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LETTER OF TRANSMITTAL.

D e p a r t m e n t  of  P u b lic  H e a l t h ,
St a t e  H o u s e , B o sto n  33, December 18, 1956.

To the General Court of Massachusetts.

I have the honor of submitting to the Legislature the report re
quired the provisions of chapter 67 of the Resolves of 1954 en
titled “ Resolve providing for an Investigation and Study by the 
Department of Public Health relative to the Preservation of the 
Purity of Certain Water Supplies.”

Respectfully yours,

SAMUEL B. KIRKWOOD, M.D.,
Commissioner of Public Health.
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SPECIAL REPORT OF THE DEPARTMENT OF PUBLIC 
HEALTH RELATIVE TO THE PRESERVATION OF 

|  THE PURITY OF CERTAIN WATER SUPPLIES 
WITHIN THE COMMONWEALTH.

D e c e m b e r  5, 1956.

To the General Court of Massachusetts.

In accordance with the provisions of chapter 67 of the Resolves 
of 1954, the Department of Public Health has investigated and 
studied the question of the preservation of the purity of certain 
water supplies within the Commonwealth and submits the follow
ing report:

Chapter 67 of the Resolves of 1954 reads as follows:

Resolves providing for an Investigation and Study by the D epartment of 
Public H ealth relative to the Preservation of the Purity of Certain 
W ater Supplies.

Resolved, That the department of public health is hereby authorized and directed 
to make a study of the laws of the commonwealth relative to protecting the purity 
of the water supply for drinking purposes, and the regulations of the department, 
with a view to revising the same, with particular reference to determining what 
legislative action, and what remedial measures or methods, consistent with preserv
ing the purity of said water supply, should be taken to provide that certain ponds 
or lakes, the waters of which are used for municipal drinking purposes, may be 
used for swimming, bathing, boating, fishing and other recreational purposes by 
the public; to eliminate the practice of taking land along the shore of ponds or 
lakes or in the watersheds thereof, the waters of which are used for municipal 

#  drinking purposes, and to enable the return of land purchased or taken for the 
purpose of preserving the purity of waters in a watershed to the former owners of 
said land or to the municipality in which said land is located; and to enable owners 
of cranberry bogs to enjoy the full and complete use in protecting said bogs and 
in promoting the cultivation of cranberries therein, and to use established or new 
methods in combating insect pests and plant diseases in said bogs, whether by use 
of chemicals, sprays or other similar substances, or otherwise. Said department
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may expend for the purposes of this resolve such sums as may be appropriated 
therefor. Said department shall report to the general court the results of its in
vestigation and study, and its recommendations, if any, together with drafts of 
legislation necessary to carry such recommendations into effect, by filing the same 
with the clerk of the Senate on or before the first Wednesday of December in the 
year nineteen hundred and fifty-six. Approved May 18, 1954■

The above resolve was approved on May 18, 1954, and limited 
funds were made available by the General Court to undertake 
several investigations, including this one. The investigation was 
instigated as the result of public hearings held by the Special Com
mission originally established under chapter 54 of the Resolves of 
1951 for investigating the establishment of a Southeastern Massa
chusetts Water District. As a result of objections of groups of 
property owners and officials in the vicinity of the so-called Lake
ville Ponds, which are used as a source of water supply by the cities 
of Taunton, New Bedford and adjacent towns, as well as property 
owners in the vicinity of Monponsett, Oldham and other ponds, 
which have been suggested as possible additional sources of water 
supply for the city of Brockton, this investigation was authorized. 
In addition, there has been a growing tendency by some of the 
recreational organizations to advocate more recreation on ponds, 
lakes and reservoirs that are used as sources of water supply so that 
a special review of the status of the recreational uses of our water 
supply sources was deemed advisable. The resolve directed that a 
study be made of the laws of the Commonwealth in regard to pro
tecting the puritjr of water supplies for drinking purposes under 
four broad categories:

1. The use of certain ponds and lakes for recreational purposes.
2. To eliminate the practice of taking land on the watersheds of 

certain ponds and lakes for their sanitary protection.
3. To enable the return of land already purchased or taken for the 

protection of water supply sources either to the former owners or 
to the municipalities in which the land is located.

4. To permit the owners of cranberry bogs to enjoy the full and 
complete use of the bogs for the cultivation of cranberries when the 
bogs are located on drainage areas of sources of water supply.

In order to carry out this investigation the Division of Sanitary 
Engineering of this Department made a review of the laws affecting 
the protection of our public water supplies. In addition, a study
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was made of the growth of our public water supplies and the evolu
tion of the policy for the sanitary protection of public water supplies. 
The Division reviewed the diseases transmitted by water and the 
effectiveness of the present methods of treatment for the preven
tion of such transmission. It made a study of the effect that 
recreation has had upon our lakes and ponds used for water supply 
purposes and what would be the effect of additional recreational 
uses. It made a study of the effect of the practices of growing of 
cranberries upon our water supply sources and the restrictions that 
are placed upon the owners of cranberry bogs located in watershed 
areas of public water supplies.

The details of how the study was carried on and the data compiled 
are contained in the engineering report which is attached and made 
a part hereof. Some of the pertinent facts that were found are 
summarized here.

Su m m a r y .

I he authority for preventing pollution of sources of water sup
plies is found in chapter 111, sections 159-174A of the General Laws, 
as amended. Section 160 of chapter 111 permits the Department of 
Public Health to make certain rules and regulations for the sanitary 
protection of the sources of supply. The only other section dealing 
specifically with the recreational uses of water is found under sec
tion 172 of the same chapter, which prohibits bathing or swimming 
in sources of water supply.

When we think of water-borne epidemics we commonly think of 
typhoid fever. Today the incidence of typhoid fever has fallen 
sharply. This sharp rate of decrease is inversely proportional to the 
increased use of safe public water supplies. Today in Massachusetts, 
water-borne outbreaks of typhoid fever have not occurred for many 
years. However, experience has shown that, when a populace has 
been freed of a specific disease for a long period of time, if an out
break should occur the population is more susceptible than those 
who are living in areas where the particular disease is an endemic 
one.

Today increasing attention is being given to methods of trans
mission of the so-called virus diseases, and water supply is under 
suspicion as one of the possible methods of transmission of virus. 
In order to have a check on the quality of our water supplies,
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samples are collected routinely for bacterial examination to as
certain the density of the so-called “ coliform” organisms in water. 
This particular type of organism is relatively easy to detect and is 
indicative of the presence of enteric bacteria which may transmit 
specific diseases. However, no routine analyses are made for the 
detection of viruses or the presence of amebic cysts due to the 
limitations of present laboratory procedures.

Furthermore, the routine bacterial examination of water indicates 
only the quality of the water at the instant that the sample is 
collected. The normal time for the completion of the bacterial 
examination of water is from two to six days. Therefore, it might 
be possible for polluted water to be in a system several days before 
the laboratory results are available. In order to supply clean, safe, 
wholesome water, it has been necessary for the Department to 
pursue the policy of approving the most unpolluted source of supply 
that it is possible for a community to secure. The Department has 
encouraged the smaller communities whenever possible to obtain 
their water from ground-water sources located remote from sources 
of pollution. In other cases it has been necessary to utilize surface 
sources, especially for the larger cities and towns in the Common
wealth.

In order to insure a supply of safe water it has been necessary to 
protect surface sources by a number of means, such as to provide 
large storage reservoirs to reduce the chance for pollutional bacteria 
to enter the distribution system, to adopt rules and regulations to 
insure the carrying out of good sanitary practices upon the drainage 
areas, and to purchase land for the protection of the supply where 
it is not feasible or practicable to enforce the rules and regulations. 
Further safeguards are provided by the filtration of the water 
through sand filters of various types, while chlorination is used as 
an added safeguard in case of chance or accidental pollution to the 
source of supply. Chlorination alone is not looked upon as a de
pendable method of treatment where there is considerable chance of 
pollution to the source of supply.

Since 1940 not a single great pond has been taken by any munici
pality for additional water supply purposes. During that same 
period 232 new ground-water sources were developed and 9 artificial 
reservoirs were constructed.

Approximately 10 per cent of the land in the State is included 
within the drainage areas of sources of public water supply. These

*
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lands are subject to the rules and regulations of the Department of 
Public Health. However, the provisions of these rules and regula
tions are such that they should not cause any undue hardship to 
those residing in these watershed areas. These rules are essentially 
the same as those used in all areas in the Commonwealth in order to 
prevent dangerous health or objectionable nuisance conditions.

It has been found necessary from time to time for the Depart
ment to approve the purchase or acquisition of land by a munici
pality after a public hearing for the sanitary protection of the source 
of supply where it is impracticable to enforce the rules and regula
tions. At the present time 3.1 per cent of the land in the Com
monwealth is held for the protection of natural ponds or artificial 
reservoirs used as sources of municipal water supply. Less than
0.4 of 1 per cent of this land is located on the drainage areas of 
natural ponds. During the past ten years the Department has held 
a number of public hearings in regard to taking land for the pro
tection of sources of water supply. During that period nine land 
takings, with an aggregate area of 275 acres, were approved on the 
drainage areas of great ponds.

The investigation further showed that of the 1,215 great ponds 
having an area of ten acres or over only about 10 per cent of these 
ponds were being used as sources of water supply, leaving approxi
mately 90 per cent available for recreational and other uses. Of the 
four principal recreational uses made of water, namely bathing, 
fishing, boating and skating, only bathing is specifically prohibited 
by law in sources of water supply. In regard to fishing, boating and 
skating, the Department of Public Health in its rules and regulations 
delegates authority to the local boards of water commissioners to 
issue permits for these activities. These boards of water com
missioners are legally responsible for providing safe water supplies. 
They are subject to financial as well as criminal action if they are 
shown to be criminally negligent in safeguarding the water supplies 
under their direction. Thus, they are understandably reluctant to 
permit recreation on the reservoirs. Some recreational activities 
are permitted on a number of the water supply sources under certain 
specific conditions. In general, the Department recommends against 
recreational activities on the smaller ponds and reservoirs which are 
direct sources of water supply.

If additional recreational uses are to be made of the existing 
sources of water supply, consideration must be given in each specific
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case to the amount of treatment that should be provided, and under 
what conditions the recreation should be permitted. It must be 
kept in mind that the construction of treatment plants is costly 
and their maintenance constitutes a major item in the cost of sup
plying drinking water.

The investigation further showed that there were some cranberry 
bogs being operated in certain watershed areas. The two principal 
hazards from the operation of these cranberry bogs are from the 
insanitary disposal of the human wastes from the workers and the jv 
indiscriminate use of certain chemicals used as insecticides and for ' 
disease control. Proper sanitary facilities should be provided for 
the worker regardless of whether the bog is located on a water 
supply drainage area in order to prevent pollution of our streams 
and to reduce the health hazards to the workers themselves. In
vestigations further showed that samples collected of the drainage 
from these bogs after certain insect and pest control work had been 
undertaken did not reveal in the water any significant concentra
tions of the chemicals used. Under the circumstances it is not felt 
that the fact that the bogs are located in the drainage area of a 
water supply should require restriction of the cultivation of cran
berries if the bogs are properly operated.

Indications are that the Department’s policy of encouraging the 
smaller municipalities to develop additional sources of water supply 
from ground-water sources should be continued. The investiga
tion did lead to the conclusion that the larger municipalities will be 
forced to acquire additional water from surface sources. Whether 
these sources would be artificial storage reservoirs or natural great 
ponds depends upon the locality. Some of these natural lakes and 
ponds are now being used by the public for recreational purposes, 
including swimming. If it becomes necessary to use such lakes and 
ponds for domestic water supply, then it will be essential to con
sider each case separately, having due regard to (1) the times of 
drawing water therefrom, (2) the amount of dilution in the body of 
water to which the water is to be discharged for storage before being T1 
drawn for consumption, (3) the pollutional load, (4) the type of 
treatment works necessary to provide a safe water supply, (5) the 
a titude of the population to be supplied, and (6) the economics of 
each problem.

It is felt that with the establishment of the new Water Resources 
Commission under the provisions of chapter 620 of the Acts of 1956,
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a policy will be developed in which all uses of water will be 
considered before sources of water are allocated for special purposes, 
including domestic water supply.

R eco m m en d atio n s .

As a result of this investigation the following recommendations 
are made to permit the best use of great ponds used as sources of 
water supply and at the same time minimizing the danger of trans
mitting water-borne diseases to the consumer. Some of these 
recommendations entail nothing more than carrying out the es
tablished policies that have evolved in the Department through the 
years, and others require additional legislation. The recommenda
tions are as follows:

1. It is suggested that the General Court, before enacting legisla
tion for allocating additional sources of water supply, refer the 
matter to the newly created Water Resources Commission for its 
study and recommendation as to the suitability of the source being 
proposed in so far as the water resources of the Commonwealth are 
concerned.

2. In so far as practicable, the smaller municipalities should en
deavor to develop ground-water sources of supply instead of at
tempting to have surface sources allocated to them.

3. The present policy of protecting our existing surface water 
supplies against pollution should be continued. Any proposal for 
making additional recreational uses of such sources of supply 
should be carefully studied by the Department of Public Health in 
each individual case. Such a study should include consideration of 
other opportunities for recreation in the general area.

4. It undoubtedly will be necessary to take additional great 
ponds for water supply purposes to serve larger cities and towns. 
In each case the recreational uses being made of such ponds at the 
time of the taking must be considered in determining the degree of

U|i treatment required of the municipality in taking the ponds to in
sure a safe water being supplied to the consumers.

5. There is a need for licensing the operators of water treatment 
plants in order to provide competent operation of the plants if other 
uses are to be made of the sources of water supply.

6. There is a need to enact legislation to give the Department of 
Public Health the right upon a petition of a municipality to release
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non-essential land previously taken for water supply purposes with
out the necessity of enacting special legislation in each particular 
case. Suggested legislation can be found in Appendix A.

7. There is a need to revise the laws for the methods of determin
ing assessed valuation on land taken for water supply purposes and 
permit revaluation whenever there is a general revaluation of prop
erty in a community. Suggested legislation can be found in Ap
pendix B.

Respectfully submitted,

DEPARTM ENT OF PUBLIC HEALTH. 

SAMUEL B. KIRKWOOD, M.D.,
Commissioner of Public Health.

GORDON M. FAIR.
WILLIAM H. GRIFFIN, D.M.D. 
PAUL J. JAKMAUH, M.D. 
RAYMOND L. MUTTER. 
CONRAD WESSELHOEFT, M.D. 
CHARLES F. WILINSKY, M.D.

Public Health Council.
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ENGINEER’S REPORT.

Samuel B. K irkwood, M.D., Commissioner of Public Health, Room 5^6, State 
House, Boston 83, Mass.

Sir  : — Herewith is submitted a report relative to the investigation 
of the preservation of the purity of certain water supplies within the 
Commonwealth as directed by chapter 67 of the Resolves of 1954, 
to be carried out by the Department of Public Health.

Laws pertaining to Water Supplies

W a t e r  R ig h t s .

In order to have a better understanding of the laws relating to the 
sanitary protection of our public water supplies, it is necessary to 
review the history that led to the establishment of the basic prin
ciples of water rights as relating to surface water in this Common
wealth. The chronological data pertaining to riparian water rights 
can be shown as follows:

Plymouth Colony.
1620.

When the Pilgrims came to the New World, they did not have any charter or 
grant from the King of England outlining the territory to be settled, the govern
ment, or the rights of individuals. So prior to their landing at Plymouth the Pil
grims framed “ The Mayflower Compact,”  in which they formed a colony and 
agreed to the passage of just and equal laws, from time to time, as shall be most 
convenient for the general good of the colony.

Massachusetts Bay Colony.
1628.

King Charles of England granted to the Massachusetts Bay Company all rights 
to havens, ports, rivers and waters that were not in the possession of the king by 
the Common Law of England. By the Common Law of England the king held in 
public trust, title of the sea with exclusive authority in the water over it, and ex
clusive authority in and over the water and bottom to all navigable rivers, bayes,



14 SENATE — No. 665. [Jan.

coyes, and inlets as far as the tide ebbs and flows inland. But the king had no 
title to the soil under small fresh water ponds; this title was the private property 
of the adjacent owners.

1641.
The General Court of the Massachusetts Bay Colony approved the “ Bodies of 

Liberties”  which gave each householder free fishing and fowling rights in any 
great pond, bay or cove as far as the sea ebbs and flows, unless the free men of the 
town or the General Court has otherwise appropriated them.

1649.
A new ordinance called “ Liberties Common”  stated that no town could appro

priate to any person a great pond containing more than ten (10) acres. Should 
any great pond lie within a town, the general public has free fishing and fowling 
rights so long as they do not trespass upon private property.

1672.
The colonial laws were revised a third time, but the section concerning water 

rights remained the same as in 1649. The text of the 1672 ordinance is our common 
law today and is so recognized and enforced today.

Province of Massachusetts.
(Combines Massachusetts Bay and Plymouth Colonies.)

1692.
A new charter from William and Mary of England cancelled and superseded the 

charter of the Massachusetts Bay Colony and the Mayflower Compact of the 
Plymouth Colony and joined these two colonies to form the Province of Massa
chusetts Bay. After the incorporation of the two colonies, the 1672 ordinance was 
applicable to both, but it had no retroactive effect with respect to the Plymouth 
Colony territory. (Watuppa Reservoir Co. vs. Fall River, 147 Mass. 548, and 
154 Mass. 305, 309). In June, 1692, the General Court of the Province passed an 
act providing that all local laws made by the two colonies were to be in effect in 
those localities, so long as those laws were consistent with the new charter. On 
November 9, 1692, this act was extended beyond its original expiration date of 
November 10, 1692.

1692-93.
Chapter 11 provided that all possessions of land with claim of title before Octo

ber 19, 1652, and which have not been interrupted by an adverse claim before 
May 20, 1662, to be sufficient for title. Also after three years, quiet possession, 
from and after October 1 , 1692, which claim of title was sufficient to constitute title.

1697.
Chapter 22 changed chapter 11 to twelve years’ quiet possession from and after 

October 1, 1692, as being sufficient to constitute title, but this did not apply to 
public land, and it also saved the rights of the crown.
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1713-1714.
Chapter 15 stated that any person may build a mill upon his own land, or upon 

another's land after obtaining the owner’s permission, and he shall have the free 
rights to continue and improve such pond without interference (section 1 ) ; pro
vided, that, should after the building of a mill cause the stoppage or raising of 
water on any person’s land, that person may receive yearly payment for damages 
after filing an application with the General Court (section 2).

Commonwealth of Massachusetts.
1780.

The Constitution for the Commonwealth of Massachusetts made provisions for 
the compensation of private property acquired from private persons (part One, 
Article X ).

1812.
The legislative resolve that a final modernized form of the Colonial Laws be 

made.
1814.

The publication of the final and modernized form of the Colonial Laws entitled 
“ Ancient Charters and Laws of the Colony and Province of Massachusetts Bay.”

1918.
Article X L IX  of the Amendments to the Constitution of the Commonwealth 

provides for the conservation of natural resources, and specifically provides for 
just compensation when lands containing water or mineral rights have been acquired 
for the security and promotion of natural resources.

A review was made of the laws relating to seashores, tidewaters 
and great ponds written by John I. Whittlesey, and that portion 
relating to this particular problem follows:

L a w s  of th e  Se a s h o r e , T id e w a t e r s  an d  G r e a t  P o n d s .

By the common law of England, which the colonists brought with 
them from England, the title of sea bottom belongs to the king 
and extended from ordinary high water to an imaginary and ar
bitrary one marine league, or three geographical miles, out to sea. 
The marine parallel was measured at the surface and not along the 
bottom of the sea. The title to the sea bottom included exclusive 
authority and jurisdiction in the waters over it, and the king held 
this title not for his own use, but for his subjects; he also held in 
trust for public use the navigation and fishing in these waters. The 
king also held the title to, and exclusive authority in and over, the
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water and bottom in all navigable rivers, bays, coves, inlets and 
other arms of the sea as far inland as the tide ebbs and flows.

As to small fresh-water ponds the king had no title to the soil 
under them which is private property of the adjacent riparian 
owners. Owing to the scarcity of large inland seas or lakes in 
England, the common law made no provisions for them and is in 
an unsatisfactory state in this respect. It appears the courts found 
it unreasonable or inconvenient to apply to large inland seas or 
lakes the rule extending to riparian ownership as applied to un- 
navigable streams, and therefore the title rests somewhere and pre
sumably is the same as in small lakes, as it was expressly denied to 
be in the king.

The rights to waters and shores were passed from the crown by 
letter from James I to the council at Plymouth, England, for the 
settling of New England, and that council transferred to the Massa
chusetts Bay Company these rights as pertaining to that much of 
the territory the company was going to settle. The transfer was in 
the form of a charter from Charles I to the Massachusetts Bay 
Company, and these rights were in the form of “ grants.” Charles 
granted the Massachusetts Bay Company the power to make laws 
for the government of the colony, and full authority over all ports, 
rivers, creeks and havens as were held by the crown. The grant 
reads as follows:

Now know ye, that we (Charles, I), at the humble suit and petition of said . . . 
(list by name all members of Massachusetts Bay Co.) . . .  do grant and confirm 
unto . . . (list bjr name all members of Mass. Bay Co.) . . .  all lands and grounds, 
place and places, soils, woods and wood grounds, havens, ports, rivers, waters, 
mines, minerals, . . . (etc.) to them the said . . . (list by name all members of 
Mass. Bay Co.) . . . .  1 For this grant and others the Massachusetts Bay Com
pany agreed to pay to the king one fifth of all the gold found in the colony.

Under an early colonial charter the General Court was authorized to “ make 
laws and ordinances for the good and welfare of the said Company. . . . ”  So as 
such laws and ordinances be not contrary or repugnant to the laws and statutes 
of this our realm of England.

The “ Bodies of Liberties” , approved by the General Court in 
1641, was the first attempt at codifying the laws as an authoritative 
compendium of the principles of government, rights and regulations 
as practiced by the freemen of the colony prior to that time. The 
portion pertaining to water and water rights reads as follows:

1 T h e Charter o f  the C olon y  o f  Massachusetts B a y , 1628.
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Every inhabitant that is an house holder shall have free fishing and fowling in 
any great ponds and bayes, coves, and rivers, so farre as the sea ebbs and flowes 
within the presincts of the town where they dwell, unlesse the free men of the 
same Town or the General Court have otherwise appropriated them, provided 
that this shall not be extended to give leave to any man to come upon other prop- 
priete without there leave.

After this law had been circulated throughout the towns it was 
found unsatisfactory by reason of needed alterations and additions, 
and in 1649 a new ordinance called “ Liberties Common” was 
passed. This ordinance gave the householder free fishing and fowl
ing rights on great ponds, bays, rivers, etc., and defined a great 
pond as:

. . . Provided that no town shall appropriate to any particular person or per
sons any great pond containing more than ten acres of land; . . . And for great 
ponds lying in common though within the bounds of some town, it shall be free 
for any man to fish and fowl there, and may pass and repass on foot through any 
mans propriete for that end, so they trespasse not upon any mans corn or meadow.

In 1672 the colonial laws were revised the third time, but the 
ordinance concerning water rights remains intact and enforced, and 
continued without any further revision until termination of the 
first charter in May, 1686. The second charter establishing the 
Province of Massachusetts revised the legislation, but the water 
and water rights ordinance remained the same as it appeared in the 
1672 ordinance. It is this 1672 text which is part of our common 
law and is so recognized and enforced today. That form is as follows:

2. Every inhabitant who is an Householder, shall have free fishing and fowling 
in any great Ponds, Bayes, Goves, and Rivers, so far as the Sea Ebbs and Flows 
within the precincts of the Town where they dwell, unless the Freemen of the 
same Town or the General Court have otherwise appropriated them.

Provided, that no town shall appropriate to any particular person or persons, 
any great Ponds, containing more than ten Acres of Land, and that no man shall 
come upon anothers propriety without their leave, otherwise then as hereafter 
expressed.

The which clearly to determine;
It is Declared, That in all Creeks, Coves and other places about and upon 

Salt-water, where the Sea Ebbs and Flows, the Proprietor, of the Land adjoyning, 
shall have Propriety to the Low-water mark, where the Sea doth not Ebbe above a 
hundred Rods, and not more wheresoever it Ebbs further.
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Provided that such Proprietor, shall not by this liberty have power to stop or 
hinder the passage of Boats or other Vessels, in or through any Sea, Creeks or 
Coves, to other mens Houses or Lands.

And for great Ponds lying in Common, though within the Bounds of some Town, 
it shall be free for any man to fish and fowle there, and may pass and repass on foot 
through any mans propriety for that end, so they trespass not upon any mans 
Corn or Meadow. (1641,47).

The above ordinance in its final and modernized form appears in 
the 1814 edition of “ Ancient Charters and Laws of the Colony and 
Province of Massachusetts Bay,”  prepared under an 1812 Resolve 
by Legislature.

The provision of the 1672 ordinance did not apply to the territory 
of the Plymouth Colony and was not enforced in that colony until 
the incorporation of Plymouth into Massachusetts Bay under the 
Province Charter of 1692. In 1636 the laws of Plymouth were 
published, but there was no provision corresponding to those of 
the Massachusetts Bay Ordinance of 1647. After the incorporation 
of the two colonies the 1672 Ordinance became applicable to both 
thereafter, but it had no retroactive effect with respect to the 
Plymouth Colony territory. (Watuppa Reservoir Co. v. Fall River, 
147 Mass. 548; 154 Mass. 305, 309).

From time to time the Plymouth Colony passed laws concerning 
coastal line, shore rights, fishing, etc., but these have only historical 
interest and are not enforced by law, except where they have con
tinued to be observed as established custom.

In Part One, Article X  of the Constitution (October 25, 1780) for 
the Commonwealth of Massachusetts, provisions were made for the 
compensation of property taken away from private persons. In 
part this article reads as follows:

. . . but no part of the property of any individual can, with justice, be taken 
away from him, or applied to public use, without his own consent, or that of the 
representative body of the people. . . . And whenever the public exigencies re
quire that the property of any individual should be appropriated to public use, 
he shall receive a reasonable compensation therefor. A

> -
In particular, Article X LIX  of the Amendments provides for con

servation of natural resources, and specifically provides for just 
compensation when land, containing water and mineral rights, has 
been acquired for the security and promotion of the natural re
sources, through the enactment of necessary legislation.
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In 1692 William and Mary signed “ The Charter of the Province of 
the Massachusetts Bay” thereby uniting the colonies of Plymouth, 
Massachusetts and Maine into one Province. Under this charter 
the other charters were cancelled, and this charter superseded it. 
This new charter granted that “ all Land, Grounds, Places, Soiles, 
Woods and Wood grounds, Havens, Ports, Rivers, Waters and other 
Hereditaments and premises whatsoever lying within 'the bounds 
were granted’ to Our said Subjects the Inhabitants of Our said 

a  Province of the Massachusetts Bay in New England and their Suc- 
*  cessors to their only proper use and befoone for evermore . . . .’n 

This new charter went on to outline the form of government which 
was to govern this new Province.

On June 15, 1692, an act entitled “ An Act for Continuing the 
Local Laws To Stand in Force Till November (The) 10th, 1692, 
was passed, whereby all local laws respectively ordered and made 
by the late governor and company of Massachusetts Bay and the 
government of New Plymouth, . . . nor inconsistent with the 
present constitution . . ., do remain and continue in force in the 
respective places for which they were made and used, until the 
tenth day of November next . . .” .2 On November 9 a new act 
was passed which extended the enforcement of local laws beyond the 
November 10 date.3

Section 1, chapter 15 of the Provincial law 1713-1714 (page 720) 
states any person building a mill upon their own land or upon an
other’s land after obtaining the owner’s consent shall have the free 
liberty to continue and improve such pond without interference. 
In section 2 should the building of the mill cause stopping or raising 
of water on any person’s land, that person may receive yearly pay
ment for damages after filing an application with the general court, 
and jury accent the extent of damages.

Chapter 11 of the Acts of 1692-93 provided for the ratification 
and confirmation of the colonial law that all possessions of land, 
with claim of title before October 19, 1652, and which have not 

Wbeen interrupted by the legal entry of an adverse claim before 
May 20, 1662, to be good and sufficient to the possessor and person 
claiming under him. Also, after three years’ quiet possession, from

1 A cts and Resolves o f  Provincial Massachusetts Bay, p. 3.
2 A cts  and Resolves o f  Provincial Massachusetts B ay, p. 27, chap. 1.
3 A cts  and Resolves o f  Provincial Massachusetts Bay, p. 99, chap. 43.
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and after October 1, 1692, with claim of title was sufficient to con
stitute title. In 1697, chapter 22 (1697), this was changed to 
twelve years’ quiet possession, from and after October 1, 1692, 
which was sufficient to constitute a title, but this did not apply to 
public land, and it also saved the rights of the crown.

In general, the so-called “ Liberties Common” ordinances, passed 
in 1649, made any natural pond containing more than ten acres a 
great pond open to the general public. As these great ponds belong 
to the general public, the right to give specialized use is in the hands 
of the Legislature of the Commonwealth. There are, however, two 
ponds in this State in which the owners acquired their water rights 
under the so-called “ King’s Grant”  prior to the passage of the 
“ Liberties Common”  in 1649. Thus, the courts have held that the 
laws relating to great ponds do not apply to these ponds. These 
ponds are as follows: —

So-Called “ King’s Grant.”

Watuppa Ponds, Fall River. — The Watuppa Reservoir Company 
brought suit against the city of Fall River before the Superior Court 
in 1888 to prevent the city of Fall River from taking the waters of 
the North Watuppa Pond without the payment of damage. This 
matter was referred to the Massachusetts Supreme Court (147 
Mass. 548) which held that the statute chapter 353 of the Acts of 
1886 was not unconstitutional in making no provisions for com
pensations to such owners for the taking of the waters of North 
Watuppa Pond.

Further facts developed which the Supreme Court was asked to 
consider. The Plymouth Colony had on March 5, 1680, granted to 
Church, Gray and others for the cost of £1,100, a considerable 
territory including the whole of South Watuppa Pond and a large 
part of North Watuppa Pond. This is known as the Pocasset 
Grant. The Watuppa Reservoir Company had survivorship to the. 
title in other grants which included the remainder of the North? 
Watuppa Pond.

The Supreme Court then reversing itself held (154 Mass. 305) 
that the Watuppa Reservoir Company was entitled to prevent a 
diversion of the water from Watuppa Ponds without payment for 
the resulting damage to the company.
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Humphrey’s Pond (now known as Suntaug Lake), Lynnfield and 
Peabody (see 154 Mass., footnote, p. 522).

Great ponds were not at first reserved as public property, or lying in common. 
On the 6th of May 1635, “ there is 500 acres of land, and a freshe pond, with a 
little ileland conteyneing about two acres, granted to John Humfry, Esqr., lyeing 
betwixte nore and west from Saugus” , [afterwards Lynnj which pond now lies in 
Lynnfield and Danvers, and is still known as Humfrey’s Pond. 1 Mass. Col. Rec. 
147, 2 1 1 . Lewis’s Hist. Lynn, 52. But the Body of Liberties, art. 16, and the 
ordinance of 1647 declared the right of fishing and fowling in great ponds to be 
free; and the latter provided “ that no town shall appropriate to any particular 
person or persons any great pond, containing more than ten acres of land.”  28 
Mass. Hist. Coll. 219. Mass. Col. Laws, (ed. 1660) 50; (ed. 1672) 90, 91; Anc. 
Chart. 148, 149.

Note: —  This did not apply in the Plymouth Colony area until the formation 
of the Province of Massachusetts in 1692, when the Massachusetts Bay Colony and 
Plymouth Colony were combined to form the Province.

L aw s  R e l a t in g  to  P r e v e n tio n  of P o l l u t io n .

Prior to the year 1790, the Legislature had taken little, if any, 
cognizance of the supplying of water for public water supply pur
poses. By chapter 55 of 1794 it chartered the aqueduct company 
for the supplying of water from Jamaica Pond to Boston, and in 
the next four years authorized aqueduct companies in Plymouth, 
Salem and Danvers, and Springfield. In 1798, by chapter 59, it 
passed an act enabling proprietors of aqueducts to manage the same.

From then until 1879 little, if any, regulatory legislation was 
passed. In that year chapter 224 provided a penalty for wilfully 
depositing polluting material within 5 rods (823d> feet) of the water, 
but section 3 provided that the act should not be construed as to 
interfere with the sewage of towns, cities or public institutions, or 
to prevent boating on or bathing or fishing in the water or enrich
ment of the soil for agricultural purposes. However, in 1884, legis
lation was passed providing a penalty for bathing in a pond, the 
water of which is used for the purpose of domestic water supply 
for a city or town. These two provisions relative to wilful pollution 
and bathing now appear somewhat modified as sections 171 and 172, 
respectively, of the General Laws.

In 1886 by chapter 274, the State Board of Health was given over
sight of inland waters and authorized to recommend measures to 
prevent the pollution of such waters. In 1890 the Board was



22 SENATE — No. 665. [Jan.

authorized to issue orders to secure the prevention of pollution, and 
in 1897, chapter 510, there appeared the first mention of rules and 
regulations.

The present law relative to preventing pollution of public water 
supplies is found in chapter 111, sections 159 to 174A of the General 
Laws, as amended, which reads as follows:

Excerpts from Chapter 111, General Lavjs.

W a t e r  S u p p l y .

(See also chapter 111, section 17; chapter 40, sections 21, 24, 38, 39, 40, 41, 42, which deal
with allied subjects.)

S e c t i o n  159. Supervision of Inland Waters. —  The department shall have the 
general oversight and care of all inland waters and of all streams, ponds and under
ground waters used by any city, town, water supply or fire district or public insti
tution or by any water or ice company or any person in the commonwealth as 
sources of ice or water supply, and of all springs, streams and watercourses tribu
tary thereto. It shall give notice to the attorney general of any violation of law 
relative to the pollution of water supplies and inland waters.

1886, 274, § 1 ,3 .
1888, 375, § 1 ,3 .
1890, 441, § 1.
1897, 510, § 1.
R . L . 75, §§ 112, 115. 
1919, 350, § 96.
G . L . I l l ,  § 159.

179, Mass. 385. 
237, Mass. 58.
318, Mass. 523.
319, Mass. 705.
6 Op. A . G. 192. 
Op. A . G. 1932. 
1951, 448, § 2.

S e c t i o n  160. Examination of Water Supply. Rules. —  The department may 
cause examinations of such waters to be made to ascertain their purity and fitness 
for domestic use, or the possibility of their impairing the interests of the public 
or of persons lawfully using them or of imperilling the public health. It may make 
rules and regulations and issue such orders as in its opinion may be necessary to 
prevent the pollution and to secure the sanitary protection of all such waters used 
as sources of water supply. It may delegate the granting and withholding of any 
permit required by such rules or regulations to state departments, boards and 
commissions and to selectmen in towns, and to boards of health, water boards and 
water commissioners in cities and towns, to be exercised by such selectmen, de
partments, boards and commissions, subject to such recommendation and direc
tion as shall be given from time to time by the department; and upon complaint 
of any person interested, the department shall investigate the granting or with
holding of any such permit, and make such orders relative thereto as it may deem 
necessary for the protection of the public health and to restrain the use of such 
waters to the extent as in its opinion such use will not tend to adversely affect the 
public health. Whoever violates any such orders, rules or regulations shall be 
punished by a fine of not more than five hundred dollars, to the use of the Common
wealth, or by imprisonment for not more than one year or both.
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1886, 274, § 2.
1888, 375, § 2.
1890, 441, § § 1 .5 .  
1897, 510, §§ 1, 6.
R . L . 75, §§ 113, 122. 
1907, 467.

1919, 350, § 96. 
G. L . I l l ,  § 160. 
189 Mass. 247. 
191 Mass. 384. 
230 Mass. 6.

237 Mass. 58.
300 Mass. 176.
4 Op. A . G . 403.
6 Op. A . G. 466, 469. 
Op. A . G. 1932.
1951, 448, § 3.

The power to make rules and regulations is a delegated legislative power, and 
the action of the board in working out the details of the legislative act does not re
quire a hearing. The questions of fact decided in making the rules cannot be tried 
over by the court. On the other hand, if the board proceeds under section 162 to

# investigate a particular case of pollution the owner is entitled to a hearing and to 
an appeal to a jury. Commonwealth v. Sisson, 189 Mass. 247.

A ripaiian owner cannot acquire, as against the Commonwealth, a prescriptive 
right to pollute a stream. Ibid.

The State Board of Health has no authority to require a local board to issue 
permits for fishing upon a reservoir owned by the town (3 Op. Atty.-Gen. 364); 
but a town has no right absolutely to prohibit boating or fishing upon a great pond 
unless such prohibition is necessarily involved in the use of such great pond as a 
source of water supply, and the State Board may issue a permit to boat and fish 
provided such issuance is not inconsistent with the proper protection of the public 
health. 3 Op. Atty.-Gen. 448.

Under R. L., c. 75, § 113, as amended by St. 1907, c. 467, § 1, a rule of the State 
Board of Health, that “ No person shall . . . unless permitted by a written permit 
of the board of water commissioners of the city of Haverhill, fish in Crystal 
Lake . . .  so called, in the city of Haverhill . . . said lakes . . . being used by 
said city as sources of water supply,”  is valid and enforceable. Commonwealth v. 
Hyde, 230 Mass. 6.

Section 161. Effect of Publication of Rule. —  The publication of an order, rule 
or regulation made by the department under the preceding or the following sec
tion in a newspaper of the town where such order, rule or regulation is to take 
effect or, if no newspaper is published in such town, the posting of a copy of such 
order, rule or regulation in a public place therein shall be legal notice to all per
sons, and an affidavit of such publication or posting by the person causing such 
notice to be published or posted, filed and recorded, with a copy of the notice, 
in the office of the town clerk, shall be admitted as evidence of the time when and 
the place and manner in which the notice was given.

1899, 308. E . L. 75, § 114. G. L . I l l ,  § 161.

Section 162. Removal of Causes of Pollution. — Upon petition to the depart- 
4  ment by the mayor of a city or the selectmen of a town, the managing board or 

officer of any public institution, or by a board of water commissioners, or the presi
dent of a water or ice company, stating the manure, excrement, garbage, sewage 
or any other matter pollutes or tends to pollute the waters of any stream, pond, 
spring, underground waters, or watercourse used by such city, town, institution 
or company as a source of water supply, the department shall appoint a time and 
place within the county where the nuisance or pollution is alleged to exist for a
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hearing, and after notice thereof to parties interested and a hearing, if in its judg
ment the public health so requires, shall, by an order served upon the party caus
ing or permitting such pollution, prohibit the deposit, keeping or discharge of any 
such cause of pollution, and shall order him to desist therefrom and to remove any 
such cause of pollution; but the department shall not prohibit the cultivation and 
use of the soil in the ordinary methods of agriculture if no human excrement is 
used thereon. The department shall not prohibit the use of any structure in exist
ence on June eleventh, eighteen hundred and ninety-seven, upon complaint made 
by the board of water commissioners of any town or by any water or ice company 
unless such board of water commissioners or company files with the department a 
vote of its city council, selectmen or company that such town or company will at 
its own expense make such changes in said structure or its location as said depart
ment shall deem expedient. Such vote shall be binding on such town or company. 
All damages caused by such changes shall be paid by such town or company; and 
if the parties cannot agree thereon, the damages may be recovered under chapter 
seventy-nine. Whoever violates such an order shall be punished by a fine of not 
more than five hundred dollars, to the use of the Commonwealth, or by imprison
ment for not more than one year, or both.

1890, 441, §§ 2, 5, 7. 
1897, 510, §§ 3, 6, 9. 
R . L . 75, §5 118, 122. 
1919, 350, § 96.
Q. L. I l l ,  § 162.

189, Mass. 247. 
300, Mass. 174. 
311, Mass. 722.
4 Op. A . G. 403. 
1951, 448, § 4.

S e c t i o n  163. Appeal from. Order. —  Whoever is grieved by an order made 
under section one hundred and sixty or section one hundred sixty-two may appeal 
therefrom as provided in section one hundred and forty-seven; but such notice as 
the court shall order shall also be given to the board of water commissioners and 
mayor, or chairman of the selectmen, or president or other officer of the water or 
ice company interested in such order. While the appeal is pending the order of the 
department shall be complied with, unless otherwise authorized by it.

1890, 441, § 3. 
1897, 510, § 4. 
R . L . 75, | 119. 
1919, 350, § 96.

G. L. I l l ,  § 163. 
186, Mass. 330. 
189, Mass. 247. 
1951, 448, § 5.

S e c t i o n  164. Enforcement of Law. —  The supreme judicial or superior court, 
upon the application of the department or of any party interested, may enforce 
the orders, rules and regulations of said department, and restrain the use or occu
pation of the premises or such portion thereof as said department may specify on 
which the material is deposited or kept, or such other cause of pollution exists, un
til the orders, rules and regulations of the department have been complied with.

189 0 ,44 1 ,§4 . R . L . 75, §120. G . L . I l l ,  § 164.
1897, 510, § 5. 1919, 350, § 96. 300 Mass. 174.

S e c t i o n  165. Entry on Premises. Compensation. —  The agents and servants 
of the department may enter any building, structure or premises to ascertain
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whether sources of pollution or danger to the water supply there exists, and whether 
the rules, regulations and orders aforesaid are obeyed. Their compensation for 
services rendered in connection with proceedings under section one hundred and 
sixty-two shall be fixed by the department, and shall in the first instance be paid 
by the commonwealth; but the whole amount so paid shall, at the end of each 
year, be justly and equitably apportioned by the commissioner of corporations and 
taxation between such towns or companies as, during said year, have instituted 
said proceedings, and may be recovered in an action by the state treasurer, with 
interest from the date of demand.

1897, 510, § 2. 1919, 350, §§ 52, 53, 96. Q . L . I l l ,  § 165.
R . L . 75, § 121. Op. A . G . (1942) 110.

Section 160. Application of Preceding Sections. —  The seven preceding sec
tions shall not apply to the Connecticut river. The four preceding sections and so 
much of sections one hundred and fifty-nine to one hundred and sixty-one, inclu
sive, as refers to domestic water supplies shall not apply to the Merrimack river, 
or to so much of the Concord river as lies within the limits of Lowell, or to springs, 
streams, ponds, or water courses over which the metropolitan district commission 
has control.

• 1890, 441. § 6. R . L . 75, § 123. 1919, 350, § 123.
1897, 510, § 7. 1910, 550. G. L . I l l ,  § 166.

Section 167. Protection of Sources of Water Supply. —  No sewage, drainage, 
refuse or polluting matter, of such kind and amount as either by itself or in con
nection with other matter will corrupt or impair the quality of the water of any 
pond or stream used as a source of ice or water supply by a town, public institu
tion or water company for domestic use, or render it injurious to health, and no 
human excrement, shall be discharged into any such stream or pond, or upon their 
banks if any filter basin so used is there situated, or into any feeders of such pond 
or stream within twenty miles above the point where such supply is taken.

1878, 183, §§ 1, 2. R . L . 75, § 124. 219 Mass. 287.
P . S. 80, 5 96. G. L. I l l ,  § 167. 300 Mass. 174.
1896, 252, § 1. 185 Mass. 10. 311 Mass. 715.

Such statutes are reasonable and are not an interference with property so as to 
require compensation to the owner. Sprague v. Dorr, 185 Mass. 10.

A landlord is liable in a civil action for the acts of a tenant in polluting a water 
course if the budding leased is adapted and intended to be used in the manner 
complained of. Jackman v. Arlington Mills, 137 Mass. 277.

Section 168. Prescriptive Rights unaffected. Application limited. —  The pre
ceding section shall not destroy or impair rights acquired by legislative grant prior 
to July first, eighteen hundred and seventy-eight, or destroy or impair prescriptive 
rights of drainage or discharge to the extent to which they lawfully existed on that 
date; nor shall it be applicable to the Merrimack or Connecticut rivers, or to so 
much of the Concord river as lies within the limits of Lowell.

1878, 183, § 3. R . L . 75, § 125. G. L. I l l ,  § 168.
P. S. 80, § 97.
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Since the passage of this statute, a person cannot, as against a city or town, 
acquire by prescription the right to foul a stream within twenty miles above the 
point where a water supply is taken. Brookline v. Mackintosh, 133 Mass. 215; 
see also Harris v. Mackintosh, 133 Mass. 228.

Section 169. Injunction against Pollution of Water Supply. —  The supreme 
judicial or superior court, upon application of the mayor of a city, the selectmen 
of a town, the managing board or officer of a public institution, or a water or ice 
company which is interested, may enjoin the violation of section one hundred and 
sixty-seven.

18S4, 154, § I. G . L . I l l ,  § 169. 219 Mass. 287.
1896, 252, | 2. 133 Mass. 228. 300 Mass. 174.
K . L . 75, § 126. 139 Mass. 183. 311 Mass. 721.

Pollution may be enjoined even when the city is at present able to protect itself 
against the pollution. Martin v. Gleason, 139 Mass. 183.

Section 170. No Person to defile Any Spring or Source of Water, etc. — Who
ever wilfully and maliciously defiles or corrupts any spring or other source of 
water, or reservoir, or destroys or injures any pipe, conductor of water or other 
property pertaining to an aqueduct, or aids or abets in any such trespass, shall be 
punished by a fine of not more than one thousand dollars or by imprisonment for 
not more than one year.

1843, 65, § 2. P . S. 208, § 7. G . L . I l l ,  § 170.
G. S. 166, § 6 .  R . L. 75, § 127.

Section 171. Wilful Corrupting of Courses of Water Supply prohibited.— 
Whoever wilfully deposits excrement or foul or decaying matter in water used for 
domestic water supply, or upon the shore thereof within five rods of the water, 
shall be punished by a fine of not more than fifty dollars or by imprisonment for 
not more than one month. A police officer or constable of a town where such water 
is wholly or partly situated, acting within the limits of his town, and any execu
tive officer or agent of a water board, board of water commissioners, public insti
tution or water company furnishing water or ice for domestic purposes, acting 
upon the premises of such board, institution or company and not more than five 
rods from the water, may without a warrant arrest any person found in the act of 
violating this section, and detain him until a complaint can be made against him 
therefor. But this section shall not interfere with the sewage of a town or public 
institution, or prevent the enrichment of land for agricultural purposes by the 
owner or occupant thereof.

1879, 224. R . L . 75, § 128. G . L . I l l ,  § 171.
P . S. 208, § 8.

Section 172. Bathing prohibited in Sources of Water Supply. —  Whoever 
bathes in a pond, stream or reservoir the water of which is used for domestic water 
supply for a town shall be punished by a fine of not more than ten dollars.

1884, 172. R . L . 75, § 129. G. L . I l l ,  § 172.

Section 173. Protection of Domestic Water Supplies. —  Any police officer or 
constable of a town where any pond, stream or reservoir used for domestic water
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supply is wholly or partly situated, acting within the limits of his town, and any 
executive officer of a water board, board of water commissioners, public institution 
or water company, furnishing water for domestic purposes, or agent of such water 
board, board of water commissioners, public institution or water company, duly 
authorized in writing by such board, institution or company, acting upon the prem
ises of such board, institution or company and not more than five rods from the 
water for such supply may, without a warrant, arrest any person found in the act 
of bathing in a pond, stream or reservoir the water of which is used for the pur
pose aforesaid, and detain him in some convenient place until a complaint can be 
made against him therefor.

190S, 539. O. L. I l l ,  § 173.

Section 173A. Police Officers employed to protect Public Sources of Water Sup
ply from Pollution. —  Police employed by the water board or board of water com
missioners of a city, town or water district, a public institution or water company, 
and duly appointed in one of the cities or town within an area from which water is 
being supplied under the direction of such board, institution or company, or over 
which such board, institution or company has control, or where such water is fur
nished by such city, town, district, institution or company shall within and through
out any or all of such areas have all the powers and duties of police officers of cities 
and towns.

1938, 293.

Section 173B. Bight to Enter Premises. —  Any water board or board of water 
commissioners of a city, town or water district and any executive officer or agent 
of any such board or of a public institution or water company furnishing water for 
domestic purposes, and any police officer employed by such a water board, board 
of water commissioners, public institution or water company, may enter any prem
ises except dwelling houses within the water shed of the source of water supply of 
such city, town, district, institution or company to ascertain whether the provi
sions of this chapter relative to water supply and the rules and regulations adopted 
under section one hundred and sixty are being obeyed.

1943, 84.

Section 174. Driving on Ice on Ponds used for Water Supply prohibited. — Who
ever, not being engaged in cutting or harvesting ice, or in hauling logs, wood or 
lumber, drives any animal on the ice of a pond or stream used for domestic water 
supply for a town shall be punished bĵ  a fine of not more than fifty dollars or by 
imprisonment for not more than one month.

1880, 185. R . L. 75, § 130. G. L . I l l ,  § 174.
P . S. 80, §§ 101, 102.

Section 174A. Defilement by Gulls or Terns of Waters used for Domestic Water 
Supply. —  In order to preserve the purity and prevent the pollution of the waters 
of any reservoir, pond, stream or standpipe used for domestic water supply by the 
metropolitan water district or by a town, water supply or fire and water district, 
public institution or water company, the public board of commission, or the gov-
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erning board in case of a water company, having control of such waters may au
thorize one or more of its employees, so far as permissible under federal law, to 
take such reasonable means and use such appliances and weapons as, in the judg
ment of such public board or commission, or governing board, as the case may be, 
will prevent the defilement of said waters by gulls or terns, any provision of chap
ter one hundred and thirty-one to the contrary notwithstanding. Every such pub
lic board or commission and governing board shall keep an accurate account of all 
birds killed by its employees under authority of this section and submit such ac
count to the director of the division of fisheries and game of the department of 
conservation at such times apd covering such periods as he may prescribe.

1931, 2 1, § 1 . 318 Mass. 523.

Land-Taking for Protection of Water Supply.
One of the earlier special legislative acts, viz., 1892, chapter 60, 

granted Fitchburg the right to take land not exceeding 5 rods 
(82^2 feet) from the shore and from tributaries of its water supply 
ponds, but in the New Bedford act of 1894, chapter 345, no limit 
was placed on the amount of land to be taken for preserving the 
purity of the water.

Since about 1900 the Special Acts establishing public water sup
plies have required the approval of the State Board of Health and 
its successors, the State Department of Health and the Department 
of Public Health, of lands acquired for preserving the purity of the 
public water supply.

Between 1900 and 1908 certain legislative acts required the ap
proval of the State Board of Health of the acquisition of lands, but 
without a hearing.

Chapter 499 of the Acts of 1908 granted the authority for the 
acquisition of land for the protection of public water supplies, with 
the approval by the State Board of Health after a hearing. This 
provision with some modifications now appears as section 41, 
chapter 40 of the General Laws.

The present law containing the authority of the Department is 
found in the several Special Acts relating to the water supply of the 
individual cities, towns, districts and water companies, and in sec
tion 41, chapter 40 of the General Laws, which reads as follows:

Section 41. Protection of Water Supply. —  Towns and water supply and fire 
districts duly established by law may, with the consent and approval of the de
partment of public health, given after due notice and a hearing, take by eminent 
domain under chapter seventy-nine, or acquire by purchase or otherwise, and hold,
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lands, buildings, rights of way and easements within the watershed of any pond, 
stream, reservoir, well or other water used by them as a source of water supply, 
which said department may deem necessary to protect and preserve the purity of 
the water supply. All lands taken, purchased or otherwise acquired under this 
section shall be under the control of the board of water commissioners of the 
town or district acquiring the same, who shall manage and improve them in such 
manner as they shall deem for the best interest of the town or district. All dam
ages to be paid by a town or district, by reason of any act done under authority 
hereof may be paid out of the proceeds of the sale of any bonds authorized by law 
to be issued by such town or district for water supply purposes or from any sur- 

. plus income of the water works available therefor. A town may also make a con- 
*  tract to contribute to the cost of building, by any other town situated in the water

shed of its water supply, a sewer or system of sewers to aid in protecting such 
water supply from pollution.

L a w s  r e l a t in g  to  T a x e s  on L an d  h eld  for  
M u n ic ipa l  P u rpo ses .

One of the objections that have been raised occasionally is that 
when a municipality takes land for the protection of its water 
supply in another municipality it frequently prevents the possible 
development of the land to provide an adequate tax return to the 
second community.

Legal reference to the acquisition of land in one municipality for 
water supply purposes by another municipality or district may be 
found in sections 6, 7 and 7A of chapter 59 of the General Laws, as 
amended. Essentially, payments in lieu of taxes are made annually 
on land taken for the purpose of protecting existing sources of water 
supply. Such payment is based on the current tax rate, and the 
average assessed valuation of the land and all buildings and struc
tures thereon for the three years prior to the taking. The valuation 
of the land, therefore, does not change.

In connection with land taken for purposes other than protection 
of an existing source of supply, the value of the buildings is not in
cluded in such average valuation for the three years prior to the 
taking.

 ̂ If any revenue or rent of lands or buildings thus acquired is re
ceived, the land is subject to taxation in the ordinary manner.

L a w s  r e l a t in g  to C r a n b e r r y  B ogs .

The present law relative to the erection of dams and the flowage 
of lands for the cultivation of cranberries is found in section 39,
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chapter 253 of the General Laws. It had an early origin in chapter 
206 of the Acts of 1866. The present law, section 39 of chapter 253 
of the General Laws, reads as follows:

Section 39. An owner or lessee of land appropriated, or which he desires to 
appropriate, to the cultivation and growth of cranberries may erect and maintain 
a dam upon and across a stream to flow and irrigate said land, subject to this chap
ter so far as applicable; but he shall not erect and maintain a dam across a navi
gable stream or across the outlet of a great pond, without a license therefor from 
the department of public works.

|
R ules an d  R eg u latio n s  op th e  D epartm e n t  of P ublic 

H ealth  for  P ro tectio n  of W a t e r  Su p plie s .

The rules and regulations of the Department of Public Health 
and its predecessors, the State Department of Health and the State 
Board of Health, have been adopted under authority of what is now 
section 160 of chapter 111 of the General Laws and earlier laws 
codified therein. Chapter 224 of the Acts of 1879 provided a 
penalty for wilful corruption of water used for domestic purposes, 
but this act, as previously stated, specifically excluded from such 
penalty interference with sewerage of towns, cities or public in
stitutions or enrichment of the soil for agricultural purposes, or 
boating, bathing and fishing. Chapter 172 of the Acts of 1884, 
however, amended the earlier act to prevent bathing in public 
water supplies. Chapter 274 of the Acts of 1886, which gave the 
State Board of Health general oversight and care of all inland 
waters, required the Board to recommend measures for prevention 
of the pollution of such waters. By the year 1890, chapter 441 of 
that year, the State Board of Plealth was empowered to issue orders 
to require conformance with its recommendations, and in chapter 
510 of the Acts of 1897 first mention was made of rules and regula
tions. Section 113 of chapter 75 of the Revised Laws granted the 
State Board of Health the right to make rules and regulations for 
preventing the pollution and securing the sanitary protection of 
public water supplies. The first such rules and regulations to be A 
adopted for a municipality were for the sources of water supply of 
Cambridge in the year 1899. Chapter 467 of the Acts of 1907 
authorized the delegation to local authorities of the authority to 
grant permits for ice cutting, boating and fishing on bodies of water 
for which rules and regulations are adopted. By chapter 448 of
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the Acts of 1951, “ Inland Waters” was defined as including all 
lakes, ponds, streams, tidal waters and flats, arid underground 
waters.

At the present time rules and regulations have been adopted for 
protection of sources of water supplies for 110 municipalities in ad
dition to the protection of sources of water supply of the Metro
politan Water District. The area of land subject to these rules and 
regulations is shown in the following table:

^ T able I. — Area of Watersheds1 in Massachusetts controlled by Rules and Regu

lations for Protection of Surface Sources of Public Water Supply.
Square
Miles.

Metropolitan District Commission s o u r c e s .........................................418.07
All other surface s o u r c e s .......................................................................... 407.76

T o t a l ........................................................................................................ 825.83
Total area of S t a t e .................................................................................. 8,257
Per cent of total area of State controlled for protection of surface

sources of public water s u p p l y ......................................................... 10.0
Land area of the S ta te .................................................................................. 7,867
Per cent of land area of the State controlled for protection of surface 

sources of public water s u p p l y .........................................................  10.5

No general rules and regulations for ground water supplies have 
been found practicable, each supply being considered individually. 
All lakes, ponds, reservoirs and streams used for public water 
supply, w7ith the exception of the Merrimack River, the Ipswich 
River and Long Pond of the Lakeville ponds, are now covered by 
the Department’s rules and regulations. The list of such rules and 
regulations is as follows:

Sa n it a r y  P r o te c tio n  of P u blic  W a t e r  Su p p l ie s .

Rules and regulations are enforced by the Department through 
the Division of Sanitary Engineering, under the following pro
visions: Section 160 of chapter 111 of the General Laws— Rules 
and regulations for protecting the drainage areas and sources of 
water supply in cities and towns, and fire and water districts and 
water companies.

1 Including water surface.
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The following table shows the municipalities having public water 
supplies protected by rules and regulations adopted under the pro
visions of section 160 of chapter 111 of the General Laws:

Abington and Rockland . . 1927
Adams (Fire District) . 1921
Amherst . . . . . 1941
Andover . . . . . 1908
Ashburnham . 1922
Ashfield (Water Company) . 1923
A t h o l ................................ . 1934
Attleboro . . . . . 1926
B a r r e ................................. . 1941
Blandford (Fire District) . . 1941
Braintree . . . . 1910, 1926
Brockton . . . . 1905, 1934
Brookfield . . . . . 1941
Cambridge . . 1899
Cheshire (Water Company) . 1933
Chester (Fire District) . 1914
Chicopee . . . . . 1906
Clinton . . . . . 1935
C o h a s s e t ........................ . 1923
Colrain (Fire District) . 1932
Colrain (Griswoldville) . 1934
Concord . . . . . 1910
Dalton (Fire District) . 1919
Danvers and Middleton 1901, 1920
Deerfield (South Deerfield Water

Supply District) . 1932
Easthampton . 1904
Egremont (South Egremont

Water Company) . 1932
Fall River . . . . . 1907
Falmouth . . . . . 1930
Fitchburg 1903, 1907, 1918, 1938
Franklin (Beaver Pond) . 1942
Gardner . . . . . 1910
Gloucester . . . . . 1930
Great Barrington (Housatonic

Water Works Company) 1929, 1936
G re e n fie ld ................................. 19501
Hadley (Water Supply District) 1941

H a t f i e l d .....................................1934
H a v e r h i l l ................................ 1921
Hingham and Hull (Hingham

Water Company) . . 1912
Hinsdale (Fire District) . . 1941
Holden . . .1914, 19351
Holyoke 1908, 1918, 1948'
Huntington (Fire District) 1938
I p s w i c h .................................1941
Lakeville (State Sanatorium) 1926
L e e .........................................1919
Leicester (Cherry Valley and

Rochdale Water District) . 1914
L e n o x .........................................1933
Leominster . . . .  1919, 19271 
Lincoln and Concord . . . 1903
L y n n .........................................1907
M anchester................................ 1934
Marlborough . . . .  1901
M a y n a r d .................................1907
Medfield (State Hospital) 19222

f 1925
Metropolitan Water District j ' 1940'1

Milford (Water Company) 1924
Monroe (Water District) . 1941
M o n s o n ................................ 1941
Montague (Bartlett Supply) 1941 
Montague (Turners Falls Fire

District) . 1908,1936'
New Bedford . . . .  1932
Newburyport . . . .  1921
Norfolk (State Hospital) 1926
North Adams (Mount Williams 

and Notch Brook Reservoir) 1941 
Northampton . . . .  1904
North Andover . . 1 9 1 2
Northborough . . . 1905, 19341
North Brookfield . 1935
Northfield (Water Company) . 1941

1 Readopted. 2 R escinded, 1936.
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Northfield (Schools Inc.) . . 1941
N o r w o o d .................................1901
O range.........................................1939
Palmer (Fire District No. 1) . 1933
Palmer (Holden Supply) . . 1941
P e a b o d y .................................1922
Pittsfield

Certain Regular Supplies . 1903
Cleveland Brook Reservoir 

(Hinsdale) . . . .  1950 
Onota Lake (Emergency) 1944

Pittsfield (Junction Water Com
pany) .................................1941

P ly m o u t h .................................1908
Randolph and Plolbrook 1926
R o c k p o r t .................................1902
R ussell.........................................1910
Rutland . . . .  1914, 19351 
Salem and Beverly . . 1901, 19381
S c i t u a t e .................................1927
Shelburne and Buckland (Shel

burne Falls Fire District) 1941
Southbridge (Southbridge Wa

ter Supply Company) . 1931

South Hadley (Fire District
No. 1 ) .................................1937

South Hadley (Fire District 
No. 2 ) ................................ 1941

Spencer . 1934
Springfield . . 1904, 1910 1
Stockbridge (Water Company) 1910
Stoughton . 1941
Sunderland (Water Company) 1941
Taunton . 1932
Templeton Colony (Walter E.

Fernald State School) . 1947
Wakefield . . 1904
Wareham (Onset Fire District) 1941
Westborough . 1929
Westfield . 1922
Westhampton (Water Com-

pany) . 1941
West Springfield . . 1907
Weymouth . . 1903, 19351
Williamsburg . 1914
Williamstown . 1941
Winchester . . 1909
Worcester . 1926

The form of the rules and regulations has changed but little since 
1899. The skeleton form of the most recent rules and regulations is 
shown as follows:

1 R eadopted . 2 Rescinded, 1936.
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Cfte Commontoealti) of ^as0acf)usetts

DEPARTMENT OF PUBLIC HEALTH.

RULES AND REGULATIONS 
for the

Purpose of Preventing the Pollution and Securing the Sanitary Protection of the
Waters o f .......................................Lake a n d ......................................... Reservoir and
their Tributaries, used b y ........................................... as Sources of Water Supply.

The Department of Public Health, acting under the authority of Section 160 
of Chapter 111 of the General Laws, and every other act thereto enabling, hereby 
makes the following rules and regulations for the purpose of preventing the pollu
tion and securing the sanitary protection of the waters o f .............................. Lake
a n d ...............................Reservoir and their tributaries, used b y ................................
as sources of water supply, which shall remain in force until further order, and 
which may be hereafter from time to time amended or added to by the Depart
ment of Public Health.

1. No cesspool, privy, or other place for the reception, deposit, or storage, of 
human excrement, and no urinal or water-closet not discharging into a sewer, shall 
be located, constructed or maintained, within fifty feet of high-water mark of
............................... Lake o r ...............................Reservoir, so called, said lake and
reservoir being in the town o f .......................................and the city o f ........................
and used b y ...............................as sources of water supply, or within fifty feet of
high-water mark of any reservoir, lake, pond, stream, ditch, water course, or other 
open waters, the water of which flows directly or ultimately into either said lake 
or reservoir.

2. No human excrement shall be deposited or discharged in or in to ..................
Lake o r .................................. Reservoir, so called, said lake and reservoir being in
the town of ..............................  and the city of ............................... and used by
..............................  as sources of water supply, or into any reservoir, lake, pond,
stream, ditch, water course, or other open waters, the water of which flows directly 
or ultimately into either said lake or reservoir; and no human excrement shall be 
kept in, or deposited or discharged in or into, any cesspool, privy, or other re
ceptacle, situated within two hundred and fifty feet of high-water mark of either 
said lake or reservoir, or within two hundred and fifty feet of high-water mark of 
any open waters, the water of which flows directly or ultimately into either said 
lake or reservoir, unless such cesspool, privy, or other receptacle, is so constructed 
that no portion of its contents can escape or be washed into either of said water's.

3. No human excrement, or compost containing human excrement, or contents 
of any privy or cesspool or sewer, or other receptacle for the reception or storage of 
human excrement, shall be deposited or discharged upon or into the ground at any 
place from which any such excrement, compost, or contents, or particles thereof,
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may flow or be washed or carried in t o .......................Lake o r .................................
Reservoir, so called, said lake and reservoir being in the town o f ...........................
and the city o f ...........................and used b y ............................. as sources of water
supply, or into any reservoir, lake, pond, stream, ditch, water course, or other 
open waters, the water of which flows directly or ultimately into either said lake 
or reservoir.

4. No house slops, sink waste, water which has been used for washing or cook
ing, or other polluted water, shall be discharged i n t o ...............................Lake or
.............................. Reservoir, so called, said lake and reservoir being in the town
o f .............................. and the city o f .................................and used b y .........................
..............................  as sources of water supply, or into any reservoir, lake, pond,
stream, ditch, water course, or other open waters, the water of which flows directly 
or ultimately into said lake or reservoir; and no house slops, sink waste, water 
which has been used for washing or cooking, or other polluted water, shall be dis
charged into the ground within fifty feet, or upon the ground within two hundred 
and fifty feet, of high-watet mark of said lake or reservoir, or into the ground 
within fifty feet, or upon the ground within two hundred and fifty feet, of high- 
water mark of any open waters flowing as aforesaid into either said lake or reservoir.

5. No garbage, manure, or putrescible matter whatsoever, shall be put into
..............................  Lake o r ............................... Reservoir, so called, said lake and
reservoir being in the town o f ...............................and the city o f ..................................
and used b y ...............................as sources of water supply, or into any reservoir,
lake, pond, stream, ditch, water course, or other open waters, the water of which 
flows directly or ultimately into either said lake or reservoir; and no garbage, 
manure, or putrescible matter whatsoever, shall, except in the cultivation and use 
of the soil in the ordinary methods of agriculture, be put upon the ground within 
two hundred and fifty feet of high-water mark of either said lake or reservoir, or 
within two hundred and fifty feet of high-water mark of any open waters flowing 
as aforesaid into either said lake or reservoir.

6. No stable, pig-sty, hen-house, barn-yard, hog-yard, hitching or standing 
place for horses, cattle or other animals, or other place where animal manure is de
posited or accumulates, shall be located, constructed, or maintained, any part of
which is within fifty feet of high-water mark of ............................... Lake or
...............................Reservoir, so called, said lake and reservoir being in the town
o f ...........................and the city o f ............................. and used b y ...........................
as sources of water supply, or within fifty feet of high-water mark of any reservoir, 
lake, pond, stream, ditch, water course, or other open waters, the water of which 
flows directly or ultimately into said lake or reservoir; and no stable or other 
place, as above enumerated, shall be located, constructed, or maintained, within 
two hundred and fifty feet of high-water mark of either said lake or reservoir, or 
within two hundred and fifty feet of high-water mark of any open waters flowing 
as aforesaid into either said lake or reservoir, unless suitable and adequate pro
vision is made to prevent any manure or other polluting matter from flowing or 
being washed into either said lake or reservoir.

7. No interment shall, except by permission in writing by the Board of Water
Commissioners o f ..............................., be made in any cemetery or other place of
burial, within fifty feet of high-water mark of ....................................... Lake or
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Reservoir, so called, said lake and reservoir being in the town
o f .......................... and the city o f ............................. , and used by ...........................
as sources of w'ater supply, or within fifty feet of high-water mark of any reservoir, 
lake, pond, stream, ditch, -water course, or other open waters, the water of which 
flows directly or ultimately into said lake or reservoir.

8. No lands, which were not under the control of cemetery authorities and used
for cemetery purposes on ............................... from which the natural drainage
flows in t o ...............................Lake o r ................................. Reservoir, so called, said
lake and reservoir being in the towm o f ...........................and the city o f ....................
and used by ........................... as sources of water supply, or into any reservoir,
lake, pond, stream, ditch, water course, or other open waters, the water of which 
flowrs directly or ultimately into either said lake or reservoir, shall be taken or used 
for cemetery purposes until a plan and description of the lands which it is proposed 
to use for such purposes sufficient for their identification, shall be presented to the 
Department of Public Health, and until such taking or use shall be approved in 
writing by the Department of Public Health.

9. No manufacturing refuse, or w'aste product, or polluting liquid, or other sub
stance of a nature poisonous or injurious either to human beings or animals, or 
other putrescible organic matter whatsoever, shall be discharged directly into, or
at any place from which it may flow or be wTashed or carried in to ,..........................
Lake o r ...............................Reservoir, so called, said lake and reservoir being in
the town of ............................... and the city of ............................... and used by
............................... as sources of water supply, or into any reservoir, lake, pond,
stream, ditch, water course, or other open waters, the water of which flows di
rectly or ultimately into either said lake or reservoir.

10. No system of sewers or other wrorks for the collection, conveyance, disposal, 
or purification, of domestic or manufacturing sewage or drainage, or any other 
putrescible organic matter whatsoever, shall, except in accordance with plans first 
approved in writing by the Department of Public Health, be constructed or
maintained at any place within the watershed of ............................... Lake or
...............................Reservoir, so called, said lake and reservoir being in the town
o f ...........................and the city o f ............................. and used b y .............................
as sources of water supply. No private or separate sewer shall be constructed or 
maintained having an outlet upon or in the ground within two hundred and fifty 
feet of high-water mark of said lake or reservoir or within two hundred and fifty 
feet of any reservoir, lake, pond, stream, ditch, water course, or other open waters, 
the water of which flow's directly or ultimately into either said lake or reservoir.

11. No public or private hospital, or other place intended for the reception or 
treatment of persons afflicted with a contagious or infectious disease, shall, until 
the location and construction thereof have been approved in writing by the De
partment of Public Health, be located or constructed at any place within the
watershed o f ............................... Lake o r ............................... Reservoir, so called,
said lake and reservoir being in the town o f ............................... and the city of
............................... and used by ...............................  as sources of water supply.
No public or private hospital, or other place intended for the reception or treat
ment of persons afflicted with a contagious or infectious disease, shall be main
tained at any place within such watersheds, unless all the provisions required by
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the Department of Public Health for the purification or disposal of sewage, drain
age, or other polluting or organic matter, which may be discharged therefrom, have 
been complied with, and unless all orders issued from time to time by the Depart
ment of Public Health in relation to the purification and disposal of sewage, 
drainage, and other polluting or organic matter, which may be discharged there
from, are fully complied with.

12. No tannery, currying shop, or other establishment or place where the skin, 
wool, hair, or fur, of any animal is treated, shall, until the location and construction 
thereof have been approved in writing by the Department of Public Health, be
located or constructed at any place within the watershed of ..............................
Lake o r ............................... Reservoir, so called, said lake and reservoir being in
the town of ............................... and the city of ............................... and used by
..............................  as sources of water supply. No tannery, currying shop, or
other establishment or place where the skin, wool, hair, or fur, of any animal is 
treated, shall be maintained at any place within such watersheds, unless all the 
provisions required by the Department of Public Health for the purification or dis
posal of sewage, drainage, or other polluting or organic matter, which may be dis
charged therefrom, have been complied with, and unless all orders issued from 
time to time by the Department of Public Health in relation to the purification 
and disposal of sewage, drainage, or other polluting or organic matter, which may 
be discharged therefrom, are fully complied with.

13. No slaughterhouse or other building for carrying on the business of slaughter
ing cattle, sheep, or other animals, and no melting or rendering establishment, 
shall, until the location and construction thereof have been approved in writing 
by the Department of Public Health, be located or constructed at any place within
the watershed o f ...............................Lake o r .................................Reservoir, so called,
said lake and reservoir being in the town o f ...................................and the city of
..............................  and used by ................................... as sources of water supply.
No slaughterhouse or other building for carrying on the business of slaughtering 
cattle, sheep, or other animals, and no melting or rendering establishment, shall be 
maintained at any place within such watersheds, unless all the provisions required 
by the Department of Public Health for the purification or disposal of sewage, 
drainage, or other polluting or organic matter, which may be discharged therefrom, 
have been complied with, and unless all orders issued from time to time by the 
Department of Public Health in relation to the purification and disposal of sewage, 
drainage, and other polluting or organic matter, which may be discharged there
from, are fully complied with.

14. No person shall wade or bathe in, and no person shall, unless permitted
by a special regulation or by a written permit of the Board of Water Commis
sioners o f .............................. fish in, or send, drive, or put, any bird, fowl or animal
in t o ...............................Lake o r .................................  Reservoir, so called, said lake
and reservoir being in the town o f ......................  and the city o f .......................
and used b y ...............................as sources of water supply; and no person shall
wade or bathe in, and no person shall, except by a written permit of the Board of
Water Commissioners o f .............................. fish in, or send, drive, or put, any bird,
fowl or animal into any reservoir, lake, pond, stream, ditch, water course, or other 
open waters, the water of which flows directly or ultimately into said lake or reser-
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voir. No person other than a member of said Board, its officers, agents, or em
ployees, or public officer whose duties may so require, shall, unless so permitted by 
regulation or permit of said Board, enter or go, in any boat, skiff, raft, seaplane 
or other contrivance, on or upon the water of said lake or reservoir, or on or upon 
the water of any reservoir, lake, pond, stream, ditch, water course, or other open 
waters, the water of which flows directly or ultimately into said lake or reservoir, 
nor shall enter or go upon, or send, drive, or put, any bird, fowl or animal, upon the 
ice of either of said waters.

15. No person shall enter u p o n ............................... Lake or ..............................
Reservoir, so called, said lake and reservoir being in the town o f ..........................
and the city o f .......................... and used b y ............................. as sources of water
supply, for the purpose of cutting or taking ice, or cut or take ice from either said 
lake or reservoir, without a written permit signed by the Board of Water Com
missioners o f ..............................., stating the time and place for which permission
is given.

The granting and withholding of permits required by rules 7, 14 and 15 are 
hereby delegated by the Department of Public Health to said Board of Water 
Commissioners.

16. All reports which may be made to any board of health, or to any health 
officer of any town, of cases of contagious or infectious diseases occurring within
the watershed of ............................... Lake or ............................... Reservoir, so
called, said lake and reservoir being in the town of ............................... and the
city of ..............................  and used by ............................... as sources of water
supply, shall be open to the inspection at all reasonable times of the Board of 
Water Commissioners o f ..............................., its officers or agents.

By order of the Department of Public Health, 

Commissioner of Public Health.

In addition to the rules and regulations adopted for the water- 
supplies of cities, towns, certain districts and water companies, 
chapter 92 of the General Laws provides for the adoption by the 
Department of Public Health of rules and regulations for preventing 
the pollution and securing the sanitary protection of the sources of 
water supply of the Metropolitan Water District. Those rules and 
regulations are similar in form to those adopted for other sources.

G ro w th  of  P u blic  W a t e r  Su p p l ie s .
History.

Prior to the Civil War there were relatively few public water 
supply systems in the Commonwealth. The first record of a public 
water supply system for the city of Boston was that which was 
started in the year 1796 taking water from Jamaica Pond. Water
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systems were installed in Worcester in 1854, in Springfield in 1798, 
in Lowell in 1872, in Lawrence in 1875, in Fall River in 1874, and 
in New Bedford in 1869.

In 1870, five years after the close of the Civil War, there were 18 
municipalities served by public water supply systems, which served 
a population of slightly over 500,000 persons. From that time on 
there was a rapid increase in the number of municipalities installing 
public water supply systems. This was due to the rapid industrial 
growth of the State and the improved sanitation that was being 
developed for the inhabitants. Then, with the advancement of the 
germ theory of disease and demonstrations that many diseases were 
water-carried, private wells were abandoned and safe sources of 
water supply were developed. The establishment of the Division of 
Sanitary Engineering and the Lawrence Experiment Station by the 
State Board of Health in 1886 gave great impetus to the develop
ment of the methods of analyses of water and the methods of 
treatment.

Today we have over 300 water supply systems located in 273 
municipalities out of 351 municipalities in the State, as shown in 
the following table:

T a b l e  II. — Table showing Number of Water Supply Agencies in Massachusetts 
(classified by Type of Agency and by Type of Source.) *• ■3

T ype of Water Supply A gency.
N um ber

o f
Agencies.

N umber supplying Water from —

Surface
Sources.

G round
Sources.

Surface and 
G round 
Surfaces.

M unicipal water departm ent . 177 62 85 30

Water d i s t r i c t .................................................. 81 23 48 10

Water c o m p a n y ........................................ 48 11 33 4

T o t a l s .................................................. 306 96 166 44

1 T h e  entire M etropolitan Water Supply  D istrict is counted as a single agency.
2 Where one agency supplies water purchased from  another, it is considered as having the same type of

source.
3 In  determ ining type o f  source, regular and auxiliary sources are considered, but not emergency sources.

At the present time, 98.4 per cent of the population in the State 
are residing in communities having public water supply systems. 
This growth of the use of public water supplies is shown on Diagram 
1.

It is estimated at the present time that the safe yield of our public
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water supply sources is nearly 800,000,000 gallons per day, while our 
present water consumption is about 480,000,000 gallons per day. 
The Metropolitan District Commission supplies nearly 200,000,000 
gallons per day, or about 42 per cent being used in this State. It 
is anticipated that if our water consumption increases at approxi
mately the same rate it has increased in the past fifteen years, the 
amount of water consumed will equal the safe yield of our present 
sources by the year 2000. This statement, however, does not mean 
that we have adequate water supply until that year. In many 
cases, it is a problem of distribution. Some communities have an 
adequate available supply for many years in the future, but there 
are an increasing number of communities that will find that their 
existing sources of water supply are inadequate to meet the ever
growing need. It is not only the increase in population that is 
causing the increased water demand, but the increased per capita 
consumption due to our ever improving standard of living. The 
introduction of air conditioning, automatic laundry and dishwash
ing machines, the greater number of persons living in suburban 
areas with an increased use of lawn and garden sprinklers, has led 
to a sharp increase in the per capita water consumption. Today 
some of our medium-size cities are in urgent need of securing ad
ditional sources of water supply.

The present and estimated water consumption needs in relation 
to the safe yield of our existing sources of supply is shown on Dia
gram 2.

Evolution of Water Supply Development.

In the very early days water was generally secured by gravity 
from either springs or natural ponds. Later, dams were constructed 
across some of the upland streams to form artificial reservoirs to 
permit gravity flow to the center of the town. Even today this is 
always the first desire in securing new sources of supply, — to 
find a source from which the water can flow by gravity to the points 
of distribution. Naturally this is limited by the topography, and 
the sources which could be developed in this manner have been 
utilized for a number of years so that developing new gravity flow 
supply reservoirs is becoming increasingly difficult except at great 
expense.
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The development of the pump for pumping water from streams or 
ponds was the next big advance in the development of water sys
tems. The first steam pumping engine to be used was installed in 
Philadelphia in 1801, but it was not until after the Civil War that 
the design of steam-operated pumps became sufficiently advanced 
to make their use common for pumping water into our water supply 
systems. Later, with the development of the electric motor and then 
of the centrifugal pump, we find no limit on the type of source of 
water that can be developed. Now, with the use of gasoline engine 
stand-by pumps in case of failure of electric power, or the use of 
Diesel engines, the practice of pumping water from the ground or 
from surface sources into our water systems without interruptions 
has been greatly accelerated.

This has resulted in the trend for the smaller communities in 
Massachusetts to develop ground-water sources by the use of wells. 
This is usually advantageous from an economical point of view as 
well as from the fact that a ground-water supply is usually easier 
to safeguard against possible pollution. The following table shows 
that, in the period from 1940 to 1955, there were 28 new water 
supply systems installed, all of them using ground water as the 
source of supply.

Table III. —  Classification of Source of Supply for New Water Systems.

Y ear .
N um ber o f 
N ew  Water 

Systems 
installed.

With
Q round-
Water

Source.

With Surface Source.i

Great
Pond. Area. Artificial

Reservoir. Area.

1940 ........................................ 3 3 _ _ _
1 9 4 1 ........................................ 1 1 - - - _
1942 ........................................ - - - - - _
1943 ........................................ 1 1 - - _ _
1944 ........................................ - - - - - _
1945 ........................................ - - - - _ _
1946 ........................................ 2 2 - - _ _
1947 ........................................ 3 3 - - _ _
1948 ........................................ 3 3 - - _ _
1949 ........................................ 5 5 - - _ _
1950 ........................................ 6 6 - - _ _
1 9 5 1 ........................................ - - - - _ _
1952 ........................................ 1 1 - - _
1953 ........................................ 2 2 - - _
1954 ........................................ - - - - _
1955 ........................................ 1 1 - - - -

T otal . . . . 28 28 - - - -

1 None.



42 SENATE — No. 665. [Jan.

This trend is further shown in a study of new sources of additional 
water supplies that have been developed for existing water systems 
in the period from 1940 to 1955. It can be seen that during that 
period 204 additional ground-water sources were developed. Not a 
single great pond was taken during that period for additional water 
supply, and 9 artificial reservoirs were built with an aggregate area 
of 1,268 acres, as shown in the following table:

T a b l e  IV. —  Classification of Source of Supply for Additions to Existing
Water Systems.

Y ear .

N um ber o f 
Additional 

Ground-W ater 
Sources 

developed.

N umber of A dditional Surface Water 
Sources developed.

Groat
Ponds.

Area 
in  Acres.

Artificial
Reservoirs.

Area 
in Acres.

1940 .................................................. 13 _ _ _ _
1 9 4 1 .................................................. 12 - - - -
1942 .................................................. 14 - - - -
1943 .................................................. 12 - - 1 154
1944 .................................................. 12 - - -
1945 .................................................. 2 - - - -
1946 .................................................. 4 - - - -
1947 .................................................. 15 - - 1 25
1948 .................................................. 7 - - - -
1949 .................................................. 14 - - 1 147
1950 .................................................. 16 - - - -
1 9 5 1 .................................................. 14 - - 2 5
1952 .................................................. 5 - - - -
1953 .................................................. 24 - - 1 285
1954 .................................................. 19 - - 2 352
1955 .................................................. 21 - - 1 300

Total . . . . . 204 - - 9 1,268

The study further showed that during the same period from 1940 
to 1955 six ground-water sources were abandoned and no surface 
water supplies were abandoned. It is interesting to note, however, 
that the Lakeville State Sanatorium of this Department was re
cently authorized to purchase water from the town of Middle- 
borough, and its former source of water, Clear Pond, was trans
ferred by the General Court to the town of Lakeville to be used for 
recreational purposes. The following Table V shows the abandon
ment of public water supply sources since 1940.

Future Development of Water Systems.
At the present time there is a limited amount of exploration being 

made by local water supply agencies relative to the development of



1957.J SENATE — No. 665. 43

T able V. — Abandonment of Public Water Supply Sources since 1.940.

Ground-Water Surface Water
Y e a r . Sources. Sources. Now supplied from —

1940 .............................................
19 41 ............................................. - - -

1942 ............................................. 1 - City of Lawrence
1943 ............................................. - - -

1944 ............................................. - - -

1945 ............................................. - - -

1946 ............................................. - -
1947 ............................................. - - -
1948 ............................................. - - -

1949 ............................................. 1 - Metropolitan District Commission
1950 ............................................. - - -

19 5 1 ............................................. - - -

1952 ............................................. 2 - Metropolitan District Commission
1953 ............................................. 1 - Metropolitan District Commission
1954 ............................................. 1 - Metropolitan District Commission
1955 ............................................. - - -

T o ta l .................................... 6 - -

g r o u n d - w a t e r  r e s o u r c e s  i n  t h i s  S t a t e .  C o n c u r r e n t l y  w i t h  t h i s  i n -

v e s t i g a t i o n  t h e r e  i s a  s t u d y  b e i n g  m a d e  o f  t h e  g r o u n d - w a t e r  r e -

s o u r c e s  o f  P l y m o u t h  a n d  B r i s t o l  c o u n t i e s  a s a u t h o r i z e d  u n d e r  c h a p -

ter 55 of the Acts of 1954. That study, however, has not been 
completed and there is a need for additional work in that area as 
well as in other portions of the State. The indications, however, 
are that taking into consideration what has happened in the past 
fifteen years, limited ground-water sources can be developed for the 
smaller municipalities. It is not felt, however, that there is suffi
cient ground water available in any locality to serve any of our 
large urban areas. Thus, there will be a need for the larger cities 
to develop their additional water supply from surface sources.

E v o lu tio n  of Sa n it a r y  P r o tectio n  of W a t e r  Su p p l ie s .

As stated before, the early water supply systems were usually 
developed by taking natural ponds or lakes at sufficiently high eleva
tion to insure gravity flow to the municipality, or to place a dam 
across an upland stream to form an artificial reservoir. Thus, by 
taking the so-called upland waters we reduced the hazard of trans
mitting water-borne disease from possible sources of pollution. 
These upland sources were usually in wooded areas that were 
sparsely populated and frequently difficult of access.
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It was soon found that one of the best methods of natural purifi
cation was the storage of water. Thus, there was a trend to provide 
as much storage capacity as economically feasible, thus reducing the 
possibility of disease-producing bacteria caused by pollution upon 
the drainage area being carried into the distribution system; while 
storage for a period of one month has shown a reduction of over 
95 per cent of the so-called “ coliform” organisms, which is a pollu
tion indicative organism not necessarily a disease transmitting 
organism.

Even a small percentage of bacteria entering the distribution 
system could be hazardous. However, in many of the upland 
streams it was not possible to economically obtain sufficient storage 
to insure a thirty-day detention period, not only because of the 
capacity of the reservoir but because of wdnd and wave action.

Studies by Fair and others of the viability of certain disease 
organisms in water indicate that a considerable degree of puri
fication may be accomplished by insuring storage of the water. 
Diagram 3 shows the results of certain studies in this matter.

Thus, in the evolution of protection of the supply we attempted 
to protect the source by the passage of laws or the adoption by the 
Department of local rules and regulations as mentioned above. 
These laws can be listed as shown in the following table:

T able VI. —  Laws Relating to Pollution Control.

1879, chapter 224 Penalty for wilful pollution within 5 rods (824£
feet) of the water, provided that it should not 
interfere with sewerage of cities and towns, or 
public institutions, or enrichment of the soil 
in agriculture.

1884, chapter 172 (Now section Penalty for bathing in a domestic water supply.
172, chapter 111, G. L.)

1886, chapter 274 (Now sections Oversight of inland waters by Department of 
159 to 174A, chapter 111, Public Health.
G. L.)

1897, chapter 510 Department may make rules and regulations for
preventing pollution and securing sanitary 
protection of sources of public water supply.

1894, chapter 345 (New Bedford) Authority to take land given without limitation.
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1900 Since this year all Special Acts required approval
of the Department and its predecessor of land 
takings for protection.

In many cases it was found impracticable to enforce the rules and 
regulations because of topography and other natural or man-made 
conditions. Therefore, a program of purchase or acquiring land by 
eminent domain was undertaken as the next step in the program 
for improving the quality of our sources of water supply. When a 
community wants to acquire land for the protection of its water 
supply, the procedure is for the Department to hold a public hearing. 
The Department then makes its decision as to approval, disap
proval or approval of a limited taking. Usually in these hearings 
the owners of the land involved will occasionally appear in opposi
tion to the taking; frequently not so much to prevent the taking, 
as to insure that they are fairly remunerated for the land, either by 
agreement with the water department officials or by court action. 
Seldom has opposition been presented to the Department by 
officials of one municipality against acquiring land therein by an
other municipality for protection of its water supply.

The total land area now held for the protection of natural ponds 
and artificial reservoirs in this State is 247.9 square miles, or 3.1 
per cent of the 7,839 square miles of land area in the State. It is 
interesting to note that only 28.8 square miles of land is held for the 
protection of natural ponds used as sources of water supply, 11.5 
square miles of this area being within the municipality owning the 
water supply, and 17.3 square miles being held in land outside of 
the owning municipality. A summary of this is shown in the fol
lowing table:
T a b l e  VII. —  Table showing Lands reported as held for Water Supply Protection.

Water Supply P rotection.

Land held within 
Owner ’s Municipality.

L and held mostly outside 
Ow ner ’s Municipality.

Acres. Square Miles. Acres. Square Miles.

P rotection  o f Natural Ponds 
P rotection  o f  Artificial Reser

voirs (not including M etropoli-

7,340 11.5 11,096 17.3

tan Water Supply ) .
Protection  o f  M etropolitan Water

18,371 28.7 51,220 80.0

S u p p l y ......................................... - - 70,603 110.3

T o t a l ........................................ 25,711 40.2 132,919 207.7
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A review of the records of the Department of land takings ap
proved during the past ten years is shown in the following table:

T a b l e  VIII. —  Acquisition of Land for Protection of Water Supplies.

C ity or T own. Source o f Supply. Location o f Land.
Area o f  Land
in Proposed 

Taking (Acres).

1946.
C o n c o r d ........................................ N agog Pond A cton  and L ittleton . 4

D  n v e r s ........................................ M iddleton Pond . M iddleton . 1.62
D e n n i s ........................................ W e l l s ........................................ Dennis 34.43
N orth A ndover Lake Cochichew ick N orth  A n dover 1

1947.
A t h o l ........................................ N ew ton or Buchm an Brook 

Reservoir.
A thol 398

P it t s f ie ld ........................................ Sackett B rook Reservoir Washington 760
Shrewsbury . . . . Oak Street Wells Shrewsbury 11

1948.
P it t s fie ld ........................................ Cleveland B rook Reservoir 

Construction.
H insdale . 600

1949.
Manchester . . . . G ravel pond H am ilton . 163.6

1950.
N o r w o o d ....................................... G ravel-packed well N orw ood  . 1.75
S p e n c e r ....................................... Shaw P on d . . . . Leicester . 7.7

1951.
E s s e x ........................................ G ravel-packed well Essex . . . . 5. 5
H untington . . . . Tu bular wells H untington 12.
L o w e l l ........................................ Gravel-packed wells . Low ell 40.4
Williamsburg . . . . Gravel-packed well Williamsburg 1.1

1953.
N e e d h a m ........................................ Gravel-packed wells . N eedham  . 9.

D ug Well N o. 2 . N eedham  . 1.9
N ew Bedford . . . . Pocksha Pond M iddleborough . 012
Springfield . . . . Ludlow  Reservoir Ludlow 1.0

1954.
N o r w o o d ........................................ G ravel-packed well W estwood . 18.8
M an sfie ld ........................................ Gravel-packed well Mansfield . 37.2
A t t le b o r o ........................................ Seven Mile R iver N orth Attleborough . 12.52
A t t le b o r o ........................................ Seven Mile R iver A ttleboro . 8.56
Leicester — Cherry Valley and Henshaw Pond . Leicester 97.

R ochdale Water D istrict 

1955.
N orth  A ndover Lake C ochichew ick N orth  A n dover 0.26
A n d o v e r ........................................ H aggett Pond A n dover 0.6
N orth  Attleborough Caisson wells Plainville . 109.6

1956.
C a n t o n ........................................ G ravel-packed well Stoughton . 3.3
Marshfield . . . . G ravel-packed w ell . Marshfield . 5.5
West Springfield Bear H ole Reservoir . West Springfield 10.
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It is interesting to note that the Department has only approved 
9 such land takings in that period on the drainage area of great 
ponds. The total area involved was approximately 275 acres, with 
260 acres of that total being included in two takings, while the re
maining 7 takings only involved an aggregate of 15 acres. The 
Department has only been approving the taking of land that is 
essential' for the protection of the sources of water supply and 
which cannot be protected adequately by other available means.

The next development in the protection of water supplies was the 
f* development of the filtration of water through sand filters. These 

sand filter beds were usually of three types. The so-called slow 
sand filter permits the gravity filtration of water through sand of a 
selected size and uniformity having a depth of 36 to 42 inches at 
rates varying from 3 to 4 million gallons per acre of area per day.

Later there was developed the so-called rapid sand filtration plant 
which provided for chemical coagulation of the water, sedimenta
tion, then filtering through sand beds of the so-called rapid type by 
gravity and then chemical corrective treatment. The rate of filtra
tion of this type of sand filter plant is about 125,000,000 gallons per 
acre per day, or 2 gallons per square foot of filter area per minute.

The third type of plant, which is used in some localities but which 
has not been generally used in this State because of a number of 
undesirable factors, is the so-called pressure sand filter, where water 
is coagulated and then passed under pressure through a bed of 
sand contained in closed steel tanks and usually given chemical 
corrective treatment before being discharged into the distributing 
system. In this discussion we will deal only with the first two types 
of filtration plants.

The first slow sand filtration plant was installed in this State by 
the city of Lawrence in 1890, and was based upon the research done 
at the Lawrence Experiment Station of this Department. The 
source of water supply for the city of Lawrence is the Merrimack 
River, and after the installation of the slow sand filter plant the 

^  typhoid fever rate was materially reduced in that city. This plant 
was later replaced by a rapid sand filtration plant.

Today, with modification of the basic principles of the slow sand 
filter using pretreatment of the water by coagulation and sedi
mentation, the rate of filtration may be increased materially.

The use of chlorine as a disinfectant was a later development, the
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first use being made in this State in 1918. Chlorine is introduced 
either directly as a gas or as a hypo-chlorite solution. The chlorine 
dosages used are very minute, and the operation of chlorinating 
apparatus is a delicate one. The Department endorses the use of 
chlorine as an additional safeguard in killing pollutional bacteria, 
provided the water is relatively clear and free of turbidity and ex
cessive organic matter. The Department does not approve the 
use of chlorination as the sole method of treatment where the water 
is subject to heavy pollutional loads.

At the present time the status of treatment of the surface water 
supplies in Massachusetts is shown in the following table:

T a b l e  IX . — Table showing Protective Treatment of Surface Water Supplies.

T ype of T reatment.

F or Owners 
using 

Natural 
Ponds.

For Owners 
using 

Artificial 
Reservoirs.

Total. Per Cent.

C h l o r i n a t i o n .................................................. 32 46 78 66.1
Chlorination and am m oniation - 2 2 1.7
R apid  sand filtration and chlorination . 5 3 8 6.8
Slow sand filtration and chlorinalion 4 9 13 11.0
Slow  sand f iltra t io n ........................................ 2 3 5 4.3
N atural f i l t r a t i o n ........................................ - 1 1 0.8
N o protective treatment 3 8 11 9.3

Total ........................................ 46 72 118 100.0

In the past the principle purpose for the filtration of water in 
Massachusetts, with the exception of Lawrence, was to improve 
the physical qualities of the water. The cost of construction and 
operation of filtration plants adds considerably to the cost of sup
plying water.

The approximate cost of filtration plants is shown on Diagram 4.
It must be remembered that these costs have been averaged for a 

number of installations. They are influenced by many local factors 
in addition to the increasing costs of materials, labor, and interest 
rates for borrowing money for water supply construction.

An attempt has been made to arrive at an estimate for the cost 
of operating filtration plants of the slow and rapid types. Such 
operating costs are shown on Diagram 5. Here, again, the data
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should be used with caution because of the great variance in local 
conditions.

Laboratory Control of Water Quality.
The development that has occurred simultaneously with the 

evolution of the protection of our water supplies is that of making 
analyses for the bacterial, chemical and microscopical quality of the 
water. While the chemical analyses gives an indication of pollution 
we are usually more interested in the results of the bacterial examina
tion of water, in so far as the transmission of disease is concerned. 
Through the years the staff of the Lawrence Experiment Station, 
in conjunction with many other research workers in other areas, has 
been engaged in developing methods to detect pollutants and con
taminants in our water supplies. The methods of analyses have 
been fairly well standardized, and it is universal practice to follow 
the manual of Standard Methods of Water and Sewage Analyses 
published by the American Public Health Association. The analyses 
are a measure of the efficiency of the treatment process as well as 
a measure of the quality of water. It must be remembered, how
ever, that the sample represents the quality of the water at the 
instant that the sample is collected. Thus, it is good sanitary engi
neering and public health practice to eliminate existing sources of 
pollution and take every safeguard to prevent potential sources 
becoming active ones. The entire reliance upon the results of the 
bacterial examination of water is dangerous, as the test takes any
where from two to six days to perform. Research is continually 
being made in trying to reduce that time factor, but to date a reliable 
quick test has not been developed.

An ideal water would be completely free of all bacteria. The 
difficulty and the cost of producing such a water are enormous. It 
is possible, and at reasonable cost, to produce waters which meet 
certain limits in the number and the character of the bacteria 
present; in some cases, simply by protection of the sources, but more 
often by storage, filtration and chlorination.

Mainly because of the long time required to actually demonstrate 
the presence of pathogens, or actual disease organisms, we base our 
present bacterial standard on the presence or absence of coliforms, 
bacteria which are always found in warm-blooded animals. For all 
practical purposes we set a limit of one coliform in 100 milliliters,
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or about 10 per quart. Experience in the past thirty years during 
which this standard has been in use shows an almost complete reduc
tion in the incidence of certain diseases definitely known to be water
borne.

But this standard or limit is after all only a tolerance or a calcu
lated risk, which is based on two foundations: first, it has been 
shown that in most waters there are thousands of coliforms for each 
pathogen, and second, it generally can be assumed that any coliforms 
present are the result of distant contamination so that any disease 
organisms will have been long separated from its original host and 
thus less apt to cause disease. These foundations may not be valid 
if there has been very recent contamination. It must be recognized 
that it is possible for pathogenic bacteria to be present in water 
practically free of coliforms; for example, the urine of a carrier may 
contain no coliforms but millions of active typhoid organisms, and 
such contamination might not be discovered by the usual coliform 
test.

The test does not readily distinguish between fresh and distant 
pollution, so that it is possible for a water recently contaminated to 
contain a dangerous number of pathogens even though the number 
of coliforms might be close to the standard.

The coliform test gives no direct information in regard to viruses, 
many of which are dangerous to man. Here again the age of the 
contamination is very important, since most viruses seem to lose 
infective power after any considerable exposure in clean water.

There have been many instances where the coliform test has been 
negative for water causing disease. Recently in New Delhi, India, 
thousands of cases of hepatitis were reported from water low in 
coliform. In Pennsylvania water supplying two camps was satis
factory according to the usual test, but caused hundreds of cases 
of this infectious jaundice. And we have frequently examined 
waters at the Experiment Station which almost certainly were 
responsible for minor intestinal upsets, but which were shown to be 
well within our standard for coliforms. a

It should be further pointed out that the amount of water tested 
each year is only a few quarts out of the millions of gallons consumed. 
And on most supplies tests are made only monthly or at best weekly, 
so that it is quite possible for contamination to exist for considerable 
periods of time without detection.
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In addition, all the States co-operate with the U. S. Public Health 
Service in a program covering the quality of the water of public 
water supplies, the adequacy of the water supply system, the sani
tary protection of the sources of supply and the sanitation of water
ing points to permit the use of the water on common carriers, 
namely, railroads, buses, planes and ships. If the water does not 
meet that accepted standard it is not possible for the State to report 
compliance to the U. S. Public Health Service, and the supply 

-cannot be used for watering interstate carriers. Actually, there is 
* n o  justification in having one standard of water quality for those 

systems supplying water to interstate carriers, and another stand
ard for those whose water is not being used in that manner. There
fore, this Department has adopted a policy of using the U. S. 
Public Health Service standards as a guide for all public water 
supplies in the Commonwealth.

Diseases Transmitted by Drinking Water.
The wTater-borne diseases fall into five categories according to the 

nature of the organisms that cause infectious disease: bacteria, 
protozoa, worms viruses and fungi.

The intestinal, water-borne, bacterial infections include typhoid 
fever, paratyphoid fever (salmonellosis), bacillary dysentery (shiegel- 
losis) and cholera. Water-borne outbreaks of undulant fever 
(brucellosis) and tularemia have been reported but are of unusual 
occurrence. It is known that at least one virus — that of infectious 
hepatitis or epidemic jaundice —  is spread by drinking water. 
There is some question that the virus of poliomyelitis might be 
spread through water. Although water cannot as yet be incrimi
nated as a transmitter of this disease, there are investigations that 
point to the potential hazard of water as a possible means of trans
mission of poliomyelitis.

In this report are discussed (1) the principal diseases spread by 
polluted drinking waters; (2) a summary of the studies made by 

^various research workers on the viability of the organisms causing 
these diseases; and (3) the treatment of drinking water required to 
safeguard against these diseases. The specific diseases covered are 
the ones that might be carried by polluted water supplies in Massa
chusetts, viz. (1) typhoid fever, (2) salmonellosis, (3) amoebic 
dysentery, and (4) infectious hepatitis.
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1. Typhoid Fever. — the organism causing this disease is a bacillus, 
namely, Bacillus typhosus (or Eberthella typhosa). Lumsden 
found that in water, soil, sewage and in cesspool or privy contents 
typhoid germs do not usually survive more than a few days or 
weeks. In some instances, however, a small proportion of them 
may survive in such material for several months, or even for as long 
as a year. Thus, the factor of time alone cannot be depended upon 
to destroy the organisms in water.

According to Hardenbergh, typhoid bacilli seldom survive in^ 
water for more than seven or eight days.

As for multiplication (as distinguished from survival) of typhoid 
bacilli, Ellms states that it is very doubtful whether these organ
isms will multiply outside the body, or in impure water. Laboratory 
experiments have demonstrated that the typhoid organism will live 
in sterile water in glass vessels for three months, and in sterilized 
ground and surface waters for several weeks.

It is believed by Jordan that waters contaminated by the typhoid 
organism may continue to be a vehicle of infection during a much 
longer period than four or five days, but the available data point 
to a comparatively short duration of life for the typhoid bacillus 
iu the water of flowing streams.

The higher the temperature of the water, the shorter the period 
of life of the typhoid organism.

A resume of the findings by various researchers on the viability 
of the typhoid organism is as follows:

A uthority.

Lum sden . 
H ardenbergh .
E llm s

Jordan
H ouston

Jordan, Russell 6c Zeit

W hipple &  Mayer 

R ussell &  Fuller

Survival T im e.

Few  days or weeks 
7 to 8 days . 

f  3 months 
\ Several weeks 

4 to 5 days 
f  9 weeks .
\ 2 weeks .

4 days .

f  50 days .
\ 4 to 8 days . 
f 8 to 10 days .
\ 3 to 5 days .

Conditions.

Water, soil, sewage.
Water.
Sterile water in glass vessels.
Sterlized ground and surface waters. 
Water.
Water at 32° F .
Water at 98.6° F.
R iver water (m ore rapid death at 20° C. 

than 1-8° C .)
20° C . water, under atmosphere o f  .O 2 
20° C . water, under atm osphere o f Hi. 
Pure surface water 
Sewage.

2. Salmonellosis. — The organism causing this disease is a bacil
lus, Salmonella paratyphi and others closely related. Jordan, Russell
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& Zeit made investigations of the viability of paratyphoid organisms 
in river water which showed a general correspondence with the 
behavior of the typhoid bacillus, the most rapid disappearance 
occurring within the first forty-eight hours. These experiments 
appear to indicate that the life of this organism in the river water 
studied, although possibly slightly more extended than that of the 
typhoid bacillus, is still very brief, ranging from three to eight days 
under conditions of their experiment.

3. Amoebic Dysentery. — This disease is caused by a protozoan —- 
Endamoeba histolytica. The disease is transmitted to man by the 
cyst form of the organism. The viability of the cysts of E. histolyt
ica is largely independent of water quality but greatly affected by 
water temperature. The survival time of cysts of E. hystolytica is 
close to three months (87.5 days) at the freezing temperature of 
water; and this life span is cut successively in thirds by every suc
cessive rise in temperature of 10°C. (18°F.). Survival at 10°C. 
(50°F.) is about one month (28.5 days), at 20°C. (68°F.) about 10 
days, at 30°C. (86°F.) about three days, and at 40°C. (104°F.) 
about one day.

Investigations made by Boldue showed that cysts of amoebic dys
entery may live in water for months.

Summary of Findings by Various Authorities on Viability of the Amoebic Dysentery
Organism.

A uthority. Survival T im e. Conditions.

f 3 m onths Water at freezing.

Chang <fc F a i r ........................................ J 1 m onth 10° C. (50° F .) water.
j 10 days 20° C. (68° F .) water.
l 1 day 40° C. (105° F .) water.

B o l d u e .................................................. /  5 m inutes Water at 65° C.
\ 10 m inutes D rying at room temperature.

f 6-8 hours Cysts in cultures at 37°-38° C.

D o b e l l .................................................. J 24 hours . . . . Cysts in water at 37° C.
1 37 days . . . . Cysts at room  temperature.
[ Few  days B od y  temperature.

B o e c k .................................................. 153 days . . . . Cysts in distilled water at 12°-22° C.

Y ork  & A dam s . . . . 30 m inutes . 45° C. water.
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Dobell made studies on cultures of E. histolytica. Temperature 
is the essential factor which determines their survival.

In summary, the disease caused by this organism may be water
borne, although the role played by nightsoil and vegetation has 
never been clearly delineated. Also, the role of carriers is impor
tant. The cysts may survive for weeks, possibly months, in water 
and sewage.

Infectious Hepatitis. — The causative agent of this disease is a 
virus. The “ hepatitis viruses” pass through filters which retain 
bacteria, and they have survived heating at 56°C. for at least a half 
hour, and have remained active for several years in materials kept 
in the frozen state or in the liquid state at 4°C. The available evi
dence concerning the properties of these viruses indicates that they 
are resistant to certain procedures which eliminate or destroy bac
teria, and suggests that certain methods of water disinfection known 
to be adequate for bacterial intestinal pathogens may not be ade
quate for the more resistant viruses.

Incidence of Water-Borne Diseases.

The water-borne disease that usually comes first into our thoughts 
when discussing epidemics is that of typhoid fever. The incidence 
of typhoid fever in Massachusetts has been reduced from 2,986 to 
12 cases in the past fifty years. There is a definite relationship 
between the decrease in deaths from typhoid fever and the increase 
in the number of persons being supplied from the public water sup
plies. This relationship is shown on Diagram 6.

None of the cases of typhoid fever that have occurred in recent 
years have been caused by drinking contaminated water from a 
public water supply system. There have, however, been outbreaks 
of so-called gastroenteritis in which there was a very definite sus
picion it was caused by drinking water from polluted public water 
systems.

The number of water-borne disease outbreaks in the United 
States for the past fifteen years has shown a definite decline both in 
the number of outbreaks and the number of persons involved. This 
is shown in the following table.



DIAGRAM SHOWING
RELATION OF PUBLIC WATER SUPPLY

10
DECREASE IN TYPHOID FEVER DEATHS
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T a b l e  X. — S u m m ary o f  W a ter -B orn e D isea se O utbreaks reported  in  the U nited
States 1 9 4 0 -5 5 . 1

Y ear . Outbreaks. Cases.

1940 ......................................................................... 43 44,184
1941 ........................................................................ 60 12,039
1942 ........................................................................ 53 13,271
1943 ........................................................................ 26 5,712
1944 ........................................................................ 32 2,686

1945 ........................................................................ 26 5,859
1946 ........................................................................ 32 4,512
1947 ........................................................................ 24 6,125
1948 ........................................................................ 21 619
1949 ......................................................................... 25 1,570

1950 ......................................................................... 15 1,299
1951 ........................................................................ 7 3,960
1952 ......................................................................... 14 530
1953 ........................................................................ 11 719
1954 ........................................................................ 7 452
1955 ........................................................................ 4 33

1 As reported in P u blic Health Reports.

Wolman and Gorman investigated the outbreaks of water-borne 
typhoid fever epidemics in the United States for the ten-year period 
from 1920-29. Their statistics show that the sources of water-borne 
typhoid fever cases in the United States were as follows:

Per Cent
1. Contamination in distribution sy s te m ............................................ 21.9
2. Inadequate control over purification methods . . . 2 1 . 1
3. Contamination in collection s y s t e m s ............................................ 20.1
4. Untreated ground s u p p l i e s .......................................................... 17.3
5. Untreated surface s u p p l i e s .......................................................... 16.0
6. Other causes . . . . . . . . 3 . 6

A study made by Thomas for the Department in 1949 showed 
that water supplies in Massachusetts in 1925 had about four times 
the risk for transmitting typhoid that water supplies with the same 
coliform density had in 1949. It is safe to assume that a similar 
■condition exists today as at the time that study was made.

T r e a tm e n t  of W a t e r  to safeg u ard  ag a in st  D is e a s e s .
1. Treatment of Water to safeguard against Typhoid Fever.

Investigations made by Heathman, Pierce & Kabler on the re
sistance of various strains of salmonella typhosa and Coli Aerogenes 
to chlorine and chloramine demonstrated the following conclusions:
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The disinfecting action of chlorine in treated waters is variable 
within limits. The time required for chloramine and for chlorine in 
some instances to kill strains of S. typhi and members of the coli- 
aerogenes group is appreciably greater at low temperatures than at 
room temperature. There is considerable variation in the resist
ances of freshly isolated strains of the typhoid organism and of 
members of the coli-aerogenes group to the disinfecting action of 
chlorine and chloramine. Certain recently isolated strains of the 
typhoid organism exhibit a greater resistance to the disinfecting 
action of chlorine and chloramine than do old laboratory strains^ 
which have been grown on artificial media for a number of years.v 
There is a possibility of viable typhoid organisms persisting in 
waters treated with chlorine or chloramine as long as, and in some 
instances longer than, members of the coli-aerogenes group. Some 
authorities theorize that these results might possibly indicate the 
desirability of reconsidering the significance of the coli-aerogenes 
group as a bacteriological index of the safety of chlorinated water.

Reports by Lumsden show that boiling of water will kill the 
typhoid germs. Also, he states that by proper filtration processes 
water, either in larger or small volume, if not too heavily polluted, 
may be rendered safe.

Wattie & Butterfield studied the relative resistance or suscepti
bility of Esch. coli and S. typhi strains to the killing action of free 
chlorine and chloramine in waters held at 20° to 25° C. and at 
changing pH values. Their studies were made at pH 6.5, 7.0, 7.8, 
8.5, 9.5, and 10.5. Previously it had been observed that there was a 
shift or change-over, Esch. coli being more resistant in some pH 
ranges, while S. typhi were found more resistant in other ranges. 
The results include variations in residual chlorine (free and chlor
amine), pH, time of exposure, and chlorine nitrogen ratios (for 
chloramine). The report shows observed percentages of the test 
organisms surviving under comparable conditions, and the relative 
time and concentrations of the disinfectants required to produce 
100 per cent kills. §

Some of their conclusions were as follows:
1. With increasing pH, greater residuals of both free chlorine 

and chloramine were required to produce equivalent kills.
2. With free chlorine: (a) at pH 6.5 and 7.0 strains of typhoid

organisms were consistently more resistant than coli strains; (b) at
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pH 7.8 coli strains were more resistant when the concentration of 
free chlorine was greater than about 0.03 p.p.m.; (c) at pH 8.5 or 
above all strains of Esch. coli tested were consistently as resistant, 
and usually much more resistant, to free chlorine than any typhoid 
organism strains. The “ Change-over” in sensitivity evidently 
occurs between pH 7.0 and 8.5.

3. With chloramine as the bactericidal agent, coli and typhosa 
strains were, in general, about equally sensitive. Only slight differ
ences were observed in the sensitivity of the two genera studied.

4. Differences in the bactericidal properties of chlorine and chlor
amine are very pronounced. At normal pH values the residual 
chlorine as chloramine required to produce 100 per cent kills in a 
given time was forty times the required residual of free chlorine 
in the tests for coli strains. In the tests for the typhosa strains in 
the same time interval, the residual chlorine as chloramine required 
to produce 100 per cent kills was twenty-five times as great as the 
required residual of free chlorine.

On the basis of the time required to produce a 100 per cent kill 
with equivalent amounts of residual chlorine, as free chlorine, and 
as chloramine, results were not readily obtainable for the lower pH 
zones. In this range the lethal amounts of free chlorine are much 
less than the amount of chloramine required to produce a 100 per 
cent kill in any reasonable time (4 to 6 hours). At pH 9.5 where 
such comparisons were possible, chloramine required approximately 
100-fold the period for free chlorine.

Although the typhoid organisms are somewhat more resistant to 
the action of chlorine than Esch. coli, the difference was found to be 
significant only when the water was of lower than normal range of 
pH value, when the concentration of residual chlorine was below 
that of acceptable practice, when the disinfection period was short, 
or when chlorine-ammonia treatment was practiced.

In his early experiments on the comparative resistance in aqueous 
suspension of S. typhosa and E. coli to calcium hypochlorite Phelps 
made the following observations (the averaged results of 12 sets of 
observations are given).

He concludes that the slight differences shown by the experiments 
on the two organisms may be attributed to experimental variations. 
In his experiments he achieved this reduction with 5 p.p.m. of 
available chlorine.
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T ime.
P er Cent R emoval.

S. Typhosa. E . Coli.

20 m i n u t e s ............................................................ 90.5 92.0
40 m i n u t e s ............................................................ 98.2 98.0
1 hour ...................................................................... 99.45 99.53
2 h o u r s ...................................................................... 99.60 99.70
4 h o u r s ...................................................................... 99.92 99.96

18 h o u r s ...................................................................... 99.99+ 99.99+

Westbrook, Whittaker & Mahler tested various strains of the 
typhoid organism and found that the most resistant one was re
duced to sterility (from 20,000/c.cm. to sterility in 1 c.cm.) by 
3 p.p.m. of available chlorine in fifty minutes; also, the least re
sistant one only required 1.0 p.p.m. with a thirty-minute contact.

A much earlier investigator, Nissen of the Hygienic Institute of 
Berlin, found that 420 p.p.m. of chlorine was required to destroy 
the typhoid organism in one minute and 210 p.p.m. of chlorine in 
ten minutes.

According to Race, E. coli (the organism usually employed as an 
index of contamination) had approximately the same degree of 
resistance to chlorine as the typhoid organism.

2. Treatment of Water to safeguard against Salmonellosis.
As in the case of the general correspondence of the viability of 

the paratyphoid bacilli with the typhoid organisms, a similar com
parison can be made of the methods of treatment of waters to safe
guard against the diseases caused by these organisms. Methods of 
treatment of water would appear to show the same degree of 
efficiency with both typhoid and paratyphoid organisms.

3. Treatment of Water to safeguard against Amoebic Dysentery. f
It has been established that this disease is transmitted by the 

cysts of Endamoeba histolytica. Sand filters, when properly operated, 
will remove cysts. The amount of chlorine required to kill cysts 
depends on several factors, most important of which are the pH 
value and the length of contact. At pH values below 7.0, a residual 
of 2.0 p.p.m. of chlorine after a contact time of sixty minutes will
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kill cysts. At higher pH values, the required dosage of chlorine 
increases; lower temperatures also require an increased amount of 
chlorine.

Much of the work of the early investigators showed divergent 
and contradictory results due to the fact that few of them defined 
the conditions under which testing was done; also, many did not 
consider the importance of the temperature, hydrogen ion concen
tration, density of cyst suspensions and amount of organic matter 

. present in the water.
^  Under ideal conditions, Morton’s studies indicate that as little as 

four parts per million of free chlorine will destroy the cysts of En- 
damceha histolytica in water after thirty minutes.

Baylis, Gullans and Spector have conducted some experiments 
on the removal of Endamceba histolytica cysts from water by rapid 
sand filtration.

The filter used in the experiments had a surface area of 10 square 
feet and contained 24 inches of sand having an effective size of
0.5 mm. diameter.

The cysts wTere not in the water when it was coagulated, but were 
added to the coagulated water going to the filter. They were fed 
into the influent water at a constant rate from 5-gallon portions of a 
suspension of the organisms.

The number of cysts in the influent water varied from 362 to 
2, 370 per gallon of water. A total of 114 gallons of filtered water 
was tested and only 4 cysts were found. The per cent reduction 
was in excess of 99.9.

The duration of an experiment was from 3.7 to 13.7 hours, and 
9 to 74 liters of filtered water were collected at equal intervals during 
the period of the run. Prechlorinating the water did not affect the 
efficiency of the filters.

The authors conclude that filtration of water through rapid sand 
filters, in the manner now extensively used throughout the United 
States, is an effective means of removing Endamceba histolytica 

^  cysts from water.
According to Chang & Fair, the concentration of gaseous chlorine 

needed to destroy the cysts of E. histolytica appears to lie well within 
the range of practicable super-chlorination, provided that the 
contact period can be extended to thirty minutes or longer. Chlorine 
dosage and residuals are shown to be functions of water temperature, 
contact time, cyst density and pH. Cysticidal chlorine require-
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ments appear to be affected approximately as follows: (1) They are 
cut in half by a rise in water temperature of 20°F. (2) They are 
decreased by about 25 per cent when the contact time is doubled. 
(3) The dosages are increased by about 30 per cent 'and residual by 
about 20 per cent, when the density of cysts is doubled. (4) They 
are cut in half when the pH value is lowered from 7 to 6, and in
creased by about 25 per cent when it is raised to 9. Low pH is 
favorable to the chlorination of cysts as well as that of bacteria. 
The death of colon bacilli precedes that of E. histolytica cysts. .

Spector, Baylis & Gullans studied the effectiveness of chlorine in 
removing and killing E. histolytica in water. They concluded that 
the amounts of chlorine or chloramine required to kill the cysts were 
far in excess of those used in public water supplies. Also, chlorine 
is more effective than chloramine in killing the cysts. Endamceba 
coli cysts have no greater resistance to chlorine than Endamceba 
histolytica cysts.

The methods used to test the viability of cysts have, until re
cently, been open to considerable criticism as to reliability. The 
early chlorine studies indicated that a minimum of 100 p.p.m. of 
chlorine would be required to kill E. histolytica cysts. However, 
more recent results indicate values of about 2 to 15 p.p.m. The form 
of the chlorine varies in its efficiency, free chlorine being more 
lethal. The cysticidal activity of these chlorine compounds depends 
on many factors, among which are temperature, concentration, 
contact time and cyst density.

Weynon found that 100 p.p.m. of chlorine in water had no effect 
on E. histolytica cysts, even after several hours’ exposure.

York & Adams, using cultural methods, concluded that the same 
concentration (100 p.p.m.) would kill the cysts in thirty minutes.

Bolduc found that in ten minutes the cysts of amoebic dysentery 
were killed with 500 p.p.m. of chlorine.

Comparison of free chlorine, hypochlorite, and chloramine solu
tions indicated that at 18°C. and pH 7.0 the above order was that 
of decreasing efficiency in cysticidal activity; also, experiments* 
by Fair, Chang, Taylor & Wineman showed that the cysticidal 
dosage did not decrease below 2 p.p.m. except at high temperatures 
and long contact periods.

Under cultural conditions, experimentation showed that at room 
temperatures the amoebae of E. histolytica are usually killed by 
exposure of N/20 HC1 for only a few minutes. Isolated individuals,
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however, may withstand such treatment longer (up to twenty 
minutes) though none survive for more than one half an hour. But 
at 37° C. individual amoebae may survive exposure to acid of this 
concentration for any time up to one full hour, although the ma
jority are killed much sooner.

*

4- Treatment of Water to safeguard against Infectious Hepatitis. 
Chlorination, superchlorination, and coagulation procedures were 

investigated to determine their relative merits as disinfection meth
ods for drinking water contaminated with feces containing the 
causative agent of infectious hepatitis. The effect of the water, 
treated or untreated, was estimated by comparing the incidence, 
incubation periods, and severity of hepatitis following ingestion 
by human volunteers. The water tested contained 55 p.p.m. of 
infective feces. After thirty minutes of contact, the chlorinated and 
superchlorinated waters, respectively, had residual chlorine con
tents of 1 and 15 p.p.m. The latter was dechlorinated before using. 
For the coagulation experiment, known amounts of sodium car
bonate, aluminum sulfate, and activated carbon were added, and 
the mixture agitated. After settling and filtering, the supernatant 
was clear, colorless and odorless, but it retained 15 per cent of the 
organic solids.

No significant differences occurred among the volunteers who 
drank the chlorinated or the untreated water. This method would 
not assure the necessary protection of the water supply containing 
the active hepatitis agent. Superchlorinated water, after treatment, 
was dechlorinated and caused a milder form of the disease, indicating 
a definite attenuation of the hepatitis agent. The coagulation 
method only caused a decrease in the concentration and virulence of 
the hepatitis agent.

Later investigations concerning the properties of the hepatitis 
viruses also indicated that they are resistant to certain procedures 
which eliminate or destroy bacteria and suggest that certain methods 

/fo f water disinfection knowm to be adequate for bacterial intestinal 
pathogens may not be adequate for the more resistant viruses. 
Results of experiments show that the hepatitis virus was inactivated 
in heavily contaminated water treated by coagulation, filtration 
and the application of sufficient chlorine to provide, after thirty 
minutes’ contact, total and free residual chlorine concentrations 
of 1.1 and 0.4 p.p.m., respectively.
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Neefe, Baty, Reinhold & Stokes have investigated the effect of 
certain procedures commonly used in the disinfection of drinking 
water on a virus of infectious (epidemic) hepatitis, and have pre
sented the following results:

(1) Coagulation, settling and filtration (diatomite filter) of con
taminated water did not eliminate or inactivate the hepatitis virus, 
as the disease developed in 40 per cent of the volunteers who in
gested such treated water. However, this treatment resulted in a 
prolongation of the incubation period and a 40 per cent decrease in 
the incidence as compared with that in the control group. ^

(2) The application to such water (previously coagulated, settled 
and filtered) of sufficient chlorine to provide, after thirty minutes’ 
contact, total and free residual chlorine concentrations of 1.1 and 
0.4 p.p.m., respectively, apparently was adequate to inactivate the 
hepatitis virus under the conditions of this experiment. However, 
the same thirty-minute residual total chlorine concentration 
(1 p.p.m.) in contaminated water that had not been pretreated by 
coagulation, settling and filtration did not inactivate the hepatitis 
virus.

The complete control of the hepatitis virus (and probably other 
infectious agents) in drinking water depends almost entirely on the 
disinfectant, as the virus is not eliminated or inactivated by pre
liminary coagulation, settling and filtration of the water. The 
efficiency of the disinfectant varies with the character of the water 
and the resistance of the infectious agent concerned. Dosages of 
chlorine that are adequate for inactivation of the bacterial pathogens 
occurring in drinking water may not be adequate for the hepatitis 
virus, particularly if the water has a high content of unoxidized 
organic material. Conclusions regarding the adequacy, in respect 
to the hepatitis virus, of the dosages of chlorine ordinarily applied 
for the disinfection of water is dependent upon the determination of 
the minimal effective dose of chlorine in coagulated, settled and 
filtered water.

f
Technical Supervision of Water Filtration Plant Operation.

In order to ascertain the degree of technical supervision being 
given to the operation of water filtration plants in Massachusetts, 
a survey was made of the qualifications of the operating personnel 
as a part of this investigation. At the present time there are twenty 
slow sand filters and twelve rapid sand filter plants in the Common-
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wealth. Only two of the twenty slow sand filter plants were oper
ated under the supervision of a trained sanitary engineer or chemist, 
and five of the twelve rapid sand filtration plants were operated 
under the supervision of a trained sanitary engineer or chemist. 
However, three of the other rapid sand filtration plants were under 
the part-time supervision of consulting sanitary engineers. This 
would lead one to the conclusion that if more dependence is to be 
placed upon the proper operation of the water filtration plants, we 
need to secure better trained men supervising the operation of these 
plants in order to insure that the consumer receives a safe water. 
The results of the survey made of the various water filtration plants 
in Massachusetts are shown in the following table:

T a b l e  XI. — S u pervision  o f  W a ter  F iltra tion  P la n ts  in  M assach usetts (1956).

L ocation  of P l a n t s .

U nder Supervi
sion o f  Trained 

Sanitary Engineer 
or Chemist.

i .

U nder Supervi
sion o f  Man 

w ithout Training 
Other than 
Experience.

2.

Part-tim e 
Supervisor 

or Operator.

3.

S lo w  S a n d  F il t r a t io n  P la n t s .
A m e s b u r y ............................................................ - X i -
D alton (Fire D istrict) . . . .  
Great Barrington (H ousatonic Water Works

— X

C o m p a n y ) .................................................. - - X
G r e e n f i e ld ............................................................ - X -

Leicester (Cherry V alley and R ochdale) - - X
L o w e l l ...................................................................... X - -

N e w b u r y p o r t .................................................. - X -
North b o r o u g h ..................................................
N orw ood (this plant no longer uses chem i

cals. Soon to be abandoned for M. D . C .

X I

w a t e r . ) ............................................................ - X -
M id d le b o r o u g h .................................................. - X -
M i l f o r d ............................................................ - X -
M o n r o e ............................................................ - - X
R e a d i n g ............................................................ - X I -
R u s s e l l ............................................................ - - X
S o u t h b r i d g e .................................................. - - X
South H adley (Fire D istrict N o. 2) . - X -
S p r in g f ie ld ............................................................ x - -
Sunderland (Water D istrict) X
W a k e f i e l d ............................................................ - X I -
West S p r in g f ie ld .................................................. - X -

^R ap id  S a n d  F i l t r a t io n  P la n t s .

A t h o l ...................................................................... - X -
B i l l e r i c a ............................................................ X - -
B r a i n t r e e ............................................................ - X I -
C a m b r id g e ............................................................ X - -
C h i c o p e e ............................................................. X - -
C o h a s s e t ............................................................ - X -
L a w r e n c e ............................................................ X - -
L e o m in s t e r ............................................................ X

"
i These plants are under part-tim e supervision o f consulting sanitary engineers.
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T a b l e  XI. — S u pervision  o f  W ater F iltration  P lan ts in  M assachusetts (1956)
— Continued.

L ocation of P lants.
U nder Supervi
sion o f  Trained 

Sanitary Engineer 
or Chemist.

1 . .

U nder Supervi
sion o f Man 

w ithout Training 
Other than 
Experience.

2.

Part-tim e 
Supervisor 

or Operator.

3.

R andolph and H olbrook  . . . . . Xi
R o c k p o r t ............................................................ - X -

Salem and B e v e r l y ........................................ X _ -

Y V ev m ou th ............................................................ “ X I -

R ecap itu lation .

C olum n 1. C olum n 2. C olum n 3. Totals.

Slow sand filtration plants (20) 2 10* 8 20

R apid  sand filtration plants (12) 5 7* - 12

T o t a l s .................................................. 7 17 8 32

1 These plants are under part-tim e supervision o f  consulting sanitary engineers.
2 Three o f  these plants are under part-tim e supervision o f  consulting sanitary engineers.

R ec r e a tio n a l  U ses of W a t e r  S u pfly  So u rces .
The number of ponds of ten acres or more in area in the Common

wealth are shown in the following table:
T a b l e  XII. — P on d s Ten  or M ore  A cres  in  A rea .

County. Total
N um ber.

T otal 
Area 

in Acres.

Used for Water Supply 
P urposes. Per Cent of 

Area used for 
Water Supply 

Purposos.N um ber. Area in Acres.

Barnstable . 164 9,452 1 150 1.6
Berkshire 61 5,848 6 377 6.4
Bristol . . . . 81 8,156 3 2,254 27.6
D ukes . . . . 25 3,998 - - -
Essex . . . . 71 5,059 24 2,954 58.3
Franklin 26 1,132 2 106 9.4
H am pden . 50 3,670 5 803 21.8
H am pshire . 33 1,535 2 71 4.6
M iddlesex . 136 9,734 21 3,666 37.7 |
N antucket . 6 812 - -
N orfolk 73 4,578 4 573 12.5
Plym outh 178 16,607 15 6,797 40.9
Suffolk 5 252 1 123 48.8
Worcester 306 26,706 45 7,899 29.6

T ota l . 1,215 97,539 129 25,773 26.4
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It can be seen from the table that there are 1,215 great ponds 
having an aggregate area of 97,539 acres. Slightly over 10 per cent 
of these ponds are used for water supply purposes, leaving nearly 
90 per cent of the natural ponds available for other water usage. 
During the course of this investigation a questionnaire was sent to 
all municipalities taking water from natural ponds, as to the recrea
tional uses made on these water supply sources.

Swimming or bathing on public water supplies is prohibited by 
jsection 172 of chapter 111 of the General Laws, as well as in the 
rules and regulations adopted by the Department for the sanitary 
protection of water supply sources. Other recreational uses that 
are made of the ponds are boating, fishing from boats, shore fishing 
and skating. Information was also obtained as to whether hunting 
was permitted on land owned by the municipalities for water supply 
protection, or whether picnicking was permitted on such land. A 
summary of the information obtained in regard to the recreational 
uses on natural ponds is shown in Table XIII.

It is interesting to note that of the 46 municipal water systems 
reporting, five of these supplies were treated by rapid sand filtration 
plants and chlorination, four by slow sand filtration plants with 
chlorination, two by slow sand filtration plants without chlorina
tion; 32 systems were protected by chlorination only, and three 
supplies were used without any treatment.

A large number of the surface sources of water supply consist of 
artificial reservoirs which have been constructed solely for that 
purpose. The results of the survey made of the recreational uses 
on these water supply reservoirs is shown in Table XIV.
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Swimming and Bathing.
As stated above, section 172 of chapter 111 of the General Laws 

specifically prohibits bathing in waters used for domestic water 
supply. This provision of law has been in effect since 1884. The 
recreational uses of surface water sources are dealt with in a specific 
section of the rules and regulations which are normally adopted by 
the Department of Public Health for the sanitary protection of such 
sources. This section also prohibits any person from wading or 
bathing in any source of water supply. Enforcement of the law 
for prohibiting bathing in public water supplies has not been prac
ticable on the Merrimack River and the Ipswich River nor at Long 
Pond, one of the so-called Lakeville ponds. Attempts have been 
made in the past to repeal or amend section 172 of chapter 111 of the 
General Laws, but such attempts have met with resistance of water 
works officials, boards of health, women’s clubs and others.

Special water supply acts that are passed by the Legislature to 
establish public water supply systems place upon the water works 
officials the legal responsibility for supplying safe water. Thus the 
action of the water works officials in vigorously opposing some of 
the recreational uses that are desired by many persons is natural 
and justifiable.

Fishing and Boating.
Fishing and boating are not prohibited by the General Laws on 

sources of water supply. However, a specific section of the rules 
and regulations normally adopted by the Department prohibits 
these practices upon sources of water supply unless they are per
mitted by special legislation or by a written permit of the Board of 
Water Commissioners controlling the particular supply. This dele
gation of the granting of issuing permits to the local boards of water 
commissioners has given rise to the issuance of permits usually 
with certain restrictive provisions. In some cases, the issuance of 
permits is restricted to the residents or property owners around the 
pond or reservoir. In other cases they are restricted to the use of the 
residents of the towns in which the ponds or reservoirs are located or 
the citizens of the municipalities being supplied with water. In one 
case fishing and boating are permitted under the supervision of the
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local fish and game club, which provides the necessary sanitary 
facilities for waste disposal and landing areas and does a self-policing 
job in order to prevent possible contamination of the water.

In recent years there has been some legislation passed permitting 
boating or fishing upon certain large bodies of water, such as the 
Quabbin Reservoir controlled by the Metropolitan District Com
mission. Here boating and fishing are permitted in certain restricted 
areas under special rules and regulations established by the Metro- 

ff, politan District Commission and approved by the Department of 
v  Public Health. Frequently the Department is called upon by a 

municipal board of water commissioners requesting its advice as to 
whether boating and fishing should be permitted on certain sources. 
The Department does not consider it advisable to have a set policy 
in this regard, but considers each individual case upon its merit. 
It takes into consideration the fact of whether the source is a direct 
source or an indirect source, whether there is a large storage capacity 
in the reservoir, the degree of treatment to be provided before the 
water is supplied to the consumer, and it also takes into considera
tion how well these treatment works are operated. Usually the 
recommendations made by the Department in permitting boating 
and fishing are adhered to by the local boards of water commis
sioners.

There is a feeling by many sportsmen that there are a large num
ber of fish in these closed water supply reservoirs and ponds. As a 
result, the Department of Public Health, in co-operation with the 
State Fish and Game Commission, has arranged for a periodic 
seining of the fish from water-supply reservoirs for transfer to non
water supply sources. These fish are seined out by a specially 
trained crew of the Fish and Game Commission whose men are 
tested to determine whether they are typhoid carriers. The pro
gram has been a satisfactory one from a sanitary point of view, 
although the number of fish seined and transferred is not very 
large.

♦ The results of seining of certain reservoirs for a three-year period 
from July 1, 1951, to June 30, 1954, is shown in the following table:
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T a b l e  XV. — S u m m ary o f  Gam e and P a n  F ish  salvaged fro m  P u b lic W ater Supplies  
f o r  T ran sfer to P u b lic  W aters, J u ly  1, 1951, to J u n e 30, 1952, inclusive.

Sou rce .

G am e  F ish .1 P a n  F ish .2

Weight in 
Pounds. N um ber.

Size
(Inches).

Weight in 
Pounds. N um ber.

Size
(Inches).

Lake Williams, Marlborough 41 26 11-26
Pinehill Reservoir, Jefferson 21 8 12-20 170 1,780 5-11
K endall Reservoir, H olden 12 6 13-20
L yn d e  B rook Reservoir, Leicester . 160 330 7-18
Long P ond, Great Barrington . 182 204 8-19
N orth  W atuppa P on d, Fall R iver . 993 931 8-21 870 1,390 5-14
M iddleton P ond, M iddleton 234 80 16-25 2,956 4,085 5-15
Lake N agog, A cton  . . . . 356 219 11-23
Q uabbin  Reservoir . . . . 107 62 12-26 1,211 5,491 7-12

T o t a l .................................................. 2,106 1,866 7-26 5,207 12,746 5-15

1 C hain pickerel, small m outh bass, large m outh bass.

2 Y ellow  perch, w hite perch, brow n bullheads.

Summary of Game, Pan Fish and Forage Fish salvaged from Public Water Supplies 
for Transfer to Public Waters, July 1, 1952, to June 30, 1953, inclusive.

G ame Fish. F o r a g e  F ish . P an  F ish .

Source.

N um ber.
Size

(Inches). Num ber.
Size

(Inches). Num ber.
Size

(Inches).

C obble M ountain Reservoir, Great 
B a r r i n g t o n ........................................ 1,097 2-43

L on g P on d, Great Barrington . 607 9-251 - - - -
Lake Pleasant, Montague . 84 9-241 - - - -
N orth W atuppa Reservoir, Fall River 1,014 9-26i - - 319 6-14

T o t a l .................................................. 1,705 9-26 1,097 2-4 319 6-14

i Large m outh bass. 2 Small m outh bass. 3 Smelt.

S u m m ary o f  F orage F ish  salvaged fr o m  P u b lic  W ater S u p p lies  f o r  T ran sfer to Public  

W aters, J u ly  1, 1953, to J u n e 30 , 1954.

C ob ble  M ountain Reservoir, B landford . 721 pounds o f  smelt
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E ffe ct  of  C r a n b e r r y  B ogs u pon  D r in k in g  W a t e r  Q u a l it y .

The present law relative to cranberry bogs refers only to water 
rights, dams and flooding of areas. Cranberry bogs tributary to 
public water supplies, however, are subject to the rules and regula
tions of the Department of Public Health, the same as are any other 
tributary lands. There are only four major watershed areas on 
which a part of the land is used for the growing of cranberries. 
These are watersheds of the Abington-Rockland supply, Brockton, 
Fall River and New Bedford, shown in the following table:

T a b l e  XVI. — Table shouting the E xten t o f  C ranberry B ogs T ributary to P u b lic  
W ater S u p p lies  in  M assachusetts.

O w n e r  of Su pp l y .

Sources of Su pply .
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Ab ington and R ockland Great Sandy B ottom  P on d 384 109 176 25 12.2 6.5 7.0

Brockton Silver Lake 2,816 644 2,660 60 29.3 2.1 1.1

Fall R iver N orth  W atuppa P on d 5,465 1,805 2,700 1 0.49 0.018 0.018

New Bedford Assawam psett and Pocksha 8,429 2,688 2,600 80 39.1 0.95 1.5
Ponds.

Great Quittacas Pond 7,309 1,158 515 4 2.0 0.055 0.39

$

The total area of bogs on the four supplies is only 170 acres, 
which amounts to about 0.7 per cent of the total drainage area.

The two principal pollutional hazards insofar as drinking water 
is concerned are the danger of pollution from workers on the bogs 
where sanitary facilities are not always provided, and the fact that 
there are many new chemicals being used for pest and disease con
trol. In regard to the first hazard, proper sanitary facilities should 
be installed for the use of cranberry bog workers regardless of 
whether the bogs are located on the watersheds of public water 
supply systems, so no greater responsibility is placed upon the 
operators of the cranberry bogs than if the land did not drain toward 
a water supply.
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In regard to the second hazard, a study was made by the Depart
ment in co-operation with the Cranberry Growers Association in 
regard to the chemicals that are being used for pest and disease 
control. The following table shows the chemicals currently being 
used in the cultivation of cranberries:

T a b l e  XVII. — Pest or Disease Control.

P est or D isease. Chem ical used. Remarks.

R oot grub and w hite g r u b ........................................ Sodium  cyanide 
P .D .B . Crystals 

(paradichlorobenzene)

For small areas only 

Flooding also
G ypsy  m oth c a t e r p i l l a r .................................................. D .D .T .

(D ichloro-d iphenyl-
trichlorethane)

Flooding also

False arm y and blossom w orm s . . . . D .D .T . Flooding also
Weevil (snout b e e t l e ) .................................................. D .D .T . Flooding also
Blackheaded f i r e w o r m .................................................. D .D .T .

R otenone
Flooding also

Yellow headed f i r e w o r m .................................................. D .D .T . Flooding also
Fruit r o t s ................................................................................ Ferbram

Bordeaux mixture
Blunt-nosed l e a f h o p p e r .................................................. D .D .T .
Spittle i n s e c t ...................................................................... N icotine sulfate 

D .D .T .
T ip  w o r m ................................................................................ D .D .T .
Fruit w o r m ...................................................................... Rotenone

Cryolite
Flooding also

Green s p a n w o r m ............................................................ D .D .T .
Spotted and black cutw orm s and arm y w orm s D .D .T . Flooding also
G irdler s c a l e ...................................................................... D .D .T . Flooding also
Cranberry s c a l e ............................................................ — Winter flooding
B row n g r a s s h o p p e r ............................................................ '  Lead arsenate 

S odium  fluosilicate
F airy  r i n g ................................................................................ C opper sulphate

In addition to chemicals used for the control of pests or disease, 
the following chemicals are used for weed control on or near cran
berry bogs:

Weed Control.
Iron Sulphate Water white kerosene

P. D. B. (paradichlorobenzene) 2 -4-D  (Triethanoloamine salt)
Salt (sodium chloride) Nitrate of soda
Sodium arsenate Ammate (ammonium sulphanate)
Copper sulphate

While many of the above chemicals are poisonous if taken in large 
dosages the amounts used upon the cranberry bogs are minimal. 
In the case of the water supply reservoirs now involved the large
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amount of storage in these reservoirs permits ample dilution which 
results in hydrolizing the chemicals themselves. Samples collected 
by the Department during this investigation did not show that 
the amount of chemicals which might be found in the drainage from 
a bog were in sufficient concentration in the drainage water to have 
any toxic effect upon the water supplied to the consumer.

The flooding of bogs is a common practice for frost protection at 
times and at other times to check the growth of insects and pests. 
The discharge of flooding water in the spring of the year offers little 
bacterial pollution hazards to the sources of water supply. How
ever, the intermittent flooding during the summer and early fall 
months would introduce a hazard from this practice because of the 
danger of receiving pollution from the workers on the bog if proper 
sanitary facilities are not provided.

In addition, the warm water of the cranberry bog ditches is an 
ideal place for the growth of algse which, when discharged into the 
water source, may result in seeding such sources and subsequent 
active growth of microscopic organisms which may impart a dis
agreeable taste or odor to the water.

In general, the careful operation of the cranberry bogs has not to 
date proven to be detrimental to the four major watersheds on which 
the bogs are presently located. Of course, if the bogs are not pro
perly operated and sanitary facilities are not provided and properly 
maintained, these bogs could develop into danger spots on the 
watershed area. The same, however, can be said for any portion of 
the watershed areas where improper sanitary practices exist.

Other Uses of Water Supply Reservoirs and Watershed Lands.
Power is developed at several of our larger water supply reservoir 

dams. The power generated by the discharge of water from the 
Sudbury Reservoir and the Wachusett Reservoir of the Metropoli
tan District Commission is sold to a public utilities company for 

$  distribution. Electric power is generated by water from Cobble 
Mountain Reservoir on the Springfield water system at works 
operated by a utility company under contract with the city.

The development of timber land and town forests on our water
shed areas has been considerable. Usually when a water depart
ment acquires watershed area, coniferous trees are planted in order
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to retard the run-off from the rainfall and to increase the yield of 
the drainage area. Through the years these publicly owned water
shed areas are frequently operated as town forests and will provide 
considerable revenue as these woodlands mature with production of 
marketable timber.

During the course of this investigation routine collection of 
samples for bacterial examination was made on certain selected 
ponds in order to determine the effect of recreation in increasing 
the pollutional load upon a pond over the natural load from normal * 
run-off on a drainage area. The types of ponds surveyed were as « 
follows:

1. A natural water supply source in which the community owned 
nearly 100 per cent of the drainage area.

2. A natural pond used for water supply purposes which has a 
limited population residing upon the drainage area and which is 
protected by the rules and regulations of the Department.

3. A natural water supply pond having a fairly large population 
residing upon the watershed with the sewage being disposed of by 
subsurface means at the individual houses, but little or no recreation 
permitted on the pond.

4. Two large natural ponds having a considerable number of 
summer cottages around t heir shores with the ponds being used for all 
recreational purposes. The recreational load, however, is not partic
ularly heavy.

The results of the bacterial examination of ponds representative 
of the four types are shown in the following table:

T a b l e  XVIII. —- Comparison of Coliform Content in Untreated Water of Certain 
Ponds used either for Recreation or Water Supply Purposes, 1955.

Mean
M PN

Maximum
M PN Recreational Uses permitted.

Water supply sources:
Silver Lake (P em broke)1 19.3 130 H unting and picnicking on lands owned
Shaw P on d (Leicester)1 64.5 < 240 N one
Great P on d (R a n d o lp h )1 268 1,500 Shore fishing two w eeks per year

N on-w ater supply  sources:
M onponsett P on d (H alifax) . 510 4,600 All recreational uses
Long Pond (Lakeville) . 1,710 4,600 All recreational uses

1 Water chlorinated before entering distribution system .



1957.] SENATE — No. 665. S3

As one would expect, the results of the series of examinations 
made of the bacterial quality of these waters showed that the water 
supply reservoirs did not have a high bacterial count so that in 
addition to long storage in the ponds chlorination was sufficient 
treatment. In the third type of pond, as one would expect, the 
pollutional load was heavier than one would normally care to see 
in a supply in which chlorination was the only safeguard, and as a 
result of this water is filtered and chlorinated. In the fourth type 
of pond the pollutional load was heavier as they have unlimited 
recreational uses. The load was not so great that the water could 
not be used for domestic water supply purposes, provided it was 
subjected to filtration and chlorination.

R e c r e a t io n a l  U se v s . W ate r sh e d  P r o te c tio n .
The Search for a Balanced Policy

More and more pressure is being placed upon the water works 
official and the State Health Department to permit additional 
recreational use of our water supply sources. This is brought 
about by the greater amount of leisure time people have today, and 
the fact that with better transportation many of our formerly 
isolated sources of water supply are now readily accessible to all. 
Ideally it would be better to keep our watershed areas relatively 
free of population and prohibit the use of water and watershed areas 
for recreational purposes. On the other hand, methods of treatment 
of water have improved so that we can treat water with a greater 
pollutional load than we could have thirty or forty years ago.

Today we are, then, faced with an almost continuing controversy 
as to how far we should go in the other uses of our watershed lands. 
At what point do we stop taking the calculated risk.'* We know that 
typhoid fever rates have been greatly reduced with improved 
quality of water supply, as well as other improved sanitation prac
tices to prevent the spread of this disease. We do know, however, 
that we do have a certain number of typhoid fever carriers residing 
in our population, granted that the number is decreasing each year. 
However, typhoid fever epidemics are bound to occur unless we 
maintain our high standards of sanitation in safeguarding our water 
supply systems.

In Massachusetts where we have been so free of outbreaks of 
water-borne typhoid fever, if such an epidemic did occur it would
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be disastrous because our population does not have a natural im
munity against typhoid fever.

In addition, many health authorities are beginning to suspect 
that viruses may be present in the water and may become increas
ingly important in the spread of virus-caused diseases. At the 
present time our analytical methods do not include the detection 
of virus in water supplies. In addition, the routine laboratory 
methods do not include the detection of the presence of amoeba, 
which may be the source of the spreading of amoebic dysentery.

While there is frequently great agitation for opening up water - 
supply sources for bathing, fishing and other recreational purposes, 
some advocates of these practices are rather reluctant, however, 
to open up bathing and similar recreation upon the water supply 
systems which they are using in their own communities.

A study was made by a joint board consisting of this Department 
and the Metropolitan District Commission on this subject, and the 
results were published as House Document No. 1550 in 1922. The 
writers of that report outlined a policy to which most public health 
officials and water department officials will subscribe to today, and 
a portion of that report is quoted as follows:

Without question the citizens of the Commonwealth have certain rights in the 
great ponds, but the people’s representatives have wisely acted on the principle 
that the highest use of all the inland waters is that of supplying water for domestic 
needs, and have placed the oversight and care of these waters in the hands of the 
State Department of Public Health. As a necessary protection of the public 
health, rules and regulations have been made by this department, governing such 
matters as bathing, boating, fishing and ice-cutting, which in some cases have 
seemed unduly severe. The policy has been to make a distinction between ponds 
and reservoirs used directly, -— namely, those from which the water flows into the 
pipes or aqueducts of the water works, and those used as auxiliaries to the direct 
supplies, applying restrictive measures to the former, but not the latter, or at least 
making the latter less severe.

In view of the fact that most of the water supplies taken from great ponds are 
used without filtration, we are of the opinion that the prohibition of bathing, boat
ing and fishing, which are so likely to be accompanied by insanitary practices, is 
wise, and has been fully justified in cases where the raw water is used directly. 
We think, however, that there are water supplies of the State, such as Lake 
Cochituate, where, if the water were filtered under conditions assuring a regular 
and reliable degree of purification, boating and fishing under proper restrictions 
should be permitted in the interest of healthful recreation, ■which we regard as a 
public benefit.
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It is our opinion, also, that even bathing in the great ponds would be an unappre- 
ciable menace to the public health if the water supply were not only adequately 
filtered but disinfected. Yet the idea of allowing people to bathe in water which 
is to be used for drinking offends the sensibilities of so many people that in our 
opinion bathing should be permitted under conditions only with the consent of 
the communities using the water.

In the case of the State of Connecticut vs. the Commonwealth of 
Massachusetts, which was heard before the Supreme Court of the 
United States, the question of whether the Metropolitan District 
Commission should be required to take a polluted water and filter 
it for the use of the district instead of going to a naturally clean 
source was a basic one. The fact that the court determined that the 
Commonwealth was entitled to take water from the naturally clean 
sources was the basis for the development of the Ware River and 
the Quabbin Reservoir supplies of the Metropolitan District Com
mission. It is interesting to note a quotation from the report of 
Mr. Charles W. Bunn, the special master who heard the case, which 
reads as follows:

It seems to me that in determining a water supply due regard must be given to 
public opinion. Undoubtedly the Ware and Swift acts expressed the settled opinion 
of the Boston District and of the State. Up to now the Metropolitan District has 
been using waters of fair purity; at least waters that have not yet required elabo
rate treatment to fit them for drinking. The people of Massachusetts are not 
accustomed to fitting by modern treatment badly polluted waters. It is natural 
that such people should have a peculiar hostility to polluted water. Our govern
ments in the long run are controlled by public opinion. And while an expert on 
water, acting in a strictly professional capacity, may say that he will disregard 
public opinion, municipal and other governments cannot take that stand. The 
courts it seems to me cannot close their eyes to the necessities imposed by public 
opinion on governments. Having found on the first branch of the case that Con
necticut will not be substantially and seriously injured by the Ware-Swift diversion, 
and the people of Massachusetts having made their decision in favor of the Ware 
and Swift, conceding that it is open to Connecticut to ask this court to overrule 
the Massachusetts determination and relegate Boston and the Metropolitan Dis
trict to the water supplies in the eastern part of the State, certainly the burden 
is on Connecticut to make a peculiarly clear and conclusive showing. I content 
myself with finding that no such showing has been made. Giving the proof of 
Connecticut the utmost weight it no more than raises a doubt. The objections 
are too important and too many to the water supplies of northeastern Massachu
setts to warrant a decree that Boston and the surrounding district are bound for 
the present and during the future to rely on the polluted waters of the Merrimack 
for drinking water.
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Justice Butler in delivering the decision of the Supreme Court of 
the United States in this case stated the following:

Drinking and other domestic purposes are the highest uses of water. An ample 
supply of wholesome water is essential. IVtassachusettSj after elaborate research, 
decided to take the waters of the Ware and Swift rather than to rely on the sources 
in the eastern part of the Commonwealth where all are or are liable to become 
polluted. We need not advert to other considerations, disclosed by the evidence 
and findings, to show that the proposed use of the waters of the Ware and Swift 
should not be enjoined.

S u m m a r y .

The Commonwealth of Massachusetts is fortunate in the amount 
of water available. Only 10 per cent of the natural great ponds are 
being used for sources of public water supply, thus leaving available 
many natural ponds that could be developed for recreational or 
other uses. Water resources agencies agree that the use of water 
for public water supply purposes is the highest use of the water. 
This has been confirmed by many court decisions.

The past policies of the Department of Public Health in securing 
the sanitary protection of the water supplies in the Commonwealth 
have paid off as measured by the great reduction in water-borne 
diseases. The Department’s policy of not approving the purchasing 
of land on watersheds unless the land must be acquired to prevent 
pollution because it would be impracticable to enforce the rules and 
regulations in such areas has resulted in a reduced number of land- 
takings during the past fifteen years.

Before additional recreational uses are made of our existing water 
supply sources, each such source should be studied individually in 
order to ascertain the degree of additional treatment necessary as 
well as the economic value of the increased recreational use against 
the increased cost of construction and operation of such treatment 
works. Insofar as it is possible, smaller communities should try 
to develop ground-water supplies for their additional sources of 
water supply. There are certain of the smaller municipalities now 
utilizing surface water supplies which could develop ground-water 
supplies to substitute in place of surface supplies, thus releasing the 
surface sources for other uses.

In regard to the larger cities, however, any additional water sup
plies will have to be obtained by either drawing upon natural ponds
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or by constructing large storage reservoirs. In the case of these 
additional sources of water supply, sufficient treatment should be 
provided so as not to materially reduce the other uses being made on 
the natural ponds prior to their taking as possible water supply 
sources. In this regard, it would seem feasible that the question of 
the allocation of water for water supply purposes for additional 
sources of supply should come within the purview of the new Water 
Resources Commission which was created under chapter 620 of the 
Acts of 1956. It seems that that newly formed commission should 

* make recommendations to the Legislature whenever legislation is 
introduced to allocate additional sources of water supply to com
munities.

In regard to the taking of land for protection of watersheds, there 
has been relatively little opposition to making such takings at the 
public hearings conducted by the Department of Public Health 
in the past. The land that has been taken, however, has become a 
part of the public domain, and may have very high future value in 
the establishment and maintenance of town forests and public parks 
as open spaces rapidly diminish with our ever-growing expanding- 
population. One thing is evident in this study, and that is the fact 
that the present method of making assessments and setting pay
ments in lieu of taxes on landtaking for water supply purposes should 
be re-examined. At the present time the assessed valuation is set at 
the time of the taking based upon the average of the prior three 
years. Naturally, as the value of the dollar decreases and the fact 
that costs increase, the valuation set on this land should be raised 
in the same proportion as assessed valuations are raised upon other 
lands within a municipality. Thus, if there is a general revaluation 
of a community, such revaluation should include these watershed 
lands. This would reduce on of the chief complaints of town offi
cials against taking these lands out of private use.

As the need for additional water supply increases, especially for 
the larger cities, it may be necessary to consider the use of lakes and 

I ponds now devoted extensively to recreation, including swimming, 
and where the public has for so many years enjoyed this privilege. 
If it becomes necessary to use such recreational lakes and ponds for 
public domestic water supply, then it will be necessary also to con
sider each case separately, having due regard to (1) the times of 
drawing water therefrom, (2) the amount of dilution in the body of
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water to which the water is to be discharged for storage before being 
drawn for consumption, (3) the pollutional load, (4) the type of 
treatment works necessary to provide a safe water supply, (5) the 
attitude of the population to be supplied and (6) the economics of 
each problem.
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A p p e n d i x  A .

PROPOSED LEGISLATION.

CJje Commontuealtl) of e@a$0acf)usetts

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

A n A ct p e r m i t t i n g  t h e  s a l e  o f  w a t e r  w o r k s  l a n d s  n o  l o n g e r

NEEDED FOR PUBLIC W A T E R  SU PPLY PURPOSES.

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 is hereby amended
2 by inserting after section 15A the following new section: —
3 Sectio7i 15B. Sale of Water Works Lands. — A town, city,
4 water district, water supply district, water and fire district or
5 fire district authorized to furnish water for domestic purposes,
6 with the advice and approval of the department of public health,
7 may sell at public or private sale, or may exchange any real
8 property, or any easements, where taken by eminent domain
9 or otherwise, no longer needed for the public water supply works

10 under its charge, or may from time to time lease any property not
11 then so needed; and may in its discretion, by lease, license or
12 other agreement, permit the construction and maintenance on
13 any land under its control of towers, poles, wires, and other
14 structures for the purpose of transmitting electric power over
15 lands and water held for water supply purposes under this act;
16 provided, that in the opinion of the said department, such lease,
17 license or agreement will not affect or interfere with the water
18 supply; and provided, further, that said city, town or district
19 may revoke said lease, license or agreement for cause to be
20 determined by it, with the approval of said department.

1 Sectio n  2. This act shall take effect upon its passage.

(N o t e : This is patterned after Section 7, Chapter 324 of the 
Acts of 1926 —  Leominster).
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A p p e n d i x  B .

PROPOSED LEGISLATION.

Cije CommoittocaltJ) of 50assacf)usett$

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

A n A ct r e l a t i v e  t o  p a y m e n t  in  l i e u  o f  t a x  o n  p r o p e r t y  h e l d

FOR W A TE R  SUPPLY PURPOSES.

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 59 of the General Laws, is hereby amended
2 by adding after section 7A the following new section: —
3 Section 7B. Whenever a general revaluation is made in a city
4 or town in which land has been acquired for water supply pur-
5 poses under sections six and seven A, the valuation of the land
6 established by such general revaluation, notwithstanding the
7 provisions of section six and section seven A, shall be used in
8 determining the amounts to be paid in lieu of taxes.

c
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