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In the Year One Thousand Nine Hundred and Fifty-Eight.

Resolve providing for an Investigation and Study by theWater Resources
Commission relative to Methods of Providing an Adequate Water
Supply to the Cities and Towns of the Commonwealth during a Period
or Drought or Other Emergency.

Resolved, That the water resources commission is hereby authorized and directed
to make an investigation and study relative to methods of providing an adequate
water supply to the cities and towns of the commonwealth during a period of
drought or other emergency. Said commission shall also consider the feasibility
and advisability of the establishment and maintenance of stand-by connections
with Quabbin reservoir for emergency use by cities and towns not presently con-
nected therewith, and the possibility of utilizing additional streams and rivers
by the expansion of filtration facilities.

Said commission shall report to the general court the results of its investigation
and study, and its recommendations, if any, together with drafts of legislation
necessary to carry its recommendations into effect, by filing the same with the
clerk of the house of representatives on or before the last Tuesday of December
in the current year.

House of Representatives, April 16, 1958

JOHN F. THOMPSON, Speaker.Passed,

In Senate, April 16, 1958
Passed, NEWLAND H. HOLMES, President.

April 22, 1958.
Approved,

FOSTER FURCOLO, Governor.

Cfte CommontucaltJ) of e©asoac&usetts

Chapter 70.
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REPORT OF THE WATER RESOURCES COMMISSION
RELATIVE TO METHODS OF PROVIDING AN ADE-
QUATE WATER SUPPLY TO THE CITIES AND
TOWNS OF THE COMMONWEALTH DURING A
PERIOD OF DROUGHT OR OTHER EMERGENCY.

Water Resources Commission,
73 Tremont Street, Boston 8, December 30, 1958.

To the General Court of Massachusetts.
Under the provisions of chapter 70 of the Resolves of 1958, the

Water Resources Commission was instructed to make a study
relative to the methods of providing an adequate water supply to
the cities and towns of the Commonwealth during a period of
drought or other emergency. The above resolve was approved on
April 22, 1958, but no provisions were made for funds to carry on
the study. The Commission has, however, made a study of the

being limited by the lack of ade-problem, the scope of the study
quate funds.

307 public water supply systems
terns or as public utilities located
the Commonwealth. During the

At the present time there are
either operated as municipal sy;
within 273 cities and towns in
summer and fall of 1957 the Commonwealth experienced one of its
driest periods on record insofar as rainfall was concerned. The
average rainfall in the State in 1957 was 33.20 inches, which is
10.51 inches below the normal state-wide rainfall of 43.71 inches.
As a result, it was necessary to curtail the usage of water in many
of our public water supply systems. This focused public attention
upon the need for a study in order to insure adequate water for
drinking and other domestic purposes.

The Water Resources Commission held a series of public hearings
in order to receive the opinions of water works and other officials,
as well as the general public, of the water problems in the various
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sections of the Commonwealth. These hearings were held in the
following places:

Number Number Number of
Date. Meeting Place. of Systems of Persons Municipalities

Invited. Attending. Represented.

j j
July 14 Worcester 69 13 9
Aug. 11 . . . . Springfield - 65 16 8
Sept. 8 Boston 47 20 15
Oct. 22 Salem 40 12 5

Nov. 10 Attleboro i 63 17 6
Total I 284 78 43

The Commonwealth was enjoying a plentiful supply of rainfall
during the year 1958 when the hearings were being held so that
representatives of only 15 per cent of the 284 water systems to
which invitations had been sent attended the hearings. The hear-
ings resulted in water works officials pointing out the need for secur-
ing additional sources of water supply, the need for the Water
Resources Commission to make a study of available water resources,
particularly a study of the availability of underground water, and
the need for adequate planning and financing of water works im-
provements to keep the systems up to date.

Scope op the Study.

In view of the fact that no funds were made available to conduct
this study, the Water Resources Commission had to utilize funds
that had been allocated for other purposes to compile and evaluate
the basic data. The Commission was fortunate in having consider-
able assistance from two of its member agencies, the Division of
Sanitary Engineering of the Department of Public Health and the
Water Division of the Metropolitan District Commission. The
study included the following items;

1. The number of municipalities experiencing water shortages
during the past five years and the reason for such shortages.

2. The number of new sources of water supply that had been
developed during the same period.

3. A study of the Metropolitan District Water System to show
its development and how- it has assisted in cases of drought emer-
gency.

4. Possible emergency water sources that could be utilizec
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5. The listing of inter-connections between municipal water
supply systems.

6. A stucH of existing legislation t<? ascertain if additional legis
lation is needed to reduce the danger of water shortages.

The details of this study are contained in the Engineer’s Report
which follows this section of the report. In general, the results can
be summarized as follows:

1. The average daily domestic water consumption and the daily
per capita water consumption have steadily been increasing with
our improved standards of living.

2. The movement of industry and population from urban areas
into suburban areas has overtaxed many water systems, both from
the standpoint of sources of supply as well as from inadequate dis-
tribution systems.

3. Where pumping is required most communities have provided
a secondary source of motive power as a result of their experiences
of power failures during past hurricanes and floods.

4. Many of the existing water systems are in need of an up-to-
date study to work out a development plan that would prevent
emergency shortages during dry periods or other periods of emer-
gency.

5. It was found that in many
utilized for keeping water systems
iiewal of depreciated plants.

cases water revenues were not
up to date or to finance the re-

6. There is an adequate supply of water available in the State
but it is not always available in quantities desired at all points,
making it advisable to consider the development of sources of water
supply and distribution on a regional basis without regard to mu-
nicipal boundary lines.

7. There is a need to make basic studies to determine the extent
of our water resources, especially underground water, by the Water
Resources Commission.

8. Existing legislation is adequate to permit interconnections be-
tween water systems and to permit the use of emergency sources
during periods of drought. However, legislation should be enacted
which would require the approval of the Water Resources Commis-
sion for the allocation of water. At the present time the State
Department of Public Health has this approval but it is thought

Summary
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that a more effective water resources program could be developed if
the Water Resources Commission had the approval of the alloca-
tion of sources of water supply with the State Department of Public
Health approving the quality and treatment aspects of such sources.

Recommendations.

The Water Resources Commission recommends:
1. That sufficient funds be made available to the Commission over

an extended period of time to permit a determination of the avail-
ability of the water resources of the Commonwealth, especially from
ground water sources.

2. That sections 38 and 40 of chapter 40 of the General Laws be
amended to permit the Water Resources Commission to have the
approval of the allocation of sources of water supply with the De-
partment of Public Health continuing to have approval of the means
of protecting the sources of supply and preserving the quality of the
water supplied to the consumer.

A draft of suggested legislation is included in Appendix A of this
report.

Respectfully submitted

FRANCIS W. SARGENT,
Chairman.

CHARLES H. McNAMARA,
LOUIS H. SMITH. 1

HAROLD J. TOOLE. 1

FRANCIS H. KINGSBURY. 1
RODOLPHE G. BESSETTE. 1
ELMER R. FOSTER.

i Representative of the Commissioner.
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Herewith is submitted an Engineering Report to the Water Re-
sources Commission relative to the methods of providing an ade-
quate water supply to the cities and towns of the Commonwealth
during a period of drought or other emergency. This study was au-
thorized by the Legislature with the passage of chapter 70 of the
Resolves of 1958. The study had to be a limited one because of the
lack of funds and personnel to make the study.

Massachusetts is fortunate in having public water supply systems
available in the more thickly populated areas. There are 307 public
water supply systems, either operated as municipal systems or as
public utilities, located within the 273 cities and towns of the Com-
monwealth. Approximately 98 per cent of the population reside in
communities having public water supply systems.

Figure No. 1 shows the population and number of municipalities
served by public water supply systems together with an estimate of
the expected population of the Commonwealth by the year 2000. It
is estimated that the population of the Commonwealth in the year
2000 will be somewhere between 5,800,000 and 6,250,000. The
more conservative estimate is based on a normal increase in popula-
tion without any major change in the industrial life of the Com-
monwealth. The liberal estimate is made on the basis that there
would be a surge of new types of industry in the Commonwealth.

An analysis of the existing public water supply systems as to
type of management and sources of supply is shown in Figure No. 2.

Types of Emergencies.

The resolve authorizing this study specifically mentioned the need
for providing an adequate water supply during drought or other
emergencies. There are actually three broad types of emergency
that can occur. These are:

(1) Emergency resulting from interruption of service caused by
excessive rainfall and high velocity wind storms.

(2) Emergency caused by lack of rainfall resulting in curtailment
of the normal supply.

ENGINEER’S REPORT.

Present Status of Public Water Supplies.
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(3) Emergency that might result from enemy action. In this
type of emergency the Civil Defense Agency has the primary re-
sponsibility.

In view of the fact that the resolve authorizing this study was
instigated as a result of the drought conditions occurring during the
summer of 1957, greater emphasis was placed upon this type of
emergency in this study. Some consideration was given to emer-
gencies caused by excessive rainfall and wind storms.

Emergencies Caused by Storms.
This area of New England has a record of frequent occurrence of

high wind storms which have resulted in excessive rainfall. In more
recent years these storms have caused the interruption of electrical
service making pumping stations inoperative. A record of high

land is as follows:Englwind storms experienced in New
Great Storm of August, 1635
Tornado at Peppered (1748)
Tornado at Leicester (1759)
Storm of October 20, 1770
Hurricane of Merrimack River in

Massachusetts in 1773
Tornado of June 23, 1782
Tornado of 1786
Cyclone of August, 1787
Gale of 1788
Storm of October, 1804
Gale of September 23, 1815
Gale of October, 1841
Storm of October, 1849
Tornado of August 22, 1851
Gale of September 8, 1869
North to East Gale of September 26,

1888
Tornado at Lawrence, 1890
Northeast Gale of October 13, 1891
Hurricane of August, 1893

Southerly Gale of October 14, 1893
Northeast Gale of October 11 and 12,

1896
The “Portland” Storm of November

26-27, 1898
Northeast Gale of November 24-25,

1901
Hurricane of September 15, 1904
Southerly and Southeasterly Gales of

October 21, 1904
Northeast Gale of November 13, 1904
Northeast Gale of November 6, 1907
Southerly to Westerly Gale of Octo-

ber 30, 1917
Northeast Galeof August 25-26,1924
Hurricane of August 24, 1927
Hurricane of September 21, 1938
Hurricane of September, 1944
Worcester Tornado of June, 1953
Hurricanes of 1954
Hurricanes of 1955

Many of these high wind conditions were accompanied by heavy
rainfall which resulted in floods. The various floods on record dur-
ing the past 100 years are as follows:

Flood of 1869
Stony Brook Flood in Boston in 1886
The storm of 1897
The Vermont Flood of November, 1927



Precipitation in Massachusetts
1950-1957

Year

Prepared by Depb oPPublic Healbh
Figure 3
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The floods on the Merrimack, Connecticut and other rivers in 1936
The floods on the Charles River in 1932 and 1938
The New Year’s flood of 1949 in Western Massachusetts
The floods which accompanied the hurricanes of 1938, 1944, 1954 and 1955

Because these floods and high winds have occurred quite regularly
in the past 30 years, the water works authorities have developed
measures for the protection of their sources of supply, have installed
auxiliary power sources when pumping stations were operated by
electric power, and have provided treatment facilities, particularly
chlorination, to prevent the supplying of unsafe water during such
emergencies.

Emergencies Caused by Drought

The water supplies in this State are dependent upon the adequacy
of the rainfall. At the present time there are 203 rainfall gages
which are operated by the United States Weather Bureau, the
Massachusetts Department of Public Health, and the Metropoli-
tan District Commission. Many of the rain gaging stations of the
Massachusetts Department of Public Health are operated in co-
operation with the local water works departments or other public
utilities.

The rainfall varies in different sections of the Commonwealth but
certain representative stations have been selected to give the rain-
fall for the entire State. The normal annual rainfall in this State
is 43.71 inches.

Figure No. 3 shows the annual precipitation for Ma
for the period from 1950 through 1957. It can be seen from Figure
No. 3 that rainfall was below normal in the years 1950, 1952 and
1957, while there was an excess of rainfall during the other five
years. However, the annual rainfall figures do not show the com-
plete story insofar as drought is concerned. Frequently we may
have a lack of rainfall for a period of one or two months in the year,
although the rainfall may be normal for the entire year. During
these dry months there may be an insufficient supply of water to
the consumer because of either the lack of water at the source or
the fact that the distribution system is inadequate to supply peak
demands. These one or two dry-month periods usually work a
greater hardship if they occur during the growing season.

It can be seen from a study of Figure No. 3 that the rainfall in
1957 was only 33.20 inches, which was 10.51 inches below normal.
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It then becomes obvious why there was such wide-spread interest
in the need for developing adequate water supplies during that year.

A study was made of the reasons why there had been water short-
ages in the State for the five-year period from 1953 to 1957, inclu-
sive. The study showed that there had been 99 times during that
period when municipalities placed restrictions upon consumer con-
sumption. As pointed out in a recent report, Senate, No. 695 of
1957, shortages of water may occur in certain sections of Massa-
chusetts because of any or all of the following factors: insufficient
drainage areas for water supply; increased use of water; the lack
of storage and distribution facilities; the deterioration of the quality
of certain sources of supply because of pollution; and inadequate
land treatment to minimize run-off. In addition to the above rea-
sons, the physical plants of a number of water systems have become
obsolete and steps have not been taken to restore these depreciated
works.

The causes for water restriction in 47 cases was due to an in-
adequate supply of water at the source; in 34 cases it was due to
inadequate distribution capacity, either because of the lack of
sufficient standpipe storage on the distribution system or inade-
quate sized water mains; in 12 cases it was due to a combination of
lack of water at the source and also distribution problems; in
6 cases it was due to mechanical difficulties on the system.

Table I lists the towns which restricted the use of water during the
above five-year period and also notes the improvements that had
been made to prevent the restricted use of water in these towns in
the future.

Table I. Causes of Water Restrictions (1953-1

! ! I !
Municipality. 1953. 1954. i 1955. 1956. j 1957. Improvements Made.

Abington D
Acton M
Agawam - - - - D
Amesbury

....

- M
Andover - - - - S

Ashland - - - S - 2 GravelPacked Wells Installed, 1957
Athol - - - “ S
Attleboro - -

- - S Gravel Packed Well Installed
Bedford D - S S S New Pumping Station Constructed, 1953

1 Gravel Developed Well Installed, 1955
2 Gravel Developed Wells Installed, 1956
1 Gravel Packed Well Installed, 1957
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Methue

Natick

Danvers

Dedham

Essex
Fairhaven
Franklin .
Hamilton
Hanover .

Hanson
Holden
Hudson
Ipswich

Marshfield
Medfield .

Needham

xjorwell-Torwood

Peabody

Pembroke
Pittsfield .

Plymouth
Quincy

.

58

Table I. —• Causes of Water Restrictions (1963-1957) Continued.

1953. : 1954. , 1955. 1956. 1957.Municipality. Improvements Made.

Bellingham ....
- - - S & D

Bourne Water Dist. . - -
- D

Braintree - - - S&D Test Wells Installed, 1956
Brookline ....

-
- - - D

D - - - S Ground Water Exploration, 1957

Dartmouth ....

- - -
- S Ground Water Exploration, 1957and 1968

Dedham D - -
- - New Well Installed in Westwood

East Longmeadow MM
Easton-N. Easton Water Dist. ----- D
Edgartown ....

- - - - S

New Well Developed, 195S S

Precautionary RestrictionM

D
8 New Source Installed, 1958

Pumping Test Conducted, 1957
Minor Shortage

S

M
Leicester Center New Well Installed in 1956

Leominster
Lexington
Lowell

D
S&D New Gravel Packed Well Installed, 1957

Connection with M.D.C. Approved, 1957
New Tubular Wells Installed, 1957

Lynnfield Water Dist.
Lynnfield Center Water Dist.

Manchester
Marion

Pumping Test Conducted, 1958

New Gravel Packed Well Installed, 1957

Middleborough
Millis

Test Wells Installed, 1957
Pumping Test Conducted, 1957

D Connection to Sudbury Aqueduct, M.D.C
1954

New Bedford D

Newburyport
Newton .

Pumping Test Conducted, 19.'
D

Gravel Packed Well Installed, 1956

North Reading Gravel Packed Well Installed, 1966
Pumping Test Conducted onNew^Wells.iig/

Gravel Packed Wells Installed, 1956*andil9i
Connection with M.D.C. Approved

M Restricted Use, 1955
D

D
S
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Table I. Causes of Water Restrictions ( 1953-1957) Concluded.

Municipality, 1953. 1954. 1965. 1956. 1957 Improvements Made.

Revere - - D
Rockport ....

- - - - S
Rowley - - - - S
Rutland - - - - S
Scltuate - - - - S & D

Sharon - - - - D
Shrewsbury . . . . - - S&D - S&D
Somerset - - - - S
Southbridge ....

- - - -S&D
Springfield ....

- - - - D

Stoughton . - - - S
Sunderland Water Dist. . - - - S
Turners Falls ....

-
-

-
- D

Wakefield ....
- - S - S

Wayland S

Wellesley D
Westborough ....

- - S - S
Westford - - S
West Stockbridge D S
Weymouth ....

-
-

-
- S

Winchester ....

- - - - S
Wilmington ....

- - - - S
Woburn .....D - D - S& D
Worcester D - D

Totals 13 0 18 6 63

S
S

S& D Pumping Test Conducted, 1957

D

S Gravel Packed Well Installed, 1957
S Gravel Packed Well Installed, 1958

Gravel Packed Wells Installed, 1963 and 11

Gravel Packed Wells Installed, 1953 and 196'
Gravel Packed Well Installed, 1958
10 Additional 2H" Wells Installed, 1966
New Centrifugal Pump Installed, 1954

S Pumping Test Conducted, 1958

New Tubular Wells Installed
S&D Pumping Test Conducted, 1958

D Distribution System Inadequate.
S Source Inadequate.
M Miscellaneous (Mechanical Failure, etc.),

The map on the following page shows the locations where the
shortages occurred during the five-year period.

During the past live years from 1953 through 1957, inclusive, a
number of municipalities have developed additional sources of \

water supply. Nearly all of the new sources are subsurface sources.
Table II shows the number of sources developed each year during
that period.

The majority of the water supply systems in this State measure
the amount of water consumed. Some of the smaller systems do not

Water Consumption

New Sources of Water Supply
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Table 11. New Sources of Water Supply Development for the Period 1953-1957

Year. Surface Source. \ Ground Water Source.
I

1953 1 26

1954 2 19
1955 1 22

1956 2 22
1957 1 20

Total 7 109

have master meters for measuring consumption. The water depart-
ments report their consumption figures annually to the State Depart-
ment of Public Health. In the year 1957, 217 cities and towns out
of the 273 municipalities having water supply systems reported
their water consumption figures. The total consumption of the
cities and towns reporting was slightly over 565 million gallons per
day, of which about 208 million gallons were supplied by the
Metropolitan Water District. However, the average daily water
consumption figures do not furnish a true picture of the demands
that may be made upon a water system. The water consumption
for the maximum day might vary from 125 to 250.per cent of the
average daily consumption. The average daily flow during the week
of maximum consumption gives a better indication of the sustained
peak demand that might be made upon a water system. This is
frequently 10 to 15 per cent less than the flow for the maximum
day.

The water consumption for the year 1957 for the various cities
and towns in the Commonwealth is shown in Appendix B,

The Water Supply System of the Metropolitan District
Commission.

A description of the water supply facilities of the Metropolitan
District Commission has been prepared by Harold J. Toole, Director
and Chief Engineer of the Water Division, in order that the readers
of this report may have a better understanding of the Metropolitan
Water System.

The cities and towns which comprise the Metropolitan Water
District are as follows;



HOUSE No, 2791 [Apr,18

*

Arlington Marblehead Revere
Belmont Medford Saugus
Boston Melrose Somerville
Brookline Milton Stoneham
Cambridge Nahant Swampscott
Chelsea Needham Wakefield
Everett Newton Waltham
Lexington Norwood Watertown
Lynnfield Water District Peabody Winchester
Malden Quincy Winthrop

The city of Chicopee and South Hadley Falls Fire District No. 1
secure all of their water supplies and the towns of Wilbraham,
Clinton, Lancaster, Northborough, Southborough and Framingham
secure a portion of their water supplies from the reservoirs and
aqueducts of the Metropolitan District Commission. The city of
Worcester maintains pumping facilities on the shore of the Wachu-
sett Reservoir in West Boylston so that the city may purchase an
emergency supply of water from the Commission when the city’s
water supply sources are inadequate to meet its demands.

In describing the various features of this extensive system, itmight
be well to first briefly describe the Quabbin Reservoir, the largest
and newest addition to the reservoir system, and then to follow the
progress of the water as it leaves this reservoir and flows through
various aqueducts, reservoirs and pipe lines to the consumers in
the Metropolitan Water District.

A schematic sketch of the various reservoirs and aqueducts is
shown in Figure No. 4 and a map showing the location of the
various elements of the system is appended to assist in an under-
standing of the following description.

Qunhhin Reservoir.
Quabbin Reservoir was created in the Swift River Valley by

erecting two large earth dams with concrete core walls, one known
as the Winsor Dam and the other as the Quabbin Dike. The
Winsor Dam, named in memory of Frank E. Winsor, the late Chief
Engineer of the former Metropolitan District Water Supply Com-
mission, is 2,640 feet long, 170 feet high above the bed of the river
and 295 feet above sound ledge foundation and contains 4,000,000
cubic yards of earth fill above the original surface of the ground.
A 400-foot spillway, with crest at elevation 530 feet above mean low
tide, fixes the high water elevation of the reservoir. The Quabbin



[Quabbln Reservoir
Chicopee AqueductT"Watershed 185.9 S.M.
Length 11*.8 miles Capacity U12.000 K.G,
Capacity 23 mgd iHlgh Water Bley. 930.

Commonwealth of Massachusetts
WATER RESOURCES COMMISSION

Chap, 70 - Resolves of 1958 Study
Schematic Diagram

of
Metropolitan Water Supply System

December, 1958
* From October 15 - June 15 only.
Elevations Refer tc Boston City Base. Figure No. U
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Dike, situated approximately three miles east of Winsor Dam, is
2,140 feet long, 135 feet high above the bed of Old Beaver Brook
and 264 feet above sound ledge foundation and contains 2,500,000
cubic yards of earth fill.

Quabbin Reservoir impounds the run-off from 186 square miles of
the Swift River watershed and from 98 square miles of the Ware
River watershed. It has a capacity of 412 billion gallons at full
reservoir elevation. It is approximately 18 miles long with a water
surface area of 38.6 square miles and a shore line of approximately
118 miles not including the shore line of some 60 islands. The
maximum depth of water in front of the dam is 150 feet and the
average depth eight miles above the dam is approximately 90 feet.
It is believed that this is one of the largest, if not the largest, reservoir
in the world constructed entirely for domestic water supply pur-
poses

The filling of the Quabbin Reservoir was begun August, 1939, and
on 5 lay 30, 1946, the water had reached the elevation of the spillway
stoplogs, elevation 528.

As water from Quabbin Reservoir is required to supplement the
supply in the Wachusett Reservoir, it flows through the Quabbin
Aqueduct for a distance of 24.6 miles from the easterly shore of the
Quabbin Reservoir to the aqueduct outlet works located at the
upper end of Wachusett Reservoir in West Boylston.

This aqueduct, which is “horseshoe” shaped with a cross-connec-
tion equivalent in area to a circle of 12' 9” in diameter, is excavated
through solid rock and lined with concrete. Provisions have been
made at the Ware River Intake Works at Coldbrook to divert the
flood flows from approximately 98 square miles of the Ware River
watershed into the aqueduct for storage in either the Quabbin Reser-
voir or the Wachusett Reservoir. Under ordinary circumstances
the water is diverted directly to the Quabbin Reservoir for storage
and then is drawn back into the Wachusett Reservoir as occasion
requires. Water may be diverted through the aqueduct from the
Ware River to the Quabbin Reservoir at the rate of 930 million
gallons per day and simultaneously to the IVachusett Reservoir at
the rate of 970 million gallons per day. This arrangement allows
the control of the flood flows of the Ware River in a manner which
is very beneficial to the industries and residences located on the
Ware River below the Intake Works. When t ire aqueduct is used
for drawing water directly from Quabbin to the Wachusett Reser-
voir, it has a capacit}r of approximately 610 million gallons per day.
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Wachusett Reservoir.
The Wachusett Reservoir on the South Branch of the Nashua

River above Clinton was the principal reservoir of the Commis-
sion’s water supply sytem prior to the construction of the Quabbin
Reservoir. This reservoir was created by erecting a solid masonry
dam across the Nashua River known as the Wachusett Dam. This
dam is approximately 205 feet in height above the average eleva
tion of the ledge foundation on which it is built and rises about 115
feet above the height of the present surface of the ground. It is
about 81 feet wide at the existing ground line and approximately
185 feet wide at its base. The main dam is 971 feet long with a
waste weir 452 feet in length, extending beyond the main dam.
This reservoir has a capacity of 65.0 billion gallons at elevation 395.
It is approximately 8.4 miles long with a water surface of 6.46 square
miles and has a shore line of 37 miles, not including islands. Its
maximum depth in front of the dam is 129 feet and its average
depth is 48 feet. The reservoir was first filled in 1908. At the pres-
ent time, 107.69 square miles of the watershed of the south branch
of the Nashua River are tributary to this reservoir. The city of
Worcester has the right to divert not more than 10 million gallons
per day from approximately 21 square miles of this watershed.

Water flows from the Wachusett Reservoir through the Wachusett
Aqueduct to the intake of the Hultman Aqueduct in Marlborough
and into the Sudbury Reservoir at Southborough. The Wachusett
Aqueduct was first used in 1898. It has a capacity of approximately
320 million gallons per day. It consists of a rock tunnel section ap-
proximately 12 feet wide, 11 feet high and 2 miles in length, a brick
and masonry conduit, “ horseshoe’’shaped, 11' 6" wide, 10' 6"
high, 7 miles in length, and an open channel section 20 feet wide at
the bottom and 3 miles in length.

Sudbury Reservoir.
The open channel section of the Wachusett Aqueduct terminates

in the Sudbury Reservoir, the largest of seven reservoirs which
were constructed by the city of Boston on the north and south
branches of the Sudbury River between 1875 and 1898. This reser-
voir, situated on the north branch of the Sudbury River, was created
by erecting an earth dam approximately SO feet high with a concrete
core wall across the river valley in the Fayville section of South-
borough. It impounds the run-off from approximately 22 square
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miles of watershed and has a storage capacity of approximately 7
billion gallons at full reservoir elevation. It has a maximum depth
of 65 feet and an average depth of 19 feet with a water surface area
of 2 square miles. Prior to the completion of the construction of
the Quabbin Reservoir, Quabbin Aqueduct and Hultman Aqueduct,
this reservoir was one of the principal reservoirs in the water supply
system and it is still used for water supply purposes. The town of
Southborough pumps all of its water supply from this reservoir and
a portion of the water supplied to the town of Framingham comes
from this reservoir. During the summer months, large quantities
of water flow from this reservoir through the Sudbury Aqueduct to
the Chestnut Hill Reservoir where it is pumped into the Southern
High Service distribution system. The Sudbury Aqueduct is ap-
proximately 17J4 miles long and has a capacity of 90 million gallons
per day.

At the present time the major portion of the water supply is
diverted from the Wachusett Aqueduct at Marlborough into the
new Hultman Aqueduct through which it is conveyed to the Norum-
bega Reservoir in Weston and through the City Tunnel to the dis-
tribution system. A portion of the water flowing in the Hultman
Aqueduct is diverted to the Weston Aqueduct at a gate chamber
located at the Sudbury Dam in Southborough. This water flows
through the Weston Aqueduct to the Weston Reservoir; thence, to
the Boston Low Service distribution system. This aqueduct is
approximately miles long, has a capacity of 300 million gallons
per day and was first used in 1903.

A portion of the water flowing in the Wachusett Aqueduct is
allowed to by-pass the intake chamber on the Hultman Aqueduct at
Marlborough and continues to flow through the open channel section
of the Wachusett Aqueduct into the Sudbury Reservoir so that a
sufficient supply of water may be maintained in this reservoir to
meet peak demands during summer months and for emergency

throughout the year.
The Hultman Aqueduct begins at the diversion dam menti

bove and extends for a distance of approximately 22.7 miles in an
easterly direction and to the Chestnut Hill Reservoir and Pumping
Stations. The first section, approximately 1.8 miles in length,
consists of a precast, reinforced-concrete conduit, 12.5 feet in diame-
ter of cut-and-cover construction. The second section is a 14-foot
tunnel, approximately 3 miles long, beneath the Sudbury Reservoir.
This tunnel terminates at a gate chamber at Shaft 4 at the Sudburv
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Dam. The next section is another precast, reinforced conduit,
11 feet 6 inches in diameter of cut-and-cover construction, extending
to a downtake shaft at the Charles River in Weston. From this
point the City Tunnel portion of the aqueduct, consisting of a con-
crete-lined, deep rock tunnel 12 feet in diameter, extends a distance
of approximately 5 miles to a point in the vicinity of the Chestnut
Hill Reservoir in Boston where it is connected directly to large
distribution mains.

At the present time this tunnel, reduced from 12 feet to 10 feet
in diameter, is being extended from the Chestnut Hill Reservoir to
Malden for the purpose of conveying water in large quantities di-
rectly to the Northern High and Low Service distribution systems
independent of the existing large distribution mains. When this
portion of the City Tunnel system is connected to the existing dis-
tribution mains in Malden and Medford, an ample supply of water
will always be available to the communities which obtain their
water supplies from the Northern distribution systems. Since the
first section of the City Tunnel, extending from Weston to the Chest-
nut Hill Reservoir, was placed in service, the amount of pumping
required at the Chestnut Hill Pumping Stations in order to maintain
adequate pressures in the Southern High Service distribution system
has been materially reduced. It is anticipated that when the tunnel
is completed to the Northern High Service distribution system, the
amount of pumping required at the Spot Pond Pumping Station in
Stoneham will also be materially reduced. However, it will be
necessary to maintain these pumping stations and the Sudbury
Aqueduct in first-class operating condition at all times so that,
should it become necessary to interrupt the flow of water through
the Hultman Aqueduct and City Tunnel, these facilities may im-
mediately be placed in service.

Water from the previously mentioned reservoir and aqueduct
system flows by gravity or is pumped through the distribution
system to the water mains of the thirty municipalities which areo
members of the Metropolitan Water District. At the present time,
there are approximately 220 miles of distribution mains in the sys-
tem, 96 per cent of which range from sizes 16" to 60" in diameter.
There are 14 distribution reservoirs in the system with capacities
varying between 0.33 and 1,893 millions gallons. In order to main-
tain sufficient pressure throughout the distribution system it is
necessary, at the present time, to maintain and periodically operate
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12 pumping stations. The total pumping capacity of the various
units in these stations is approximately 435 million gallons per day.

Chicopee Valley Aqueduct.
The Chicopee Valley Aqueduct, which conveys water from the

Quabbin Reservoir to the town of Wilbraham, South Hadley Falls
Fire District No. 1 and the city of Chicopee, extends from the outlet
works of Winsor Dam to the Keating Hill Standpipe of the city of
Chicopee. The Commission built the portion of this aqueduct
which extends from the Winsor Dam to the Chicopee city line.
It consists of about 24,000 feet of 48-inch reinforced concrete steel-
cylinder pressure pipe extending southerly from the outlet works
through the towns of Belchertown and Ware to a point where the
aqueduct crosses the Swift River. From this point the aqueduct,
consisting of 45,000 feet of similar 36-inch pipe, extends in a westerly
direction through the towns of Belchertown and Ludlow to the
Commission’s Nash Hill Reservoir in Ludlow. The Nash Hill
Reservoir has a capacity of approximately 25 million gallons. From
this reservoir the aqueduct, consisting of approximately 9,000 feet
of similar 36-inch pipe, extends in a westerly direction through
Ludlow to the Chicopee city line. At this point, the Commission
aqueduct is connected to a 36-inch cast-iron water main approxi-
mately 3 miles in length which conveys the water to the city
Keating Hill Standpipe. This aqueduct is capable of delivering
approximately 23 million gallons per day from the Quabbin Reser-
voir to the Nash Hill Reservoir.

Water Treatment.
Due to the high quality of the water impounded in the various

reservoirs and a strict enforcement of sanitary rules and regulations
on the watersheds, it is unnece
pensive water-purification work

ary to maintain and operate ex-
Water supplied to consumers in

yf.he Metropolitan Water District
chlorine and ammonia as it enter

treated with small amounts of
the distribution system.

Metropolitan Water Consumption.
A study was made of the amount of water the Metropolitan

District Commission supplies to its members and has supplied to
non-members during periods of emergency since 1930. These data
are shown in Table HI.
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Table 111. Average Daily Water Consumption of the Metrovoliton Water District
from 1930to 1957, Inclusive, in M.G.D.

I :
1930. 1935. 1940. 1945. 1950. 1965. 1957.i | j

Group A 136.40 131.13 139.18 162.76 176.51 196.62 207.61
Group B 0.74 0.14 0.33 0.79 4.29 0.60 6.06
Group C 1.90 2.21 0.78 0.95 0.94 8.47 13.89
Group D 2.39 - 0.01 1.62 2.65 5.60 2.96
Group E 0.35 0.48 1,03 1.32 1.52 1,11 1.84

Total 141,78 133.96 141.34 167.44 186.91 212,10 231.36

Group A. Members of Metropolitan Water District located within 15 Miles of State House taking 100 per
cent of their Water Supply.

Group B, Members of Metropolitan Water District located within 15 Miles of State House partially sup-
plied by the District.

Group C. Municipalities outside of 15 Mile Limit taking 100 per cent from District.
Group D. Municipalities outside of 15 Mile Limit partiallysupplied or supplied on an Emergency Basil
Group E. Municipalities taking Water directly from District Sources.

From 1930 to 1957 the average daily water consumption has
increased from approximately 142 million gallons per day to 231
million gallons per day, an increase of nearly 63 per cent during the
past 27 years. The Metropolitan District sources have an estimated
safe yield of approximately 330 million gallons per day. However,
there are certain bottlenecks in the aqueduct and distribution mains
which make it impossible to supply that quantity of water regularly.

The average daily water consumption in 1957 for the 23 member
municipalities of the District was 207.6 million gallons. The average
daily water consumption for the maximum week for the same cities
and towns was 271 million gallons per day.

During the summer of 1957, the maximum daily water consump-
tion went over 300 million gallons per day and it was necessary to
request the members of the Metropolitan Water District to curtail
water usage. This was done on a voluntary basis with considerable
success. The condition did illustrate the fact that the resources o$

the Metropolitan Water District are not unlimited and there is a
need to make a number of important improvements in the distribu-
tion system of the District to be able to supply sufficient water
during periods of peak demand. Table IV gives an analysis of water
usage by the Metropolitan Water District for the years 1949-1957,
inclusive.

Figure No. 5 was prepared by the Water Division of the Metro-
politan District Commission and shows the sources of supply, yield
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and average daily consumptions in million gallons per day for the
year 1957.

Available Emergency Water Supply Sources,

There are many bodies of water and rivers which can be utilized
for emergency sources of water supply with proper treatment.
There are 1,215 “Great Ponds” (natural ponds having an area in
excess of 10 acres) having an aggregate area of 97,539 acres. Slightly
over 10 per cent of these ponds are used for water supply purposes.
Unfortunately, the remaining ponds are not always located near
the centers of population that might be in need of emergency water
supply. Usually, however, the quality is such that they can be
utilized with chlorination or with emergency filtration measures.

There are only three major rivers in the State which are used as
direct sources of water supply. These are the Merrimack River, the
Concord River and the Ipswich River. The centers of population
are frequently located near rivers and we generally find that these
rivers are subject to pollution by the discharge of treated and un-
treated domestic sewage or industrial waste. Thus, they are not
desirable as sources of emergency water supply, except under ex-
treme drought conditions and then only after extensive treatment.
This usually results in a very costly project.

The need for unpolluted water sources points out the necessity
for studies of our water resources, both surface and subsurface. The
studies should be made on a river basin basis if we are to insure an
adequate supply of water for domestic and other water uses for the
next 40 or 50 years at a reasonable cost.

Emergency Connections.

An inventory was made of interconnections between the various
water systems which could be used in cases of emergency. Because
of the bulky nature of this inventory it is not being included in thisc.
report but a copy is available in the files of the Water Resource*
Commission. There are 78 municipalities without public water
supply systems while 188 municipal fire and water districts, water
departments and water companies have interconnections with ad-
joining water systems. The existence of an emergency connection
between two systems should not be looked upon in any other light
than that it is there to be used solely in case of an emergency. There
have been a number of municipalities that have failed to adequately
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provide for the expansion of their sources of water supply relying
wholly upon the neighboring community or the Metropolitan Water
District to carry their overloads. As can be seen in the following
section on “Legislation”, there is adequate authority to make
emergency connections between systems and the General Court has
definitely followed the policy that such connections should be used
only for the periods of emergency not exceeding six months in any
one year.

Considerable legislation has been enacted to permit municipalities
and districts to provide themselves with water during periods of
emergency.

Chapter 531 of the Acts of 1951 permits the interconnection of
public water supply distribution systems for supplying of water for
domestic, fire and other purposes. Under this act the supplying of
water for domestic purposes for extended periods is possible under
the provisions of section 40 of chapter 40 of the General Laws.

Section 40 of chapter 40 of the General Laws permits water
systems to take from emergency sources or to purchase a water
supply for a period of not more than six months in any year with
the approval of the Department of Public Health.

Section 41A of chapter 40 of the General Laws authorizes the
water works authorities to restrain the use of water during periods of
drought, hurricane, conflagration or other disaster when, in the
opinion of the Department of Public Health, an emergency exists.

Section 38 of chapter 40 of the General Laws permits the cities
and towns having a water supply or water distributing system to
develop and use any source of water supply within its limits not
already appropriated for the purposes of water supply, provided it
has the approval of the Department of Public Health.

Section 39H authorizes Water Departments to aid each other in
and maintaining the physical properties of their water

systems.
It would seem that existing legislation is adequate to permit inter-

connection between water systems and to permit the use of emer-
gency sources during periods of drought or other emergency. The
right of a municipality to take water from an emergency source or
by purchasing water from an adjoining community should not be a
substitute for develping adequate sources of water supply or pro-
viding a properly designed distribution system. The State Depart-

Existing Legislation.
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ment of Public Health has been careful to prevent the abuse of
legislation permitting the use of emergency water sources.

Program for Prevention of Water Shortages

Unfortunately when water shortages do occur the remedies are
frequently not simple. This often results in hazards to public health
in addition to the inconvenience and economic losses that are fre-
quently sustained. Furthermore, temporary expedients taken dur-
ing an emergency are usually costly and their period of usefulness
short-lived. The municipality that is perennially faced with water
shortages is not attractive to the development of new industries or
home building.

The best means of avoiding water shortages is by a program of
prevention. The first step in any such program is adequate plan-
ning. Municipalities should have studies made by competent water
supply engineers to work out a program for a step-by-step develop-
ment of water sources as the need arises. Such studies should in-
clude an analysis of the distribution system and be co-ordinated
with community planning to see that water can be adequately sup-
plied to areas that are expected to be developed for residential or
industrial purposes. The planning should provide for the replace-
ment of equipment which has depreciated with constant use. Fre-
quently the failure to replace obsolete equipment results in higher
operating costs or even complete breakdowns.

The second factor in the prevention of water shortages is to con-
vince the consumer that water supplied to the point of usage is not
free. It has been the failure to finance needed improvements or
extensions that has resulted in shortages. There is always a ten-
dency either in a town meeting or the city council to postpone water
works expansion programs until there is an actual emergency in
progress. Then it is usually too late to quickly remedy the situ-
ation. For example, the construction of a reservoir during a drought
season does not insure that there will be sufficient water to fill the
reservoir. A definite program should be embarked upon for fi-
nancing new works. Water rates should be established after careful
study to insure an adequate revenue to finance needed improve-
ments as well as maintenance and operating costs. The policy
should lie followed that water revenue should be used for water
works operation, maintenance and capital expenditures. By setting
proper water rates and using the revenues for financing improve-
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ments, the cost of maintaining such works is placed directly upon
persons benefited. Where water resources may be limited in a com-
munity perhaps the time has come when, instead of the large con-
sumer paying for water on a downward sliding scale, that is the
larger quantity of water used, the cheaper the rate, there should be
a swing to an upward sliding scale. Large water users would then
be encouraged to practice water conservation.

The third step in a prevention program is that a state agency
) should make a study of available water resources. This would in-
clude a study of surface water supplies, measuring stream flows, de-
termining possible reservoir sites to provide needed water storage,
and a determination of the underground geology insofar as ground-
water development is concerned. Today many of our communities
are facing a future of inadequate water supply unless they can se-
cure sources outside of their own corporate boundaries. Under-
standably the adjacent towns feel that there is danger in allowing
others to develop water sources which they may need at some
future time. The answer to this problem is developing water sup-
plies on a regional basis.

Possibly the best way to attack this problem is to study water
resources and needs on a river basin basis. This can only be done
by the Water Resources Commission if adequate funds are made
available. Such studies might extend over a period of at least ten
years.

The fourth measure in a prevention program is having an agency
such as the Water Resources Commission develop a good water
management program. Such a program should embrace authority
for the Water Resources Commission to give advice and have super-
vision of the allocation of water. Furthermore, the Commission
should act as the representative of the Commonwealth in co-operat-
ing with the other New England States in developing a water re-
sources program. This is important as Massachusetts bisects the

jjST ew England States and forms a part of many of the major drainage
areas in the New England States with the possible exception of the
river valleys in Maine.

The movement of population from the urban to the suburban areas
has created water supply problems in many of the newly developed
areas. Furthermore, improvements in the standard of living have
been steadily increasing the per capita water consumption. This

Summary
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requires the developing of new sources of water supply and the
strengthening of distribution systems. Any such improvements re-
quire the expenditure of considerable amounts of money. The water
systems can be supported by establishing proper water rates. Un-
fortunately, in many municipalities the revenues have been diverted
for other expenditures and the water works have been allowed to
depreciate and needed improvements have been postponed.

In a State where the rainfall is as plentiful as it is in Massachu-
setts, most water shortages can be prevented by the adoption of a $

local improvement program or becoming a member of a regional
water system. The four steps that should be taken to prevent water
shortages were outlined in tire previous section on “Prevention of
Water Shortages”. Briefly, these include adequate planning by
the municipalities, establishing realistic water rates with water
revenues being used for improvements and the replacement of worn
out equipment; making basic studies of the water resources at the
state level; and developing good water management programs
throughout the State with integration of the programs with the ad-
joining New England States.

Present legislation permits municipalities to take needed steps to
insure that they have a limited supply of water during periods of
actual emergency. It is felt that the Water Resources Commission
should receive adequate funds to make the necessary studies to de-
termine available water resources not only for domestic use but also
for other water uses.

Legislation should be adopted that would permit the Commission
to be the responsible agency for the allocation of water sources in
order to insure the maximum development and the fair distribution
of the Commonwealth’s water resources.

A map of Massachusetts showing the present sources of public
water supply is appended.

Respectfully submitted, *

CLARENCE I. STERLING, Jr
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I
In the Year One Thousand Nine Hundred and Fifty-Nine,

An Act requiring the joint approval of the department of
PUBLIC HEALTH AND THE WATER RESOURCES COMMISSION OF
SOURCES OF PUBLIC WATER SUPPLY.

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

1 Section 1. Chapter 40 of the General Laws, as amended, is
2 hereby further amended (1) by striking out the second para-

graph of section 38 and inserting in place thereof the follow-
4 ing:
5 A city or town having a water supply or water distributing
6 system may develop and use any source of water supply within
7 its limits, not already appropriated for purposes of public water
8 supply, and for such purpose may proceed under any laws ap-
9 plicable to such system as though the authority granted hereby

10 had been contained in such laws; provided, that no source of
11 water supply shall be developed and used without first
12 obtaining the approval of the department of public
13 health and the water resources commission acting jointly
14 and no lands necessary for protecting and preserving the purity
15 of the water shall be taken or used without first obtaining the

fl6 advice and approval of the department of public health.
U and (2) by striking out section 398 and inserting in place thereof
18 the following:
19 Section 398. For the purpose of establishing a water supply
20 or water distributing system as authorized by section thirty-
-21 nine A, any town, by its board of water commissioners or select-
-22 men authorized to act as such, may take by eminent domain
23 under chapter seventy-nine, or acquire by purchase or other-

Appendix A.

PIIOPOSED LEGISLATION.

CommontoealtJ) of Massachusetts
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24 wise, and hold, the waters, or any portion thereof, of any pond,
25 brook, spring, stream or ground water sources within its limits,
26 not already appropriated for purposes of public water supply,
27 and any water or flowage rights connected therewith; and also
28 for said purpose may take by eminent domain under chapter
29 seventy-nine, or acquire by purchase or otherwise, and hold,
30 all lands, rights of way and other easements necessary for col-
-31 lecting, storing, holding, purifying and treating such water and
32 protecting and preserving the purity thereof and for conveying))
33 the same to any part of the town; provided, that no source of
34 water supply and all dams, reservoirs, wells or filter galleries,
35 shall be developed and used without first obtaining the
36 approval of the department of public health and the
37 water resources commission acting jointly and no lands
38 necessary for protecting and preserving the purity of the water
39 shall be taken or used without first obtaining the advice and
40 approval of the department of public health, and that the 10-41
41 cation and arrangement of filtrating and pumping plants or
42 other works necessary in carrying out the provisions of sec-
-43 tions thirty-nine A to thirty-nine E, inclusive, shall be subject
44 to the approval of said department.
45 and (3) by striking out section 40 and by inserting in place
46 thereof the following:
47 Section 40. Emergency Water Supply. The metropolitan
48 district commission in cities or towns using the metropolitan
49 water supply, the city council in other cities, the selectmen or
50 water commissioners in other towns, water commissioners of
51 water supply and fire districts, officers having control of county
52 institutions having water works, heads of state departments
53 having control of state institutions having water works, here-
-54 inafter described as officers having control of such an institu-
-55 tion, and water companies supplying any communities in the
56 commonwealth, in cases of emergency, may, on behalf of theiij
57 respective bodies politic or corporate, take by eminent domain
58 under chapter seventy-nine the right to draw water from any
59 stream, pond or reservoir or from ground sources of supply by
60 means of driven, artesian or other wells not already appropri-
-61 ated to uses of a municipal or other public water supply, with
62 the written approval of the department of public health
63 and the water resources commission acting jointly or may
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64 purchase water from the metropolitan district commission, sub-
-65 ject to the provisions of chapter ninety-two, any other water
66 supply district, fire and water district or any city, town or
67 water company, or county or state institution having water
68 works, for a period of not more than six months in any year in
69 quantities necessary to relieve the emergency; but no such
70 purchase shall be made until after the department of public
71 health has approved the water as a proper source of water
72 supply and unless and until, in the case of towns and water
73 supply and fire and water districts, the selectmen or wrater
74 commissioners have first been authorized so to take or pur-
-75 chase by a vote of the voters at a town meeting or a district
76 meeting, as the case may be, or, in the case of water companies,
77 said companies have first been so authorized in writing by said
78 department. The proper authority as aforesaid may also take
79 by eminent domain under said chapter seventy-nine the right
80 to use any land for the time necessary to use such water; pro-
-81 vided, that, in the case of such a taking by a water company,
82 said department shall first prescribe the limits within which
83 such rights shall be taken. The vote of a city council or of the
84 voters of a town or of a water supply or fire and water district
85 or the action of county or state officers as aforesaid or of the
86 metropolitan district commission of the written authorization
87 of said department of public health to a water company to make
88 or authorize such taking or purchase as aforesaid shall be con-
-89 elusive evidence of the existence of the emergency. The metro-
-90 politan district commission, subject to the provisions of chapter
91 ninety-two, any other water supply district or fire and water dis-
-92 trict and any city, town or water company or the aforesaid effi-
-93 cers having control of any county or state institution having
94 water works may, for a period of not more than six months in
95 any year, sell to the metropolitan district commission, to any
96 city, town, water supply or fire and water district, or water com-

*97 pany, or to any county or state institution having water works,
98 such quantities of water as may be available at the time, and the
99 approval of said department of public health and water re-

-100 sources commission shall be conclusive evidence that such
101 quantities are safely available for sale. In such emergencies
102 the said parties interested may agree to install for the purpose
103 temporary pipes and other works in any city or town; provided,
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104 that the installation or repair of such pipes or other works in or
105 along any highway shall be done with the least possible hin-
-106 drance to public travel, and shall be subject to the direction
107 and approval of the officers or departments having charge of the
108 maintenance of said highways.

1 Section 2. Chapter 111 of the General Laws is hereby
2 amended (1) by striking out section 17 and inserting in place
3 thereof the following: (

4 Section 17. Advise as to Disposal of Water Supply and
5 Sewage. The department shall consult with and advise the
6 officers of towns and persons having or about to have systems
7 of water supply, drainage or sewerage as to the most appropriate
8 source of water supply and the best method of assuring its
9 purity, or as to the best method of disposing of their drainage or

10 sewage with reference to the existing and future needs of other
11 towns or persons which may be affected thereby. It shall also
12 consult with and advise persons engaged or intending to engage
13 in any manufacturing or other business whose drainage or sew-
-14 age may tend to pollute any inland water as to the best method
15 of preventing such pollution, and it may conduct experiments
16 to determine the best methods of the purification or disposal of
17 drainage or sewage. No person shall be required to bear the
18 expense of such consultation, advice or experiments. Towns
19 and persons shall submit to the department of public health
20 and the water resources commission for their joint advice
21 and approval of their proposed sources of water supply, and no
22 such supply shall be established without such approval. Towns
23 and persons shall submit to the department of public health
24 for its advice and approval their proposed system of the dis-
-25 posal of drainage or sewage, and no such system shall be es-
-26 tablished without such approval. All petitions to the general
27 court for authority to introduce a source of water supply shall
28 be accompanied by a copy of the joint recommendation of thf
29 department of public health and the water resources com-
-30 mission thereon. All petitions to the general court for au-
-31 thority to introduce a system of drainage or sewerage shall be
32 accompanied by a copy of the recommendation and advice of
33 said department thereon. The department may after a public
34 hearing require a city or town or water company to make such
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35 improvements relative to any existing treatment works as in
36 its judgment may be necessary for the protection of the public
37 health. In this section the teim “drainage” means rainfall,
38 surface and subsoil water only, and “sewage” means domestic
39 and manufacturing filth and refuse.
40 and (2) by striking out section 159 and inserting in place thereof
41 the following:
42 Section 159. Supervision of Inland Waters. The depart-

S 43 ment of public health and the water resources commission
44 acting jointly shall have the general oversight and care of all
45 inland waters and of all streams, ponds and underground waters
46 used by any city, town, water supply or fire district or public
47 institution or by any water or ice company or any person in
48 the commonwealth as sources of ice or water supply and of all
49 springs, streams and watercourses tributary thereto. The de-
50 partment of public health shall give notice to the attorney
51 general of any violation of law relative to the pollution of water
52 supplies and inland waters.

%



36 HOUSE —No. 2791. [Apr.

Appendix B.

Table V. Municipal Water Consumption 1957.

Average Daily. Average
iqcc Maximum Daily for

City or Town. Population ,

Day to Maximumiopmanon. jn 1,000 Gallons 1,000 Gallons. Week inGallons. per Capita. 1,000 Gallo’'?

Metropolitan District;
Arlington ....

47,150 4,878 101 j - 7,640
Belmont ....

28,790 2,566 77 j - 4,203
Boston 724,700 112,406 162 j - 130,202
Brookline

....
66,880 6,030 107 - 9,943

Chelsea 36,830 3,623 101 - 4,179
Everett 45,080 8,134 182 - | 9,020
Lexington .... 22,260 3,638 160 - ( 4,923
Malden 59,500 5,247 88 - j 6,828
Marblehead .... 15,190 1,546 92 - ; 3,254
Medford ....

65,390 5,571 86 - j 7,162
Melrose 29,240 1,983 66 ' - 3,343
Milton 24,040 2,026 82 - ; 3,252
Nahant 3,230 345 100 1 j 623
Newton

....
86,540 10,514 119 - 21,827

Quincy 84,500 8,971 106 - 11,390
Revere 39,570 3,339 82 - 4,847
Saugus 18,400 1,353 71 - 2,153
Somerville .... 97,030 9,439 99 - 13,419
Stoneham .... 16,820 2,380 141 - 3,961
Swampscott .... 13,070 1,393 102 - 2,966
Waltham .... 60,120 6,478 126 - 8,897
Watertown .... 38,900 4,177 106 - 6,417
Wlnthrop .... 18,700 1,878 102 - 2,353

Total M.D.C. . . . 1,621,740 207,605 128

Acton 4,681 397 84 838 663
Acushnet 4,892 213 44 - -

Agawam 13,177 1,178 89 2,978 2,864
Amesbury .... 11,189 802 72 -

Amherst 8,204 1,368 167
Andover 14,535 1,899 131 4,050 3,063
Ashburnham .... 2,588 141 54 262 177
Athol 12,186 1,066 87 -

Attleboro 24,870 4,050 163 6,200 4,894
Avon 2,994 247 82 612 338
Ayer 3,479 882 253 1,226 92|
Barnstable ....

12,051 2,218 , 184
Bedford 8,776 601 68 1,399 1,196
Belchertown .... 879> 50 57 088 65
Bellingham

....
5,421 706 130 1,024 919

Beverly 31,432 See Salem - 6,002 5,184
Billerica 14,403 828 57 1,990 1,670
Blackstone ....

5,023 314 62 555 534
Bland ford .... 705 46 05
Bourne .....

4,881 566 116

Does not include Belchertown State School
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Table V. Municipal Water Consumption 1957 - Continued.

Average Daily, Average
iqce Maximum Daily for

City or Town. Ponnlation Day lll Maximumcopulation. In 1 000 Gallons 1,000 Gallons. Week in
Gallons. per Capita. 1,000 Gallons.

Boylston 1,886 132 70 -

Braintree 26,698 2,218 j 83 i 3,585 3,049
Bridgewater .... 9,059 487 | 64 955 761
Nekton 62,628 || 7,260 | 115 12,960 10,975Islington

.... 5,226 ! 620 j 100 1,566 6,680

Cambridge .... 98,968 j 19,032 192 24,300 22,000
Canton 10,128 1,286 127 2,431 1,993
Chatham 3,116 j 401 129 922 897
Chelmsford .... 11,749 903 77
Cheshire 2,188 142 66 168 121
Chicopee 49,071 7,619 153
Clinton and Lancaster . . 16,689 1,741 105 10,787 3,252
Cohasset 4,729 400 84 888 720
Concord 10,889 1,194 110 2,700 2,218

Dalton 6,574 1,419 264
Danvers 18,185 1,826 100 4,000 3,301
Dartmouth .... 13,077 830 63 1,741 1,454
Dedham and Westwood . . 29,930 2,371 j 79 4,803 3,863
Dennis 3,322 398 120 1,464 1,164
Dighton 3,315 347 1 105
Douglas 2,666 181 j 68 377 305
Dracut 11,050 538 49 -

Dudley 5,696 621 93 j 1,659 716
Duxbury 4,280 472 lie ] 1,472 1,153

East Brookfield . . 1,391 75 64 }
Easthampton

.... 11,698 2,061 176
East Longmeadow . . . 7,857 678 14 883 881
Easton 7,324 635 87 1,079 994
Edgartown

....
1,518 j 239 1 157 863 618

Fairhaven
.... 13,376 | 1,094 82 i 1,563 1,607

Fall River
.... 106,196 j 9,960 j 95 i 14,780 12,875

' Falmouth .... 9,592 j 1,689 166 ' 4,610 3,961
Fitchburg

....
42,926 [ 8,679 202 11,406 10,702

, Foxborougll . j 8,537 1,786 I 209 3,018 2,801
Framingham . . . . 31,589 ' 5,008 159
Franklin ! 8,460 1 671 79 -

-

Gloucester .... 25,966 2,791 107 5,641 4,175
Gftfiold 100 { 12 117 36 28

9,803 [ 1,005 102
Oteville 824 3 37
Great Barrington . . 6,930 , 1,155 | 167

'Greenfield
....

18,059 j 2,240 124 3,900 3,400
Groton 3,497 j 685 167 1 -

Banover 4,258 I 549 129 1,900 1,562
Sanson 3,763 j 295 78 -

Barwich 3,367 I 447 132 1,762 1,489
Baverhill ..... 46,436 | 5,344 118 8,122 6,660
Bingham and Hull . ,

.
19,242 j 2,437 127 6,574 4,967
, 8,608 ! 624 72 1,367 1,125

_ I i
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Table V. Municipal Water Consumption 1967 Continued.

Average Daily. Average
_ _ inrr Maximum Dally forCity or Town. Population Day in Maximumreparation. In I>ooo Gallons 1,000 Gallons. Week inGallons. per Capita. 1,000 Gallons.

Hollistou 4,471 380 85 -

Holyoke 53,213 8,622 162 12,101 11,026
Hopedale 3,773 288 76 446 400
Hopkinton

.... 4,407 239 54 520 463 A
Hudson 8,904 803 90 1,262 1,053 '

Ipswich 7,841 817 104 1,405 2,769

Kingston 4,089 462 112 1,320 1,082

Lanes borough .... 1,681 142 53 425 228
Lawrence 76,094 7,747 102
Lee 5,165 579 112 1,265 910
Lenox 3,592 j 477 133 792 606
Leominster .... 24,787 5,544 220 9,687 8,146
Lincoln 2,949 348 118 966 794
Littleton 3,079 427 139 927 762
Longmeadow

.... 8,482 959 113
Lowell 93,876 7,892 84 9,461 8,983
Ludlow 10,530 791 75 - -

Lunenburg
.... 6,282 184 35 462 360

Lynn 104,687 13,106 125 18,482 16,269
Lynnfield

.... 6,667 371 65 -

Manchester .... 3,376 576 171 1,715 1,361
Mansfield 7,708 1,943 252 3,258 2,868
Marlon 2,776 j 356 128 -

Marlborough
.... 16,892 1,074 64 1,711 1,407

Marshfield .... 4,959 958 193 2,499 2,025
Mattapoisett .... 2,661 336 126 1,217
Maynard 7,253 544 75 - -

Medfleld 5,293 209 > 39 -
-

Medway 4,169 155 37 419 353
Merrlmac 2,980 391 131 1,240 670
Methuen 26,437 1,788 68 3,097 2,875
Middleborougb . . . 11,119 614 55 1,113
Milford 15,622 1,010 64 1 1,679 1,436
Millbury 9,282 767 83 j -

Monson 6,619 484 73 730 629
Montague and Erving . . 9,813 1,392 142

Nantucket .... 3,642 738 203 - -

Natick 26,213 3,874 148 7,762 6,778
Needham 21,560 2,415 112 6,031 4,64<
New Bedford .... 106,488 20,323 193 29,429 24,78?
Newburyport .... 14,549 1,730 119 2,546 2,215
Norfolk 2,769 36 36 -

North Adams .... 21,493 3,351 156
North Andover . , 9,362 1,085 116 2,440 1,912
North Attleborough .

. 15,626 1,674 99 -

Northampton .... 26,271 - - -

Northbrldge .... 10,626 1,126 106 1,887 1,390
North Brookfield .

.

. 3,456 587 170
North Reading

. .

. 6,083 389 64 - 561

1 Exclusive of Medfield State Hospital.



1959.] HOUSE —No. 2791. 39

Table V. Municipal Water Consumption 1957 Continued.

Average Daily. Average
iqrc Maximum Daily for

City or Town. PonulMion Day m Maximumropuiauon. In 1 000 Gallons 1,000 Gallons. Week in
Gallons. per Capita. 1,000 Gallons.

Norton 5,160 400 78 -

Norwell 4,127 151 41 322 218
Norwood 21,052 2,588 113

Bluffs ....
1,564 185 118 512 499

Orange 6,161 460 75 | 626 522
Oxford 7,777 424 54 761 628

Paxton 1,565 82 52 208 200
Pembroke ....

3,838 239 62 -
-

Pepperell 3,437 314 91 570 442
Pittsfield 55,290 11,781 213 13,569 13,445
Provincetown .... 3,415 650 190

Randolph and Holbrook . 13,539 1,471 109 2,796 2,331
Reading 16,440 1,290 78 1,918 1,842
Rockport 4,633 580 125 1,796 1,597
Rutland 2,430 264 109

Salem and Beverly .
.

. 71,549 8,021 112 13,793 12,328
Salem 40,117 4,786 119 8,701 6,670

• Salisbury 2,807 530 189 1,510 1,190
Scituate 8,341 1,133 136 2,333 2,122
Seekonk , 7,290 472 65 -

Sbaron 7,814 856 109 2,570 2,333
j Shelburne

....
1,752 146 83 332 227

Shirley 2,832 153 54 265 268
Shrewsbury

.... 13,103 952 73 2,018 1,669
, Southborough .... 3,173 277 87 520 444
Southbrldge .... 17,271 1,374 80 - 1,834
South Hadley .... 11,307 1,172 104 -

Southwlck .... 4,479 239 53 - -

Springfield .... 166,052 32,406 195 55,420 47,890
sterling 2,724 79 29 139 113
Stockbridge

.... 2,292 268 117
Stoughton

.... 13,754 1,310 95 2,446 1,966
Sturbrldge

.... 3,413 239 70 385 339
Sudbury 3,646 191 52 470 419
Sutton 3,423 14 20 -

Swansea 9,043 405 45 728 590

Taunton 41,281 5,441 132 8,927 8,344
•TtfMlleton .... 5,384 262 49 440 373

|sbury
.... 10,848 646 60 1,502 1,207

#»nry 2,163 363 168 1,274 957
jfopsfleld 2,208 75 34 390 211
Townsend 3,365 304 90 I 738 680

°Pton 2,821 131 45 214 181
Uxbridge 7,696 479 63 -

iVakefleld 22,115 1,712 77 2,752 2,554
..... 11,293 1,825 162 3,198 2,863

7,603 494 65 978 636sateham 8,612 1,327 154
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Table V. Municipal Water Consumption 1957 Concluded.

Average Daily. Average
iqcc ■ Maximum Daily for

City or Town. Ponnlation Day in Maximumpopulation. in 1,000 Gallons | 1,000 Gallons. Week inGallons. per Capita. 1 1,000 Gallons.
. _ -

Warren 3,509 121 35 240 212
Wayland 7,359 863 117 2,360 1,914
Webster 13,934 985 71 1,417 1,261
Wellesley 21,759 2,986 137 6,855 6,083
Wenham 2,245 175 78 465 394
West Boylston

....
4,143 307 74 -

West Bridgewater . . 4,558 289 63 -

West Brookfield . . . 1,774 169 87 468 305
Westfield 22,046 2,531 115 3,727
Westford 4,923 222 45 4,863 3,258
Westminster .... 3,505 78 22 310 182
Weston 6,257 693 111 2,160 1,739
West Springfield . . . 22,871 2,869 125 4,354 3,883
West Stockbridge . . . 1,192 52 44 -

Weymouth .... 42,747 2,973 70 5,380 4,760
Whitman 9,345 538 58 -

Wilbraham .... 5,600 255 46 -

Williamstown .... 5,911 696 118 950 855
Wilmington .... 9,408 985 105 1,800 1,683
Winchendon .... 6,710 322 50 560 432
Winchester .... 18,126 1,459 80 3,378 2,591
Woburn 25,856 3,433 133 6,106 5,241
Worcester 202,612 22,857 113
Worthington .... 516 27 52 38 30
Wrentham ....

5,960 408 68 1,701 975

Yarmouth .... 4,156 623 150 2,196 1,886


