pumping station
to carry the sewage across the river into the proposed
Framingham extension sewer near the Newton Boat
Club. It is proposed that the District furnish the river
crossing and pump station which is estimated to cost
$19,500.

Supplementary Sewer for Wellesley Extension
Because of the rapid growth of Wellesley a supplemen-

tary sewer will be required in the very near future for the
upper end of the Wellesley extension. As previously
shown, the present peak flow is about 90 per cent of the
full capacity of the sewer, and the estimated peak for
1975, including Dover, is 8.0 mgd, nearly 60 per cent in
excess of the capacity of the existing sewer. In view of
the rapid growth of Wellesley and the probability of its
continuance for many years, it is proposed to provide
sufficient capacity in the supplementary sewer so that
both sewers will flow about 0.6 full at the 1975 estimated
peak of 8.0 mgd. A factor of safety will thus be provided
in case the future growth has been underestimated.

The proposed supplementary sewer will be 33 inches in
diameter and will parallel the existing sewer from its
upper end to Dedham Avenue in Needham, where it will
cross under the river by means of a new inverted siphon
to discharge into the upper end of the existing 33-inch by
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36-inch sewer. The estimated cost of construction of the
proposed supplementary sewer is $791,400, itemized as
shown in Table 13.

Table 13. —Estimated Cost of Construction of Wellesley Bra
Supplementary Sewer.

Trench excavation O'-lO' deep
Trench excavation 10'-20' deep
Rock excavation O'-lO' deep .

Rock excavation 10-20' deep
Earth embankment

45,500 cu. yd. at $2.25= $102,375
7,700 cu. yd. at 6.00= 46,200
1,325 cu. yd. at 10.00= 13,250

475 cu. yd. at 15.00= 7,125
3,375 cu. yd. at 2.00 = 6,750
1,875 cu. yd. at 2.50= 4,690

25,900 lin. ft. at 9.50= 246,050
Screened gravel
Furnish and lay 33-inch R. C. sewer pipe
Manholes o'-12' deep ... 555 lin. ft. at 25.00= 13,875

45 lin. ft. at 40.00= 1,800Manholes over 12' dee
8-inch V. C. underdn
Sheeting left in place
Extra for tunnels

23,000 lin. ft. at 1.60= 34,500
150mbm at 150.00= 22,500

900 lin. ft. at 120 00= 108,000

L.S. at = 8.000
L.S. at = 13,000
L.S. at = 5,000

Protecting and restoring existing structure
Handling water

.....

River crossing

Sub-total $633,115
158,285Land, contingencies and P ce

Total 1791,400

The built-up area of the town of Dover may be sewered
by gravity down Willow Street to a river crossing at Mill
Street. It is proposed that the District provide an in-
verted siphon river crossing from the existing Wellesley
extension sewer to Mill Street for the town of Dover. The
estimated cost of the river crossing to Dover is $10,300.

Proposed Extensions for Westwood.

There are two developed areas in the town of West-
wood, the village of Westwood and the Islington section.
The village of Westwood may be sewered to drain south-
ward along Germany Brook into the town of Norwood.
The Islington section may be sewered to drain southward
in the valley of Purgatory Brook. Table 5A shows the
estimated sewage flows for the two sections of Westwood
in 1975.

In order to serve the village of Westwood it is proposed
to construct a branch sewer from the Norwood branch of



HOUSE —No. 2263. [Jan.52

the upper Neponset Valley sewer to the Westwood-
Norwood line in the valley of Germany Brook. The
existing Norwood branch of the upper Neponset Valley
sewer is joined by a 24-inch Norwood trunk sewer near
the junction of Hawes Brook and the Neponset River.
The Hawes Brook interceptor of the Norwood system
was constructed primarily for the purpose of intercepting
wastes from the Winslow Brothers & Smith tannery, but
it was built of sufficient size to permit its extension later
to the Westwood line to intercept the sewage from West-
wood. The Hawes Brook sewer extends to Walpole
Street, Norwood, for a total length of about 5,920 feet.
The capacity of the sewer flowing full is estimated at 7.8
mgd. Most of the present flow is from the tannery which,
in 1944 (House Document No. 1925 of 1945) was esti-
mated at 1.5 mgd. It is recommended that the Hawes
Brook interceptor be acquired by the Metropolitan Dis-
trict Commission from the town of Norwood, and that it
be extended up the valley of Germany Brook to the West-
wood line, d'he proposed extension would consist of 12-
inch and 15-inch vitrified clay pipe and 24-inch reinforced
concrete sewer pipe totaling 6,250 feet. The estimated
cost of construction of the extension is $63,730, itemized
as shown in Table 14. The cost of construction of the
Hawes Brook interceptor, based on figures supplied by
the town engineer of Norwood, was $50,000.

'.ion of Westwood Extension ofTable 14. Estimated Cost of <

Norwood Hawes Brook Intercept
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In order to serve the Islington section of Westwood it
is proposed to utilize the existing Norwood northeast
trunk sewer and to extend it northward to the Westwood
line. The northeast trunk sewer of the town of Norwood
is a recently constructed sewer which was planned with
sufficient capacity to be extended later to the Islington
section of Westwood. It is proposed that this sewer be
acquired by the Metropolitan District Commission. The
sewer consists of 14,890 feet of 24-inch pipe and 513 feet
of 18-inch pipe to the point from which it is proposed to
extend this sewer northerly to Westwood. This sewer
enters the Norwood branch of the Metropolitan system
near the Neponset Street crossing of the Neponset River,
and extends in a northerly direction past the Norwood air-
port to serve the northern section of Norwood. It has an
estimated capacity flowing full of 3.4 mgd of which less
than 200,000 gpd of capacity will be required for North
Norwood. It is proposed to extend this sewer northward
from the manhole just north of Plantingfield Brook to the
Norwood-Westwood line on Everett Street, a distance of
about 4,400 feet. The proposed extension will consist of
18-inch and 15-inch pipe having a capacity of 2.4 mgd.
The estimated cost of construction of the proposed ex-
tension is 841,920, itemized as shown in Table 15. The
cost of construction of the northeast trunk sewer of the
town of Norwood, based on figures supplied by the town
engineer, was $175,000.

Table 15. Estimated Cost of Construction of Westwood Extension of
Norwood Norik t Trunk S

Trench excavation O'-lO' dee
Rock excavation O'-lO' deep

600 cu. yd. at $2.50= $6,500
100 cu. yd. at 10.00= 1,000
900 cu. yd. at 2 00= 1,800
100 cu. yd. at 2.50= 250

Earth embankrr
Screened gravel

Furnish and lay 18-inch V. C. sewer pipe . . 4,100 lin. ft. at 3.25= 13,:
Furnish and lay 15-inchV C. sewer pip<
Concrete for cradles ...

300 lin. ft. at 2.50= 750
152 cu. yd. at 30.00= 4,560
100 lin. ft. at 25.00= 2,500Manholes o'-12' deep

6-inch tile underdraii
Handling water

1,000 lin. ft. at 1.35= 1,350

L.S. at = 1,500

Sub-total $33,535
Land, contingencies and engineering, 25 per cent 8,385

Total $41,920



HOUSE —No. 2263. [Jan.54

The proposed extensions to Westwood are shown onFig. 1 revised.

Proposed Sharon Extension
The town of Sharon may be sewered to drain north-

ward down North Main Street and thence along Massa-
poag Brook to the Sharon-Canton line. It is proposed to
intercept the Sharon sewage at this point by means of an
extension to the Canton branch of the upper Neponset
Valley sewer. The proposed extension will start at a
point about 700 feet below the upper end of the Canton-
Stoughton branch near the Stoughton-Canton line, and
will extend northwesterly through a swamp roughly paral-
lel to Bailey Street, thence southwesterly up the valley of
Massapoag Brook to the Sharon-Canton line. The sewer
will have a length of about 6,600 feet and will consist of
10-inch and 12-inch V. C. pipe and 18-inch, 21-inch and
24-inch reinforced concrete sewer pipe. The estimated
cost of construction of the Sharon extension sewer is
$83,530, itemized as shown in Table 16. The proposed
extension is shown on Fig. 1 revised.
Table 16. Estimated Cost of Construction of Sharon Exte

Trench excavation 0-10' dee
Rock excavation o'-10 / deep
Earth embankment

4,820 cu. yd. at $2.50= $12,060
100 cu. yd. at 10.00= 1,000

2,200 cu. yd. at 2.00= 4,400
450 cu. yd. at 2.50= 1,125
400 lin. ft. at 1.25= 500
700 lin. ft. at 1.75= 1,225

1,450 lin. ft. at 3.25= 4,710
1,250 lin. ft. at 4.30= 5,375
2,800 lin. ft. at 6.50= 18,200

106 cu. yd. at 30.00= 3,180
180 lin. ft. at 25.00= 4,500

4,850 lin. ft. at 1.35= 6,550

Screened gravel

Furnish and lay 10-inch V. C
Furnish and lay 12-inch V. C, sewer pipe
Furnish and lay 18-inch V. C. sewer pipe
Furnish and lay 21-inch V. C. sewer pipe
Furnish and lay 21-inch R, C. sewer pipe
Concrete for cradles ....

Manholes 0-12' deep
6-inch tile underdrains
Handling water L.S. at = 4,000

Sub- total $66,825
16,705Land, contingencies and engineering, 25 per cent

Total $83,530

Proposed Extension to Randolph and Holbrook.

The Commission’s Quincy branch sewer to Weymouth
and Braintree must be extended in order to serve Ran-
dolph and Holbrook when these towns are sewered. The
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town of Braintree has a trunk sewer which discharges into
the upper end of the Metropolitan branch sewer on Venus
Road in East Braintree and extends up the Monatiquot
River to South Braintree. It is proposed that the Com-
mission acquire the Braintree trunk sewer and extend it
southward through Randolph to the Holbrook line near
Sylvan Lake. The Braintree trunk sewer is approxi-
mately 24,300 feet long and ranges in size from 36 inches
at the lower end to 12 inches at the upper end. The es-
timated capacity of the Braintree trunk sewer ranges
from about 3 mgd at the upper end to 14 mgd at the lower
end. The upper 12,800 feet of this sewer has inadequate
capacity for the estimated 1975 peak flows, and will have
to be supplemented before those flows are reached. Since
1975 peak flows are based upon complete sewerage sys-
tems for Randolph and Holbrook as well as Braintree,
the existing Braintree trunk sewer should have adequate
capacity for many years.

The Braintree trunk sewer follows the northern water
front of the Monatiquot River and upstream to cross the
river at Adams Street, thence along the eastern side of the
river to Union Street, thence west on Union Street, south
through Arnold Meadow to Pearl Street, west on Pearl
Street to French Avenue, southwest to Hancock Street
and south on Hancock Street to Hancock Avenue. The
cost of construction of the Braintree sewer, based on
figures supplied by the superintendent of the Braintree
Sewer Department, was $372,000.

It is proposed to construct an extension to Holbrook
from Hancock Avenue and Hancock Street, Braintree.
The proposed route is southwest along Hancock Avenue,
across Washington Street, then roughly parallel to the
Monatiquot River, the Cochato River and the New
York, New Haven & Hartford Railroad to the Randolph-
Holbrook town line just north of Sylvan Lake. The
Braintree trunk sewer and the extension are shown on
the revised Fig. 1. The total length of the extension is
approximately 18,850 feet, and the sewer would be 24
inches in diameter throughout its length and would have
a capacity flowing full of 4.35 mgd. The estimated cost
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of construction of the extension is $341,400, itemized as
shown in Table 17.

Table 17.—Estimated Cost of Corslruction of Ravdolph-Holbr
Extension from Braintree Trunk Sewer.

Trench excavation o'-10' deep
Trench excavation 10-20' deep
Rock excavation

23,600 cu. yd. at $2.50= $59,000
1,800 cu. yd. at 6.00= 10,800

250 cu. yd. at 15.00= 3,750
1,400 cu. yd. at 2.50= 3,500

18,800 lin. ft. at 6.50= 122,200
Screened gravel
Furnish and lay 24 inch R. C. sewer pipe
Manholes 0-12' deep .... 490 lin. ft. at 25.00= 12,250

16 lin. ft. at 40.00 = 600Manholes over 12' deep
8-inch tile underdrains
Sheeting left in place
Handling water

18,000 lin. ft, at 1.50= 27,000
100 mbm at 150 00= 15,000

L.S. = 10,000
L.S = 6,000
L.S. = 4,000

Extra for river crossings
Railroad crossings

Sub-total $273,100
Land, contingencies and engineering, 25 per cent 68,300

Total $341,400

The town of Holbrook can be sewered so as to drain in
a westerly direction to the upper end of the proposed
Metropolitan extension at the Randolph line near Sylvan
Lake. South Randolph can be sewered so as to drain
easterly into the proposed Metropolitan extension. It is
proposed to sewer North Randolph so as to drain this
section of the town southerly into the South Randolph
sewer system. A pumping station will probably be re-
quired near Norroway Brook with a force main southerly
along Main Street to lift the sewage from the North
Randolph system into the South Randolph system.

Proposed Hingham Extension.
In his report to the town of Hingham dated February,

1943, P. B. Streander, Consulting Engineer, presented a
comprehensive plan for sewering the northern section of
the town of Hingham. It is proposed in the plan to con-
struct a sewage pumping station at Broad Cove on
Hingham Harbor to pump all sewage from the Hingham
North Sewer District through a force main extending
westerly along Lincoln Street across Weymouth Back
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River to the Weymouth town line. During the war the
United States government constructed a sewage pumping
station for the Hingham shipyards with a force main ex-
tending across Weymouth Back River through Weymouth
to discharge into the Braintree-Weymouth Metropolitan
sewer. There has been some discussion about the use of
this force main and pumping station for the Hingham
sewage. The pumping station is not properly located for
this purpose, however, and the force main has inadequate
capacity.

The proposed sewer plan for the North Sewer District
for the town of Hingham contemplates pumping initially
at a rate of 1,200 gpm and eventually at a rate of 2,800
gpm, or about 4 mgd. Table 5 indicates that pumping
capacity in excess of about 4.4 mgd will be required for
the estimated 1975 peak flows from Hingham. In order
to intercept the sewage from Hingham it is proposed to
extend the Hingham force main from the Weymouth-
Hingham town line on Bridge Street, westerly on Bridge
Street in North Weymouth to Bicknell School, and then
in a southwesterly direction to the land summit, a length
of about 6,200 feet. It is proposed to use an 18-inch cast
iron force main. From the end of the force main it is
proposed to construct a gravity sewer in a southwesterly
direction to enter the Weymouth-Braintree branch of
the South Metropolitan System at a 36-inch stub provided
for this purpose on Mill Cove. The proposed gravity
sewer would be about 1,700 feet long, and would consist
of 12-inch to 18-inch pipe. The gravity sewer would
have a capacity of 4.6 mgd flowing full. The estimated
cost of construction of the proposed Hingham extension
is $139,100, as itemized in Table 18. The proposed ex-
tension is shown on Fig. 1 revised.

Chapter 591 of the Acts of 1945, providing for the ad-
mission of the town of Hingham to the South Metropolitan
Sewerage District and for the establishment of the North
Sewer District of the town of Hingham, has not yet been
accepted by the town. Section 3 of this act directs the
Metropolitan District Commission to construct a sewage
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Table 18. Estimated Cost of Construction ofForce Main and Gravity;
Sewer Extension from Weymouth Back River to Metropolitan Dis-
trict Commission Neponset Valley Sewer.

Trench excavation O'-lO' deep
Rock excavation O'-lO' deep
Screened gravel

6.000 cu. yd. at $3.00= $lB,OOO
400 cu. yd. at 10.00= 4,000
300 cu. yd. at 2.50 = 750

3.000 sq. yd. at 4.00= 12,000
6,200 lin. ft. at 10.50= 65,100

850 lin. ft. at 3.25= 2,760
400 lin. ft. at 2.50= 1,000
450 lin. ft. at 1.75= 780

Remove and replace pavement
Furnish and lay 18-inch C. I. force main
Furnish and lay 18-inch V. C. sewer pipe
Furnish and lay 15-inch V. C. sewer pipe
Furnish and lay 12-inch V. C. sewer pipe
Concrete for cradles .... 32 cu. yd. at 30.00= 960

64 lin. ft. at 25.00= 1.600Manholes o'-12' deep
Protecting existing structures and utilities
Difficult construction and connecting to Metr

L.S.
olita

District Commission 4,000

Sub-total $115,950
Contingencies and engineering, 20 p< 23,150

Total $139,100

pumping station for the sewage from the Hingham North
Sewer District, the pumping station to be located at or
on the shore or upland near the Hingham-Weymouth
town line, or within the town of Hingham in case the
Commission acquires from the federal government the
existing force main from the Bethlehem-Hingham Ship-
building Company plant. We recommend that section 3
of chapter 591 of the Acts of 1945 be amended to give the
Metropolitan District Commission more latitude in de-
termining the engineering features of the proposed
Hingham connection. Our studies indicate that it is not
necessary for the Metropolitan District Commission to
construct a sewage pumping station, inasmuch as a pump-
ing station must be provided for the North Sewer District
of the town of Hingham, and only one such station is
necessary.

Comparative Costs to Framingham and Natick of

Entrance into South Metropolitan Sewerage
District and Separate Treatment of Sewage.

Following the submission of our 1948 report, published
in House Document No. 2151 of 1948, we made additional
studies relating to the comparative costs to Framingham
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and Natick of entrance into the South Metropolitan
Sewerage District and separate treatment of their sewage.
The results of these studies were submitted in a special
report, dated June 21, 1949, to Mr. William T. Morrissey,
Commissioner, Metropolitan District Commission. Under
chapter 57 of the Resolves of 1949, the Joint Board is
directed to study the subject matter of current House
Document No. 2603, which is a bill providing for the ad-
mission of the town of Natick to the South Metropolitan
Sewerage District. Since our special report of June 21,
1949, deals with this subject matter, and has not yet been
printed, the salient features of that report are presented
below, together with a description of subsequent develop-
ments and our recommendations for future action.

Under chapter 41 of the Resolves of 1948, the Depart-
ment of Public Health and the Metropolitan District
Commission, acting as a Joint Board, investigated the
feasibility of extending the South Metropolitan Sewerage
District to serve the towns of Framingham and Natick.
The Joint Board found that a suitable sewer connection
could be made, and recommended that legislation be intro-
duced authorizing extension of membership in the District
to Framingham and Natick as described in House Docu-
ment No. 2151 of 1948. The estimated cost of construc-
tion of the proposed Framingham extension sewer, includ-
ing the remodeling of a portion of the abandoned Co-
chituate aqueduct so that it might serve as a section of
the proposed sewer, was $3,061,290. The Joint Board
recommended that Newton should be requested to pay
8700,000 of this cost in view of the greater cost to Newton
for constructing its own relief sewer. The Joint Board
further recommended that Framingham and Natick
should be requested to pay $500,000 and $400,000, re-
spectively, for the use of the Cochituate aqueduct for
sewerage purposes, these costs to be in addition to the
usual entrance fees. On this basis of cost allocation, the
entrance fees and annual ass essments against Framingham
and Natick when they enter the District will be sufficient
to amortize most of the remainder of the first cost, and no
appreciable financial burden will be placed upon the exist-
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ing members of the South Metropolitan Sewerage District
because of the extension to include Framingham and
Natick. Ihe basis for estimating the special assessments
was presented on pages 67-68 of House, No. 2151 of 1948.

As a result of the preliminary legislative hearings and
conferences with the officials of the towns of Natick and
Framingham, we were requested to make the special in-
vestigation (report of June 21, 1949) in order to throw
light on the matter of assessing special fees against
Framingham and Natick as a condition of entrance into
the District. It was indicated during the hearings that
the city of Newton would agree to pay $700,000 toward
the cost of therequired sewer in order to avoid more costly
construction of a new trunk sewer by the city. Repre-
sentatives of the town of Framingham indicated an inter-
est in the proposed extension if it could be shown that its
cost would be comparable to that of the required improve-
ments for local treatment of sewage. Officials of the town
of Natick expressed the opinion that the existing sewage
treatment works of the town of Natick would be adequate
for many years, and that it would not be necessary for
Natick to enter the Metropolitan District. Following the
submission of our special report of June 21, 1949, legisla-
tion was enacted to permit the town of Framingham to
enter the South Metropolitan Sewerage District (chapter
670 of the Acts of 1949). This act provides for an agree-
ment with the town of Framingham for a special assess-
ment toward the cost of the sewer. A similar bill, House
Document No. 2603 of 1949, for the admission of the town
of Natick to the South Metropolitan Sewerage District,
was not passed; and no legislation was passed to permit
an agreement with the city of Newton for payment of
part of the cost of the sewer.

We recommend that legislation be passed to permit the
use of the proposed Framingham extension sewer by the
city of Newton in lieu of constructing an extension to the
Newton high level sewer; and that the legislation provide
for an agreement with the city of Newton for payment of
part of the cost of the Framingham extension sewer.

In view of the evidence that the degree of treatment now
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being provided for the Natick sewage will not be sufficient
to abate the local odor nuisance and to eliminate the
nutrients contributing to the abnormal growth of duck-
weed in the Sudbury and Concord Rivers, and in view of
the evidence presented below that it will be difficult to
achieve these ends with any type of treatment plant even
at great cost, we recommend that the town of Natick
consider entrance at this time into the South Metropoli-
tan Sewerage District, and that legislation be passed
covering the subject matter of House Document No.
2603 of 1949 relative to the admission of Natick. Esti-
mates have been prepared of the probable annual cost to
Framingham, to Natick and to the District for the several
schemes for the disposal of the sewage from Framingham
and Natick. These estimates, together with information
on the past practice with regard to special assessments,
are presented below.

It has been the practice of the South Metropolitan
Sewerage District to require all new members to pay a
minimum entrance fee based on their proportionate shares
of the total sinking fund and bonds paid off just prior to
the date of entrances, the share for each municipality to
be in the ratio of the tax valuation of that municipality to
the total valuation of all the cities and towns in the Dis-
trict. Precedent as to the levying of special assessments
at time of entrance other than the regular entrance fees
has been somewhat mixed. The purpose of the special
assessments has been to defray part of the cost of con-
struction required for the admission of new members
when such cost is abnormally high in comparison with the
returns from the normal assessments against the new
members.

The towns of W ellesley and Needham were admitted on
the basis of paying the regular entrance fees with no
special assessments, even though a new sewer costing
approximately $1,000,000 was required to serve these
towns. When Canton, Norwood, Stoughton and Walpole
were admitted in 1929, the newr upper Neponset Valley
sewer was built at a cost of about $2,365,000. These
towns together paid an entrance fee of $500,000, or an
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amount substantially twice the regular entrance fees.
Braintree and Weymouth were admitted on the same
basis as Wellesley and Needham, with no special assess-
ment over and above the regular entrance fee.

Section 5 of chapter 92 requires that each member of
the South Metropolitan Sewerage District shall pay an-
nually, to the Commonwealth to meet interest, sinking
fund and serial-bond requirements, a sum of money in
proportion to the latest taxable valuations of the prop-
erty of the municipalities in the District. To determine
the proportionate share of capital charges which must be
borne by Framingham and Natick, Table 19 has been pre-
pared. This table indicates that if Framingham alone
joins the District its share will be 3.14 per cent, and that

Table 19. Assessments in South Metropolitan Sewerage Bistri
including Framingham, and Framingham and Natick.

Based on Valuation

Proportion for Interest
and Serial Bonds (Per CentStat

Valuation,
Chapter 559,
Acts of 1945 t-- • u FraminghFramingham. and Nati,

Existing members of District $1,239,127,533 96.86 95.2086

Framingham
.....

40,078,973 3.14 3.0*

00

Natick 22,482.880 - 1.7:
$1,301,689,386 100,00 100.00

Proportion for Maintenanc
and Operation (Per Cent)

, i FraminghamFramingham, i and Natick.

94.696.60

3.40

100.00

2.06

100.00Tota
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if both Framingham and Natick join the District their
respective shares will be 3.07 per cent and 1.73 per cent.
If other towns join the District at the same time the per-
centages just stated will, of course, be slightly reduced.

The regular entrance fee customarily required of new
members of the District is a proportionate share of the
paid-off cost of the District as computed on April 1 of
the year of entrance. The percentages are arrived at on
the same basis as for the annual capital charges, as shown
in Table 19. The total amounts of capital costs paid off
by the present members of the District as of April 1, 1947
and 1948, respectively, were $12,903,457 and $13,249,344.
The estimated amount paid off as of 1949 is $13,678,912.
On the basis of the estimated amount for 1949 the regular
entrance fees for Framingham and Natick would be as
follows:

Framingham alone, 3.14 per cent 5428,000

IfFramingham and Natick both enter the District
Framingham, 3.07 per cent 420.000

240.000Natick, 1.73 per cent

Section 6 of chapter 92 specifies that each town belong-
ing to the South Metropolitan Sewerage District shall
pay to the Commonwealth, to meet the cost of main-
tenance and operation of the sewerage system, a sum of
money in proportion to the respective populations of the
towns of the District as ascertained by the last preceding
state or national census. On Table 19 the basis of ar-
riving at the percentage to be contributed by Framing-
ham alone or by Framingham and Natick is presented.
The admission of other towns will, of course, change these
proportions slightly.

In order to predict the future annual charges to mem-
bers of the District it is necessary to consider the an-
ticipated capital expenditures of the District and the
expected cost of operation and maintenance. The Metro-
politan District Commission has recently started a sewer-
age construction program estimated to cost $44,000,000,
of which $23,602,000 is chargeable to the South Metro-
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politan Sewerage District. Mr. Karl R. Kennison, Chief
Engineer of the Construction Division, has estimated that
the funds will be expended as follows:

$1,352,000
2,000,000

1.500.000
1.800.000
1,200,000

5.700.000
6.600.000
3,000,000

450,000

$23,602,000

The above figures include an allowance of $2,000,000
per year in 1953 and 1954 for the connection to Framing-
ham and Natick, and to cover the cost of increasing the
capacity of the Charles River sewer and the facilities for
its diversion to the North Metropolitan system. It is
quite probable that the decision will be made to construct
this connection at an earlier date, in which case funds will
be required earlier than indicated above. Advancing the
time for expenditure of these funds will change the figures
indicated in this report slightly, but will not affect the
conclusions.

Recent annual costs of operation and maintenance of
the South Metropolitan Sewerage District average about
$450,000 per year. Mr. Kennison estimates that opera-
tion of the new Nut Island treatment works will add
$125,000 to $150,000 to this annual cost, starting in 1951.
He further estimates that $25,000 per year will be added
when operation of the emergency Charles River pumping
station is begun, in 1955, and $75,000 per year will be
chargeable to the South Metropolitan Sewerage District
from the operation of the Deer Island plan commencing
in 1956, as a result of diversion of some South Metropoli-
tan District sewage into the North District system. We
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have made independent checks of Mr. Kennison’s esti-
mates, and we concur in his figures.

Three principal cases providing for the disposal of
sewage from the towns of Framingham and Natick have
been considered. In each case involving the construction
of the Framingham branch sewer it has been assumed
that Newton will participate in the program and pay an
assessment of $700,000 in ten equal annual installments
without interest, commencing in 1950. The three princi-
pal cases are described as follows:

Case I. Framingham alone to enter the District and pay a regular
entrance fee of §430,000 and a special assessment of §500,000 in ten
equal annual installments beginning in 1950, and annual charges for
financing and operation beginning in 1956. In the tables and plotted
curves which follow the cost under Case I is shown, both with and
without the special assessment.

Case 11. Both Framingham and Natick to pay regular entrance
fees of 1420,000and $240,000, respectively, and special assessments of
$500,000 and $400,000, respectively, in ten equal annual installments
beginning in 1950, and annual charges for financing and operation be-
ginning in 1956. The tables and plotted results for Case II are shown
with and without the special assessments.

Case 111. Under this case a consideration has been given to the
cost of improved local sewage treatment works for the town of Fram-
ingham and joint treatment facilities for bothFramingham and Natick.

Tables 20 and 21 presented herewith are summaries of
information contained in the special report to Mr. William
T. Morrissey, Commissioner, dated June 21, 1949. In the
special report complete details are shown for all costs
which were required preliminary to arriving at the cost
data shown on Tables 20 and 21. Table 20 shows the
annual cost to Framingham if Framingham alone enters
the District (Case I), and the annual costs to Framingham
and Natick if both Framingham and Natick enter the
District (Case II). In arriving at the annual costs for
Framingham and Natick if they enter the District, it has
been assumed that each town will finance the entrance fee
and special assessment by thirty-year serial bonds at 2 1/i
per cent interest, thereby spreading the entrance costs
which occur as ten equal annual payments over a period
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Tat LE 20. Estimated Total Annual Cost to Framingham and Natick
Based on Entering South Metropolitan Sewerage District.

Case II: Framingham and NatickI: Framin'
;iNG District,

:ly
Cost to AL COST T UAL COST TO

NATICK.
Framingham

FRAMINGHAM

Standard Standard Standard
plus .Extra Standard plus Extra Standard plus Extra StandardEntrance Entrance Entrance Entrance Entrance EntranceFee. Fee. Fees. Fee. Fees. Fee.Total, Total, Total, Total, Total. Total,$930,000. $130,000. $1,560,000. 1 $660,000. 1 $1,560,000. 1 $660,000.!

(2);d (3) (6) (7)(4) (5)

1950 $5,190 $2,400 $5,140 $2,340 $3,580 $1,340
1951 10,310 4,770 10,200 4,660 7,100 2,660
1952 16,370 7,110 15,200 6,940 10,570 3,970
1953 20,350 9,410 20,130 9,190 14,000 5,250
1954 25,260 11,680 24,990 11,410 17,380 6,520

1955 30,110 13,920 29,780 13,600 20,720 7,770
1956 91,870 74,690 88,340 72,340 55,630 42,170
1957 96,080 76,360 92,490 73,980 68,580 43,120
1958 100,240 78,040 96,620 75,610 61,610 44,050
1959 104,370 79,710 100,700 77,240 64,410 44,990

1960 107,970 82,110 106,150 80,300 67,390 46,710
1961 106,830 81,360 105,030 79,650 66,660 46,280
1962 105,600 80,500 103,820 78,720 65,890 45,810
1963 101,400 79,670 102,640 77,910 65,130 45,350
1964 103,260 78,900 101,520 77,170 64,410 44,930

1965 102,120 78,140 | 100.400 76,420 63,690 44,510
1966 99,010 75,410 | 97,350 73,750 61,880 43,000
1967 96,340 73,110 j 94,720 71,490 60,310 41,730
1968 93,660 70,800 j 92,100 69,250 58,740 40,460
1969 92,580 70,100 | 91,040 68,560 58,050 40,070

1970 89,180 67,080 87,710 65,610 56,080 38,400
1971 88,150 66,420 80,680 64,950 65,410 38,030
1972 87,100 65,740 85,660 64,310 54,740 37,660
1973 86,060 65,080 84,630 63,650 54,070 37,290
1974 85,010 64,410 | 83,600 63,000 53,400 36,920

1975 83,980 63,750 82,570 62,340 52,730 36,550
1976 82,930 63,070 81,540 61,690 52,060 36,180
1977 81,880 62,400 80,520 61,040 51,390 35,810
1978 80,840 j 61,740 79,490 60,390 50,720 35,440
1979 79,800 61,070 78,460 59,730 50,050 35,070

1980 75,660 58,970 74,360 67,680 47,250 33,900
1981 69,700 55,020 68,500 53,810 43,460 31,710
1982 64,470 ! 51,760 63,350 50,630 40,080 29,900
1983 S4 t630 j 43,850 53,690 42,900 34,160 25,530
1984 444320 j 35,120 I 43,270 34,370 27,830 20,710

1985 37,370 I 30,330 | 36,730 29,690 I 23,900 18,060

1 Total fees to Framingham and Natick combined.
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of thirty years. In addition to the entrance charges the
annual costs to Framingham and Natick shown on Table
20 include payment of the respective shares toward inter-
est, sinking fund and serial bond payments for the Dis-
trict, and the proportionate share of the cost of mainte-
nance and operation.

Table 21 shows the estimated annual cost to the existing
members of the South Metropolitan Sewerage District for
the period from 1950 to 1985, under conditions as they
would occur if the system is not extended to include
Framingham and Natick, and also under the two condi-
tions considered for Case I and Case 11. The table
indicates that the cost will be less to the existing members
from 1950 to 1959 if Framingham and Natick are ad-
mitted with the special assessments, but the cost there-
after to the existing members until 1985 will be somewhat
greater because of the admission of Framingham and
Natick.

In the event that Framingham does not elect to enter
the South Metropolitan Sewerage District, improvements
must be made in the very near future to the present sew-
age treatment plant, which is now loaded beyond its
designed capacity. Haley and Ward, Consulting Engi-
neers for Framingham, have submitted a report describ-
ing an expanded high-rate trickling filter plant estimated
originally to cost about $600,000, or with additional re-
finements about $750,000. They have estimated the cost
of operation and maintenance at $20,000 per year.

We concur in the construction cost estimate of $750,000,
but we do not feel that such a plant can be operated as it
should be for as little as $20,000 per year, especially if full
cognizance is taken of maintenance costs. We have
studied operating cost data for comparable plants in
1946 and 1947 (as described in Sewage Works Journal),
and we find them to average about $0.90 per capita per
year. For the present population of Framingham, the
comparable total cost would be $22,500 per year, and
for the designed population of 40,000 it would be $36,000
per year. According to Schroepfer (see Imhoff & Fair,
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lable 21. Estimated Total Annual Cost to Present Members of the
South Metropolitan Sewerage District.

[ln thousands of dollars ]

With Extension to Framingham
(House, No. 2151).

CASE i: FRAMINGHAM CASE II: FRAMINGHAMWithout ONLY. AND NATICK.(House, No.
_

Year. 2151) (No '

Extension). Standard Standard
plus Extra Standard plus Extra Standard
Entrance Entrance Entrance Entrance

Fee. Fee. Fees. Fees.
Total, Total, Total, Total,

$930,000. $430,000. | $1,560,000. $660,000.
(1) (2) (3) (4) (5) (6)

1950 $915 $752 $BO2 $689 $779
1951 1,058 895 945 832 922
1952 1,085 922 972 859 949
1953 1,345 1,182 1,232 1,119 1,209
1954 1,670 1,609 1,659 1,546 1,636

1955 1,634 1,673 1,723 1,610 1,700
1956 1,720 1,700 1,748 | 1,608 1,695
1957 1,707 1,685 1,733 I 1,594 1,679
1958 1,694 1,670 1,718 1,579 1,664
1959 1,682 1,656 1,705 1,566 1,652

1960 1,659 1.789 1,789 1,757 1,757
1961 1,647 1,776 1,776 1,743 1,743
1962 1,632 1,759 1,759 1,726 1,726
1963 1,618 1,744 1,744 1.712 1.712
1964 1,607 1,730 1,730 1,698 1,698

1965 1,595 1,717 1,717 1,685 1,685
1966 1,521 1,642 1,642 1,611 1,611
1967 1,460 1,581 1,581 1,552 1,552
1968 1,399 1,520 1,520 1.492 1,492
1969 1,389 1,508 1,508 1,480 1,480

1970 1,306 1,425 1,425 1,398 1,398
1971 1,297 1,414 1,414 | 1,387 1,387
1972 1,289 1,404 1,404 1,378 1,378
1973 1,280 1,393 1,393 1,367 1,367
1974 1,271 1,382 1,382 1,356 1,356

1975 1,262 1,372 1,372 1,346 1,346
v 1976 1,254 1,361 1,361 1,335 1,355

1977 1,245 1,350 1,350 1,325 1.325
1978 1,237 1,340 1,340 1.315 1,315
1979 1,228 1,329 1,329 1,304 1,304

1980 1,219 1,318 1,318 1,293 1.293
1981 1,150 1,250 1,250 1,226 1.226
1982 1,103 1,211 1,211 1,178 1,178
1983 906 1,008 1.008 989 989
1984 749 790 790 774 774

1985 715 691 691 676 676
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Sewage Treatment, page 12) pre-war plants of this type
would have yearly operating costs of about $3,500 per
mgd, or about $0.35 per capita. With a factor of two to
allow for post-war increased costs, the comparable ulti-
mate cost at Framingham would be about $30,000 per
year. Operating cost estimates from our own reports to
communities in New England bear out these figures, and
hence we conclude that an expanded trickling-filter plant
for Framingham will cost approximately $30,000 per year
for operation and maintenance.

In Table 22, column 2, the estimated total annual cost
to Framingham, based upon an expanded trickling filter
plant, is shown for the years 1950 to 1985. These annual
costs are based upon an expenditure of $750,000 in 1950
for expanding the existing plant which will be financed
over a thirty-year period by annual retirement payments
of $25,000. Interest on the unpaid balance has been
computed at 2Wf per cent. In arriving at the figures
shown in column 2, the annual cost of operating and
maintaining the plant has been taken at $30,000.

That an expanded trickling-filter plant for Framingham
and the existing plant for Natick will not produce effluents
of satisfactory quality to abate the present polluted con-
dition of the Sudbury River has been generally recog-
nized by engineers of the Department of Public Health,
by Haley and Ward in their latest report to Framingham,
and by our report contained in House Document No. 2151
of 1949. Recent analyses of the effluent at the Framing-
ham plant show a BOD of 42 ppm in 2.4 mgd flow, or
840 pounds of BOD per day. At the Natick plant the
effluent contained 15 ppm of BOD in 1.0 mgd, or 125
pounds of BOD per day. The combined load of 965
pounds per day has a population equivalent of 5,670 per-
sons. If we assume that 10 cfs of stream flow per 1,000
population should be available for disposal of this effluent
(see page 46 of House Document No. 2151 of 1949), and
a normal dry-weather flow of 23 cfs at Concord, the
stream is capable of handling a population equivalent of
only 2,300 persons. During periods of drought flow, the
assimilative capacity of the stream will be even less. For
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interest with equal annual payments for retirement of
the issue. An allowance of $BO,OOO per year has been
made for cost of operating and maintaining the plant.
The distribution of cost to the two towns has been com-
puted on the basis of 60 per cent to Framingham and
40 per cent to Natick which agrees substantially with the
relative proportions for design flow and population.

The construction of an activated sludge plant to achieve
high-degree treatment is still no guarantee that pollution
of the Sudbury River will be abated. Such plants may
possibly achieve 90 per cent to 95 per cent removal of
BOD but, as shown hereinbefore, 97 per cent removal will
be required during periods of normal low flow in the
stream. Furthermore, nutrient substances in the effluent
will still affect the growth of duckweed in the river. We
conclude, therefore, that even with high-degree treatment
the problem of pollution and aquatic growths in the Sud-
bury River will not be solved.

Table 23 has been prepared for the purpose of present-
ing as briefly as possible the relative costs to Framing-
ham and Natick under the three cases discussed herein.
This table indicates the estimated average annual costs

Table 23. Estimated Average Annual Costs to Framing})an
and Natick for Next Thirty-six Years.

Framingham. Natick.

Case I.
Framingham alone to enter District

Total entrance fee, $930,000
....

$75,000

Total entrance fee, 430,000 ....
57,000

Case 11.
Both Framingham and Natick to enter District

Total entrance fees, Framingham, $930,000 j
73,500 $17,000

Total entrance fees, Natick, 040,000 j
Total entrance fees, Framingham, $430,000 ]

55,500 32,000
Total entrance fees, Natick, 240,000 J

Case 111.
Expanded trickling filter plant

Framingham alone ......
57,000

Combined activated sludge plant .... 87,000 58,000
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to Framingham and Natick for the next 36 years. If
Framingham alone enters the District, paying only the
standard entrance fee, the average annual cost is estimated
at $57,000, which is the same as the estimated cost under
Case 111 on the basis of expanding the existing trickling
filter plant at Framingham. Under Case I, if in addition
to the regular entrance fee a special assessment of $500,000
is charged against Framingham, the average annual cost
for the next 36 years is estimated at $75,000 which is
$12,000 per year less than the estimated cost to Framing-
ham if a combined activated sludge plant is built for the
towns of Framingham and Natick as indicated under
Case 111. If both Framingham and Natick enter the
District (Case II) and the regular entrance fee plus a
special assessment of $400,000 is charged Natick, the
average annual cost to Natick is estimated to be $47,000.
If the special assessment is eliminated this average annual
cost becomes 132,000. If, as provided under Case 111, a
combined activated sludge plant is constructed, the aver-
age annual cost to Natick is estimated to be $58,000. The
entrance of Natick into the South Metropolitan Sewerage
District along with Framingham results in an estimated
average saving to Framingham of $1,500 per year for the
next 36 years under both divisions of Case II

Figs. 18 and 19 show graphically the costs to Framing-
ham and Natick based on the data in Tables 20 and 22.
Fig. 18 shoAvs the annual cost to Framing-
ham if it enters the District alone and pays only the regu-
lar entrance fee or the regular fee plus a special a ssment
of $500,000. The annual costs to Framingham on the
basis of an expanded trickling filter plant and a combined
activated sludge plant are also shoAvn on this figure.
Conditions under Case II have not been plotted but as
previously stated the annual costs under that case are
only slightly less than those for Case I.

Fig. 19 indicates graphically the comparative cost an-
nually to Natick if that toAvn enters the District and pays
either the regular entrance fee or the regular fee plus a
special assessment of $400,000. The annual cost to Na-
tick based upon the construction of a combined activated
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Judge plant to serve both Framingham and Natick is also
shown on the same figure.

In considering the matter of entering the District, the
towns of Framingham and Natick should recognize the
long-term aspects of the alternate plans, beyond the period
indicated by the accompanying tables and figures. After
completing payments for the entrance fees and special
assessments the annual costs will continue on a relatively
uniform basis. After the present construction program
for the District as a whole has been completed, there will
probably be a reduction in spending, although it must be
realized that from time to time there will be further
capital expenditures for repair and replacement of trunk
sewers and for treatment plant renovations. If separate
works for Framingham and Natick are constructed, they
will also deteriorate and become obsolete in thirty or
forty years, thereby requiring substantial capital expendi-
tures for renovations and increases in capacity. Inasmuch
as sewers usually have a much longer life than treatment
works the shares of Framingham and Natick in the capital
cost of renewing the District system should be much less
than the cost of replacing separate treatment works.

From a cost standpoint it would be unwise for Framing-
ham and Natick to decide to construct additional treat-
ment works now or in the near future with the expectation
of later entering the District because of the fact that their
share of the first cost of all the works in the South Metro-
politan system must be paid eventually anyway. If
Framingham and Natick enter the District nowq all ex-
penditures required for additional local treatment works
will be saved.

If the District is extended to include Framingham and
Natick, the total annual cost to present members will be
changed from what they would have otherwise paid an-
nually as shown in Table 21. The effect of the admission
of Framingham and Natick on the costs to present mem-
bers is demonstrated graphically on Fig. 20. The effect of
payment of the standard entrance fee and the special as-
sessment as a condition of entrance will be to lower the
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charges to other members up to 1960. From 1960 to
1985, the cost of the Framingham branch sewer requires
increased annual payments from the existing members.
By 1985 the effect of the capital cost of the Framingham
branch sewer will no longer exist and the annual cost to
existing members of the District will become less than
would have been the case without the Framingham ex-
tension. After 1959 the amount of the special assessment,
if any, has no effect on the cost to present members of the
District, but the decrease in cost to present members from
1950to 1959 as aresult of the special assessment justabout
balances the later increases.

The decision as to what entrance fees and special fees,
if any, the towns of Framingham and Natick are eco-
nomically justified in paying to enter the South Metro-
politan Sewerage District depends primarily upon the
degree of treatment which must be provided for sewage
discharged into the Sudbury River or its tributaries. If
the stream could assimilate without harmful or inimical
effects the effluent to be expected from an expanded
trickling filter plant for Framingham, then it would pay
Framingham to enter the District only at the regular en-
trance fee based on proportionate valuation and paid-off
costs, and it would not pay Natick to enter at all. The
stream cannot assimilate such wastes, however, and hence
a higher degree of treatment must be provided. In that
case, it will pay both Framingham and Natick to join the
District and to pay special supplementary fees of 1500,000
and 1400,000, respectively, rather than to build a com-
bined high-degree treatment plant, especially since such
expensive treatment would probably still not be adequate
to abate pollution in the Sudbury River at all times.

Effect of Proposed Extensions to include Eleven
Additional Towns on Total Annual Assessments.

If the sewage from the eleven towns listed on Table 24
is accepted for disposal by the South Metropolitan Sewer-
age District, it is recommended that these towns be ad-
mitted to membership in the District and that they pay
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1he approximate amounts of annual assessments based
on 1949 conditions have also been shown in Table 25.
They are based upon the percentages of valuation and
population, respectively, as previously explained. The

Table 25. Approximate Amo
Assessments for Eleven New T

of Entrance Fees and Annual
: based on 1949 Conditions.

Annual Assessments.
Entrance

Eee. capital cost. operation and
Towns. maintenance.

j
Per Per Per

Cent. Amount. Cent. Amount. Cent. Amount.
(1) (2) (3) (4) (5) (6) (7)

Framingham . . 2.91 $398,100 2.91 $11,900 3.16 $14,200

Natick . . . 1.63 223,000 1.63 6,700 1.95 8.800
Ashland 0.24 32.800 0.24 1,000 0.36 1,600

Weston 0.92 125,800 0.92 3.800 0.55 2,500

Wayland . 0.46 62,900 0.46 1,900 0.48 2,200
Dover 0.46 62,900 0,46 1,900 0.19 900
Westwood 0.63 86,200 0.63 2,600 0.59 2,600

Randolph 0.61 83,400 0.61 2,500 1.05 4,700

Holbrook . 0.28 38,300 0.28 1,100 0.46 2,100

Hingham . . 1.38 188,800 1.38 5,700 1.20 5.400
Sharon . 0.48 65,700 0.48 2.000 0.50 2,200

Existing members of - - 90.00 368,900 89.51 402,800
District.

Totals - $1,367,900 - $410,000 - $450,000

Special assessments:

Framingham - 500,000

Natick
...

- 400,000

Newton - 700,000

Total entrance - $2,967,900

amounts indicated under columns 5 and 7 show the dis-
tribution of the estimated total amount for bond retire-
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ment and for operation and maintenance in 1949. Annual
assessments for the entire District and for the individual
towns fluctuate from year to year depending upon the
capital charges in the form of bond retirement and interest
and upon the maintenance and operating cost of the
system. In addition the individual assessments depend
upon the proportional shares for each town which are
constantly changing due to the addition of other towns
to the District and fluctuations in valuation and popu-
lation.

Table 26 shows the total estimated cost of construction
of all extensions required to admit the eleven additional
towns except the Framingham extension. The total esti-
mated cost is $2,087,880 which with $3,061,290 for the
Framingham extension amounts to a total of $5,149,170
for all extensions.

le 26. Estimated Cost of Extending South Metropolitan Seweri Anus x:o. - -
amnmiea > osi vj axienatng ooum Metropolitan leverage

System to serve Nine New Towns, not including the Framingham
Extension.

Hingham Force Main Extension and Gravity Sewer . $139,100
Randolph-Holbrook Extension 341,400
Purchase Existing Braintree Trunk Sewer , 372,000
Westwood Extension, Northeast 41,920
Westwood Extension, Northwest 63,730
Purchase Existing Norwood Northeast Trunk Sewer 175,000
Purchase Existing Norwood Hawes Brook Interceptor . 50,000
Sharon Extension Sewer 83,530
Wellesley Branch Supplementary Sewer . 791,400
Dover Connection ... 10,300
Weston Connection and Pump Station .... 19,500

Total $2,087,880

Fig. 21 has been prepared for the purpose of depicting
the effect upon the present members of the District if all of
the eleven additional towns join the District. On this
figure the upper solid line shows the estimated total
annual cost to present members of the District if no steps
are taken to include any of the eleven towns discussed
herein. The uppermost line consisting of long and short
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dashes shows the total annual cost to the entire District
if extensions are made to take inall of the proposed towns.
This curve is based upon issues of bonds for constructing
the connection to Framingham, in 1953 and 1954, and for
the construction of all other extensions about 1955 re-
quiring expenditures of about $2,100,000, as shown in
Table 26.

The dotted line shows the total annual net cost to pres-
ent members of the District if extensions are made to
include the eleven additional towns involving a con-
struction program as stated in the preceding paragraph,
withall eleven towns joining the District in 1950 and with
the total entrance payment amounting to $2,967,900 paid
in ten equal annual payments beginning with the year
1950. It is realized that the conditions as just described
are improbable but because of the infinite variety of
combinations which are possible, these assumptions have
been made as a means of indicating the approximate effect
upon the present members brought about by the inclusion
of all of the additional towns as proposed. It should be
noted that on the basis just described the net cost to
present members will be reduced from 1950 to 1960 and
will be increased somewhat from 1960 to 1984. After
1985 the cost to present members will be consistently less

ith the increase in membership.
In the lower portion of Fig. 21 the estimated amount of

total annual assessment to be paid by the eleven new
members has been plotted. It has been assumed that
assessments will commence in 1956. This curve indicates
that for the period from 1960 to 1965 the amount of assess-
ment paid by the eleven new towns will be substantially
twice the total of the amounts computed in columns 5
and 7of Table 25. This increase over the amounts com-
puted as of 1949 is due to additional financing required in
connection with the sewerage construction program of the
Metropolitan District Commission amounting to $44,000,-
000 of which $23,602,000 is chargeable to the South Metro-
politan Sewerage District. To a lesser degree the increase
is also due to increases in the cost of maintenance and
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operation due to the cost of operating the Nut Island
sewage treatment works which is expected to go into
operation in 1951. For the purpose of indicating graphi-
cally the effect of the entrance payments a line represent-
ing the amount of these payments from 1950 to 1959,
inclusive, has been shown on the figure under discussion.
In connection with the payments of entrance fees, it is
probable that most towns will finance each of the ten
equal payments as they come due by bond issues for a
period of thirty years or less so that the total cost of
entrance fee will be spread over a period of as much as
thirty to forty years from time of entrance in order to
avoid the heavy expenditure of funds that would be re-
quired without such financing.

Conclusions and Recommendations

Our conclusions and recommendations are presented in
summarized form in the letter of transmittal at the be-
ginning of this report.








