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REPORT OF THE JOINT BOARD RELATIVE 
TO THE DISPOSAL OF SEWAGE IN THE 
SOUTH M ETROPOLITAN SEWERAGE DIS
TRICT AND TO THE EXTENSION OF SAID 
DISTRICT.

B o s t o n ,  December 1, 1948. 

To the Honorable Senate and House of Representatives.

Under chapter 41 of the Resolves of 1948, which 
legislation was filed by Representative J. Alan Hodder 
of Framingham, the General Court authorized and di
rected the Department of Public Health and the Metro
politan District Commission, acting as a joint board, 
to make an investigation of the general subject of the 
disposal of sewage in the South Metropolitan Sewerage 
District and particularly to consider whether any exten
sion of said district is desirable and to report to the
General Court by filing the same with the Clerk of the
House of Representatives not later than December 1, 1948.

The authority for the Joint Board to act and the 
subject matter of its investigation and study are set 
forth in the text of said chapter 41 of the Resolves of
1948 which reads as follows: —

That the department of public health and the metropolitan district 
commission, acting as a joint board, are hereby authorized and directed 
to make an investigation of the general subject of the disposal of 
sewage in the south metropolitan sewerage district, and particularly 
consider whether any extension of said district is desirable. Said 
joint board shall report to the general court its findings, and its recom
mendations, if any, together with drafts of legislation necessary to 
carry the same into effect, by filing the same with the clerk of the 
house of representatives not later than December first in the current 
year. For the purposes of this resolve, said joint board may expend 
such sums as may be appropriated therefor.

Approved May 27, 19/fS.



O r g a n i z a t i o n .

The organization of the Joint Board was effected at a 
meeting held in the office of the Commissioner of Public 
Health on August 5, 1948. At this meeting Dr. Vlado 
A. Getting, Commissioner of Public Health, was elected 
chairman; William T. Morrissey, Commissioner, Metro
politan District Commission, was elected Vice-Chairman; 
Thomas A. Berrigan, Director and Chief Engineer of the 
Sewerage Division of the Metropolitan District Com
mission, was elected temporary secretary, and Arthur 
D. Weston, Director, Division of Sanitary Engineering, 
Department of Public Health, was elected Chairman 
of the Advisory Board of Engineers, which board consists 
also of Thomas A. Berrigan, Director and Chief Engineer, 
Sewerage Division, Metropolitan District Commission, 
and Karl R. Kennison, Chief Engineer, Construction 
Division, Metropolitan District Commission.

At the meeting held on August 5, 1948, it was the 
unanimous opinion of the members of the Joint Board 
that it would be impracticable for either of the engineering 
offices of the Metropolitan District Commission or the 
Department of Public Health to undertake the engineer
ing studies called for under the requirements of chapter 
41 of the Resolves of 1948. Accordingly, it was voted to 
accept an offer made by Camp, Dresser & McKee, Con
sulting Engineers, of Boston, to undertake this work with 
the understanding that the form of contract to be entered 
into would be submitted to the members of the Joint 
Board for endorsement at a later date and after careful 
consideration by the advisory board of engineers.

At a meeting held on September 9, 1948, the Joint Board 
elected R. Nelson Molt, Administrative Office Manager, 
Construction Division, Metropolitan District Commis
sion, as permanent secretary and the board voted to 
authorize Mr. Molt to negotiate a contract with Camp, 
Dresser & McKee, Consulting Engineers, to make the 
necessary engineering studies as outlined by the board



of engineers. The report of these engineers is appended 
hereto and is made a part of this report.

R e p o r t .

The South Metropolitan Sewerage District was es
tablished under the provisions of chapter 424 of the Acts 
of 1899 to provide an outlet for the sewage from the 
Charles River Valley, the Neponset River Valley and 
adjacent areas south of the Boston Main Drainage Dis
trict. Works for the diversion of the sewage of this 
district into Boston Harbor were first placed in use in 
1904. These works, which were designed to have a 
capacity for the sewage of approximately one million 
persons, receive sewage at the present time from a popu
lation of about 620,000 persons or about 83 per cent of 
the population residing in the communities included 
within the district. Records of flow from the South 
Metropolitan Sewerage District recorded with the Metro
politan District Commission, taken into consideration 
with the possible needs of extending the district to areas 
not now served, more especially certain areas included 
within the towns of Natick and Framingham, because 
of the effect of the treated sewage of these towns on the 
Sudbury River, prompted the passage of chapter 41 
of the Resolves of 1948.

The sewage of the South Metropolitan Sewerage 
District will shortly be treated by works now being 
constructed by the Metropolitan District Commission 
at Nut Island in the city of Quincy.

Adequate investigation of the general subject matter 
of the disposal of sewage in the South Metropolitan 
Sewerage District and consideration as to whether any 
extension of said district is desirable would necessitate 
engineering studies over a long period of time and ap
propriations greatly in excess of the $10,000 made avail
able in the supplementary budget, chapter 669 of 1948, 
Item 8807-23. Accordingly, the Joint Board and its 
consulting engineers have focused their attention more 
especially on the practicability of diverting the sewage



from Framingham and Natick into the South Metro
politan Sewerage System, as these two communities, 
according to the records of the Department of Public 
Health, are faced with a serious problem of disposing of 
the sewage from their municipalities without contributing 
to any objectionable conditions in the Sudbury River or 
odor nuisances in the growing region about these two 
works. The adjacent towns of Framingham and Natick, 
situated approximately 20 miles west of Boston proper, 
had populations according to the 1945 census of 25,502 
and 15,789, respectively, and the population of Framing
ham has increased greatly during the past year through 
the introduction of a large new industrial plant in that 
municipality.

Available records show that the sewage from Framing
ham during the year 1947 had a minimum daily flow of 
980,000 gallons, a maximum daily flow of 3,600,000 
gallons, and an average daily flow of 2,400,000 gallons. 
In the case of Natick the sewage flow during the year 
1947 varied from a minimum daily flow of 590,000 gallons 
to a maximum daily flow of 1,850,000 gallons with an 
average daily flow throughout the year of 990,000 gallons.

The sewage of Framingham is pumped to the treatment 
works located in Natick near the Framingham-Natick 
boundary on the north side of the so-called Worcester 
Turnpike. The sewage from the town of Natick is pumped 
to sewage treatment works located in Natick just north 
of the works of the town of Framingham. The sewage 
effluent, or what is sometimes knowm as the purified 
sewage, from both of these works is discharged into a 
small stream, known as Bannister Brook, which is a 
tributary of the Sudbury River.

According to records made available by the Depart
ment of Public Health, the treatment of sewage as effected 
at the plants of the towns of Framingham and Natick 
has been reasonably satisfactory during the past year 
but these works are known to have an inadequate ca
pacity for the proper treatment of all of the sewage from 
these towns at all times and the discharge of effluent from



these treatment works has resulted in certain objection
able conditions in the Sudbury River. This condition 
has been aggravated by the growth of aquatic plants, 
more especially the aquatic plant commonly known as 
Lemna or “ duck weed” , which are fostered by the high 
nitrogen and phosphorous content of raw and treated 
sewage. This plant has been found to grow to such an 
extent as to cover the whole surface of the Sudbury River 
in certain sections and upon decomposition to create an 
offensive odor in the vicinity characteristic of a pigpen. 
It is this condition coupled with the offensive odors com
mon to the sewage treatment plants in a rapidly growing 
area that has prompted the passage of chapter 41 of the 
Resolves of 194S, under which this investigation was 
conducted. The diversion of sewage and sewage effluent 
from the Sudbury River would remove a serious contribut
ing factor to the growth of duck weed in this stream.

The investigation by the Joint Board would indicate 
that the present practice of discharging treated sewage 
of Framingham and Natick into the Sudbury River will 
continue to contribute to objectionable conditions at 
certain seasons of the year even under the best practicable 
method of treatment. The investigation would indicate 
that the dry weather flow in the Sudbury River is not 
enough to dilute the sewage effluent sufficiently. A 
solution of this problem appeared to be possible in 1947 
when the Metropolitan District Commission proposed 
the abandonment of the Metropolitan Water System in 
Lake Cochituate and in the Ashland, Hopkinton and 
Whitehall reservoirs. However, these reservoirs are no 
longer legally available as compensating reservoirs for 
the Sudbury River as a result of the passage of chapter 
557 of the Acts of 1947, which provides in part as 
follows: —

When the department ('Department of Conservation) shall acquire 
control of any of the reservoirs and adjacent lands and the appurte
nances thereto described in section ’ one, such reservoirs and lands 
shall be held by it in perpetuity and used for public recreational pur
poses in conjunction with similar activities under the jurisdiction of 
the department.



In view of these circumstances, the Joint Board is of 
the opinion that the sewage from these municipalities 
should be taken into the South Metropolitan Sewerage 
System; provided, that these municipalities are added 
to the present membership of the South Metropolitan 
Sewerage District, thus obligating them to their share in 
all capital charges and costs of operating and maintaining 
the system; and provided, further, that a sufficient 
entrance fee is paid by these municipalities for member
ship and in addition that they pay a fair share in the 
necessary cost of connection. The terms under which 
Framingham and Natick would be permitted to join 
the district are contained in detail in the consulting en
gineers’ report which is appended hereto and made part 
of this report.

The report of the consulting engineers indicates that 
the sewage of the towns of Framingham and Natick 
may be brought together at a point approximately 5,800 
feet from the Cochituate Aqueduct which, since the 
passage of the said chapter 557 of the Acts of 1947, is 
no longer used for water supply purposes, and that this 
aqueduct may by certain changes in its invert be made 
to have a carrying capacity for sewage of about 16.7 
million gallons per day or approximately five times the 
combined average flow of the towns of Natick and 
Framingham at the present time. Further, under the 
plans of the consulting engineers, the sewage after en
tering the Cochituate Aqueduct would be conveyed 
therein for a distance of approximately 6.6 miles to a 
point in Wellesley Farms and thence through a new trunk 
sewer to cross the Charles River near the Newton Boat 
Club. At Charles Street, Newton, the new trunk sewer 
would intercept the sewage from a portion of Newton; 
and would pass from Charles Street through Newton to 
discharge at Albemarle Road into the Charles River Valley 
Sewer of the South Metropolitan Sewerage District.

The estimated cost, based on current contractors’ bid 
prices, of the works necessary for this diversion of sewage 
into the Charles River Valley Sewer from Framingham



and Natick, including relief for some of the Newton 
system, is $3,061,290. Of this cost, Newton should be 
requested to pay $700,000 in view of the greater saving in 
cost to Newton for constructing its own relief sewer. 
Framingham and Natick should be requested to pay 
$500,000 and $400,000, respectively, for the use of the 
Cochituate Aqueduct for sewerage purposes. On this 
basis of cost allocation, the entrance fees and annual 
assessments against Framingham and Natick when they 
enter the district will be sufficient to amortize the re
mainder of the first cost.

Appended hereto are two drafts of proposed legislation; 
one which would authorize extension of membership in 
the South Metropolitan Sewerage District to the town of 
Framingham, and one to authorize similar extension of 
membership to the town of Natick and which would 
authorize Framingham and Natick to dispose of any 
land, works or equipment which would be no longer needed 
after joining the South Metropolitan Sewerage District, 
and to authorize these municipalities to use the abandoned 
Cochituate Aqueduct as a means of sewage disposal.

The results of reconnaissance surveys made by both 
the consulting engineers engaged by the Joint Board and 
by engineers of the Department of Public Health and the 
Metropolitan District Commission, and the objections 
raised by citizens in the valley of the Sudbury River, 
indicate rather conclusively that in the near future 
serious consideration must be given to the reception and 
disposal of sewage from municipalities other than from 
Framingham and Natick, viz., Dover, Hingham, Hol
brook, Randolph, Sharon and Westwood. Neither the 
time allotted for the carrying out of the provisions of 
chapter 41 of the Resolves of 1948 nor the appropriation 
made under that resolve permitted investigation as to 
such possible additional extensions of the South Metro
politan Sewerage System. Accordingly, the Joint Board 
recommends that the work of the Joint Board be extended 
by further act of the Legislature substantially in accord
ance with the appended resolve.



Relative to changes in the South Metropolitan Sewerage 
System necessary for the removal of the sewage from the 
towns of Framingham and Natick, including that of the 
town of Ashland when and if under the provisions of 
chapters 86 and 546 of the Acts of 1946 it is admitted into 
the Framingham system, and perhaps by farther act of 
the Legislature the town of Weston, this is a matter for 
consideration by the Metropolitan District Commission. 
At the present time by act of the Legislature that com
mission is investigating ways and means of preventing 
the overflow of sewage from the South Metropolitan 
Sewerage System, more especially that- part known as the 
Charles River Valley Sewer, by constructing works for 
conveying some of the sewage from the South Metro
politan Sewerage System to the North Metropolitan 
Sewerage System and for treatment of the sewage col
lected in the latter system.

Respectfully submitted,

VLADO A. GETTING, M.D.,
Commissioner of Public Health, 
Chairman of Joint Board.

GORDON HUTCHINS.
DR. FRANCIS H. TALLY.
RAYM ON D L. MUTTER.
DR. W ILLIAM  H. GRIFFIN.
DR. RICH ARD M. SMITH.
DR. CHARLES F. WILINSKY.
W ILLIAM  T. MORRISSEY,

Commissioner, Metropolitan District Commission.

JOSEPH M cKENNEY.
M A X  ULIN.
W ILLIAM  F. ROGERS.
JOHN GRIGALUS.



PRELIM IN ARY FINANCIAL STATEM ENT.

Investigation relative to Sewage Disposal —  South Metropolitan 
Sewerage District.

[ A ccou n t 8807-23.]

Total a p p r o p r ia t i o n .................................................................. $10,000 00

Expenditures:
Salaries of engineers and assistants —  bills 

of Camp, Dresser & M cK ee (preliminary) $7,993 75 
Travelling expenses . . . . .  -
Miscellaneous: —

Supplies (estimated cost) $742 24
Newton & Weir . . .  35 00

  777 24
  8,770 99

Unexpended balance ................................................... $1,229 01

Approved for printing.

F R E D  A. M ONCEW ICZ, 
Comptroller.

N o v e m b e r  2 9 ,  1 9 4 8 .



PROPOSED LEGISLATION.

A p p e n d i x  I .

C fte  C o m m o n to e a ltf)  o f 6© a ss a c J)u s e tts

In the Year One Thousand Nine Hundred and Forty-Nine.

R e s o l v e  a u t h o r i z i n g  t h e  c o n t i n u a n c e  o f  t h e  j o i n t

BOARD IN THE M ATTER OF DISPOSAL OF SEW AGE IN 

THE SOUTH METROPOLITAN SEW ERAGE DISTRICT AND 

TO THE EXTEN SIO N  OF SAID DISTRICT.

1 Resolved, That the joint board, composed of the
2 department of public health and the metropolitan
3 district commission, authorized under chapter forty-
4 one of the resolves of nineteen hundred and forty-
5 eight, be continued until the first Wednesday in 
b December in the year nineteen hundred and forty-
7 nine, at which time said joint board shall report to
8 the general court by filing a report with the clerk
9 of the house of representatives. Said joint board

10 may expend the unexpended balance of the amounts
11 appropriated to said board by chapter six hundred
12 and sixty-nine of the acts of the year nineteen hundred
13 and forty-eight, Item S807-23 and such additional
14 funds as may be appropriated by the general court.



A p p e n d i x  I I .

C b e  C o m n to n tiie a ltf)  o f s @ a s s a c b u s e t ts

In the Year One Thousand Nine Hundred and Forty-Nine.

A n  A c t  p r o v i d i n g  f o r  t h e  a d m i s s i o n  o f  t h e  t o w n  o f

FRAMINGHAM TO THE SOUTH M ETROPOLITAN SEW ERAGE 

DISTRICT.

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

1 S e c t i o n  1. The territory comprising the town of
2 Framingham, hereinafter called the town, is hereby
3 admitted to the south metropolitan sewerage dis-
4 trict, as defined in section one of chapter ninety-two
5 of the General Laws and as enlarged by such acts as
6 are in addition to or in amendment thereof. In
7 becoming a part of said district, the town shall con-
8 form to the requirements of the provisions of said
9 chapter ninety-two, relative to the south metropolitan

10 sewerage system, and shall be subject to said provi-
11 sions, except as otherwise provided herein. Any
12 general authority granted to other municipalities
13 by said chapter ninety-two shall also be vested in
14 the town in common with such other municipalities.

1 S e c t i o n  2. The metropolitan district commission,
2 hereinafter called the commission, may abandon the



3 use of its Cochituate aqueduct as a part of its domestic
4 water supply system upon the making of an agree-
5 ment with the town of Framingham involving the
6 use of said aqueduct for conveying the sewage of the
7 town; and upon such abandonment and filing of a
8 notice to that effect by the commission with the
9 department of public health, the restrictions as to the

10 use of all or any portion of such aqueduct or any
11 easement or right acquired or held in connection
12 therewith for water supply purposes shall become
13 null and void and of no effect ; and the commission
14 shall continue such use and the exercise of such rights
15 for sewerage purposes and water supply purposes
16 other than domestic. The commission shall provide
17 an outlet for the sewage of the town through its
18 Cochituate aqueduct and, acting on behalf of the
19 commonwealth, shall perform whatever reconstruc-
20 tion of this aqueduct the commission may determine
21 to be necessary to provide adequate carrying capacity
22 for the sewage of the towns of Framingham, Ashland
23 and Natick, and such additional construction as the
24 commission may determine to be necessary to convey
25 said sewage to the Charles River valley sewer of the
26 south metropolitan sewerage district. The plans of
27 such works as are to be constructed under the au-
28 thority of this act shall be subject to the approval of
29 the department of public health.

1 S e c t i o n  3. For the purpose of constructing,
2 maintaining and operating such additional sewerage
3 works as are necessary in carrying out the purposes
4 of this act, the commission, acting on behalf of the
5 commonwealth, shall have and exercise all the au-
6 thority conferred upon it by said chapter ninety-two,
7 and all provisions of said chapter are made applicable



8 to the additional construction, maintenance and
9 operation hereby authorized, except as is otherwise 

10 provided herein.

1 S e c t i o n  4. In carrying out the provisions of this
2 act the commission may expend in addition to the
3 funds provided by chapter seven hundred and five
4 of (he acts of nineteen hundred and forty-five and
5 amendments thereof such amounts not exceeding
6 in the aggregate dollars as may be
7 from time to time approved by the governor and
8 council, said aggregate amount of
9 dollars being an addition to loans authorized by said

10 chapter seven hundred and five and amendments
11 thereof, including chapter of the
12 acts of the current year.

1 S e c t i o n  5. The town shall, in addition to the
2 yearly payment of assessments as provided for in
3 sections five to eight of chapter ninety-two of the
4 General Laws, pay into the treasury of the common-
5 wealth, for the sinking fund of the south metropolitan
6 sewerage system, such proportion of the total amount
7 of said sinking fund as existing on the first day of
8 April in the year of its acceptance of this act, and of
9 all sinking fund bonds and serial bonds paid prior

10 to said date, as the valuation of the town for the said
11 .year shall bear to the total amount of the valuation
12 of the cities and towns in said system, as determined
13 for the apportionment of assessments. Such propor-
14 tion shall be determined by the commission and
15 shall be certified by said commission to the state
16 treasurer. The state treasurer shall determine the
17 total amount so to be paid by the town on account
18 of its admission to the said system, and for the pay-



19 ment thereof shall add one tenth of said total amount
20 to the yearly sum payable by the town on account
21 of its share of the interest, sinking fund and serial
22 bond requirements of said system in each of the ten
23 years next succeeding. No assessment on account of
24 the cost of maintenance and operation of the aforesaid
25 system shall be made upon the town until the com-
26 mission shall have certified to the town that the work
27 herein provided for has been so far completed as to
28 furnish an outlet to receive sewage from the town.

1 S e c t i o n  6. The town, upon its admission into
2 the south metropolitan sewerage district and abandon-
3 ment of its sewage disposal works, may at any time
4 use for other purposes than in sewage disposal, sell,
5 exchange or lease any property, real or personal,
6 comprising all or any portion of such abandoned
7 sewage disposal works, or any easement or right
8 acquired or held in connection with such abandoned
9 sewage disposal works, and upon such abandonment

10 of such sewage disposal works and filing of a notice
11 to that effect by the town with the department of
12 public health, the restriction as to the use of such
13 property or right therein for sewerage purposes shall
14 become null and void and of no effect.

1 S e c t i o n  7. This act shall take effect, subsequent
2 to the making of an agreement between the com-
3 mission and the town covering the disposal of the
4 sewage of the town through the south metropolitan
5 sewerage system, upon its acceptance by a majority
6 of the voters of the town of Framingham present and
7 voting thereon at a meeting legally called for the
8 purpose.



A p p e n d i x  I I I .

C b c  C o n u n o n to e a lti)  of s p a s s a c f iu s e t ts

In the Year One Thousand Nine Hundred and Forty-Nine.

A n  A c t  p r o v i d i n g  f o r  t h e  a d m i s s i o n  o f  t h e  t o w n  o f

NATICK TO THE SOUTH METROPOLITAN SEW ERAGE 

DISTRICT.

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

1 S e c t i o n  1. The territory comprising the town
2 of Natick, hereinafter called the town, is hereby
3 admitted to the south metropolitan sewerage district,
4 as defined in section one of chapter ninety-two of the
5 General Laws and as enlarged by such acts as are
6 in addition to or in amendment thereof. In becoming
7 a part of said district, the town shall conform to the
8 requirements of the provisions of said chapter ninety-
9 two, relative to the south metropolitan sewerage

10 system, and shall be subject to said provisions, except
11 as otherwise provided herein. Any general authority
12 granted to other municipalities by said chapter
13 ninety-two shall also be vested in the town in common
14 with such other municipalities.

1 S e c t i o n  2 . The commission shall provide an
2 outlet for the sewage of the town through its Cochitu-
3 ate aqueduct reconstructed for the purpose as pro-



4 vided in chapter of the acts of the current
5 year, and such other trunk sewer as the commission
6 may construct to convey said sewage to the Charles
7 River valley sewer of the south metropolitan sewerage
8 district. The plans for such outlet shall be subject
9 to the approval of the department of public health.

1 S e c t i o n  3. For the purpose of constructing, main-
2 taining and operating such additional sewerage works
3 as are necessary in carrying out the purposes of this
4 act, the commission, acting on behalf of the common-
5 wealth, shall have and exercise all the authority con-
6 ferred upon it by said chapter ninety-two, and all
7 provisions of said chapter are made applicable to the
8 additional construction, maintenance and operation
9 hereby authorized, except as is otherwise provided 

10 herein.

1 S e c t i o n  4. The authorization of additional ex-
2 penditures under section four of chapter of
3 the acts of the current year, is hereby extended to
4 the carrying out of the provisions of this act and for
5 such purposes the commission may expend such
6 amounts not exceeding in the aggregate
7 dollars as may be from time to time approved by the
8 governor and council.

1 S e c t i o n  5. In carrying out the provisions of this
2 act the commission may expend in addition to the
3 funds provided by chapter seven hundred and five
4 of the acts of nineteen hundred and forty-five and
5 amendments thereof such amounts not exceeding in
6 the aggregate dollars as may be from
7 time to time approved by the governor and council,
8 said aggregate amount of dollars being
9 in addition to loans authorized by said chapter seven



10 hundred and five and amendments thereof, including
11 chapter of the acts of the current year.

1 S e c t i o n  6. The town shall, in addition to the
2 yearly payment of assessments as provided for in
3 sections five to eight of chapter ninety-two of the
4 General Laws, pay into the treasury of the common-
5 wealth, for the sinking fund of the south metropolitan
6 sewerage system, such proportion of the total amount
7 of said sinking fund as existing on the first day of
8 April in the year of its acceptance of this act, and of all
9 sinking fund bonds and serial bonds paid prior to

10 said date, as the valuation of the town for the said
11 year shall bear to the total amount of the valuation
12 of the cities and towns in said system, as determined
13 for the apportionment of assessments. Such propor-
14 tion shall be determined by the commission and shall
15 be certified by said commission to the state treasurer.
16 The state treasurer shall determine the total amount
17 so to be paid by the town on account of its admission
18 to the said system, and for the payment thereof shall
19 add one tenth of said total amount to the yearly
20 sum payable by the town on account of its share of
21 the interest, sinking fund and serial bond require-
22 meats of said system in each of the ten years next
23 succeeding. No assessment on account of the cost
24 of maintenance and operation of the aforesaid system
25 shall be made upon the town until the commission
26 shall have certified to the town that the work herein
27 provided for has been so far completed as to furnish
28 an outlet to receive sewage from the town.

1 S e c t i o n  7. The town, upon its admission into
2 the south metropolitan sewerage district and abandon-
3 ment of its sewage disposal works, may at any time



4 use for other purposes than sewage disposal, sell,
5 exchange or lease any property, real or personal,
6 comprising all or any portion of such abandoned
7 sewage disposal works, or any easement or right
8 acquired or held in connection with such abandoned
9 sewage disposal works, and upon such abandonment

10 of such sewage disposal works and filing of a notice
11 to that effect by the town with the department of
12 public health, the restriction as to the use of such
13 property or right therein for sewerage purposes shall
14 become null and void and of no effect.

1 S e c t i o n  8. This act shall take effect, subsequent
2 to the making of an agreement between the com-
3 mission and the town covering the disposal of the
4 sewage of the town through the south metropolitan
5 sewerage system, upon its acceptance by a majority
6 of the voters of the town of Natick present and voting
7 thereon at a meeting legally called for the purpose.

The passage of this act should follow and be contingent 
upon the passage of the.similar proposed act for Fram
ingham.



REPORT ON EXTENSION OF 
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REPORT OF CONSULTING ENGINEERS.
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REPORT OF CONSULTING ENGINEERS.

B o s t o n .  December 1. 1948.

To the Joint Board relative to the Disposal of Sewage in the South, Met
ropolitan Sewerage District and to the Extension, of Said District, 
Dr. V lado  A . G e ttin g , Chairman.

G e n t l e m e n  : — Herewith is submitted the engineers' 
report relative to the investigation made under the pro
visions of chapter 41 of the Resolves of 1948.

In compliance with the terms of our contract with the 
Joint Board dated October 14, 1948, 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 and Westwood. We have given general considera
tion to the feasibility of extending the District to include 
the five above-named towns together with five other 
municipalities so located as to make inclusion within the 
District worthy of consideration. A more detailed in
vestigation has been made of the facilities required for 
bringing the sewage from Framingham and Natick into 
the South Metropolitan System. The results of our 
studies are shown in detail in the main body of the report. 
Our findings and recommendations are summarized 
below.

S u m m a r y  a n d  R e c o m m e n d a t i o n s .

The investigation reveals that the towns of Framing
ham, Natick, Flingham, Sharon, Westwood, Ashland, 
Weston, Dover, Randolph and Holbrook are located so 
as to make inclusion within the South Metropolitan 
Sewerage District feasible. The total 1945 census popu
lation of these ten towns was 80,975 and it is estimated



that the population in 1975 will total approximately 
128,900. Under existing conditions the sewage from these 
communities would be tributary to the South Metro
politan High Level Sewer. This sewer was originally 
designed to accommodate the sanitary sewage from a 
population of 1,000,000 with no allowance for storm water 
run-off. In 1947 the South Metropolitan SewTerage 
System served an estimated population of 620,320. It 
has been estimated by others that by 1975 approximately
1,000,000 persons in the existing South Metropolitan 
Sewerage District will be contributing sewage to the 
system. These figures indicate that relief must be pro
vided in the near future for the High Level Sewer whether 
or not the District is extended, and that if the District 
is extended the works planned for the relief of the High 
Level Sewer should provide adequate capacity for the 
extended District.

About 4,200 acres, approximately 12 per cent of the 
area now tributary to the existing South Metropolitan 
Sewerage System, is served with combined sewers. A 
study of the records of sewer gagings on the High Level 
Sewer indicates that the sewer is frequently surcharged 
during rainstorms, but that the capacity in the sewer 
available for storm water run-off is wholly inadequate for 
the proper drainage of streets. It is recommended, there
fore, that a program of separation of storm water be initi
ated in the areas now served by combined sewers for the 
double purpose of providing adequate street drainage and 
of relieving the High Level Sewer of its storm water load.

Consideration is being given by the Metropolitan 
District Commission to the relief of the South Metro
politan System by discharging a portion of the flow of the 
Charles River Valley System into the North Metro
politan System. In order to avoid, permanently if pos
sible, the construction of a supplementary trunk sewer 
paralleling the High Level Sewer throughout its 15-mile 
length, we recommend that more extensive relief be 
provided by diverting the whole of the Charles River 
Valley System into the North Metropolitan System.



Such a diversion promises to be less expensive than a 
supplementary South Metropolitan High Level Sewer. 
Sewer gagings are now underway in the South Metro
politan System for the purpose of determining sections 
where relief is required and the extent of the relief neces
sary. We recommend that continuous gagings of the 
sewage flow in the North Metropolitan System also be 
conducted so as to determine the best means of relieving 
the South Metropolitan System and the capacity of 
relief sewers to be provided.

Our investigations show that the best way of conducting 
the sewage from Framingham and Natick into the South 
Metropolitan Sewerage System is by way of the abandoned 
Cochituate Water Supply Aqueduct through Newton to 
a point near the upper end of the existing Charles River 
Valley Sewer. About 6.6 miles of the aqueduct can be 
converted for use as a sewer by reconstruction to increase 
the slope of the invert. A sewer in this location should be 
designed to accommodate the future sewage from the 
town of Ashland and to provide relief for a portion of the 
Newton Sewerage System at a point near the Newton 
Boat Club. Provision should also be made for intercept
ing future sewage from the town of Weston at the same 
point. Our investigation shows that for 1975 conditions 
a capacity of 16.9 mgd (million gallons per day) should 
be provided for the sewage from Framingham, Natick 
and Ashland and that a total capacity of 27.0 mgd should 
be provided at Newton to accommodate the increment 
at this point from the city of Newton and the town of 
Weston.

The total length of sewer required for the proposed 
Framingham Branch including the portion of the aque
duct is approximately 13 miles. The total estimated cost 
of construction based on current contractor’s bid prices 
is S3,061,290. This is considerably in excess of the prob
able cost to the towns of Framingham and Natick of ex
tensions to the existing sewage treatment plants using 
conventional treatment methods.

The extension of the existing sewage treatment plants



to provide adequate capacity for complete treatment 
with the conventional methods now used at these plants, 
will not provide an effluent of sufficient purity to be 
properly assimilated by the receiving streams. The flow 
of Bannister Brook and Sudbury River, into which the 
effluent of these plants is discharged, is insufficient during 
dry weather to produce the dilution required by the 
effluent. More extensive treatment will be required than 
that provided by conventional methods if excessive 
depletion of oxygen in the receiving streams is to be 
avoided.

The effluents from the existing treatment plants are 
high in nitrogen and phosphorus content and such will 
continue to be the case if the plants are extended. These 
substances promote the growth of micro-organisms and 
aquatic plants, notably “ duck weed” which is now so 
prevalent in the Sudbury and Concord rivers. No 
practical methods have as yet been used for the removal 
of these nutrients from sewage treatment plant effluents, 
although some research is in progress leading to this end. 
The diversion of all the Framingham and Natick sewage 
into the South Metropolitan System offers an effective 
and practical means of reducing the concentration of 
these nutrients in the waters of the Sudbury River. This 
plan should therefore contribute to a reduction in the 
duck weed nuisance. We wish to caution, however, 
against the assumption that the plan will result in the 
elimination of the duck weed. It is quite probable that 
other measures may also have to be taken to abate the 
duck weed nuisance.

There has been considerable residential and commercial 
development in the vicinity of the Framingham and 
Natick sewage treatment plants in recent years since the 
construction of the Worcester Turnpike. Further de
velopment of this area will result if the probability of 
odor nuisance from the treatment plants can be avoided. 
The extension of the treatment plants with the existing 
methods of treatment will not reduce this probability. 
Other and more expensive methods of treatment might



be employed to minimize the probability of odor nuisance 
but the complete absence of odors cannot be guaranteed 
except by the abandonment of the treatment plants.

Studies have been made by Haley & M ard, engineers, 
on the cost of extending the existing Framingham treat
ment plant by means of trickling filters. The recommen
dations of these engineers include the abandonment of 
the old sand beds and sludge beds and other improve
ments which would tend to reduce the probability of 
odor nuisance. No studies have been made to determine 
the practicability and cost of new treatment plants for 
Framingham and Natick which would accomplish the 
degree of removal of organic matter, nitrogen and phos
phorus which is required by the receiving streams and 
would at the same time reduce the probability of odor 
nuisance to a minimum. Studies leading to this end 
should be made promptly by Framingham and Natick 
to determine whether the cost will exceed entrance into 
the South Metropolitan Sewerage District. If the towns 
of Framingham and Natick desire to enter the District, 
the decision must be made soon in order to reserve
capacity for them in works now being planned. We
recommend that legislation be passed to enable these 
towns to enter the South Metropolitan Sewerage Dis
trict on terms which are equitable to all the munici
palities involved, including the members of the existing 
South Metropolitan District.

We recommend that the city of Newton be requested 
to pay $700,000 for its share of capacity to be provided 
in the proposed new Framingham extension. This 
capacity will serve to relieve the city of Newton from
the necessity of constructing an extension to its own
High Level Sewer which is estimated to cost approxi
mately $1,100,000. We further recommend that the 
towns of Framingham and Natick be requested to pay 
$500,000 and $400,000, respectively, for their use of the 
Old Cochituate Aqueduct for sewerage purposes. Finally, 
we recommend that the towns of Framingham and Natick 
he permitted to enter the District upon payment of an



entrance fee to cover their share of the retired bonds and 
sinking fund in proportion to tax valuations and that 
they pay annual assessments on the same basis as all 
the other members of the District. It is estimated that 
the income to the District from Framingham and Natick 
from entrance fees and annual assessments will be suffi
cient to cover the remainder of the first cost of the 
proposed Framingham extension, thus relieving the 
members of the existing South Metropolitan Sewerage 
District from any expense for the benefit of these towns.

We are indebted to the Metropolitan District 
Commission and more particularly to Mr. Thomas A. 
Berrigan, Director and Chief Engineer, Sewerage Divi
sion, Mr. Karl R. Kennison, Chief Engineer, Construction 
Division, Mr. Harold J. Toole, Director and Chief 
Engineer, Water Division, and their staffs for information 
and assistance furnished us during the course of the in
vestigation. We are also indebted to Mr. Arthur D. 
Weston, Director and Chief Engineer, Sanitary Engineer
ing Division, Department of Public Health, and to his 
staff for co-operation and information furnished during 
the course of the studies. We appreciate also 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,

CAM P, DRESSER & M cK E E .

By T h o m a s  R. C a m p .



REPORT ON EXTENSION OF SOUTH M E TR O 
POLITAN SEWERAGE DISTRICT.

E x i s t i n g  S o u t h  M e t r o p o l i t a n  S e w e r a g e  D i s t r i c t .

The South Metropolitan Sewerage District was estab
lished by chapter 424 of the Acts of 1899 and now includes 
parts of Boston and fifteen other cities and towns as 
listed in Table 1. The boundaries of the District and 
the Metropolitan sewers serving the District are shown 
on the map, Fig. 1. In 1947 the South Metropolitan 
Sewerage System served an estimated population of 
620,320 which amounted to 83.38 per cent of the total 
estimated population of 743,960. The estimated tributary 
area to the system was 54.67 square miles in 1947. In a 
report to the Metropolitan District Commission dated 
January 1, 1941, by Greeley and Hansen and Metcalf 
& Eddy, engineers, it was estimated that the 1975 popu
lation of the South Metropolitan Sewerage District 
would be about 1,000,000 and that the entire population 
would be contributing to the sewerage system. It was 
also estimated that the sewered areas in the District 
would cover an area of approximately 100 square miles 
in 1975. Since this estimate was made the Massachusetts 
General Court under chapter 367 of the Acts of 1946 
excluded certain areas within the city of Boston now 
tributary to the Boston Main Drainage System which 
were previously in the South Metropolitan Sewerage 
District thus reducing the total population within the 
District by approximately 88,000 persons. Despite this 
reduction it appears reasonable to assume that the 1975 
tributary population to the sewers in the existing South 
Metropolitan Sewerage District will be approximately
1,000,000 persons.

The High Level Sewer, which is the main trunk sewer 
of the South Metropolitan Sewerage District, starts



near the foot of the northerly slope of Parker Hill in 
Roxbury and extends southerly and thence easterly as 
shown on Fig. 1 for approximately 15.2 miles to its outlet 
at Nut Island. At the present time sewage treatment 
works are being constructed at the outlet. The size of 
the sewer ranges from 6.5 feet by 7.58 feet at the upper 
end to 11.25 by 12.5 feet at the lower end. The High 
Level Sewer which was completed in 1904 has a capacity 
at its lower end of approximately 300 mgd (million gallons 
per day) and was designed to serve a population of about
1,000,000 which was expected to be tributary about the 
year 1940.

The most important branch of the South Metropolitan 
trunk sewer is the Charles River Valley Sewer which 
starts at the Newton-Waltham line and extends easterly 
along the south side of the Charles River for a distance of 
approximately 7.6 miles to the Ward Street pumping 
station where the sewage is lifted into the High Level 
Sewer. The Charles River Valley Sewer which was 
completed in 1892 is 3.5 by 4.0 feet at its upper end and 
6.5 by 7 feet in size at its lower end. This sewer was 
designed to serve 183,000 persons, a population which 
was expected in 1930. The capacity provided in this 
sewer, approximately 37 mgd, was based on the assump
tion that storm water would be excluded from the sewer. 
Since separation of the storm water was not effected at 
the time the sewer was built it was necessary to provide 
regulators to permit the overflow of mixed sewage and 
storm water during periods of high rainfall. The sub
sequent construction of the Charles River basin placed 
about half the length of the sewer at the lower end beneath 
a normal water level of the basin. According to the 
Report of the Special Commission on the Investigation 
of the Discharge of Sewage into Boston Harbor and its 
Tributaries, House Document No. 1600 of 1936, the 
population tributary to the Charles River Valley Sewer 
about 1920 exceeded the population for which it was 
designed and in 1935 the estimated tributary population 
was 257,600. Separation of the storm sewers from the
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sanitary sewers as originally contemplated has not been 
effected for large tributary areas in Brighton and Brook
line. Some sewage overflows into the Charles River 
from the Charles River Valley System even during dry 
weather and during rainstorms considerable quantities 
of mixed storm water and sewage overflow into the basin. 
In the Report of the Special Commission Investigating 
Systems of Sewerage and Sewage Disposal in the North 
and South Metropolitan Sewerage Districts and the 
City of Boston, House Document No. 2465 of 1939, and 
in the subsequent report to the Metropolitan District 
Commission by Metcalf & Eddy and Greeley & Hansen 
of 1941, recommendations were made for the relief of the 
Charles River Valley Sewer by means of the construction 
of a storm overflow conduit. This matter is still under 
study by the Metropolitan District Commission.

Another tributary to the South Metropolitan High 
Level Sewer is the Old Neponset River Valley Inter
cepting Sewer which was constructed in 1896. This 
sewer originally drained into the Boston Main Drainage 
System, but upon the completion of the High Level 
Sewer in 1904 the Old Neponset River Valley Sewer was 
intercepted at the point where it crosses the High Level 
Sewer. The lower length of this sewer is still tributary 
to the Boston Main Drainage System. The Old Neponset 
Valley Sewer is about 9.6 miles long to the points of 
interception by the High Level Sewer and ranges in 
size from 12 inches to 4.5 feet by 4.58 feet. The sewer 
has a capacity at its low'er end of approximately 36 mgd. 
In 1921 a branch of the Old Neponset River Valley Sewer 
was constructed to the Wellesley-Needham boundary. 
The Wellesley Extension is about 7.8 miles in length 
and ranges in size from 2.0 feet by 2.25 feet at its upper 
end to 3 feet by 3.33 feet at its lower end. The Wellesley 
Branch has a capacity of approximately 10.3 mgd at its 
lower end.

The New or Upper Neponset River Valley Sewer 
was finished in 1933, one branch to serve Norwood and 
Walpole and another branch to serve Canton and



Stoughton. This sewer has a length of approximately 
7.9 miles to the branches and ranges in size from 4.5 
feet by 5 feet at the upper end to 6.0 by 6.25 feet at its 
junction with the High Level Sewer. The Canton Branch 
is approximately 2.6 miles long and ranges in size from 
20 inches to 2.75 feet by 3 feet. The Walpole Branch is 
approximately 3 miles long and ranges in size from 2.5 
by 2.75 feet to 4 feet by 4.25 feet. The Canton Branch 
has a capacity of about 8.4 mgd and the main sewer 
below the branches has a capacity of about 16.2 mgd. 
The capacity of the main sewer at its junction with the 
High Level Sewer is approximately 49.7 mgd.

The Brighton Branch of the South Metropolitan 
Sewerage System, first placed in operation in 1909, 
enters the High Level Sewer about one mile from its 
upper end. This branch has since been extended to the 
Brighton-Newton line for a total length of about 5.1 
miles. The Brighton Branch ranges in size from 5.25 
by 5.5 feet at its upper end to 6.5 by 7 feet at its low'er 
end. This sewer has a capacity through Brighton of 
approximately 51.6 mgd.

In 1933 a branch sewer was constructed to serve Brain
tree and Weymouth. This branch terminates in a pump
ing station where the sewage is lifted into the High Level 
Sewer. This branch is about 2.7 miles long and ranges in 
size from 4 feet by 4.25 feet at its upper end to 5 feet by 
5.25 feet at its lower end.

Sewage is also pumped into the High Level Sewer from 
Hough’s Neck, Quincy, and from a section of Quincy in 
the vicinity of Wollaston.

The existing population tributary to the various sec
tions of the High Level Sewer and various tributaries 
thereto are not accurately known and the existing sewage 
flows are also not accurately known. Continuous gagings 
have been made of the flow during the past few years in 
the High Level Sewer near its lower end by the Metro
politan District Commission and gagings are now in prog
ress in other parts of the High Level Sewer and some of 
its branches. Evidence was presented in House Docu
ment No. 1600 of 1936 that even under the conditions



existing at that time relief was needed for the Charles 
River Valley Sewer. Evidence was also presented that 
the maximum daily flows in the High Level Sewer were 
approaching the capacity of the sewer and that during the 
periods of heavy rainfall sections of the High Level Sewer 
and sections of the tributaries were heavily surcharged. 
The special commission specifically recommended that 
legislation be enacted to provide for compulsory construc
tion or reconstruction of sewers, drains, channels, pump
ing stations and other works for preventing surface drain
age water from entering the sewers of the Metropolitan 
System and the Boston Main Drainage System.

Subsequent studies made by Greeley & Hansen and 
Metcalf & Eddy, engineers, and reported in House Docu
ment No. 2465 of 1939 and more in detail in their report 
to the Metropolitan District Commission January 1, 1941, 
resulted in the recommendation that a storm overflow 
conduit be constructed for the relief of the Charles River 
Valley Sewer. The method proposed for the operation of 
such a conduit would provide relief for the South Metro
politan High Level Sewer. These engineers found never
theless that the High Level Sewer does not have capacity 
equal to the maximum rate of flow to be expected under 
1975 conditions. In their report of 1941 it was estimated 
that a capacity of 467 mgd should be provided for the 
South Metropolitan Sewerage District in 1975. This 
estimate was based upon expected growth of the com
munities now within this District and did not take into 
consideration the extension of the District boundaries to 
include new municipalities. A  plan was proposed for 
diverting 160 mgd of this flow, principally from the 
Charles River Valley area into the North Metropolitan 
System by means of a tunnel. It was stated that the re
maining 307 mgd could be accommodated by the existing 
High Level Sewer.

The recommendations presented in House Document 
No. 1600 of 1936 and in House Document No. 2465 of 
1939 regarding the means for relief of the South Metro
politan Sewerage System are in conflict. In the former 
document it is proposed to secure relief by the separation



of storm water and in the latter document relief is pro
posed by diversion of a part of the expected flow into the 
North Metropolitan System. Since it appears that relief 
may be needed whether or not the South Metropolitan 
Sewerage District is extended, it is desirable to provide 
sufficient capacity in the relief works to be constructed for 
the additional municipalities that may reasonably be 
brought into the South Metropolitan Sewerage District. 
Relief into the North Metropolitan System gives promise 
of being less expensive than the construction of a supple
mentary trunk sewer in the South Metropolitan System. 
The need for relief in the South Metropolitan System will 
be discussed more at length later.

E x t e n s i o n  o f  t h e  S o u t h  M e t r o p o l i t a n  S e w e r a g e

D i s t r i c t .

Consideration has been given from time to time to the 
extension of the South Metropolitan Sewerage District to 
include the towns of Hingham, Sharon and Westwood. 
Recent developments regarding the disposal of sewage 
from Framingham indicate the desirability of considering 
the extension of the South Metropolitan Sewerage Dis
trict to include Framingham, Natick and Ashland. There 
are other communities which, though not actively con
sidering sewerage at the present time, may conveniently 
be brought into the South Metropolitan Sewerage Dis
trict. The natural drainage for the town of Holbrook is 
northward through Randolph into the District. Both 
Holbrook and Randolph should be considered in provid
ing reinforcement to the South Metropolitan System. The 
inhabited portion of the town of Dover, though quite 
small, can be sewered without difficulty to the Wellesley 
Branch and the town of Weston can be sewered into the 
Charles River Valley System or improvements thereto.

The population trends for these ten towns, as taken 
from the United States and state census records since 
1910, are plotted on Figs. 2 and 3. The estimated future 
population trends for the period up to 1975 are also shown 
on Figs. 2 and 3. The total population of the ten towns
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as taken from the 1945 census were 80,975. The esti
mated population at the end of 1947 was 87,250 and the 
estimated population for the year 1975 is 128,900.

Table 2 shows the census population for the ten towns 
for 1945 and the estimated population for 1947 and 1975. 
It also shows the average per capita consumption of 
water during 1947. The water consumption figures were 
taken from the 1947 report of the Department of Public 
Health except as modified by data from other sources as 
indicated in the footnotes. The figure of 117 gallons per 
capita per day for Hingham and Hull, as reported by the 
Department of Public Health, is based upon the total 
water supplied by the Hingham Water Company and the 
total population of Hingham and Hull. A  part of the 
water supplied by the Hingham Water Company is de
livered to the United States Navy Storehouse at Hingham. 
The sewage emanating from this water consumer is already 
pumped into the South Metropolitan Sewerage System 
under contracts between the Metropolitan District Com
mission and the United States government as authorized 
by chapter 164 of the Acts of 1948. The original agree
ment effected under the War Emergency Powers of the 
Governor provided for the interception of approximately 
0.5 mgd of sewage from the Naval facilities in Hingham. 
The figure of 50 gallons per capita per day for Hingham 
noted in Table 2 was based on the report of Philip B. 
Streander, Consulting Engineer, to the town of Hingham 
dated February, 1943. The water consumption figures 
tabulated in Table 2 for all ten towns in 1975 were as
sumed as reasonable values which might be reached in 
that year.

Of the ten municipalities Framingham and Natick are 
the only ones that are now provided with municipal 
sanitary sewers. Table 2 shows the estimated population 
tributary to sewers in 1947 and the estimated miles of 
sewers for these towns. The data for Framingham were 
obtained from a report to the town by Haley & Ward, 
Engineers, dated February, 1948. This report indicates 
that nearly 90 per cent of the total population is now 
served by the sewerage system. The data noted for
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Natick were obtained from the Department of Public 
Works of the town of Natick. It is estimated that in 1947 
slightly more than 50 per cent of the population of Natick 
was served by sewers. The estimated population tributary 
to sewers in 1975 for both Framingham and Natick was 
based on the assumption that 90 per cent of the total 
estimated population would be served and the length of 
sanitary sewers in 1975 was based upon the assumption 
that the length of sewers would increase in proportion to 
the increase in tributary population.

Of the eight towns not now served by sewers, except 
for Ashland and Hingham, studies were made from the 
U. S. Geological Survey topographic maps of the probable 
length of sewers and interceptors required to serve the 
existing built-up areas and the number of houses so con
tributing were counted. The population which would 
have been tributary to these sewers in 1947 was then 
estimated by multiplying the total 1947 population by the 
ratio of the houses tributary to the total number of houses 
in the town. Since these figures are hypothetical they 
were not recorded in Table 2. They were used, however, 
to estimate the 1975 tributary population and the length 
of sewers, by increasing the 1947 figures in proportion to 
the ratio of the 1975 estimated total population to the 
1947 population.

The estimated sewer length and tributary population 
of the town of Ashland in 1975 were based upon plans 
prepared for the sewerage system for the town of Ashland 
in 1946 by Howard E. Bailey, Engineer. The estimated 
length of sewers and tributary population in 1975 for 
the town of Hingham were based upon the report of 
P. B. Streander, Consulting Engineer, dated February, 
1943. The length of sewers for each of the ten commu
nities includes an allowance for house connections.

In order to estimate the sewage flows in 1947 for Fram
ingham and Natick and in 1975 for all ten towns, it was 
assumed that the average daily flow of sanitary sewage, 
exclusive of ground water infiltration, will be equal to 
the contributing population times the average daily water 
consumption. In order to estimate the total flow includ



ing infiltration and the fluctuations in flow for Framing
ham and Natick in 1947, a study was made of the pump
ing records for these towns. Table 3 shows the sewage 
pumped for Framingham and Natick for 1945, 1946 and 
1947. The total sewage pumped for 1947 for these towns, 
for the average day, the day of minimum flow and the day 
of maximum flow as shown in Table 3 was used in Table 4. 
The peak 1947 rates of flow and the extreme minimum 
rates of flow as shown in Table 4, were also estimated 
from the pumping records. The minimum and maximum 
rates of infiltration for the Framingham sewers for 1947, 
as shown in Table 4, were taken from the report of Haley 
& Ward of February, 1948. These figures for infiltration 
are equivalent to rates ranging from about 3,000 to about 
14,500 gallons per day per mile of sewer. The minimum 
rate of infiltration for Natick was assumed to be 80 per 
cent of the extreme minimum flow which amounts to 
about 13,000 gallons per day per mile of sewer. The 
range in flow of sanitary sewage in 1947 for Framingham 
as shown in Table 4 was obtained by subtracting the in
filtration from the total pumpage. The minimum rates 
of flow for sanitary sewage from Natick were obtained in 
the same manner. The maximum rates of flow of sanitary 
sewage for Natick in 1947 were estimated by means of a 
graph prepared from sewage gagings and water con
sumption in the Merrimack River Valley as explained 
below. The resulting peak rate of ground water infiltra
tion for Natick amounts to about 93,000 gallons per day 
per mile of sewer.

T a b le  3. Sewage Pumped, Framingham and Natick.
[ M illion gallons per day. ]

Y e a r .

F r a m i n g h a m .  1 N a t i c k .

M inim um
D ay. Average. Maximum

D ay.
M inimum

D ay. Average. Maximum
D ay.

1945 1.18 2.30 3.65 0.56 1.03 2.96

1946 1.70 2.44 3.60 0.56 1.00 2.52

1947 0.98 2.40 3.60 0.59 0.99 1.85

1 Including a small allowance for sewage pum ped from Worcester Turnpike interceptor 
directly to  treatment plant.
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The curves in Fig. 4 are envelope curves for a single 
year which represent the fluctuations in the rate of dis
charge of domestic sewage in terms of the average for 
the year. These curves were prepared from a study of 
sewer gagings at nine stations in the Merrimack River 
Valley and the fluctuations in water consumption for 
thirteen cities and towns in the Valley as described in 
Senate Document No. 500 of 1947. These curves repre
sent the fluctuations in sanitary flow of sewage exclusive 
of ground water infiltration. The maximum daily flow 
and the extreme peak rate of flow for Natick in 1947 wTere 
estimated by means of these curves. The 1947 flows for 
Framingham and Natick are shown by circles on the 
graph. The 1975 rates of flow of sanitary sewage for 
Framingham, Natick and Ashland, as shown in Table 4, 
were estimated by means of Fig. 4. The ground water 
infiltration rates for Framingham and Natick for 1975, 
were taken as equal to the rates for 1947, plus an allow
ance of 10,000 gallons per day per mile of additional 
sewers to be constructed at average and minimum flows 
and 20,000 gallons per day per mile of sewers for maxi
mum flows. The 1975 infiltration rates for Ashland were 
taken at 10,000 and 20,000 gallons per day per mile of 
sewer.

Table 5 shows the estimated flow of sewage and ground 
water for 1975 from the other seven towns. The fluctua
tions in flow of domestic sewage were estimated by means 
of Fig. 4 and the ground water infiltration was taken at
10,000 gallons per day per mile of sewer for average and 
minimum flows and 20,000 gallons per day per mile of 
sewer for maximum flows.

E x i s t i n g  S e w a g e  D i s p o s a l  W o r k s  f o r  

F r a m i n g h a m  a n d  N a t i c k .

The sewage disposal works for the town of Framing
ham are located within the town of Natick just north of 
the Worcester Turnpike and west of Speen Street, as 
shown on the map, Fig. 5. The disposal works for the
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town of Natick are located adjacent to and to the north 
of the Framingham works. Most of the raw sewage 
from Framingham is pumped to the treatment plant 
through cast iron force mains from the Lokerville Pump
ing Station. A small quantity of sewage from the Worces
ter Turnpike district drains by gravity to a small pump 
station near the final settling tanks and is pumped there
from to the plant inlet. All the raw sewage from Natick 
is pumped to the Natick treatment plant through a cast 
iron force main from the sewage pumping station on 
West Central Street. The force mains for both Framing-

T a b l e  5 . Estimates of Sewage Plows for the Year 1975 for Dover, 
Weston, Sharon, Westwood, Holbrook, Randolph and Hingham.

E s t i m a t e d  R a t e s  o f  F l o w  f o r  1975 
(Million Gallons per D ay).

X u w > .
Extrem e

Minimum.
Minimum

D ay.
Average

D ay.
Maximum

D ay.
Extreme

Peak.

Dover:
Sanitary Sewage 0.01 0.03 0.09 0.25 0.54
Infiltration 0.10 0.10 0.10 0.20 0.20

Total . . . 0.11 0.13 0.19 0.45 0.74

Weston:
Sanitary Sewage 0.03 0.12 0.30 0.75 1.50
Infiltration 0.30 0.30 0.30 0.60 0.60

Total . . . . 0.33 0.42 0.60 1.35 2.10

Sharon:
Sanitary Sewage 0.03 0.14 0.35 0.86 1.58
Infiltration 0.32 0.32 0.32 0.64 0.64

Total 0.35 0.46 0.67 1.50 2.22

Westwood:
Sanitary Sewage 0.07 0.34 0.72 1.55 2.55
Infiltration 0.38 0.38 0.38 0.76 0 76

Total . . . . 0.45 0.72 1.10 2.31 3.31

Holbrook:
Sanitary Sewage 0.02 0.07 0.21 0.51 1.15
Infiltration 0.13 0.13 0.13 0.26 0.26

Total . . . . 0.15 0.20 0.34 0.80 i n

Randolph:
2.76Sanitary Sewage 0.12 0.40 0.81 1.70

Infiltration 0.45 0.45 0.45 0.90 0.90

Total . . . . 0.57 0.85 1.26 2.60 3.66

Hingham:
Sanitary Sewage 0.24 0.60 1.21 2.30 3.50
Infiltration 0.45 0.45 0.45 0.90 0.90

Total . . . . 0.69 1.05 1.66 3.20 4.40

T otal Average - 5.82 - -



ham and Natick pass northward on Speen Street across 
the Worcester Turnpike.

The Framingham treatment works consist of four Im- 
hoff tanks having a total rated capacity for 20,000 per
sons, sixteen automatically dosed sand filter beds, twelve 
old sand filter beds, a trickling filter of 0.537 acres area 
complete with dosing tank and secondary settling tanks 
and 23,500 square feet of open sludge drying beds. The 
Natick treatment plant consists of two Inxhoff tanks with 
a rated capacity for 12,000 persons. A trickling filter of 
0.75 acres area with secondary settling tanks and 12,000 
square feet of open sludge drying beds. All of the treated 
sewage is discharged to the Sudbury River watershed 
from both plants through a common outlet sewer. The 
outlet sewer empties into Bannister Brook at a point 
about 4,000 feet northerly from the treatment plants, 
1,600 feet below the outlet from Lake Cochituate and 
about 6,500 feet upstream from the point of confluence 
of Bannister Brook and the Sudbury River.

The condition during dry weather of Bannister Brook, 
the Sudbury River into which Bannister Brook discharges 
and the Concord River into which the Sudbury River 
discharges has been a matter of public concern for many 
generations. During dry weather the flow of Bannister 
Brook consists of little more than the effluent from the two 
sewage treatment plants. The Sudbury River receives 
some manufacturing wastes at Saxonville and then flows 
through extensive swamp areas in Wayland, Sudbury and 
Concord to its confluence with the Assabet River in 
Concord to form the Concord River. Some sewage plant 
effluent enters the Assabet River and the Concord River.

The complaints about the condition of the Sudbury 
River and Concord River arise primarily because of the 
prolific growth of micro-organisms and duck weed in 
these waters and the odors resulting from the decay of 
vegetation. The oxygen content in these streams is 
heavily depleted during dry weather because of bacterial 
feeding upon the organic matter in the water. Analyses 
of samples of river water taken by the Department of



Public Health during the months of June to November, 
inclusive, show that the oxygen content of Banister Brook 
at its mouth averages about 3.5 ppm (parts per million) 
and is completely exhausted on occasions. In 1947 the 
oxygen content of the Sudbury River at its mouth 
averaged 6.4 ppm but on one occasion it was as low as 
1.6 ppm. The biochemical oxygen demand (B.O.D.) of 
samples from both streams indicates the. presence of con
siderable decomposable organic matter.

In order to alleviate the condition of the Sudbury River 
during droughts the Metropolitan District Commission 
was authorized under chapter 557 of the Acts of 1947 to 
discharge a portion of its surplus water supply not ex
ceeding 15,000,000 gallons in any one day into the Sud
bury River or a tributary thereof through the Sudbury 
control works or from the Sudbury aqueduct. The act 
provides that the cost of this dilution water is to be 
assessed against the towns of Framingham and Natick 
or other towns discharging sewage effluents into the 
Sudbury River at or above the mouth of Bannister Brook.

Chapter 557 of the Acts of 1947 also provides for the 
transfer from the Metropolitan District Commission 
to the Department of Conservation of the control of Lake 
Cochituate and other reservoirs which are no longer 
an active part of the Metropolitan water system. These 
reservoirs are henceforth to be operated for public recre
ational purposes under the advice and guidance of the 
towns in which they are located. It is contemplated that 
little, if any, of the water available in these reservoirs 
will in the future be used , for dilution purposes in the 
Sudbury River.

The objectionable conditions in the Sudbury River 
during droughts appear to be due to a considerable extent 
to the lack of sufficient flow to care for the decomposable 
organic matter being discharged into the river. It is 
estimated that the population currently contributing 
sewage to the Framingham and Natick plants is approxi
mately 33,000. The equivalent population of the treated 
effluent, with complete treatment of the sewage, is approxi



mately 5,000. A flow of about 50 cfs (cubic feet per 
second) or 10 cfs per thousand persons should be available 
in the Sudbury River for disposal of this effluent without 
nuisance. Even if such a flow were available at all times 
the nitrogen and phosphorus content in the river water 
emanating from the treated sewage would nevertheless 
be high and would promote excessive growth of micro
organisms and plant life.

The population tributary to the Framingham sewage 
works now exceeds the capacity of the works and the 
town is considering an expansion of the wrorks to care for 
an increased load. An engineering report was submitted 
to the town by Haley & Ward, Engineers, under date of 
February, 1948, with recommendations as to additional 
sewage treatment works. The recommendations provide 
for improvements in capacity to accommodate an esti
mated 1968 population of 41,500 including the town of 
Ashland. The recommended improvements include addi
tional primary settling tanks and trickling filters with 
final settling tanks. It was proposed to abandon the 
existing intermittent sand filters and the sludge drying 
beds. Separate sludge digestion was proposed with 
vacuum filters for sludge drying. It w'as also proposed 
to pre-chlorinate the sewage for control of odors and to 
chlorinate the plant effluent for disinfection. The esti
mated cost of construction of the proposed additional 
treatment works was $593,200.

The town of Ashland, under chapter 86 of the Acts of 
1946, wras authorized to construct and operate a system 
of sewers and to negotiate with the town of Framingham 
for the disposal of the sewage. The provisions of the act 
were accepted by the town, but no sewers have been 
constructed and no agreement has been reached with the 
town of Framingham for acceptance of the sewage from 
Ashland. Under chapter 546 of the Acts of 1946, Ashland 
was granted the authority to construct and operate sewage 
pumping stations and force mains within the towns of 
Framingham and Natick and to construct and operate a 
sewage disposal plant in Natick adjacent to the Framing



ham plant. Chapter 546 also provided that the cost of 
maintenance and operation of the pumping stations and 
force mains would be paid by the Metropolitan District 
Commission up to an aggregate lump sum of $175,000. 
Chapter 546 has not been accepted by the town of 
Ashland.

There has been considerable residential and commercial 
development along the Worcester Turnpike in the vicinity 
of the Framingham and Natick treatment works. Some 
opposition has developed to the continued treatment of 
sewage at the existing sites because of the probability of 
odor nuisance. The improvements proposed at the 
Framingham plant by Haley & Ward are designed to 
minimize odor nuisances, but without undue expense for 
the specific purpose of odor control.

The Natick treatment plant is not yet overloaded and 
no studies have been made for expansion of this plant. 
The town is growing rapidly, however, and the current 
estimated population, only about half of which is tributary 
to the sewerage system, is already in excess of the capacity 
of the plant. As additional areas are sewered (and they 
soon must be) additional disposal facilities must be 
provided.

In view of the urgency of providing additional sewage 
disposal facilities for Framingham and the difficulty of 
providing such facilities at the site of the present plant 
without further overloading the pollution receiving 
capacity of the Sudbury River and without continuing 
the probability of odor nuisance in the vicinity of the 
plant, the 1948 General Court under chapter 41 of the 
Resolves of 1948 authorized the Department of Public 
Health and the Metropolitan District Commission, act
ing as a Joint Board, to investigate the desirability of 
extending the South Metropolitan Sewerage District to 
include Framingham, Natick and certain other towns. 
The firm of Camp, Dresser & McKee, Consulting En
gineers, was engaged by the Joint Board to investigate 
the engineering problems involved and to report upon the 
advisability of such extensions and the cost thereof.



A l t e r n a t e  M e t h o d s  f o r  I n t e r c e p t i o n  o f  S e w a g e  

f r o m  F r a m i n g h a m , N a t i c k  a n d  A s h l a n d .

Early in 1948, at the request of His Excellency the 
Governor, a brief study was made by Mr. Thomas A. 
Berrigan, Chief Engineer of the Sewer Division of the 
Metropolitan District Commission, of the possibility of 
bringing the sewage from Framingham and Natick into 
the South Metropolitan Sewerage System. A report of 
this study was made to His Excellency the Governor by 
letter from Mr. William T. Morrissey, Commissioner, 
Metropolitan District Commission, under the date of 
March 8, 1948. This report indicated four points in 
the existing Metropolitan System into which the sewage 
from Framingham and Natick might be discharged. 
These are: Point A, the upper end of the Wellesley 
Branch of the old Neponset River Valley Sewer; Point B, 
the upper terminus of the Charles River Valley Sewer, 
Point C, Pauls Bridge, Milton, on the New Neponset 
River Valley Sewer; and Point D, the Brighton Branch 
of the High Level Sewer at the corner of Lake and 
Washington streets, Brighton.

The report stated that the capacity of the Wellesley 
Branch at Point A is only 3.55 mgd which is obviously 
inadequate for a flow of approximately 10 mgd to be 
expected from Framingham and Natick. The capacity 
of the Charles River Valley Sewer at Point B was esti
mated at 17.5 mgd but the sewer was reported to be 
surcharged at the present time, particularly during rain
storms. The capacity of the Metropolitan Sewer at 
Point C was estimated at 49.7 mgd, but a connection 
at this point for Framingham and Natick was estimated 
to cost about $6,000,000. The report further stated 
than an increment of flow at this point from Framingham 
and Natick would reduce the capacity available from 
the towns now served by this sewer. The capacity of 
the High Level Sewer in Brighton at Point D was given 
as 51.6 mgd, but the report stated that this sewer is 
loaded, to capacity during storms because it serves an



area with combined sewers. The report contemplated 
the use of the abandoned Cochituate Water Supply 
Aqueduct from Framingham to the Chestnut Hill Reser
voir and the construction of a connecting sewer from 
near the terminus of the aqueduct to Point D. It was 
stated that the slope of the aqueduct would not be 
sufficient to obtain scouring velocities to prevent the 
deposit of sewage solids. If as an alternate solution the 
aqueduct were used to house an 18-inch force main to 
carry the sewage, the pumping head on the force main 
would be fantastically high.

In view of the above considerations and the fact that 
neither Framingham nor Natick is within the natural 
drainage basin tributary to the South Metropolitan 
Sewerage System, it was urgently recommended in the 
report that the sewage from Framingham and Natick 
be not discharged into the Metropolitan Sewerage System.

Your engineers have given consideration to the con
tents of this report and, in the light of their other in
vestigations, have concluded that further studies for the 
interception of the sewage from Framingham and Natick 
at either Point C or Point D are not warranted. In 
view of the proximity of the upper end of the Wellesley 
Branch to the town of Natick, further consideration 
was given to the possibility of bringing the sewage from 
Framingham and Natick in at Point A. If the investiga
tion should show that in the foreseeable future supple
mentary capacity is required to serve Wellesley and 
Needham, the supplementary sewer might be made large 
enough to accommodate the sewage from Framingham 
and Natick.

Continuous flow gagings have been started in the 
Wellesley Branch at a point near the upper terminus 
and at a point in the 33-inch by 36-inch sewer just down
stream from the siphon across the Charles River below 
the Needham connection. These gagings indicate a 
value of the Manning’s “ n ”  of 0.011 for the sewer flowing 
full at both points. The corresponding capacities are 
5.17 mgd at the upper end and 10.82 mgd at the lower



point. The records of two weeks gagings, starting October 
3, 1948, indicate a flow of sewage and ground water 
from Wellesley ranging from an extreme minimum rate 
of 0.5 mgd to a peak rate of 2.25 mgd. The flow averaged 
about 1.3 mgd. For both Wellesley and Needham the 
gagings indicated rates of flow ranging from 1.0 mgd to 
2.55 mgd with an average of about 1.7 mgd.

The estimated population of Wellesley in 1947 is 
18,550 of which about 10,710 are tributary to the sanitary 
sewerage system. The current trend in population growth 
for Wellesley indicates an expected population in 1975 
of about 32,500 of which about 18,700 may be expected 
to contribute to the sewerage system. The 1947 esti
mated population of Needham is 15,500 of which ap
proximately 6,540 are tributary to the sewerage system. 
It is estimated that the population of Needham in 1975 
will be approximately 25,000 of which about 12,500 
will be tributary to the sanitary sewers. On the basis 
of these population figures, it is estimated that the peak 
flow of sewage and ground water from Wellesley in 1975 
will amount to approximately 5.7 mgd. The capacity 
of the Wellesley Branch is adequate to care for this 
peak flow with a small amount of surcharge. It is esti
mated that the peak flow of sewage and ground water 
from both Wellesley and Needham in 1975 will amount 
to approximately 8.0 mgd. The capacity of the 33-inch 
by 36-inch sewer is adequate for this peak flow. Thus 
it appears that no supplementary sewer will be required 
to care for Wellesley and Needham in the foreseeable 
future.

As a result of the above considerations it would be 
necessary in order to take care of Framingham, Natick 
and Ashland at the upper end of the Wellesley Branch, 
to construct a supplementary sewer paralleling this 
branch for its entire length and probably all the wray to 
the High Level Sewer, a distance of approximately 
15.3 miles. To care for the 1975 estimated peak flows 
from the three municipalities, the capacity of the supple
mentary sewer would have to be about 16.9 mgd. The



cost of such a sewer would be of the same order of magni
tude as the cost of a sewer to connect with the New 
Neponset River Valley Sewer at Pauls Bridge, Milton, 
and would be subject to the same objection in that it 
also would add new flow to the High Level Sewrer which 
already appears to need relief. We therefore recommend 
against this plan.

The discharge of the sewage from Framingham, Natick 
and Ashland into the Metropolitan System at the upper 
end of the Charles River Valley seems to be the most 
attractive plan for a number of reasons. First, projects 
are already under consideration for relieving the Charles 
River Valley Sewer into the North Metropolitan System. 
The additional sewage from Framingham, Natick and 
Ashland would thus put no additional loan on the South 
Metropolitan High Level Sewer. Second, the length of 
sewer required to convey the sewage from the Framingham 
and Natick sewage treatment plants to the upper end 
of the existing Charles River Valley Sewer is 13.0 miles 
or about two miles shorter than a supplementary sewer 
paralleling the Wellesley Branch. Third, the route 
required for the trunk sewer to the upper end of the 
Charles River Valley Sewer permits the utilization as a 
part of the trunk sewer of about 6.6 miles of the Cochitu- 
ate Aqueduct. This is approximately half the required 
length of trunk sewer. It is possible to build up the 
invert of a part of the aqueduct to produce a slope suffi
cient to procure cleansing velocities for sewage. The 
slope of the aqueduct is so flat that it is not feasible to 
use more than six to seven miles of the aqueduct in this 
manner.

N e e d  f o r  R e l i e f  o f  t h e  S o u t h  M e t r o p o l i t a n  H i g h  

L e v e l  S e w e r .

It has been pointed out hereinbefore that the Special 
Commission on the Investigation of the Discharge of 
Sewage into Boston Harbor and its Tributaries in its 
report, House Document No. 1600 of 1936, stated that



the South Metropolitan High Level Sewer is surcharged 
under conditions of high storm water run-off. The 
Special Commission recommended that this condition 
be alleviated by the separation of storm drains from the 
local sanitary sewerage systems. In their report of 
March 4, 1939, as contained in House Document No. 
2465 of 1939, and in their subsequent report of January 
1, 1941, to the Metropolitan District Commission, 
Metcalf & Eddy and Greeley & Hansen, Engineers, 
stated that the separation of storm water was not neces
sary and that the relief of the High Level Sewer could 
be provided by diverting the flow tributary to the Charles 
River Valley Sewer into the North Metropolitan System 
by means of a tunnel.

These engineers estimated that the peak dry weather 
flow for the South Metropolitan Sewerage District in 
1975 would be 467 mgd of which 160 mgd should be 
diverted into the North Metropolitan System. The 
estimated figure of 467 mgd was based upon the assump
tion that sanitary sewage would be contributed from a 
population of 1,000,000 at a rate of three times the average 
water consumption at 85 gallons per capita per day. An 
additional allowance was made of 42 mgd for industrial 
wastes and of 170 mgd for ground water infiltration. 
Ground water infiltration was estimated on the basis of
3,000 gallons per acre per day from the area tributary 
to the Charles River Valley Sewer and 2,500 gallons per 
acre per day from the remainder of the area tributary 
to the South Metropolitan Sewerage System. These 
figures indicate the need for relief of the High Level 
Sewer to accommodate the expected dry weather flows 
in 1975, but they are not substantiated by gagings to 
demonstrate the amount of relief which will be required 
and in what, stretches of the sewer and tributaries it 
will be required.

In order to obtain reliable estimates of the flows which 
may be expected in the future it is necessary to have 
extensive measurements of flow at numerous points in 
the existing system. By a careful study of continuous
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gagings of flow together with water consumption records 
it is possible to estimate the amount of total flow which 
is due to sanitary sewage, the amount which is due to 
ground water infiltration and, by correlating the results 
with rainfall intensity-duration studies, the amount which 
is due to storm water. The flow in the High Level Sewer 
has been gaged continuously by the Metropolitan District 
Commission since February, 1943, at a point just up
stream from the Braintree-Weymouth pumping station. 
The records of these gagings are available for study and 
such a study has been made and will be described below. 
In order to obtain similar data from other points in the 
system, five additional recording gages have been installed 
and others will be installed in the near future. In view 
of the fact that relief of the South Metropolitan Sewerage 
System into the North Metropolitan System is con
templated, we recommend that similar gagings be made 
in the North Metropolitan Sewerage System. The 
results of gagings throughout the entire system are 
essential to determine the need for relief, the amount of 
relief for each section of sewer in which it is required, and 
the best method of obtaining this relief.

The data from the gagings of the High Level Sewer have 
been plotted in the form of continuous hvdrographs and 
the average daily flows for each year have been plotted in 
the form of frequency curves. We have selected the data 
for the calendar year 1944 for further study. The data for 
this year are representative of the complete record and 
contain few gaps in the record.

On Fig. 6 three curves are plotted representing the 
frequency of occurrence in the High Level Sewer during 
1944 of 24-hour average flows, peak flows and minimum 
flows having stated values. It will be noted that the 
24-hour average flows during the year range from an ex
treme minimum of about 58 mgd to a maximum of about 
272 mgd. The daily minimum flows range from an ex
treme minimum of about 32 mgd to a maximum value of 
about 196 mgd, while the daily peak flows range from a 
minimum value of about 68 mgd to an extreme peak of



about 380 mgd. All of these flows include the effect of 
ground water infiltration and those on the left ends of 
the curves include surface water run-off during rainstorms.

In order to estimate the effect of storm water run-off 
into the sewer a study was made of the hourly rainfalls 
during 1944 as recorded by the United States Weather 
Bureau. The percentage of the total time during 1944 
during which rainfalls of various intensities were equaled 
or exceeded were computed. The results of these com
putations are plotted as a curve in the lower left hand 
corner of Fig. 6. Allowances were made in the computa
tions for rainfall which fell as sleet and dry snow and the 
run-off resulting from the subsequent melting of sleet and 
snow.

It will be noted from the figure that the flows in the 
High Level Sewer for 90 per cent of the time were un
affected by storm water run-off. To estimate the amount 
of storm water reaching the sewer during the remaining 
10 per cent of the year, use was made of the rational 
formula for storm water run-off, Q = C i A, where Q is the 
discharge rate in cfs, C is the fraction of the area served 
by combined sewers which is impervious, i is the intensity 
of rainfall in inches per hour (approximately equal to cfs 
per acre) and A is the total area, in acres served by com
bined sewers. The value of C was assumed at 0.3 and 
the measured tributary area served by combined sewers 
is approximately 4,200 acres. Computations for the storm 
water discharge were made for several rainfall intensities 
and the values so obtained were subtracted from the cor
responding peak flows in the sewer as obtained from Fig. 6. 
The results are plotted as crosses on Fig. 6. The peak 
flow curve is extended from the 10 per cent point through 
these crosses to represent what the peak flows might have 
been had there been no tributary storm water. This 
estimate results in an extreme peak flow- of 220 mgd for 
sanitary sewage and ground water in the High Level 
Sewrer during 1944.

Corresponding extensions by means of broken lines have 
been made on Fig. 6 of the 24-hour average flows and the



minimum flows. These projections were made with due 
regard to values actually observed on the continuous 
hydrograph for 1944. The results indicate a maximum 
24-hour flow of 170 mgd and a maximum value for the 
daily minimum flow of 130 mgd.

These studies indicate that during peak flow conditions 
the High Level Sewer had a capacity in 1944 to accept 
the run-off from rainfalls not in excess of about 0.2 inches 
per hour and under average conditions the run-off from 
rainfalls not in excess of about 0.4 inches per hour. A 
study of the frequency of rainfall of various intensities in 
Boston during the months of June to September, inclusive, 
indicates that a rainfall intensity of 0.2 inches per hour 
may be expected to recur on the average about twice per 
month and a rainfall of 0.4 inches per hour may be ex
pected to recur on the average about once every two 
months. It is not good engineering practice to design 
storm drains (nor combined sewers) for rainfall intensities 
which may be expected to recur more frequently than 
once every five years. In Boston and in Cambridge it is 
customary to use a rainfall intensity of 2.5 inches per 
hour for storm drain design. The estimated frequency 
of this intensity of rainfall is about once every twelve 
years. It is obvious, therefore, that the capacity in the 
High Level Sewer available to accept storm water run-off 
is not sufficient to be of any real value in draining the 
streets of storm water even for the small area in the South 
Metropolitan Sewerage District which is still served by 
combined sewers.

The proposal to divert the sewage from the Charles 
River Valley area into the North Metropolitan System 
would relieve the High Level Sewer of about half the 
area now tributary to it which is served by combined 
sewers. Unless separation is undertaken, the remaining 
area of approximately 2,070 acres will continue to dis
charge storm water into the High Level Sewer. Under 
peak flow conditions as shown on Fig. 6 for 1944, the 
run-off which could be accommodated from this reduced 
area by the sewer would be equivalent to a rainfall in



tensity of approximately 0.4 inches per hour. Under 
average flow conditions the rainfall intensity which could 
be accommodated from the reduced tributary area would 
be approximately 0.8 inches per hour. Thus, under 1944 
conditions, but with the reduced area of combined sewers, 
the High Level Sewer could accommodate during peak 
flows storms which would be expected to recur on the 
average about once every two months. Similarly for 
average flow conditions the trunk sewer could care for a 
storm which would be expected to recur on the average 
about once every eight months. Thus, it is evident that 
the High Level Sewer is not a suitable outlet for storm 
water run-off even at the present time, nor would it be if 
relieved of half the area served with combined sewers 
that is now tributary to it. Separation of the storm water 
from the sanitary sewage in these areas is therefore essen
tial if proper surface drainage is to be accomplished.

The amount of ground water infiltration into the 
Southern High Level Sewer was estimated by means of 
the data from the gagings as recorded on Fig. 6 and a 
study of the water consumption during 1944. The records 
of the amounts of water pumped daily at the Chestnut 
Hill pumping station were used in order to estimate the 
amount of sanitary sewage flowing into the High Level 
Sewer. In 1944 the Chestnut Hill pumping station 
served a population of approximately 450,000. The 
average daily pumpage for the year was 56.1 mgd which 
is equivalent to 125 gallons per person per day. The 
maximum daily pumpage was 75 mgd which is equivalent 
to 167 gallons per person per day, and the minimum 
daily pumpage was 45 mgd which is equivalent to 100 
gallons per capita per day. The tributary population to 
the South Metropolitan sewers in 1944 was 602,810.

The average daily flow of sanitary sewage and industrial 
wastes has been assumed to be equal to the tributary 
population times the average water consumption for the 
year. The minimum daily flow of sanitary sewage and 
industrial wastes has been assumed to be equal to 90 per 
cent of the per capita water consumption times the



tributary population and the maximum daily flow of 
sahitary sewage and industrial wastes has been assumed 
to be equal to 110 per cent of the per capita water con
sumption times the tributary population. Since the data 
on Fig. 6 do not include the sewage flow from the Houghs 
Neck and the Braintree-Weymouth pumping stations, 
deductions were made for the sanitary sewage pumped 
from these stations to obtain net figures for use on 
Fig. 6. The average daily flow of domestic sewage and 
industrial wastes for the year 1944 at the gaging point in 
the High Level Sewer was thus estimated to be 72 mgd. 
Similarly the maximum daily flow was estimated to be 
106 mgd and the minimum daily flow was estimated to be 
52 mgd. These figures were subtracted from the 24-hour 
average flows as given by the curve on Fig. 6 after cor
rection for storm water to obtain the corresponding rates 
of ground water infiltration. These rates are shown by 
triangles on Fig. 6. The estimated minimum rate of 
ground water infiltration was 6 mgd which is equivalent to 
about 3,000 gallons per day per mile of sewer. The esti
mated average rate of ground water infiltration is 24 mgd 
which is equivalent to about 12,000 gallons per day per 
mile of sewer and the estimated peak rate of ground water 
infiltration was 64 mgd, which is equivalent to about
30,000 gallons per day per mile of sewer.

Fig. 6 represents the sewage flows from a 1944 
tributary population of approximately 580,000. If the 
storm water had been eliminated from the sewer in 1944 
the estimated maximum daily peak flow would have been 
about 220 mgd which is equivalent to a peak rate of 380 
gallons per capita per day including ground water infiltra
tion. The corresponding peak flow from the estimated 
1975 tributary population of one million is 380 mgd. 
This is approximately 80 mgd in excess of the capacity of 
the sewer with storm water excluded. It is obvious there
fore that relief must be provided for the South Metro
politan High Level Sewer before 1975 even if complete 
separation of the storm water from the sanitary sewage is 
effected.



The estimated 1975 population of the area in the 
South Metropolitan Sewerage District tributary to the 
Charles River Valley Sewer, based on the 1941 report 
of Greeley & Hansen and Metcalf & Eddy, is approxi
mately 367,000. If the sewage from this area is wholly 
diverted to the North Metropolitan Sewerage System 
the estimated residual 1975 population which would be 
tributary to the High Level Sewer is approximately
633,000. The corresponding peak rate of sewage flow 
at 380 gallons per capita per day would be 240 mgd. 
Under this plan, and assuming the separation of storm 
water, the High Level Sewer would have a residual 
capacity in 1975 of approximately 60 mgd which is 
ample to accommodate the expected peak flows from 
Hingham, Randolph, Coldbrook, Westwood, Sharon 
and Dover. Framingham, Natick, Ashland and Weston 
are tributary under this plan to the Charles River Valley 
System and would thus discharge into the North Metro
politan Sewerage System. The plan contemplates the 
abandonment of the Ward Street sewage pumping station.

In the light of the above discussion we recommend 
that steps be taken in the near future leading to the 
separation of storm water from the South Metropolitan 
Sewerage System so as to relieve that system for the more 
important duty of carrying sanitary sewage. We recom
mend that further relief be provided for the High Level 
Sewer by separating the Charles River Valley System 
and discharging it into the North Metropolitan System 
thus abandoning the Ward Street pumping station. We 
further recommend that continuous gagings be made 
of the flow of sewage in all the trunk sewers and main 
branch sewers of both the South Metropolitan and the 
North Metropolitan Systems in order to obtain reliable 
data as a basis for the design of the relief sewers.

I n t e r c e p t i o n  o p  S e w a g e  p r o m  F r a m i n g h a m  a n d

N a t i c k  b y  M e a n s  o f  t h e  C o c h i t u a t e  A q u e d u c t .

A reconnaissance survey has been made to select a 
suitable route for a branch sewer to conduct the sewage
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from Framingham, Natick and Ashland to the upper 
end of the existing Charles River Valley Sewer. The 
route tentatively selected is shown on the map, Fig. 5. 
Also shown on Fig. 5 is the profile for the proposed sewer. 
Surface elevations have been estimated from the U. S. 
Geological Survey topographic maps.

The plan contemplates that the Metropolitan sewer 
will start in Speen Street at the point where the Natick 
force main turns off the street to the existing Natick 
sewage treatment plant. The Framingham force main 
would have to be extended to this point; and, if Ashland 
should elect to construct its system independently of 
the Framingham system, the Ashland force main would 
also have to terminate at this point.

From the point of beginning the Metropolitan sewer 
would drain northward on Speen Street for a distance 
of about 500 feet and would then turn northeasterly 
into a grit removal and chlorination plant. The purpose 
of this plant would be to remove grit and other solids 
which might settle out in the aqueduct section of the 
sewer and to chlorinate the sewage so as to keep it fresh 
during its long travel down to the Charles River system. 
Since the anticipated velocity at the minimum flow in 
the aqueduct section of the sewer will be about 1.0 feet 
per second, it is proposed to design the grit chambers 
to remove solids which will settle out at a velocity ranging 
from 0.5 to 0.8 feet per second, adjustable to meet 
operating conditions.

From the grit removal and chlorination plant the 
sewer will continue in a northeasterly direction under 
the Boston & Albany Railroad tracks to Commonwealth 
Road and thence easterly along Commonwealth Road 
and across Lake Cochituate to connect with the existing 
Cochituate Aqueduct. The first 7,000 feet of the aque
duct will be replaced by a sewer and the remainder of 
the aqueduct down to Wellesley Farms will be utilized 
as a portion of the sewer. In this section the invert will 
be built up to increase the slope in an effort to secure 
cleansing velocities.



The future sewage from North Natick and Cochituate 
will be intercepted at North Main Street and the future 
sewage from East Natick will be intercepted near Bogle 
Brook. Provision will also be made for intercepting a 
small amount of sewage from Wellesley at a point near 
the Wellesley railroad station, if relief is required in the 
future for the Wellesley Branch of the Old Neponset 
River Valley Sewer.

It is proposed to utilize the Cochituate Aqueduct as 
a portion of the sewer as far as Wellesley Farms. A  new 
trunk sewer would be constructed from this point north
ward parallel to and just to the east of the Boston & 
Albany Railroad tracks. The location selected follows 
the railroad tracks on the northwest side of the Riverside 
Golf Course down to the Riverside, swimming pool. At 
this point a crossing of the Charles River will be made 
by means of an inverted siphon, the pipe to pass between 
the piers of the railroad bridge with the siphon ter
minating at Riverside Road near the Newton Boat 
Club. It is proposed to intercept at this point the future 
sewage from Weston to be pumped across the river, and 
the existing 24-inch by 36-inch Newton sewer. The. 
reasons for intercepting the Newton sewage are described 
below.

The city of Newton has had a long range plan since 
about 1905 for extending the Brighton Branch of the 
South Metropolitan High Level Sewer to Newton Lower 
Falls. The object of this plan was to divert the sewage 
of a portion of Newton from the Metropolitan Charles 
River Valley Sewer to the Metropolitan High Level 
Sewer thus relieving the Charles River Valley Sewer of 
some of its surcharge. The Newton sewerage system was 
planned with the intention of making this diversion after 
the completion of the Brighton Branch of the High Level 
Sewer. A  report was submitted in 1932 to the city of 
Newton by Metcalf & Eddy, engineers, relating to the 
construction of this extension. The report was followed 
by the construction of a portion of the sewer from 
the Brighton line to Walnut Street, Newtonville. The



estimated cost of the remainder of the sewer to Newton 
Lower Falls as given in the 1932 Metcalf & Eddy report 
was $370,000. Based on the ratio of the Engineering 
News-Record Construction Cost Indices the estimated 
present cost of this extension would be approximately 
$1,100,000. The city of Newton is currently considering 
the Sonstruction of this extension.

The extension of the Newton High Level Sewer to 
Newton Lower Falls is contrary to the plan we propose 
and would commit this additional sewage load to the 
Metropolitan High Level Sewer for many years in the 
future. Nevertheless since the Newton sewerage system 
was designed with this extension in mind, it is necessary 
to provide relief for the Newton sewers substantially 
equivalent to the relief which would have been provided 
by this extension. Such relief of the Newton sewers can 
be provided in the proposed Framingham extension by 
intercepting the sewage from the Newton 24-inch by 
36-inch sewer near the Newton Boat Club. Since the 
estimated cost of the additional capacity of the proposed 
Framingham extension which is required to accommodate 
Newton is less than the probable cost of the extension of 
the Newton High Level Sewer, the city of Newton should 
be willing to pay the cost of this additional capacity.

The estimated 1947 population of the city of Newton is
81,000, and a study of the population trends for Newton, 
as shown on Fig. 7, indicates that a population of approxi
mately 120,000 may be expected in 1975. With a gross 
area of 10,840 acres the population density in 1947 was 
approximately 7.47 per acre and the population density 
expected in 1975 is approximately 11.1 person per acre. 
The area proposed to be intercepted consists of the 
Quinobequin District comprising 2,858 acres and Newton 
Lower Falls comprising 325 acres, making a total of 
3,183 acres. The corresponding tributary populations 
are estimated at 23,800 for 1947 and 35,300 for 1975. 
The average flow of domestic sewage for the year 1947 
has been assumed as approximately equal to the water 
consumption or at the rate of 72 gallons per person per 
day. The average flow of sanitary sewage for the year



1975 has been taken at 80 gallons per capita per day. 
Thus the average flow of domestic sewage to be inter
cepted from Newton as of 1947 is taken as 1.71 mgd and 
the average how of domestic sewage for 1975 is estimated 
at 2.82 mgd as shown in Table 6.
T a b l e  f>. Estimated Rates of Sewage Flow to be intercepted from

Sev'ton.
[ Millions of gallons per day. ]

1947. 1975.

Sanitary
Sewage.

Ground
Water
Infil

tration.
Total. Sanitary

Sewage.

G round
Water
Infil

tration.
Total.

Extrem e m inim um 0.42 1.27 1.69 1.13 1.89 3.02

M inimum day 0.94 1.27 2.21 1.75 1.89 3.64

Average day 1.71 1.27 2.98 2.82 1.89 4.71

Maximum day . 3.08 3.81 6.89 4 51 5.05 9.56

Peak flows 4.28 3.81 8 09 5.92 5.05 10.97

The fluctuations in how of sanitary sewage as recorded 
in Table 6 were computed by means of Fig. 4. The 
ground water to be intercepted from Newton as shown in 
Table 6 was estimated on the basis of 10,000 gallons per 
day per mile of sewer for minimum hows, 30,000 gallons 
per day per mile of existing sewer for peak hows and 20,000 
gallons per day per mile of future sewers for peak hows. 
The length of Newton tributary sewers including house 
connections is estimated at 127 miles as of 1947 and 189 
miles in 1975. The total how of sanitary sewage and 
ground water for 1947 and 1975 to be intercepted from 
Newton is shown in Table 6. The accuracy of the estimate 
shown in Table 0 should be verified by continuous gagings 
on the 24-inch by 36-inch Newton sewer at a point near the 
Newton Boat Club. This sewer has an estimated capacity 
flowing full of 6.1 mgd. Since it is known to have been 
surcharged on occasions this information offers some 
verification for the figure 8.09 mgd which has been 
assumed for the peak 1947 how. The figures indicate 
that relief must be provided for this sewer in the not too 
distant future. This matter is of concern only to the city 
of Newton.



The route selected for the Framingham Branch Sewer 
from the point at which it is proposed to intercept the 
Newton sewage follows to the rear of the houses 011 the 
west side of Charles Street across Auburn Street to Com
monwealth Avenue. The route then turns easterly 011 
Commonwealth Avenue parallel to and on the north side 
of the existing Newton trunk sewer; and continues 
adjacent to the Newton sewer along Rowe Street, Cole 
Brook and Border Street to Elm Street. From Elm 
Street the route continues easterly just north of the New
ton police station to the upper end of Cheese Cake Brook 
just south of the Eden Avenue playground. The sewer 
will follow the north side of Cheese Cake Brook to cross 
under the Newton trunk sewer on Watertown Street. 
The route continues on the north side of Cheese Cake 
Brook to Albemarle Road and thence along Albemarle 
Road to the upper end of the existing Metropolitan Charles 
River Valley Sewer.

Table 7 shows the estimated flows used for the pre
liminary design of the proposed Framingham Branch 
Sewer. In a report submitted to the town of Natick in 
August, 1933, by Frank A. Barbour, Engineer, it was 
estimated that at that time about 10 per cent of the 
population resided in South Natick, about 7 per cent in 
West Natick south of the railroad, about 10 per cent in 
North Natick and about 12 per cent in East Natick and 
about 12 per cent in scattered houses. These unsewered 
areas are now provided with individual septic tanks but 
it is probable that most of them will be sewered in the 
not too distant future. It will be noted that the con
tributions from North Natick and East Natick will be 
tributary to the proposed Framingham Branch Sewer at 
points downstream from the upper terminus. In com
puting the increment of flow at these points, it has been 
assumed that the 1975 Natick population will be dis
tributed as found by Barbour in 1933. Table 7 shows 
the cumulative capacities to be provided in the Framing
ham Branch at the upper end, below North Natick, below 
East Natick and below Charles Street, Newton.
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The sizes and slopes of sewer required for the proposed 
Framingham Branch are shown on the profile, Fig. 5. 
The hydraulic design for all sections of the sewer, except 
the aqueduct section, is based on a value of Manning’s 
“ n ”  of 0.012 for the pipe flowing full. For the aqueduct 
section a value of 0.013 was assumed for Manning’s “ n ” 
with the aqueduct flowing full. For all grade line sewers, 
except the aqueduct section, it is proposed to use rein
forced concrete sewer pipe. For the section of sewer just 
upstream from the aqueduct section which will be sur
charged during future peak flows, it is proposed to use 
reinforced concrete pressure pipe. The estimated hy
draulic grade line for the 1975 peak flow is shown on the 
profile.

The slope of the Cochituate Aqueduct is 0.00005. This 
slope is too flat to produce cleansing velocities for the 
transportation of sewage. It is proposed to increase the 
slope by building up the invert as shown on the profile, 
thus to produce a final invert slope of 0.00016 which is 
approximately a three-fold increase in slope. It is pro
posed to fill in the bottom of the aqueduct with pea 
gravel and form the new invert with split reinforced con
crete pipe 42 inches in diameter. The space between the 
upper edges of the split pipe and the walls of the aqueduct 
would then be filled in with reinforced concrete. It is 
estimated that this increase in slope will produce velocities 
of about 1.0 fps (feet per second) at flows equal to the 
estimated 1947 minimum daily flow. On a day when such 
a flow occurs the peak flow may be expected to be suf
ficient to increase this velocity up to about 1.1 fps. For 
flows equal to the average daily flow for 1947, the esti
mated velocity in the aqueduct section will be approxi
mately 1.12 fps. These velocities are not as high as they 
should be for effective scour but they are about the 
maximum obtainable if the Cochituate Aqueduct is to 
be converted for use as a sewer. It may be noted in this 
connection that the records of the October, 1948, gagings 
of the Wellesley Branch of the South Metropolitan 
System show minimum velocities of about 1.33 fps. This 
sewer is laid on a relatively flat slope but is well con



structed and was found to be clear of deposits. In order 
to give further protection against the deposit of sewage 
solids in the aqueduct section, it is proposed to remove the 
heavier solids by means of a grit chamber to be installed 
at the upper end of the proposed Framingham branch.

The requirement of building up the invert of the aque
duct section to procure scouring velocities at low flows 
results in a surcharge of the aqueduct section at the 
upper end for peak flows. In order to minimize the 
amount of the surcharge, the first 7,000 feet of the aque
duct is to be replaced with 48-inch concrete pipe. The 
maximum amount of surcharge at the upper end of the 
aqueduct section is estimated at 8 feet for the 1975 peak 
flow.

The slopes of all grade line sections of the proposed 
Framingham branch sewer except the aqueduct section 
have been set to produce scouring velocities at flows 
equal to the estimated 1947 minimum daily flow. The 
corresponding minimum velocity in the section of sewer 
having the flattest slope is estimated at 1.28 fps. The 
size of the sewer has been selected so that the depth of 
flow will be approximately 0.8 of the diameter at the 
estimated 1975 peak flows. It is proposed to construct 
the inverted syphon at the Charles River crossing of a 
single 20-inch pipe, the pipe to be cement-lined, flexible 
joint cast iron. At flows equal to the estimated 1947 
minimum daily flow, the velocity in the inverted syphon 
will be 1.55 fps. At the 1975 peak flow the velocity in 
the inverted syphon will be 11.5 fps and the hydraulic 
slope will be approximately 0.02.

E s t i m a t e d  C o s t  o f  C o n s t r u c t i o n .

The estimated cost of construction of the proposed 
Framingham branch sewer based on current contractors’ 
bid prices is $3,061,290, as itemized in detail in Table 8. 
The unit prices used in the preparation of this cost esti
mate conform approximately to a value of 480 for the 
Engineering News-Record Construction Cost Index. 
The estimated cost of the uppermost 12,850 feet, in
cluding the replacement of 7,000 feet of the Cochituate



Aqueduct and including a grit chamber and chlorinating 
building, is $606,060. The estimated cost of the repair 
and reconstruction of 28,000 feet of the old Cochituate 
Aqueduct is $1,003,810. The estimated cost of the 
proposed new sewer from the aqueduct to the Newton 
Interceptor including the Charles River crossing, a total 
length of approximately 10,100 feet, is $283,300. The 
estimated cost of the proposed new sewer from the Newton 
Interceptor through the streets of Newton to the Charles 
River Valley sewer, a total length of approximately 
18,700 feet, is $1,168,120.

M e t h o d  o f  A s s e s s m e n t  o f  C o s t s .

If the sewage from the towns of Framingham, Natick, 
Ashland and Weston is accepted for disposal by the 
Metropolitan Sewerage District it is recommended that 
these towns be admitted to membership in the South 
Metropolitan Sewerage District and pay annual assess
ments as provided by chapter 92 of the General Laws, 
sections 5 and 6. It is further recommended that these 
towns pay entrance fees based on their proportionate 
shares of the total sinking fund and bonds paid just 
prior to the date of entrance; the proportion for each 
town to be taken as the ratio of the valuation of the town 
to the total valuation of all the cities and towns in the 
District. The approximate proportions to be paid by 
each of the four towns if they enter the District simul
taneously are shown in Table 9. The figures in Table 9 
are based upon values obtained from Public Document 
No. 92 of 1947 and chapter 559 of the Acts of 1945. 
The proportions given in the third column of Table 9 
would apply to the entrance fees and to the annual 
assessment for interest and sinking fund. The proportions 
shown in column 5 would apply to the annual assessments 
for maintenance and operation.

The estimated amounts of the entrance fee and annual 
assessments for Framingham and Natick, based upon the 
latest public record as of April 1, 1947, are shown in Table 
10. If the annual assessments as shown in Table 10 are 
capitalized for a 30-year period at 2.5 per cent interest



and added to the entrance fees, the total capital value of 
these charges is approximately SI,400,000.

In view of the fact that the proposed new Framingham 
extension will provide relief to the sewerage system of the 
city of Newton and thus make unnecessary the construc
tion by Newton of the proposed extension of its High 
Level sewer, it is recommended that the city of Newton 
be requested to pay $700,000 as its share of the construc
tion cost of the proposed Framingham Branch sewer. 
This arrangement should be attractive to Newton since 
the cost to the city of Newton would be approximately 
$400,000 less than the cost of the proposed extension of 
the Newton High Level Sewer. The total estimated cost 
of construction of the proposed Framingham Branch less 
Newton’s share is $2,361,290. This net cost is approxi
mately $960,000 in excess of the capitalized value of the 
annual assessments and entrance fees of Framingham and 
Natick.
T a b l e  8 . Estimated Cost of Construction of Framingham Branch

Sewer.
F r o m , F o r c e  M a i n s  t o  A q u e d u c t ,

Earth excavation O'-IO' . . . . . . 27,900 cu. y d . at $3.50= $97,650
Earth excavation 10'—18' . . . . . . 2,250 cu . yd . at 5 .25=  11,810
R ock  excavation O'-IO' . . . 500 cu. y d . at 18.. 00 =  9,000
R ock  excavation 10'—18' . . . . . . 150 cu.  yd.  at 20.00=  3,000
Furnish and lay 24-inch reinforced concrete pressure

p i p e ......................................................................................... 950 lin. ft. at 8 .20=  7,790
Furnish and lay 36-inch reinforced concrete pressure

pipe . ...................................................................... 13.15= 64,440
Furnish and lay 48-inch reinforced concrete pressure

p i p e ........................................... 7,000 lin. ft. at 19.15= 134,050
G ravel refill . . . . . . . . . 5,000 cu. yd . at 4 .2 5 =  21,250
10-inch V . C . underdrains . . . . . . 4,900 lin. ft. at 2 .2 5 =  11,020
Sheeting left in p l a c e ............................................................ 60 MBM at 175.00= 10,500
Rem oving and replacing pavem ents . 2,300 sq. yd . at 2 .50=  5,750
M anholes 0 - 1 2 'deep . . . . . . . 215 lin. ft. at 30.00=  6,450
M anholes 12'— 18' deep . . . . . . . 15 lin. ft. at 46.00=  690
Manhole frames and covers . . . . . . 20 each at 55.00= 1,100
G rit cham ber and chlorinating building L .S . at 110,000.00= 110,000
H andling water . . . L.S. at 7,500.00= 7,500
Railroad crossing . . . . . L.S. at 2,000.00= 2,000
Land and right o f w ay . . . . . . L .S. at 1.500.00= 1,500

Sub-total $505,050
Contingencies and engineering, 20 per cent 101,010

R e c o n s t r u c t i o n  o f  O l d  C o c h i t u a t e  A q u e d u c t .

100 cu. yd . at $10.00= $1,000
Pea gravel f i l l ..................................................................... 9,600 cu. yd . at 14.00= 134,400
12-inch split tile underdrain . 2,200 lin. ft. at 3 .0 0 =  66,000
42-inch half round p reca st  concrete inverts 28,000 lin. ft. at 20.00 =  560.000



T a b l e  S . Estimated Cost of Construction of Framingham Branch 
Sewer —  Concluded.

R e c o n s t r u c t i o n  o f  O l d  C o c h i t u a t e  A q u e d u c t  Concludes.
Concrete masonry 
Underdrain outlets 
Repairs to interior o f aqueduct 
Manholes 0'~12' deep 
Manholes 12'-18' deep . 
Manhole frames and covers . 
Access openings .

Sub-total
Contingencies and engineering, 20 per cent

Total

400 cu . yd . at 
2 each at 

L .S. at 
560 lin. ft. at 
185 lin. ft. at 

60 each at 
L .S. at

$75.00 =  
1,000.00 =  
1,500.00 =

30.00 =
46.00 =
55.00 =  

10,000.00 =

$30,000
2,000

1,500
16,800
8,510
3,300

10,000

$836,510
167,300

$1,003,810

F r o m  A q u e d u c t  t o  N e w t o n

Earth excavation O'—10'.......... ...................................................
Rock excavation O'-IO*
Furnish and lay 24-inch reinforced concrete sewer

pipe....................................................
Furnish and lay 48-inch reinforced concrete sewer
Pipe.............................................

Manholes O'—12' d e e p ............................................................
Manhole frames and c o v e r s ..................................................
Gravel r e f i l l ...................................................................... ..........
Remove and replace pavem ents . . . .
Charles river s y p h o n ............................................................
Land and right o f w ay . . . . . .

I n t e r c e p t o r .

S u b - t o t a l ..................................................
Contingencies and engineering, 20 per cent

at $3.50= $58,450
750 cu. yd. at 5.25 = 3,940

4,300 lin. ft. at 8.20 = 35,260

4,800 lin. ft. at 19.15 = 91,920
170 lin. ft. at 30.00 = 5,100

18 each at 55.00 = 990
650 cu. yd. at 4.25 = 2,760
670 sq. yd . at 2.50 = 1,670

L.S. at 31,000.00 = 31,000
L.S. at 5,000.00 = 5,000

$236,090
47,210

T o t a l ........................................................................................................................

F r o m  N e w t o n  I n t e r c e p t o r  t o  M e t r o p o l i t a n  D i s t r i c t  
C h a r l e s  R i v e r  V a l l e y  S e w e r .

Earth excavation O '-10'
Earth excavation 10'—18'
R ock excavation O'-IO'
Rock excavation 10'—18'
Furnish and lay 42-inch reinforced

$283,300

C o m m i s s i o n

pipe
Furnish and lay 48-inch reinforced 

pipe . . • - • •
Furnish and lay 54-inch reinforced

p i p e ..................................................
Gravel refill . . •
10-inch V . C . underdrains .
Sheeting left in place .
Rem oving and replacing pavem ents 
Manholes 0 '-12 ' deep 
Manholes 12'—18' deep .
Manhole frames and covers .
Special structures .
h an dling water . . . .
Land and right o f  way

oncrete sewer

Sub-total
Contingencies ahd engineering, 20 per cent 

T o ta l....................................................................

61,000 cu. yd . at $3.50=8213,500
27,800 cu. yd . at 5.25 = 145,950
2,500 cu. yd . at 18.00 = 45,000

800 cu. yd . at 20.00 = 16,000

3,900 lin. ft. at 16.25 = 63,380

7,700 lin. ft. at 19.15 = 147,450

7,100 lin. ft. at 25.50 = 181,050
4,800 cu. yd. at 4.25 = 20,400

18,700 lin. ft. at 2.25 = 42,080
300 MBM at 175.00 = 52,500

1,100 sq. y d . at 2.50 = 2,750
450 lin. ft. at 30.00 = 13,500
180 lin. ft. at 46.00 = 8,280
38 each at 55.00 = 2,090

3 each at 1,500.00 = 4,500
at 10,000.00 = 10,000

L.S. at 5,000.00= 5,000

$973,430
194,690

$1,168,120

Grand total $3,061,290



T a b l e  9. Assessments in South Metropolitan Sewerage District in- 
eluding Framingham,, Natick, Ashland and Weston.

[Based on P u blic D ooum ent N o. 92 o f 1947 and chapter 559 o f A cts  o f 1945.]

C i t i e s  a n d  T ow .v s .

.State 
Valuation, 

Acts o f 1945, 
Chapter 559.

Proportion 
for Interest 

and 
Serial Bonds 
(Per C ent).

Population 
State Census, 

1945.

Pro portion 
for Main

tenance and 
Operation 
(Per Cent).

Existing m embers o f dis
trict.

$1,239,127,533 94.04 723,783 93.70
Framingham 40,078,973 3.04 25,502 3.30
N atick . . . . 22,482,880 1.71 15,789 2.04

Ashland . . . . 3,258,392 .25 2,920 .38
Weston . . . . 12,634,820 .96 4,473 .58

Totals $1,317,582,598 100.00 772,467 100.00

T a b l e  10. Estimated Amounts of Entrance Fees and Annual Assess
ments for Framingham and Natick.

[ As of April 1. 1947. 1 

F r a m i n g h a m .

Entrance fee . . .  3.04 per cent o f $12,903,458 2 6 = approxim ately $392,000
Annual assessment for interest and 

sinking fund . . . .  3.04 per cent o f $338,386 9 5 = approxim ately 10.300
Annual assessment for maintenance 

and operation . . .  3.30 per cent o f $493,359 57 =  approxim ately 16,300

N a t i c k .

Entrance fee . . .  1 71 per cent o f $12,903,458 26=approxim ately $221,000 
Annual assessment for interest and 

sinking fund . 1 . 7 1  per cent o f $338,386 9 5 = approxim ately 5,780
Annual assessment for maintenance 

and operation . . . .  2.04 per cent o f $493,359 57 =  approxim ately 10,060

Both Framingham and Natick are now outside the 
normal drainage area of the South Metropolitan Sewerage 
District. The cost of bringing the sewage from these towns 
into the Metropolitan System is, as has been shown above, 
greater than can be justified by the entrance fees and 
annual payments which may be expected from these 
towns. This excess cost is, nevertheless, not as great as 
it would be were it not for the availability for sewerage 
purposes of the Metropolitan District Commission’s



abandoned Cochituate Water Supply Aqueduct. In 
order, therefore, to avoid additional assessments against 
the existing members of the South Metropolitan Sewerage 
District for the benefit of Framingham and Natick, it is 
recommended that the towns of Framingham and Natick 
be required to make additional payments for the use of 
the Aqueduct as a condition of admission to the District. 
It is recommended that payments of $500,000 and 
$400,000 be required of Framingham and Natick, re
spectively. These amounts are roughly in proportion to 
the 1975 flow capacities to be provided for these towns in 
the proposed Framingham Branch sewer.

C o n c l u s i o n s  a n d  R e c o m m e n d a t i o n s .

The results of our studies are summarized and pre
sented together with recommendations in the letter of 
transmittal at the beginning of this report.
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